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Ekcrn's Ford Products 251 

Exhaust Heater, Utility 1067 
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Headlight Deflector, Stryker 980 
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Heater, Perfection Car 250 

Horn Buttons, Aerco 569 



Horn, Evergood for Trucks 1154 

Horn, Heco, for Fords 476 

Horn, Stewart Motor-Driven 477 

Hose, Goodrich Gasoline 432 

Ignition, Connecticut 663 

Ignition, Wcstinghouse 8 377 

Indicator, O'KiU 375 

Instrument Board. Whetstone 981 

Iack, American 4- Wheel 619 

ack, Jiffy Limousine 340 
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itney Bus Sign, Kumpy 891 

oint Pliers, Smith Encased 387 

Lamp, Dry Battery, Peck 74 

Lamp, Ford, Wood Mfg. Co 1067 

Lawco Products for Fords 568 

Lever Lock, A, B. Neutral 1111 

Light Protector, Lennon 619 

Lighting, Bosch 966 
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Lock, Parkin Auto 800 
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Lunch Bag, Beamish 848 
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Maluminum for Parts 755 

Manifold, Wilmo 980 
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Nut, Holdfast 848 
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Oil Indicator, Pagel 432 

Oiler, Strap-and-Pad Spring 476 
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Ospeco Hood for Fords 206 

Pedal, Two-step Extension 939 

Peerless U-Belt and Boot 164 

Piston, Magnalite Alloy 801 

Piston Ring, B-W 523 

Piston Ring, Inland 292 

Piston Ring, No-Leako 292 

Piston Ring, Peerless 292 
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Searchlight, Pittsburgh Fire 476 
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Sector, Pfemo Gas and Spark 1022 
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Top, Dodge Bros., Demountable 475 
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Tube Flux, Blake 939 

Tubing, Chicago Flexible 251 

Tubing, Flexible, Chicago 340 

Valve Grinder, Michener 755 

Valve Grinder.Multiple, Knepper and Wright 21 

Valve Lifter, Fulton 120 

Valve Reseater, American 293 

Valve Spring Compressor, Eagan 1111 

Valve Spring Release, Mertj 433 

Valve Tester, Reiser 1110 

Valve Tool, Hughes-Bull 939 

Valve Tools, Healy 251 

Vaporiier, Perkins Fuel 1111 

Vaporising Screen, Joswich 1110 

Vulcanizer, Automatic, Worcester 75 

Vulcanizer, Lawall 341 

Vulcanizer, Premier Electric 74 

Vulcanizer, Sure-Stick Electric 618 

Warren Motor Restaurants 433 

Water Bucket, Rayntite Folding 980 

Water Valve. Binks 1067 

Wax Body Finish, Johnson 27 

Welding Products, De6ance 938 

Wheel Aligner, Line 664 

Wheel, Cannes Pneumatic 1110 

Wheel, Cushion 569 

Wheel, Martin . . 981 

Whistle. Buell - Explosion 432 

Windshielii Hihgr, Illinois 522 

Windshield. Vanguard, for Fords 476 

Wire Wheel, -Ford. Mott 75 

Wiring Harness 250 

Wonder-Mist for Polishing 618 

Wrench, Double-End Adjustable, Crescent 251 



ASSOCIATIONS AND CLUBS 

A. A. A. Board Fines Oldfield 950 

Buffalo Engineers Talk Motors 897 

Chicago Electric Assn. Disbands 634 

Detroit Salesmen Organize 680 

E. V. A. A., Chicago Sec. Meets 674 

E. V. A. A., Co-operation the Slogan Brought 

Out at Convention 808 

E. V. A. A. Holds Successful Convention 760 
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N. A. A. A. J. Closes 4-Day Convention \ 816 
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Ohio Jitney Drivers Organize 681 
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Safety First Recommends New Laws 356 
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S. A. E. 

Data Sheets 210 
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Aeroplanes and Governors by Met. Section. . 560 

Army Requirements Studied 1160 

Chicago, Oct. Standards Com. Meeting at.. 436 

Chicago Section 668 

Chicago Sec. Elects 1070 

Chicago Section Formed 736 

Coffin and Riker on Navy Board 344 

Cruise, Detroit Com. on 855 

Daniels and Wood to Speak to S. A. E 1265 

Data Sheets 210 

Detroit Banquet 1102 

Detroit in Own Home 395 

Detroit Publicity Committee 811 

Indiana Talks 12's and Aluminum 600 

Indiana to study 12's 90 

International Standards May Be Interna- 
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Metallurgy at New York Meeting 811 
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New York Talks on Weight 987 
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Pennsylvania Wins Vacuum Tread Suit 260 

Perlman vs. Standard Weld, Decree Issued... 485 
Perlman Wins Against Standard Welding.... 394 

Prest-O-Lite Injunction 1119 

Prest-O-Lite vs. Sun-Lite 168 

Rayfield Motor Co. Petitioned 720 

R-C-H Creditors Receive Dividend 723 

Semaphore Traffic Plan Tried in New York.. 178 
G. G. O. Creditors' Meeting December 21.... 1123 

Shadow-boxes in St. Louis 631 

Shoot from Car, Can't in Wisconsin 531 

Speedwell Plant, Bond Holders to Buy 350 

Splitdorf. Injunction Against, Denied 441 

Springfield, Mo., Passes Glare Ordinance 398 

St. Louis Fights Glare Rule 903 

Thropp Patent Suit Dismissed 1119 

Trumbull, Receiver for 1032 

U. S. L. ft Heat Co. Reorganized 34 

United States Metal Products Co. Assets Sold. 262 

Wagenhals Bankrupt 263 

Walpole Stockholder Files Petition 41 

Wheel Tax in Lincoln, to Abolish 759 

Wilmington Dimmer Ordinance 990 

Wisconsin Law Protects Dealers 88 



MISCELLANEOUS 

Ambulance, British, Give Cars for Work .... 323 

American Cars in Red Cross Work 143 

Australia with Record Crops a Leading Buying 

Power 718 

Automobile Reserve Corps, Militia to have 

Cars 1122 

Beck Jitnev has Steel Body 10S 

Belgian Armored Car Most Efficient 8 

Body, Commercial Line of Delivery 609 

Body, Mercer t 11 

Body, Streamline, by Brasor 653 

Body Touring Design by Mercer 607 

Brass snd Bronze 315, 368, 412 

Buick Eliminates Dust in Body Enameling . . 780 
Buick Motor, First and Last Stages in Build- 
ing of 1060 

China, Personal Representation Needed in .. 393 

Chronology for 1915 1136 

Detroit Plants Make $S.OO0.OOO Additions .. 324 
Draftsmen's Book by G. P. Putnam's Son's. . 795 

Dunwoodv Adds Automobile Course 239 

Electric Systems on Cars 261, 342, 860 

Enameling. Eliminating Dust in Body 781 

Export, Aug. $9,567,348 715, 854 

Exports from N. Y. $2,200,972 758 

Exports, June, $68,107,818 for year 301, 442 

Exports, Tuly, $12,302,345 527, 624 

Exports, May 125 

Exports, N. Y. to S. A. gain $809,277 391 

Exports, October. $8,876,395 1158 

Exports, Sept. $10,711,133 851, 944 

Exports, $74,000,000 in 1915 812 

Ford Shipping Story 646 

French Car Owners Must Pav Taxes 339 

French to Relax Auto Restrictions 454 

German Army Transport, by E. A. Langdon. . . 786 

German Industries, Mushroom Growth 382 

Grant Dies 700 

Guyot States, Cars are Indispensable at Front 487 
History of American Automobile Industry . . . 775 

Imports, Canada, $7,054,897 During 1915 719 

Imports, Sept, 12 Cars 1035 

Iowa College Auto Course at Fair 297 

Los Annies Motor Reserve Formed 486 

New England Tourist Gsin 50 Per Cent 1094 

Oldsmobile Wheel Dept., 1 Man Replaces 10 in 783 

Painting; Car bv Hillick 1058 

Plattsburg Warfare Equipment Test 422 

Production, 1916. May Be 1,200,000 1265 

Repair Shops, Mobile Give War Service 884 

Review of 1915 1127 

School Model, or Motion Picture Study 1057 



Spain, 10,548 Cars in 763 

Swiss Output, Belligerents Exhaust 49 

Timken-Detroit Axle's New Drop Forge Plant 791 

Top, Demountable Designs, Two 963 

Trade Mark Laws in Latin America 411 

U. S. Army Needs Motor Transports 231 

United States has 2.070,903 Cars 271 



REGISTRATION 

California, 137,383 §8 

Canada. 77,339 ,5! 

Colorado, 21.826 Cars and Trucks 173 

Connecticut, 30,000 88 

Dallas, 10,450 Cars in Country 219 

Delaware, 277 More Cars for, in July 3S1 

Indiana, 81,608 88 

Iowa, 150,000 721 

Iowa, 140,168 679 

Kansas, $19,814,116 Value 393 

Kansas has 61,000 cars with 25,254 Fords. .1165 

Kentucky, 3743 gain 173 

Kentucky, $98,586 88 

Manitoba, 7000 Cars in 393 

Massachusetts, $1,000,000 173 

Massachusetts has 112,500 cars 1116 

Michigan's 6 Mos., 96.368 ........ 504 

Missouri registrations 75,293, gain of 45%.. 990 

Missouri, 71,257 483 

New Jersey, car for every 25 765 

New York, trucks gain 4346 over 1914 86 

New York, 227,467. 903 

New York. 231,713 1070 

New York, 222,025 721 

New York, 212,882 531 

North Dakota, 23,175 399 

Ohio, 176,428 cars in 721 

Oklahoma, 32,000 Cars in 221 

Oregon, $600,000 88 

Pennsylvania has $138,406,000 in cars 441 

Registrations Break All Records 126 

Rhode Island, 14,017 879 

United States has 2.070,903 cars 271 

Vermont, 10,800 531 

Wisconsin, 79,759 cars in 990 

Wisconsin, 75.701 483 

Wisconsin, gain 25,008 721 

Wisconsin, 75,000 cars for 309 

Wisconsin, 77.160 in 1914 88 

Wisconsin, 80,000 registered 1117 



ROSTRUM 

Abbott 4 Timing 287 

Air Leakage Probably Causes Trouble 116 

Alcohol Removes Carbon Deposit 332 

Aluminum Alloy Pistons for Racing 935 

Aluminum, Metal Lighter Than 426 

Ammeter for Delco on 1914 Cole 886 

Ammeter on Cole 1915 4-40 511 

Ammeter on Hudson 6-40 512 

Ammeter on 1915 Hupp and Chandler 1148 

Ammeter on 1915 Hupp 1065 

Ammeter on 1912 Buick 751 

Armature Winding, Open Circuit in 937 

Auxiliary Air Control 565 

Axle, Rear. Different Types 467 

Axle Shafts from Olds, Removing 934 

Axles, Sheldon Makes Only Semi-Floating 564 

Back-Firing Caused by Insufficient Gasoline... 844 

Batteries, Dry, for Ignition 158 

Battery Leaks 24 

Battery Charging, Generator for, on Wayne 

Outfit on Studebaker 1012 

Battery on Magneto Side 1065 

Battery Voltage Determines Circuit Voltage... 380 

Bearings, Device for Detecting Loose 565 

Bearines, Thrust, Worn Cause Noise 972 

Biiur Electric System on Packard 510 

Bhtzen Benz and J. I. C. Dimensions 161 

Blowout Fuse Due to Shorting 887 

Bore Limited by Practice 661 

Bosch Duplex Ignition System Explained 937 

Brakes, 2 Needed 242 

Brakes, 2 Sets Necessary 114 

Braking Motor, Power Consumption in 510 

Brush Protects Generator Circuit 158 

Buick High Gear Ratio 1015 

Buick 17 Equipment 1257 

Buick 37 Gear-Shifting Fork Wears Out 1015 

Buick 43 Made 55 M.P.H 71 

Buick Light Six, Dimensions 611 

Buick Model 19, Valve Diagram for 610 

Buick Oiling Trouble Suggestions 71 

Buick, Ammeter on Delco System 662 

Buick Brake and Clutch Interconnecting 845 

Buick Timing in Flywheel Travel 936 

Cadillac Eirht Geared 4.42 to 1 Direct 114 

Cadillac 1909 for Speed 751 

Cadillac 1913 Regulator Winding Broke 935 

Cadillac, Winding Probably Broken 334 

Can Not Make a Solid Connection 199 

Carbon in Cylinders of Packard 30 1012 

Carbon Removing 468 

Carbon Remover, Salt Rusts Motor 1014 

Carbon Removers, Liquid 72 

Carbon Troubles, Water May Help 886 

Carbureter Adjusting Marvel on 1915 Buicks. 198 
Carbureter on 1913 Ford Improperly Adjusted. 565 

Carbureter, Schebler O, Adiusting 468 

Carbureter Trouble on Cutting 245 

Carbureter Too Small 22 

Carbureter Trouble in E. M. F 70 

Chains Probably Not at Fault 22 

Chevrolet Electric System 661 
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Cid Rotary Valve Motor Still on Market 73 

Claaa Legislation 1069 

Clutch Brake Prevents Difficult Shifting 467 

Clutch, Cone and Disk Have Even Break 1015 

Clutch Grabbing on 1916 Buick 1014 

Clutch Grabbing Prevention 242 

Clutch Slipping, New Facing Remedy 972 

Coil, High-Tension Construction 1148 

Coil Would Improve 750 

Compression Space for 85 Lb. Per Sq. In 886 

Compression Varies Widely in Stock Cars.... 1256 
Condenser, Enlarging Does Not Affect Spark. . 934 

Cone Clutch Leather, Laying Out 888 

Connecting-Rod Bearing Loose 160 

Connecting-Rod Bearings, Setting Up 242 

Crankshaft Speed a Variable Quantity 975 

Crankshaft, 2-Bearing Satisfactory 466 

Crow Cylinder Saved by Welding 24 

Demountable Rims, Forcing Apart Split 565 

Differential, Misalignment Causes Grind in... 243 

Dimensions of Several 1916 Cars 1014 

Displacement Not Only Motor Criterion 610 

Elgin Race, No Accidents in 973 

Elmore 1910 R.P.M 1257 

Explosion in Muffler of Studebaker 35 660 

Farm Tractors, Wants Data on 1098 

Five Cylinders Hard to Balance 796 

Flanders 20, Holley 1-in. Carbureter 114 

Float Covering, Secret Compounds 116 

Flywheel, Effect of Lighter 796 

Flywheel, Mathematics of 466 

Ford Branches Equipped for Grinding 72 

Ford Direct Ratio 3.63 to 1 796 

Ford Ignition Trouble 115 

Ford Jumps at 15 M.P.H 286 

Ford Magneto Develops 7.5 Amp 975 

Ford Magneto's Output 1013 

Ford, Motor Not Interchangeable 245 

Ford Spot Light Wiring 72 

Franklin Power Plants Weight 661 

Franklin Uses Less Oil Than Record 1257 

Fuel Consumption, Light Weight Cuts 513 

Fuel Consumption, Wants Owners' Tests 564 

Fuel Consumption, Why Speed Increases 427 

Garage Layout 973 

Garage Over Creek 286 

Gas Brake vs. Mechanical Friction Brake 73 

Gasoline Feed in Winton 426 

Gasoline Plus Chamois Gives Electricity 1098 

Gasoline Substitute, Zoline 245 

Gear Adjustment Improper on 1914 Mitchell.. 381 

Gearbox Noise Due to Wear 332 

Gear Changing on Olds Difficult 244 

Gear Gates Practice 936 

Gearless Differential Description 1013 

Gear Ratios at Different Speeds 73 

Gear Ratios of 1909 Packard 973 

Glycerine for Anti-Freeze Solution 751 

Graphite and Oil Stop Squeak 468 

Grease Will Not Retard Layshaft 427 

Grinding in Differential 564 

Halladay Parts Wanted 245 

Heating, Improper Spark Timing 972 

Highest Priced Car Not Definitely Known 117 

High-Mica Trouble, Explanation of 244 

History of 12's 116 

Horsepower and Torque Curves in Moon 6. .. . 244 

Horsepower, Brake and Drawbar 663 

Horsepower of Buick and Velie Light Sixes, 

25.35 1065 

Horsepower of Two Cylinder 5 by 6*4 200 

Horsepower Curve of Continental C 1014 

Horsepower Curves of 3J4 x 5-in. Motors 160 

House Organs 466 

Hupmobile Oiling System Satisfactory 886 

Hupmobile 20, 1909, Rebuilding 1256 

Ignition Progress 1069 

Intake, No Charges Lost 244 

Isotta-Fraschini Compression Pressure Is 70 

Pounds 335 

Kleinart a King Car 286 

Knock Due to Over-Compression 23 

Knock, Loose Connecting-Rod Causes 750 

Knock, 3 Possible Causes for 25 

Knock, Valve Stem Clearance Causes 1015 

Krit 2-Speed Timing 663 

Lever Slips Out of High Gear 24 

Lights, No Colored Prescribed 1100 

Locomobile Tuning, 1910-4-40 661 

Lost Motion in Pinion and Gear 564 

Lubricants, Requirements of Automobile 1147 

Magnalium a German Product 1064 

Magneto Armature Windings Vary 512 

Magneto, Double, for High-Speed Work 25 

Magneto Setting on National K-4 610 

Magnetos, Low and High-Tension 1013 

Magnets Need Charging 427 

Maximum R.P.M. of Long Stroke 751 

Maxwell Clutch Parts Worn 115 

Maxwell 1916 Electric Lighting Trouble 886 

Mean Effective Pressure 845 

Meneghetti, Racing Record of 975 

Michigan Clutch Parts or Gears Worn 116 

Missing Due to Loose Terminals 201 

Missing Due to Sticking Valves 750 

Motor, Angle of V 334 

Motor Does Not Carbonize Quickly 1981 

Motor, American, Can Be Repaired at Low 

Cost 115 

Motor, Gnome Rotary Cylinder 1149 

Motor Made by Garford 889 

Motor Missing 160 

Motor of 2388.8 p.d 287 

Motor Overheating, Reasons for 660 

Motor Power, Wants to Increase 510 

Motor, Rotary 285 

Motor, Stalled, hard to Start 332 

Motor Stops Quckly 22 



Motor, Wisconsin for Racing, New Motor will 

give higher Speed 1064 

New York Licenses Good in Eastern States . . 845 

Oiling, Bad, Causes Smoke 160 

Oil is Consumed, now 975 

Oil not Suitable 23 

Oldfield's. Christie Holds no Records 1065 

Oldsmobile 1915 Gear Ratio 72 

Overheating on Abbott-Detroit 285 

Overland and Maxwell 1916 Width and Height 513 
Overland Uses Too Much Fuel Under Load . . 71 

Owen Magnetic Car Information 380 

Owen Magnetic Information 845 

Oxygen for Removing Carbon 797 

Oxygen Flame not Harmful 888 

Packard Made 102.25 M.P.H 1100 

Packard 12 Shipping Weight 887 

Paint, Burning Off Requires Skill 934 

Paper on Speedways Dangerous 796 

Pierce-Arrow 1907 Carbureter Tvne 936 

Phaeton to Fast Roadster 159 

Pin Shape, Effect of Metering 1257 

Piston, Conventional Defined 428 

Piston Dis. Calculating 284 

Piston Dis. Formula 161 

Piston Dis. of 4 x 6 Four 888 

Piston Displacement of Racing Cars 663 

Piston Leaks, Excess Oil Due to 972 

Pistons Lighter Reduce Vibration 1014 

Piston Rings. Current Slot-Size 610 

Piston Rings for Whiting Roadster 201 

Piston Rings, Perfection, Must not Stretch . . . 332 

Piston Slap May Cause Knock 25 

Plugs, Two, Fire at Same Time 159 

Pope-Toledo 1908 Information 661 

Power not Accurate by Formula 25 

Power Strokes of 8's and 12's 1100 

Pronunciation of Car Names 72 

Racer, High-Speed Light Six 661 

Racing Car Gasoline Mileage is Low 114 

Racing Drivers Experts 286 

Radiator Cleaning by Soda 70 

Rawhide Gear Would Quiet Old Car 116 

Record, Burman's Still Stands 1100 

Referee Can Disqualify for Smoke 381 

Regal N Speed, Wants to Increase 284 

Relay Points not Easily Adjusted 974 

Renault Cover Plate Threads Worn 1098 

S. A. E. Handbook 512 

Sandpaper Leaves Commutator Mica High . . 381 

Selective Allows Choice of Speeds 466 

Sheffield Scientific School Maxwell Test 73 

Sheldon Axle, Ratio in New 974 

Signal, Electric Direction, Sherman-Crane . . 250 

Simplex Won Three Successive Races 335 

Some Automobile and Other Terms 511 

Spark Advanced Caused Knock 23 

Specifications of Buick, Ford and Franklin.... 199 

Speed Engaged with Lever in Neutral 935 

Speedometer Shaft Should be Tight 511 

Speedwell-Mead Motor Waterjackets 334 

Splitdorf Ignition 661 

Starting on Compression not Harmful 663 

Steam Cars, Turbines Too Large for 1065 

Steel. Nickel is Better than ( oid-Rolled 1012 

Steering Column Easily Lowered on Stude- 
baker 20 1015 

Steering Connections of Cadillac 1915 1256 

Steering, Wheels Gathered for Easv 660 

Stewart Test, Three Thermometers on 334 

Stewart Vacuum on Cadillac 796 

Stoddard-Dayton Parts 1014 

Studebaker Sneed Depends on Varying Factors 115 

Tangent of Tank Angle the Factor 199 

Tank, 40 Cu. In. Tank Necessary 1256 

Testing Cylinders for Roundness and Wear .. 117 

Testing Spark Plugs and Cylinders 797 

Thomas, 1910, 2000 Maximum R.P.M 975 

Timing Four and Magneto 750 

Timing Valves by Flywheel 513 

Tire and Tube Repair Points 510 

Tire Carrying Capacities and Tire Pressures. . 427 

Tire Gages Inaccurate 159 

Tire Size Affects Speedometer Reading 428 

Tooth Pressure, Inverse Ratio Raises 333 

Transmission Losses are Very Small 199 

Truck Knocks at Low Sneed 974 

Trucks Used by U. S. Quartermasters 245 

Tubes, How to Splice Inner 243 

Twelves are Small but Powerful 380 

U-S-L Circuits 934 

Valve Clearance, Heat a Factor in 1064 

Valve Grinding, Correct Wav of 844 

Valve I ifts of Various Motors 610 

Valve Timing of Ford Opposed Motor 513 

Van Sicklen Uses Air Principle 287 

Vibration on Cadillac 1910 1012 

Water Boils at High Speeds 22 

Weight of a Gallon of Gasoline 200 

Welch Six First Built in 1909 72 

Wheelbase Lengthening Spoils Steering Layout 70 

Wheel, Loosened, Setting 661 

Wider Turns at Corners 380 

Wiring Diagram 1909 Regal 512 

Wiring of Battery Lighting Svstcm 201 

Wizard D. C. Marneto Can Charge Battery .. 158 
Zip Motor Built in Detroit 662 



SHOWS 

Dallas to Have Fall Show 219 

Dallas, 200,000 See Cars at 858 

Detroit Show Opens 490 

Denver, 17 Cars at 680 

Detroit to Have Show Building 355 

Electric Show at New York, 5 Vehicles at 538 



Fall Show for Denver 219 

Galesburg Show on Street 587 

Importers' Salon, Jan. 3-9 758 

Indianapolis Show, 125,000 at 538 

Los Angeles to Have Permanent Used-Car 

Show 906 

Los Angeles, 100,000 at 906 

Louisville Show 587 

Michigan State Fair Show 219 

Milwaukee, 85 Per Cent Dividend for 860 

Milwaukee Fair 578 

New York, 40 More Exhibitor 994 

New York Show, Accessory Spaces Allotted... 704 

New York Show Space Allotted 701 

New York Electrical Shows 675 

Providence, 80 Exhibitors at 951 

Salon, White to Exhibit at 1036 

Spokane Show 588 

Springfield Sales Large at Show 633 

St. Louis Show, 100,000 at 770 

Syracuse Show 586 

Toledo Fair, 23 Makes of Cars at 538 

Topeka Dealers' Show 633 

Western Washington Fair 725 

White Not to Exhibit 993 

Worcester, 18 Cars at 538 



TECHNICAL 

Absorber Permits Limited Free Motion, 

Kreider 802 

A. C. A. Tests Car Heater 1124 

Aluminum Aeroplane Motor Casting 371 

Aluminum Alloy Piston, by Diamond 551 

Aluminum Discussion Evokes Enthusiasm 921 

Aluminum, Expansion Not a Trouble, Diamond 332 

Aluminum in Automobile Chassis 332 

Aluminum, Levett Predicts Adoption of 421 

Aluminum, Lower Weight, Higher Efficiency, 

by A. L, Clayden 553 

Aluminum, Porter on Aluminum Piston 420 

Aluminum, Stout on 463 

Aluminum, Why It Means Economy, Bailey... 371 

Aluminum vs. Steel, by F. R. Porter 508 

Amalgamite Self-Lubricating Bearing ^ 885 

Appel Valve-Driving Mechanism 162 

Automobile Electricity 740 

Automobile Review for 1916 1213 

Axle Design, Accessibility and Strength 472 

Axle Field! Increasing Activity in 1004 

Axle, Sheldon 5-Ton with Ball Bearing Worm. 572 

Axle, Sheldon Semi-Floating 69 

Baker Wheel Test in London 439 

Ball Bearing Tests Involve Accurate Apparatus 514 

Bearing, Schatz Annular Takes Thrust 1068 

Bijur Electrical Units Standardized 798 

Body Design for 1916 1182 

Brush on Valve-in-Head Factors 320 

Bullard Multimatic Machine 666 

Cadillac 8 Averages 72.49 M.P.H. in A. C. A. 

Tests 743 

Cadillac 8 Touring Car Goes 100 Miles in 

82:46 Sec 620 

Camshaft Drives, Chain, Laying Out 1008 

Carbureters Classified 1085 

Carbureters Meet V-Motor Requirements 1180 

Carbureter Longuemare, Made in America... 385 

Car That Stays Young 429, 612, 1020, 1107 

Castor Oil, Physical Qualities 500 

Chain Camshaft Drives, Laying Out 1008 

Chicago Race Motors Behave Marvelously 7 

Connecting-Rod Design for U Motor 234 

Connecting-Rod, Watson V 113 

Design, High Spots in 1916 Models 784 

Die Casting vs. Machining 451 

Dodge Uses 750-Ton Press for Hub Caps 76 

Dust in Cylinders and Bearings, Effect and 

Remedy 18 

Edwards Carbureter Tested on Buick Six 859 

Electric Furnace Steels for Dynamic Stresses. 865 
Electric Systems Simplified 1179 

Engineer's Forum 

Aluminum Pistons, by Leopold 650 

Aluminum, Leopold and Diamond, Answer 

Piston Credits 744 

Aluminum Pistons for Racing Work, by 

Vivier 706 

American Alloys Best, by Leopold 969 

Ball Bearings Lead, by Jennings 1112 

Clutches and Gear Gates, by Slade 1112 

Engineering Is Evolution — Not Revolution — 

Stutz 1254 

Heat Flow, Analyzing 834 

Hotchkiss Drive for Trucks 833 

Metric System Advantages, by Vivier. . . . .". 968 

Motor, 8, by Loomis 877 

Motor, High-Speed, by Stout 608 

Motors and Vibration, V, by Bull 1255 

Motor, Revolving Type. Suggested Term 1255 

Old European vs. New American Racing Cars, 

by Delage 1254 

Piston, Sand-Cast, by Levett 878 

Ricker on American Motors Compared with 

Foreign 106 

SchwiUer Thinks Sixes Good Up to 2600 lb. 652 

Sherbondy Prefers Iron or Steel 651 

Spark Plug; Vertical, by Flynn 708 

Spring Action, Machine for, by Pastoriza. . . . 707 
Steels, Phosphorus Sulphur Content of, 

S. A. E 878 

Twelve Balance Superior, by Vincent 793 

J w . e '\5( Fa"acy in Argument, by Fergusson 792 
Twin-Six Balance 835 

England, Scientific and Technical Reform in.. 1153 
Fan Design Unstandardized 654 
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Ferro 8 Completes 300-hr. Run 126 

Ferro 8 Makes 300-hr. Test 566 

Ferro 12 895 

Franklin Weight Story 639 

Four Cylinders and Their Future 28 

Fuel, Car and Carbureter Design Suitable for 

Driving with Any 288 

Fuels, Analysis and Valuation of Motor, 

202, 247, 1061 
Fuel Data for American Export Trade, by 

M. C. K 709 

Gasoline from Natural Gas 92 

Gearsets Are Smaller and Lighter 917 

Germans Make Alcohol from Potatoes 897 

German Truck Weak Spots 615 

Hydromotors in Los Angeles, to Make 1096 

Ignition Systems Improved in Design for 1916.. 1041 

Instrument to Test Rubber 65 

Irish Car Is Self-Lubricating 1048 

Leakage Past Piston Rings 9 Per Cent Water. 1108 

Lighting System Simplified for 1916 997 

Magneto, Splitdorf 12-Cyl 19 

Motor, Aluminum, Possible Troubles with.... 275 
Motor, Chicago Race, Behaves Marvelously. . 7 

Motor, Continental for British Car 166 

Motor Design, Vast Progress 821 

Motor, 8 vs. 12, by Crawford 838 

Motor, Ferguson's Self- Lubricating 1048 

Motor, Ferro 8 Makes 300-hr. Test 566 

Motor, French Plants Make V 729 

Motor, Ferro 12 895 

Motor Has Balanced Exhaust, Medanich 208 

Motor, Renault 12 454 

Motor, Stutz Racing 698 

Motor, 12-Cy Under Reasons 528 

Motor, Universal for Light Cars 63 

Motor, Weidely 12...." ! 322 

Motor, Wisconsin Operates on One End 15 

Muffler, Properly-Designed, Can Increase 

Power Output 265 

Optical Indicators for Checking Defects •» 

Functioning of Motors 976, 1018 

Owen Magnetic Demonstration 616 

Owen Magnetic Makes Progress 102 

Packard Uses Vibration Damper 246 

Parts, Standardising Names of, S. A. E 236 

Piston Design, by C. Y. Knight 1068 

Piston Lapping Machine for Hupp 779 

Piston Practice 871 

Power Plants Are Similar '1173 

Renault Aviation 12 Possibly for Cars 454 

Resiliency as Measure of Tire Efficiency 16 

Rotary Motor, by Hartford 879 

Rubber Instrument Tester 65 

Rubber, Reclaimed Scrap vs. Cheap New !.'ll06 

Rubber Testing Circular 100 

Rust and Its Formation 1062 

Samson Electric System for Cars Under 25 hp. 509 

Spring Suspension and Dampers, Testing 1152 

spring Types Show Changes ... 1181 

Steering Gears Offer Many Problems 913 

steering. Improving the 407 

Stewart Pump Supplies Cool Air 303 

lire Efficiency, Resiliency as Measure of 16 

Transcendency J169 

Transmission, Entz \\\\ 102 

Transmission. Spiral Bevel Features .'.'.'lll7 

Valve, Appel 162 

Valve-in-Head Design Factors.!!..!!!!!.'!."! 320 

Vincent on "Reasons for the 12" 545 

Watson V-Rod Provides Adjustment 113 

Weight Ph T e er . bea . d . Can " haft « %> 

Ill 

TRADE NEWS 

A. A. A. Gasoline Price Inquiry 256 

Abbott Creditors get Dividend 398 

Abbott 1916 on 

Abbott 6 Under $1,200 !!!!!!!" 943 

Acceptance Corp. will Buy Notes Taken by 

Iruc* Dealers 894 

Accessory Makers Can Join N. A. A. J 214 

Acme 2-Ton Truck $2,000 1030 

Acme Ji-Ton Truck 1265 

Ainsworth Mfg. Co. Organised 852 

Ajax tree Tire Service 491 

Ajax Plant J8j 

Ajax Rubber Co. Formed with $5,000,666 

Capital 1 J62 

Akron Cos. Capital $1,328,000 Increased ..!!! 86 
Akron Rubber Companies to Pay $800,000 in 

Dividends 1 163 

Alcohol, Denatured, to Boom !.!..!! 486 

Allen Employees Insured 1031 

Allen 1916 at $795 174 

Allen Motor Elects 534 

Allis-Chalmers Tractors for Russia ! . . 309 

Allison Buys Peugeot Racers 28 

All-Steel M. C. Co. Locates in Macon 483 

Alter 1916 Car 850 

Aluminum Alloy Pistons for Fords !!!!' 817 

American Brass gives $25,000 Christmas Pres- 
ent 1124 

American Chain Co. to Take Over Weed '. '. '.'. '. '.1262 

American High-Speed Chain Plant Fire 582 

American Wagon to Make Farm Truck Bodieslll7 

Amoco Bronze for Bearings, to Push 306 

Anderson Announces New Car at $1,250 1264 

Anderson Rolled-Gear Plant in New Hands .. 812 

Anderson, Winton Engineer, Killed 127 

Andrews, W. C. Dies 1160 

Ansted Lexington-Howard Mgr 669 

Apperson Adds Roadster 219 

Apperson 8 at $1,850 3S 
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Apperson to Add 12 Acres 859 

Arbenz has New Four 215 

Argentina an American Automobile Market . . 29 
Argo Motor Buys Standard Electric Plant. . . . 895 

Armored Car Co. Formed 769 

Army Wants Ambulances 811 

Atlantic Co. to Build Trucks 674 

Atlanta Truck Called Superior in 1- and 2-ton 

Types 717 

Atlas Forge to Add 759 

Auburn Markets 4 and 6 79 

Auburn, Morris Eckhardt Heads 804 

Auburn 4 and 6 for 1916 35 

Austin Co. to Make 2-Speed Axles 125 

Australia Requires Motor Trucks 36 

Austria Conhscates all Tires 722 

Auto Air Appliance Co. Formed 537 

Autocar Increases Wages 10 Per Cent. 255 

Autocar Men Hold N. Y. Sales Conference. .1034 

Autocar to Build Addition 484 

Autocar Doubles Capital to $2,000,000 986 

Auto Wheel Co. Adds Again 993 

Babcock to Build Commercial Bodies for 

Fords in Quantitiy 988 

Baird Saxon Mgr. in N. Y 989 

Baker-R. & L. and Owen Merge 1114 

Baker-R. & L. to Build New Plant 1031 

Baker-K. & L. 8K% Stock Dividend 1266 

Baker Raucb & Lang Directors 814 

Baldwin Locomotive Builds Trucks 533 

Barnes Resigns from Overland 633 

Batteries Higher 308 

Beal with Marmon 806 

Beech Creek to Make Truck 1117 

Bell Delivery Car $750 984 

Bell Delivery Car by Sept 1 170 

Bell Expands 532 

Bell Monarch Sales Mgr. 943 

Bell Personnel Changed 1032 

Benzol, German Control Ends 716 

Berger N. Y. Lozier Mgr 723 

Bethlehem Plug Foreign Orders 577 

Biddle Co. Enters Field 758 

Bieline Joins Marmon 1070 

Bijur Machinists Return to Work 947 

Bijur Strike Off 527 

Billings & Spencer Co. Formed, New 806 

Billings & Spencer May Increase Stock 582 

Blair 5- Year Order 532 

Blood Bros. Discontinue Cornelian 626 

Blood, New Stock for Men 1035 

Blue Book Adds Volume 220 

Booth Resigns from Chalmers 1075 

Bosch gives Higher Wages 345 

Bosch has 8-Hour Day 300 

Bosch on Austin and Mercer 447 

Bosch Magneto Wins Contracts 723 

Boston Blacking Enters Field 1263 

Boston Dealers Syndicate 400 

Boston Dealers, Trying to Unionize 400 

Boston's $110,000 Building 1165 

Bourquin Leaves Paige-Detroit 222 

Bowser Goes to Albany 222 

Box Co. to Make Trucks 1117 

Brennan, Hale & Kilburn Mgr 1166 

Brewers make Parts 1031 

Briscoe and Argo Buy Jackson Motor Parts 

Co 1078 

Briscoe Capital to be $6,000,000 1162 

Briscoe mav take over Flanders 526 

Briscoe, 1000 to be made in Canada 947 

Briscoe, Frank, Mgr 943 

Briscoe to Build Plant 678 

Britain Taxes Ceylon Rubber 668 

British Duty Threatens French Exports 734 

British Makers meet to offset American In- 
vasion 581 

British Exempt Trucks from Tax 804 

Britons would Protect Motor Trade 304 

Brockway Truck Adds to Plant 985 

Bromley wants Parts Representation in Cov- 
entry 680 

Brown & Sharpe Foundrymen Strike 630 

Brown joins Perfection Spring 758 

Brown-Lipe-Chapin Addition 807 

Brush to Assist Scripps-Booth 173 

Budlong resigns from Packard 301 

Bucyrus Rubber Elects Directors 1115 

Buick's July Payroll $530,934 312 

Buick to Build Foundry 858 

Buick to Double Plant 984 

Buller Joins Apperson 221 

Builds $500,000 Ford Assembling Plant 220 

Burdick with New Era Co 577 

Burd Ring in New Plant 1076 

Burtsell Whitney Sales Mgr 1156 

Cadillac Auto-Truck Co 481 

Cadillac, 11,895 Eights Shipped First Half of 

1915 125 

Cadillac School Gives Prizes 482 

Cadillac, 17,255 Eights in Year 859 

Cadillac Ships 55 Cars Daily 484 

Cadillac to Add 1029 

Caille Perfection Motor 530 

Canadian Briscoe Co. Formed 859 

Canadian Ford 50% Dividend 764 

Canadian Ford $60 Lower 255 

Canadian Sales Gain 50% 671 

Carload Shipments Gain 100% 1026 

Carlston Kingston Engineer 215 

Carriage Factories May Build Cars 725 

Carter Capital $600,000 168 

Case Farm Trailers 220 

Case Has Pension System 397 

Cassidy Leaves Johns-Manville to Head New 

Selling Company 1026 

Celfor Tool to Make M. & S. Differential 1262 



Chalfant Detroit Electric Eastern Sales Mgr... S74 

Chalmers' August a Record Month 48} 

Chalmers Co., Changes in ••••••• -X. fJJ 

Chalmers Dealers Order 21,382 New Cars. . . . 988 

Chalmers Shipments Gain 302%... (17 

Chalmers Starts Instruction School 1160 

Chalmers Stock to Pay $12 a Share 898 

Chalmers Suggestion Contest...... 2lt 

Chalmers, 18,000 6-30's in 6 Months 943 

Chalmers Employees Entertained 

Chalmers* $50,000 Addition.. J*J 

Chalmers French Agency Taken By Women. . 344 

Chalmers, 1916 ,£! 

Chalmers Sales Contest, Lux Wins. J7S 

Chalmers Service Men at Convention 350 

Chalmers to Add «- B " 

Chalmers Twin City Change.... 

Chalmers Warehouse in Des Moines 11^* 

Chalmers Workmen Form Clubs. ...... -. »*» 

Champion Spark Plug Increases Production to 

50,000 • ~ \ 2™ 

Chandler Declares 25% Dividend. 623 

Chandler Dividend of 77 '4% on Common 86 

Chandler Stock Now $10,000,000 850 

Chase Names Director 

Chase Truck for $1650............ 804 

Chevrolet Assembly Plant for Dallas 985 

Chevrolet Capital $20,000.000. ..... .... — 

Chevrolet Capital Increased to $80,000.000. . ..1262 

Chevrolet Cars to Be Assembled tn McLaugh- 

lin Plant ?« 

Chevrolet Changes Name i"l 

Chevrolet Earnings . . . . 

Chevrolet Plant for K. C. and St. Paul 1076 

Chevrolet Racers, Louis Frontenac Motor Co- 
lo Build "gj 

Chevrolet to Build N. Y. Plant 766 

Chevrolet to Increase Stock 1«6 

Chicago Fender Fight 214 

Church Packard Assistant Chief Engineer 301 

Churchward Leaves Gray 8t Davis 765 

Cotton, F. W. D., Advertising Manager....... 850 

Clearing House for Truck Concerns in N. Y. . 390 

I leveland Company Formed 3'J 

Cleveland-Ford Tire Elects 396 

Coghlan Klaxon Sales Manager 668 

Coghlan Leaves Klaxon «y 

Cofe Closes Prosperous Year. ............. • 217 

Collins and Hibbard Resign from R. C. H... 714 
Columbia, Chemical Engineering in.......... 5Z7 

Commerce Truck Gains 150% to Double Cap- 

i ta l 1078 

Conrad Bell' Sales Manager 681 

Consolidated Capital Now 5500,000 1032 

Continental After Boat Plant..... 36 

Continental Contract for Splitdorf .......... U 24 

Continental Motor Adds to Muskegon Plant.. 290 

Continental $416,000 Dividend.... 904 

Continental 100% Stock Dividend 763 

Continental to Increase Capital;. 7is 

Continental Adds to Muskegon Plant it\ 

lole Six ■• .J? 

Columbia Truck, Pontiac Gets 631 

Commercial Bodv Co. Leases Plant 444 

Counselman Re-enters Field 758 

Couple-Gear Trucks for England 623 

Couzens Out of Canadian Ford 759 

Couzens Resigns from Ford 714 

Crane Plant Sold 445 

Crow 1916 at $725 35 

Crow, $10,000 Addition 1124 

Crown Incorporated 210 

< rowther Builds Model Cars 853 

(rowther Plant Nears Completion............. 813 

Croxton Plant Sold to Washington Tire & Rub- 

ber Co 303 

Cummins-Monitor Adds Six 900 

Cummins-Monitor Co. Now 391 

Dahlquist with Timkcn-David-Brown 1263 

Daly and Bcyerline Form Company 538 

Daniels Eight at $ 2.3 50 531 

Daniels to Build Eight 437 

Dart, Three New Models 576 

Davis Dead 

Davis, S. T., Estate $261,645.33 1079 

Davis, J. I., Case Mechanical Engineer 42 

Dayton Resigns from New Era 1026 

Dealer to Pay Car Freight 266 

Dealers Score in Separator Fight 907 

Delco, 1915, Output 125.000 720 

De Lorenzi Sails for London 623 

Denby Adds 3 4-ton Trucks 670 

Denby Buys Briggs Plant 260 

Denby Capital $750,000 1078 

Denby to Teach Salesmanship 680 

Denby Truck Reduces Prices 222 

De Palma Joins Packard 1070 

Detachable Disk Wheel, Niuhelin 90 

De Tamble Sold for Taxes 900 

Detroit Auto Products Co. Formed 1160 

Detroit Battery Makes 50% Price Reduction.. 534 

Detroit Battery, New Plant for 858 

Detroit Builds 1800 Cars Daily 669 

Detroit Chassis Co. Formed 897 

Detroit Co. Personnel Complete 260 

Detroit Co. to Build Tractors 668 

Detroit Commercial C'nr Co. In Pontiac "25 

Detroit Electrics, 3000 for 1916 766 

Dctroiter in New Plant 483 

Detroit Makers Benefited by New Local 

Department 581 

Detroit, New Truck Company in 1116 

Detroit Plants, Materials Only Handicap 717 

Detroit Plants Need Workmen 346 

Detroit Plants Run at Capacity 345 

Detroit P. O. Cars Now Government Owned.. 486 
Detroit Steel Celebrates Record-breaking 

Business 813 
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Detroit Steel Products Adda Again 444 

Detroit Weatherproof gets plant 533 

Disco Corp. Takes Co 943 

Disco Starter on Denby Truck 720 

Disco to Announce New Starter 720 

Dixie Magneto on National 12 446 

Dodge Administration Bldg. Completed 724 

Dodge Is Houk Sales Manager 669 

Dodge Six-Story Addition 397 

Downey Heads Mich. Crank Shaft Co 902 

Draper Dies 574 

Drawbacks Granted by Treasury Dept 586 

Driggs-Seabury, Borie Heads 396 

Driggs-Seabury Ordnance Co. With $4,000,000 

Capital 344 

Drummond 4, $1095 480 

Drummond to Make 4 and 6 439 

Dry Climate Tire Co. Formed 34 

Dry Climate Tire Plant Starts Active Manu- 
facture 630 

Duck With United Truck 535 

Duplex Power Car Co. Elects 439 

Duplex Power Co. Elects 629 

Du Pont Co. Delivering Cars 126 

Du Pont Co. $1,000,000, Formed 527 

Ebert to Build Cars in Rochester 758 

Eckhart, Auburn Founder, Dies 670 

Edison Battery on Ward 623 

Edison Exhibits New Battery S74 

Eisemann Strike Off 484 

Efficiency Oil Co. Buys Plant 947 

Elcar Is 1916 Name for Pratt 806 

Elcar Price Raised to $795 1026 

Electric Brush Co. Formed 679 

Electrics Sold Without Batteries 440 

Electromobile Co. Consolidated 902 

Elgin Six at $845 1029 

Elgin to Make Van Speedometer 79 

Elkhart 4 at $77S 670 

Elston Westcott Manager 220 

Empire Acquires Plant 678 

Empire 4 at $895 344 

Empire Six $1,095 80 

Enger 12 at $1,085 344 

England Imposes 33J<% Duty 672 

English Automobile Engineers Not Neglecting 

Development 1072 

English Ford Sells 12,500 Cars 304 

English Motor Works Burned 82 

English Tax Opposed 622 

Erdman-Guiden Co to Make Bodies 222 

Erskine Studcbaker Pres 130 

Europe Developing 8's and 12's 265 

Evans Perfection Tire V.-P 943 

Export Declarations and Procedure 1114 

Export, Territories Buying More Cars 991 

Export Trslde. to Investigate 895 

Exports Truck and Passenger 212 

Fahrig Exports Bearing Metal 1115 

Falls Motor Co. to Expand 488 

Farm Tractor Field Widens 752 

Federal Owners' Contest Closed 537 

Federal Tire Repairs Free 85 

Federal Truck Business Gains 25% 1078 

Federal, Two New Trucks 484 

Ferry Delion Sales Manager 942 

Fiat Gets Enger in East 1262 

Fickhng to Add 25,000 Sq. Ft 947 

Field Opening in Russia 217 

Fifth Avenue Buses Earn $1,451,508.10 in 

Year 951 

Firestone Adding Five New Buildings 128 

Firestone ft Miller Tire Plan Additions 851 

Firestone Distributing Plant for K. C 1265 

Firestone Statement 488 

Fisher in New Plant 484 

Fi?k Addition. $300.000 303 

Fisk Buys Federal Rubber Co 1114 

Flint Varnish Doubles Force 483 

Flint Workmen's Homes, $200,000 for 630 

Ford Accidents Cut 54% 487 

Ford Averages 1027 Cars a Day 349 

Ford Builds 300.000 168 

Ford Buys 583 Acres 482 

Ford Buys More Indianapolis Land 724 

Ford Buys 20 Acres of Ground in Detroit. .. 1118 

Ford Buys Tractor Plant Site 526 

Ford Canadian Builds Tractors 533 

Ford Canadian Melon 805 

Ford Canadian Profits $3,202,458.13 852 

Ford, Canadian, Sells 18,771 Cars 577 

Ford-Clark to Furnish Parts 312 

Ford Controls Saxon Co 850 

Ford, Ei»ht New Branches 128 

Ford, 1,006,835 Cars Built 720 

Ford in Canada to Expand 805 

Fords in Canada, 21,456 577 

Ford Men Resume Work 304 

Ford Nashville Plant 221 

Ford Parts Sold in 10-Cent Store 993 

Ford Plant for Oklahoma City 350 

Ford Reduces Car Prices 210 

Ford Reduces Ports 210 

Ford Reduces Closed Car Prices 943 

Ford of Canada Increases Capital to $10,- 

000,000 1115 

Ford, 1.000,000 Model T 1118 

Ford Plans Eastern Plant 1031 

Ford Postpones Capital Increase 35 

Ford Sales Gain 66M% 1163 

Ford Starter, Eveready for 1265 

Ford Surplus Gains $10,308,738.59 in 10 Mos. 764 

Ford System Denounced 537 

Ford to Make Its Own Tires 81 

Ford Tractor Building Enlarged 724 

Ford Tractor on Test 584 

Ford Washington Plant Started 397 

Foreign Field for Parts Makers 255 



Fostoria Light Car Takes Over Storm Buggy 

Co. 1028 

Fostoria Light Car Co. Formed 81 

Four-wheel Drive Adds 40 

Four-wheel Drive Truck Invented 256 

France Opens Trsctor Field 1080 

France Orders Machinery Declared 262 

France to Declare 45% Tariff 622 

France, Setback for U. S. Cars in 1035 

France to Fix Price of Alcohol 675 

France to Have 45% Duty 715 

Franklin Adds Three Buildings 813 

Franklin Capital Now $2,600,000 1163 

Franklin Capital $2,000,000 1071 

Franklin Makes $200 Cut 78 

Franklin to Increase Production, 4.S00 for 1916 480 
French Automobile Men Not Captured — Where 

They Are 991 

French to Boycott Ford Cars 804 

Frost Gear Adds 678 

Garage, Community in Wis 906 

Garford Men Study Worm Drive 817 

Garford 1-Ton Truck 395 

Gary Truck Announced 986 

Gas-Electric Truck, to Make 853 

Gasoline in N. Y. for Export Up 443 

Gasoline is Higher in West 856 

Gasoline Lower in Northwest 527 

Gasoline, Milwaukee Independent Issue Price 

Classifications 537 

Gasoline, Milwaukee, Prices Favor Quantity 

Consumers 679 

Gasoline, N. Y., Up to 23 Cents 716 

(iasoline Prices, to Probe 1262 

Gasoline Plants in Texas 716 

Gasoline Price Raised by Independents 390 

Gasoline Price War in Missouri 40 

Gasoline Rise in St. Louis Raises Crude Oil 

Price 356 

Gasoline Rules in Minnesota ...1080 

Gasoline Shortage in Paris 805 

Gasoline Shortage in Paris Hits Taxis 1164 

Gasoline Shortage in Paris 851 

Gasoline, 3-Cent, by New Process 481 

Gasoline Up 1 Cent in N. Y 356 

Gaston. Williams and Wigtnore Appoints New 

Heads 538 

Gaulois Tires Reduced 25% 353 

Genemctor Out 350 

General Electric Buys Interest in Owen Co... 1026 

General Electric Strike 679 

General Motors, 17 Members in Board 942 

General Motors 1915 Annual Statement 580 

General Motors Voting Trust Dissolved 676 

Genera! Vehicle Management Unchanged 1029 

General Vehicle Strike 813 

Gerlinger Capital Now $100,000 1033 

Gerlinger Steel Casting Co. to Make Electric 

SleeT Castings 1115 

Gersix Truck, to Build 758 

Gersix War Order 903 

Get Cash Pay Cash— Ford 178 

Gibney Tire Business Gains 481 

Gier Dail Capital $500,000 1163 

Gilbert Gibney Sales Manager 577 

Gilbert Gibney Tire U-P and Sales Director. . 535 

Gillette Safety Tire Co., Eau Claire 1077 

Glide Six 440 

Globe Seamless Tubes Co. Adds 100 Men 393 

Gobron, French Car Maker, Killed 988 

Goby in Motor Engineering Company 990 

Goodrich Profits 216 

Goodrich Truck Tire Policy 42 

Goodyear Continues Refund Offer 41 

Goodyear Earnings for Year 1071 

Goodyear Elects Two New V-ps 1113 

Goodyear Extends S-V Truck Tire Test 632 

Goodyear Gross Business Totals $36,000,000. . 898 

Goodyear Passes 2,000,000 Mark 679 

Goodyear Sales Officials Meet 817 

Garey Buys Herresboff Parts 990 

Grady Canadian Studcbaker Manager 527 

Graham Leaves Bower 125 

Gramm-Bemstein Has 1,250 Foreign Truck 

Orders 304 

Gramm Adds 6-Tonner 900 

Grant Roadster and Cabriolet 931 

Grant, 650 a Month 903 

Grant Six 254 

Gray ft Davis Increase Capital 814 

Gray ft Davis. New N. Y. Distributer 1034 

Gray Haynes Adv. Manager 897 

Gray Resigns From G. ft D 574 

Gray Taxicab Co. to Build Taxis on Coast 1266 

Great Britain, Analysis of Auto Industry Dur- 
ing War 38 

Great Western Enters Six Field 175 

Grctzer Avery Advertising Manager 1027 

Griffin Maxwell Representative 1028 

Grinnell Electrics Discontinued 1076 

Grossman Holds Convention 447 

Gryphon Tire Co. Formed, $600,000 Capital... 128 

Guayule Rubber Industry to Boom 1160 

Gunn U. S. Tire President 899 

Hamilton Beach Co. Will Build 393 

Hannibal Truck at $500 168 

Hardwood Men to Boycott Metal Bodies 678 

Harris Mutual U-P 574 

Harrison Resigns from Chalmers 758 

Harrow Tractor Co. Formed With $300,000 

Capital H19 

Harvard Roadster at $750 304 

Hartford Electric Brake $90 256 

Hartford Parts Moves to New Britain 484 

Havers Plant Bought by Romer Foundry.... 989 

Havers Plant Sold 174 

Hawkeye Tire Co. Formed 263 

Hsydock Car at $720 SJ1 



Hayes Truck Wheel Co. Formed 80$ 

Haves Truck Wheel Co. Formed 526 

Hayes Wheel Enlarges 82 

Hayes Wheel, $1,000,000 for 676 

Haynes Not to Move 221 

Haynes 100% Dividend 352 

Hearses and Ambulances 221 

Heinze Co. Enters Starter Field 437 

Heinze to Make Electric Starter 1/1 

Henney Buggy Will Build Bodies 817 

Hercules Elects Directors 1162 

Hercules Motor Mfg. Co. Formed With $500,- 

000 Capital 1073 

Hess-Bright Issues Licenses 857 

Hoatetter Leaves Prest-O-Lite 219 

Hcndee May Buy Pope Plant 79 

Hodgkins Studcbaker Sales Manager 480 

Holland Leaves Anderson 671 

Hollier Eight to Double Output 393 

Hood Resigns from Detroiter 984 

Houghton Enters Truck Field 759 

Houk Contest Winner a Halifax Man 577 

House with Vacuum Oil 898 

Hudson Adds Two Buildings 34 

Hudson to Build on Newly-Acquired Land... 533 

Hudson to Concentrate on Sixes 714 

Huff Chief Engineer for Dodge 758 

Huff Laboratories, Inc., Formed 1165 

Hudson Metal Products Co. Formed 949 

Hunt Packard Chief Engineer 168 

Hupp Buys American Gear Plant for Axle 

Plant 985 

Hupp Capital $6,500,000 985 

Hupp Chartered in Virginia 1033 

Hupp Gains 97% in November 1120 

Hupp Price Unchanged 669 

Hurlburt Leases Plant 444 

Hutchinson Returns to Hupp 633 

Hystt Capital Now $6,000,000 948 

Hyatt, New Factory for 397 

Hyatt Prize Offer 491 

Hyatt Roller Bearing to Build 767 

Hyatt Roller Bearing Winners in Talk Contest 632 

Hydraulic Pressed Co.. Three Additions 947 

Ideal Light Car Co. Formed 527 

Imperial Four, $850 623 

India, Good Market for Light Cars in 726 

Indiana Companies in $20,000,000 Merger.. 1157 
Indiana Mutual Insurance Company Formed. . 722 
Indiana Progress, Increasing Output of High- 
class Cars 626 

Indiana Service Men Meet 623 

International India Rubber Corp. Formed with 

$1,000,000 Capital 1029 

Industrial Manufacturing Company Formed. . 989 

Insurance Rates Lower 1159 

International Harvester Prices Reduced 804 

International Motors Earnings Increase 87 

International Motors Raises Wages 20% 255 

Inter-State Adds 582 

Inter-State, 1916, $150 Lower 129 

Tack with Aeromartne Plant & Motor 1265 

Jackson Eights and Four for 1916 79 

Jackson-Church-Wilcox Additions Increase Pro- 
duction 50% 128 

Tackson, 1916 16$ 

Tackson Trailers in Three Tnves 770 

Jameson to Take Two Years" Leave of Absence.1119 

Tarman with Canadian Briscoe 1073 

Jay Succeeds Vail as Chairman of Maxwell 

Board 527 

Jeffery Adds Two Buildings 1077 

Jeffery Sedan for $1,165 901 

Tellev Master Carbureter Manager 577 

T. M. Co. to Represent National Rubber.... 312 

Jitneys Win in Indiana 222 

Johnson-Klaxon Factory Equipment Manager. 1028 

Tones Announces Three Models 1070 

Tones M. C. Co. Formed 717 

Tones, 1916 81 

Toyce Leaves Kellv-Snrin-field Truck 622 

Kalb. Kelly-Springfield Engineer 124 

Kansas Citv Dealers Favor Announcing New 

Cars January 1 622 

Kansas City Titneys Raise and Lower Fares.. 222 

Kansas Dealers' Activity 36 

Kansas, *13. 140.000 Upkeep in 1165 

Keeton Plant Bought 312 

Keeton Plant Sold 34 

Kelley Maxwell Engineer 622 

Kellv Truck Now Sunset Truck Co 484 

Kellv-Sprinirfield Adds Four New Trucks 170 

Kelly-Springfield Tire May Move to Spring- 
field 1123 

Kelly-Snrinefield Tire Rushed 347 

Kelly-Springfield Tire to Reduce Common Par 

to $25 805 

Kennedy, Hammond Steel Rep 1032 

Kenney with Hvatt Bearing 984 

Killian Tire Co. with $250,000 Capital 815 

K-ng Adds Three Passenger 173 

King Price Lowered 851 

King to Add 70.000 Feet 582 

King to Make No Changes for 1916 125 

Kirk Opens Toledo Office 633 

Kissel 1.0001b. Truck 82 

Kissel to Double Production 630 

KUne Company Acquires Property 312 

Klingensmith Succeeds Couzens Nov. 1 759 

Knox Eight-hour Day 631 

Knox Motors Refuses to Sell Plant 678 

Knox Strike Settled 1077 

Koehler One-ton Truck at $895 901 

Kuqua Visits Southern States 213 

Kundtz Strike Ended 1077 

Lake Breeze Motor Co. for Oshkosh 1031 

Lakev Foundry Manaeer Is Becker 989 

Lakey Leaves Foundry Company 894 
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Landis Bars Flinchbaugh Mfg. Co 985 

Lansing Plants to Double Output 439 

Larrabee-Deyo to Build Two-ton Trucks 759 

La vine Gear Co. Ia New Name 809 

Lawrence Wants Austin Plant 221 

Lee Tire Incorporated for $750,000 1163 

Lee Tire & Rubber Corporation Formed to In- 
crease Output 1119 

Lemoine Dies in Paris 681 

Lenox Plant Moved to Lawrence 444 

Lenox to Build Three-tonner 1156 

Lewis Axle Employees, $10 Accounts for 1266 

Lincoln Highway Route Changed 220 

Link Joins Wilson Truck 1075 

Little Giant Six-Wbeeler 390 

Lockhart Heads Wright Aeroplane 942 

Locomobile Adopts Eight-hour Day 300 

Locomobile Adopts Eisemann 1161 

Locomobile Gets War Order 86 

Locomobile Grants Eight-hour Day 345 

Locomobile Statement 807 

Locomobile Will Share Profits 255 

Logan with Goodyear 897 

Long Horn Sales, Cassidy Takes 1267 

Lot Angeles Sales Gain 117)4% 252 

Lott Chalmers Secretary 669 

Lozier, H. A. Co., Incorporated 1163 

Loiier. H. A. Co., Elects 1266 

Lozier Moves to Cleveland 623 

Lozier Property, Will Keep 894 

Lozier, $80,000, Dividend 1266 

Lozier, $3,000,000 Company to Build 852 

L. P. C Motor Co. Makes Voluntary Assign- 
ment . S74 

Lucas Moves to Lagrange 220 

Luck Tire Plant for Dallas 483 

Lynch, Hollier Production Manager 717 

Lyons Atlas Discontinues Cars 300 

Mack Trucks New 301 

MacManus with Erwin & Wasey Co 487 

Madison Six 437 

Magneto Industry in France 51 

Mais Resigns from Burford 1267 

Manhattan Rubber Raises Wages 583 

Manitoba Car Sales Good 1117 

Manzel Pump $15 817 

Marion Tire & Rubber Co. Formed 766 

Marion Tire to Start 483 

Marshall with Remington Arms 725 

Mason Car to Resume 1263 

Mason Plant Sold $35,000 526 

Master Spark Plug Now Called Master Calorite. . 1265 

Materials Scarce 986 

Maurer Ample* Factory Manager 215 

Maxwell Back Dividends to Be Paid 899 

Maxwell Dealers Talk Economy Contest 631 

Maxwell Earnings $2.337,950 628 

Maxwell Earns $1,469,809 in Quarter 1267 

Maxwell, 11,000 in Two Months 724 

Maxwell May Pay Back Dividends 668 

Maxwell Ships 250 Cars Daily 437 

Maxwell to Aid Dealers' Finances 850 

Maxwell to Build 500 Cars a Day 947 

McBeth Westeott Advertising Manager .... 1 1 1 6 

McClurg Electa 81 

MeCoref Buys Wyandotte Plant 532 

McDuffec Overland Sales Manager 254 

McGookin Leaves Stewart-Warner to Join 

Springfield Body 170 

McGraw Makes $300,000 Additions 530 

McGraw Rubber to Open Factory Branches 

on Coast 724 

Melntyre Farm Tractor $750 .1265 

McLaughlin Elects Officers 1076 

McLean Tire Buys Morgan & Marshall Plant.. 1266 

McNaull Tire Co. Formed 948 

Menominee Elec. $1,250 215 

Mercedes Cars Were Built for War Help.. 176 

Mercer, Few Changes in 482 

Mercer Uses Aluminum Pistons 1071 

Mercer, Shorter Hours for 903 

Merinbaum Joins Sun Co 669 

Mexican Border Work Tests Truck* 532 

Mexican Trade, Revival in 1118 

M. & S. Differential for Fords 41 

Michelin French Plant Rushed 441 

Michelin Brings Out Non-Skid 714 

Michelin Reduces All Tire Prices 10% 171 

Michigan Buggy Plant Sold 130 

Michigan Crown Fender Co., Capital $60,000.1121 
Michigan Plants, Boys Over 16 May Work 

in 305 

Michigan Service Managers Organize 805 

Middle West Crops Presage Increased Car 

Sales 497 

Midget Cyclecar $325 170 

Miller Aluminum Alloy Carbureter 817 

Miller Continental Purchasing Agent 481 

Miller Free Tire Service 491 

Milter-Lillich Headed by T. O. Nelson 1158 

Miller Rubber Officers Re-elected 992 

Miller Rubber to Build Addition 221 

Miller Stock Earns 12% 949 

Milwaukee Dealers Make Big Success of 

Fair Show 518 

Milwaukee, New Jobbing House for 1166 

MicampbeD 2^ -Ton Truck 1030 

Mitchell AD-year Car 717 

Mitchell Co. After Confiscated Cars 581 

Models, Cannot Fix Uniform Time for New 669 

Models, Uniform Time for New 574 

Moline Knight 1916, $1375 484 

Moline Plow Buys Miltiplow 1077 

Moline Plow Names New Car the Stephens. ..1265 
Moline Plow's Experimental Cars Near 

Completion 1166 

Moline Plow to Build Cars 622 

Moline Plow to Continue Buggies 855 



Monarch Officials Resign 34 

Monarch to Concentrate on Eight 900 

Monitor 8 and 4 at $1,075 and $795 301 

Monroe, 1916 171 

Moon Buggy Builds Roadsters 806 

Moon 1916 Sixes 35 

Moon's Aug. Sales 77.21% Better 487 

Moon 6-30 at $1,195 1114 

Moore with Service Truck 1078 

Moreland Distillate Trucks Lower 901 

Morgan-Marshall Plant to Be Sold 1031 

Morse, 1916 277 

Morton Motor Truck Capital Increase 534 

Mosler Plugs Cheaper 907 

Motometer Adds Midget Model 1164 

Multibestos Buys Walpole Plant 812 

Muncie Plants Running at Capacity 85 

Musgrave with Pathfinder 898 

Mutual Motors, Marion and Imperial to Be 

Marketed By 171 

Myers Stutz Sales Manager 89S 

National Acme to Increase Capital $6,500,000.1162 

National Adds 444 

National Factory Picture Display 1024 

National Founders' Association Includes Em- 
ployers 986 

National Rubber to Move Plant 174 

National 12, Three Bodies for 897 

National Tube Advances Prices 894 

Needham Tire Busy 400 

New Departure Adds 631 

New Departure Elects Directors 814 

New Era Capital $200,000 1118 

New Era Opens Bank Accounts for Employees. 1266 

New Era Touring Car $660 804 

Newmark Writes a Book 1165 

New Orleans Plant 582 

New Process Gear Buys Plant 351 

New York, Bus Line for 770 

New York Plants, 15.485 Employees in... 853 

New York Taxicab Rates Lower 491 

Niagara 4 to Sell at $740 393 

Niblette Resigns from Goodrich Branch 1264 

Nicholsen Segal Assistant Sales Manager 221 

Nikrent with Chevrolet 907 

Niles Co. to Build Trucks 1077 

Norma Bearings Now Made in America 724 

Norma Prizes 491 

Norton Resigns as Case V.-P 527 

Oakland Service Managers Meet 1160 

October Shipments 15,972 Carloads 904 

Ohio Employees Receive $36,709,472 in 1914. 582 

Ohio Motor Co. formed 985 

Oil Price Rise Predicted..: 356 

Olds Distributers at Plant 1030 

Olds 8 Different 215 

Olds Export Trade Gains 814 

Olds Foreign Trade Department 255 

Olds Model for Southern States at $1,162.50. 436 

Olds Reduces 8 $100 902 

Olds Sales Gain 133% 898 

Olds Supplies Cold Weather Combination Top. 537 

Oilier Studebaker V.-P. and Director 439 

01 well Resign 668 

Overland Building in St Paul 507 

Overland Electa Officers — Earl a Director 804 

Overland Factory Branch in K. C 1031 

Overland, $15,000,000 New Preferred 894 

Overland, New Company to Finance Time 

Payments on Cars 890 

Overland, 10,000 New Men for 860 

Overland Plant in St Paul $1,000.000 174 

Overland Production for 1916 to Be 200,000.1161 

Overland Declares 48-hour Week 300 

Overland Enlarges 254 

Overland's June Shipment 9010 168 

Overland Office Building 724 

Overland, 50,000 Model 83 Cars Sold 813 

Overland Sales, $500,000 Co. to Take Over. .1156 

Overland Sales 100% Y>ver Oct, 1914 850 

Overland. 627 in One* Day 668 

Overland's Morrow Plant to Be Enlarged.. 124 

Overland Raises Wages 35 

Overland Vice.-Pres. Earl 300 

Owen Cars on 4-Day Tour 575 

Owen Leaves Chalmers 210 . 

Packard Builds 4909 in Year 527 

Packard Buys Land 444 

Packard Buvs Land for Aviation Tests 1263 

Packard, 8200 on Payroll 397 

Packard Grants Bonus to Employees 537 

Packard Has New Machinery 312 

Packard Motors for Aeroplanes 1030 

Packard Mo. Co. Expands 37 

Packard Payroll Has 10,886 986 

Packard Raises Prices 574 

Packard's New Prices and Why 626 

Packard's $175,000 Addition 36 

Packard Surplus $3,713,747.22 806 

Packard Takes Over Boston Service Station 

and Salesroom 266 

Packard to Build 12,000 Cars 1077 

Packard Truck Sales Managers Find Business 

Booming 1160 

Page Makes Trailers 630 

Page New Departure Pres 759 

Paige Breaks Production Records 678 

Paige-Detroit May Increase Capital 216 

Paige Fairfield Six $100 Lower 128 

Paige Sales for Oct. Show 600% Increase.. 851 

Pardington Dead 217 

Paris Bus Co. Paid $4,467,453 260 

Parish & Bingham Buy Land 717 

Perry Co. to Build Commercial Bodies Tops 

and Trailers 988 

Parts Export Demand Coming 304 

Parts Scarcity Serious 302 

Paterson Six 254 



Pathfinder Prepares to Expand 219 

Payne Heads Gibson Automobile Department 805 

Peerless and General Veh. Co. Sold 851 

Peerless 8 at $1,890 945 

Peerless Stock, 19% on 898 

Peerless Strike 813 

Peerless to Build F. W. D. 526 

Pennsylvania Tire Prices Reduced 439 

Perfection Spring Raises Capital 715 

Perfection Tire Appears 627 

Perrin Timkin Axle Manager 717 

Pettit and Gittings Case Vice-Presidents... 895 

Phelps Dodge Advertising Director 758 

Picard to Distribute Conn. — Ford Ignition 

System 36 

Pierce- Arrow Agency Officiala Meet 222 

Pierce Oil Corp., Brookmire, Treasurer. . . . 536 

Pilot Eight and Six 526 

Pittsburgh to Build Cars 724 

Plath Maxwell Sales Manager 894 

Plowing Demonstration in Denmark 770 

Plummer Leaves Locomobile 1026 

Polhamus Resigns from Bowser 437 

Pontiac Car Builders Prosper 986 

Pontiac Plants Rushed — Unfilled Orders 

Large 347 

Pontiac Problem for Workmen's Homes 346 

Poole, No Successor for 531 

Poor Resigns from S. K. T 1035 

Pope Buyer Issues Stock 444 

Pope Westfield Plant Buyers Incorporate for 

$1,200,000 390 

Pope Creditors to Receive 38}4% Dividend. 534 

Pope's Westfield Plant Sold 175 

Portage on Cleveland Exchange 527 

Porter Leaves Chase 674 

Potter Rubber Plant in Salem 851 

Post Office Authorizes 500 Rural Routes.... 585 

Post Office Contracts Are Awarded 674 

Post Office, 43 Truck Makers Bid 532 

Post Office Truck Bids Open Sept 8 308 

Post Stearns N. Y, Manager 222 

Postal Service to Order 100 Trucks 36 

Pouvailsmith Corp. Formed 1071 

Pratt 8t Whitney Strike 630 

Premier Cushion Spring Co. Formed 1119 

Premier May Move to St Paul 171 

Premier Plant Sold to Syndicate 1026 

Prest-O-Lite Buys Brown Battery 526 

Prest-O-Lite Increases Facilities 220 

Prest-O-Lite Buying Up Bonds 86 

Prest-O-Lite to Make Steel Parts 168 

Production for 1916 May Be 1,200,000 1265 

Production, 703,527 in 1915 480 

Prosperity in Weat 814 

Prudden to Double Plant 1030 

Pullman Coupe De Luxe 1024 

Pullman, 1916, in One Chassis 984 

Puritan Buys Carter Car Parts 1071 

Puritan Machine Gets Owen 759 

Pyrene Dividends Declared 216 

Rajah Plugs on 1916 Cadillac 178 

Randall-Faichney Plant Sold 722 

Randolph Builds Trailers 860 

Regal Winter Tops Ready 623 

Reisinger Argo Purchasing Agent 985 

Reliance Takes Over Seager Works 1076 

Reliance Takes Michigan Crankshaft 1166 

Reliance Takes Saeger Engine 903 

Remy to Add 15,000 sq. ft of Space 128 

Reo Athletic Assn. Formed 41 

Reo 1916 Production 24,000 125 

Reo Adds 3-4 Ton Truck 215 

Reo 10-Months' Surplus $3,661,802 942 

Reo 100% Stock Dividend 1156 

Reo Pays Extra Dividend of 1254% 535 

Reo, 17,523 Cars and Trucks 576 

Reo to Add 10 Acres Floor Space 813 

Republic Internal-Gear 5-Tonner 1117 

Republic Rubber Makes Changes 759 

Republic Tire Receives $500,000 Foreign 

Order 86 

Republic Truck Adds Three Buildings 533 

Republic Truck's Second Increase to $500,000. 629 

Republic Truck to Add Again 221 

Reserve Corps Planned 668 

Resta Sails for Europe 1036 

Rittman Process a Succeas 526 

Rittman Talks in Detroit on Gasoline Process. 11 16 
Robertson Joins Dunlap Tire Distributer.... 952 

Robinson Leaves Case 804 

Ross, 500 for England 581 

Ross Motor Sales Co. Formed 390 

Rubber Imports Grow 443 

Rubber Shortage in Berlin, 722 

Rumely Changes Name 537 

Rumely Farm Tractor 674 

Rumely Properties Sold 1123 

Rumely to Enter Tractor Field 254 

Rural Delivery, $49,000,000 for 443 

Russell Amalgamation with Canadian Over- 
land Ratified 1166 

Russell Has $2,000,000 Orders 814 

Russell-Knight, 1916 531 

Russia, Company to Further Trade Relation 

in 767 

Rutenber Founders on Strike 537 

Ryers Heads Cal. Olds Sales Force 266 

Safford McQuay-Norris V.-P 850 

S. A. Machine Co. Formed 724 

Saxon Builds 19,036 Cars 1073 

Saxon Incorporates in Del. for $3,750,000 804 

Saxon M. C. Corp. Now with $6,000,000 Cap- 
ital 984 

Saxon 24-hr. Parts Service 177 

Schmidt Pullman President 574 

Schooley K earns Truck V.-P 1114 

Schwartzkopf Leaves Gray & Davis 488 
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Schwartikopf Joins Longuemare .....1034 

Scripps-Booth Cyclecar Parts Bought by Pun- 
tan 1161 

Scripps-Booths, 500 for Paris 535 

Seripps-Booth Price Unchanged 758 

Scripps-Booth Adds to Plant.. 445 

Selden, $1,500,000 Order for 482 

Service Heada Want Standard Policy 83 

Shipment, Aug. IS, 141 Carloads 481 

Shipment, July, 12,515 Carloads 347 

Shipments a R. R. Problem 488 

Show Week Program 1268 

Signal Raises Prices 485 

Simms Additions Under Way 989 

Simplex Capital Now $5,000,000 1033 

Simplex Takes Over Crane Co 79 

Singer Builds Tire Stitcher 1262 

S. K. F. Incorporate* in Conn 534 

S. K. F. Plant Moving Pictures, Show Bear- 
ing Manufacture 256 

Smith Chalmers V.-P 758 

Smith Legal Sales Manager 222 

Snvder Resigns from Arbenx 1159 

Soennichsen Forms Parts Co 902 

South America. European Cars Lead in 391 

South America, Makers Must Abandon Credit 

Systim 170 

South, Cotton Advance Booms Sales in 749 

South West Business Booms 1073 

Sparks- Withington to Add 1031 

Sparton Hand Horn, New 91 

Sparks- Withington Buys Cleveland Radiator 

Co 1071 

Speedwell Receiver Finishes Work 994 

Spencer-Smith Makes 700 Pistons Daily 483 

Sphinx, 1916, $640 671 

Splitdorf Buys $1,000,000 Plant 630 

Splitdorf Plans 75% Addition 807 

Springfield Body May Move 859 

Springfield Body Strike Settled 947 

Springfield Body Co. Formed 985 

Springfield Metal Body Elects 676 

Standard Oil Gets Injunction 675 

Standard Oil St. Louis Prices Raised 574 

Standard in Small Truck Field 1070 

Standard Welding Co. Expands 345 

Stearns Cuts Four 210 

Stearns Has Knight V Eight 345 

Steel Horse Farm Tractors 852 

Stegeman Truck* Six and Two Fours 901 

Sterling 4 at $550 943 

S'ernberg Changes Name to Sterling 124 

Stevens-Duryea May Resume 899 

Stevens-Duryea Parts Business Intact 178 

Stewart- Warner Earnings 16% on Common.. 898 

Stewart-Warner Earnings 216 

Stewart-Warner Common Stock Sold to Syn- 
dicate . 36 

Stewart-Warner, 8-hour Day 725 

Stewart-Warner Salesmen Meet 992 

Stewart-Warner to Add 275,000 ft. 766 

Studebaker Adds 52,500 sq. ft 859 

Studebaker Convertible Top 6.23 

Studebaker Dividends 216 

Studebaker Dealers Meet 906 

Studebaker Earns $10,000,000 899 

Studebaker Has 76.000 1916 Orders 623 

Studebaker Heads $1,000,000 Tire Co 899 

Studebaker Not to Move Plant 221 

Studebaker Insures Employees 81 

Studebaker for Foreign Trade Built in 

Walkerville 349 

Studebaker Policy, New 860 

Studebaker Sales $46,851,349 In 9 Months 

Ei-ding Sept. 30 1032 

Studebaker School for Employees 581 



Studebaker to Expand 678 

Studebaker to Retire All Serial Notes— 

$2,300,000 850 

Studebaker to Spend $1,000,000 to Increase 

Production 1156 

Stutz Adds Bulldog Model 78 

Stutx Adds Roadster 215 

Sun Buys Plant in Elkhart 942 

Sun Six Details 300 

Sun Moves to Elkhart 987 

Sun's New Six 211 

Sun, 3500 Beaver Motors for.* 1029 

Swedish Embargo on Rubber 625 

Swinebart Earns 17% 676 

Tampico Oil Fields, Boom in 1161 

Tax, Congressman Protest Tax HIS 

Tax on Gasoline 1-cent per Gal 1027 

Tax on Car Makers Would Net $5,250,000. ..1157 

Taylor Puritan Machine Society 677 

Texas Co. Earnings Gain $272,234 391 

Texas Crops Increase Orders 131 

Texas Crops Promote Good Trade 576 

Texas Gasoline a Domestic Necessity 625 

Texas Gasoline Companies on Grill 768 

Thomas and Bablot Are Free 311 

Thomas, $4,000 Six 91 

Timken Addition Finished 577 

Timken Axle Officers Promoted 254 

Timken Axle Employees Get Bonus 1266 

Timken Makes Promotions and Appointments. 1157 
Timken Roller Bearing Business 120% over 

1914 898 

Tire Cos. Add $1,000,000 in Plants 678 

Tire Famine, None in France 1164 

Tire Plants in Bratil 482 

Tire Sales Large — Production Increased 856 

Tire Makers Enlarge Plants and Develop 

Product 956 

Tire Prices to Be Raised 12>4 to 20% 1265 

Tire Shortage in England, No 902 

Tires, Bullet-proof, to Make 306 

Tires on Cars for Export 213 

Tires Shipped by P. P 90 

Toledo Firms to Enlarge 807 

Toledo- Ford Tire Elects _ Directors 629 

Touraine Name Now Vim 949 

Touraine, $1,000,000 Building for 859 

Townsend Brings Out Tractor 807 

Tower Truck in Field 807 

Tractors, Corliss Steel to Build 990 

Tractor Demonstration at Bloomington. 483 

Tractor, Henry Ford & Son is New Company 

for 989 

Tractor, Standard Under $700 721 

Tractor Test, 10,000 Farmers at 308 

Tractor Tests in Aug. at Bloomington 1117 

Tractor, Three-wheeled for $945 721 

Tractor, 2487 in Kansas 721 

Tractor, Jpliet at $865 944 

Tractor, Transport 945 

Tractor Uses Gas-Kerosene Carbureter — Elec- 
tric Lighting 533 

Traffic Managers Meet Sept. 14 390 

Trailer on Market 219 

Transmission, Ball-Bearing Co. Formed 581 

Trucks for Government in Mexican Disturb- 
ances . f. 391 

Trucks too Much for R. R 630 

Trucks, Trouble with at Front 627 

Twin City Four-Whcel Drive to Make Cars. 437 

Twin City Four- Wheel Drive Truck 393 

Used Car Market Report, Largest Edition Out. 352 

Used Car Market Report Published 583 

Used Car Market Report, 7th Edition 1036 

Used Car Pocket Edition Revised 446 

U. S. L. Convention Closes 769 



U. S. L. Gets Large Contracts 390 

U. S. L. Gets Working Cash Capital of 

$500,000 948 

U. S. Rubber to Open Lycoming Plant 984 

U. S. Tire Has New Anti-Skid 1028 

U. S. Tire Passes Dividend 78 

U. S. Truck Prices Lower 901 

Utility Tractor is Four-Wheel Drive Design. 1063 

Vacuum Oil Raises Wages 100 

Van Blerck Motor to Add 857 

Van Briggle Motor Device Co. Formed 441 

Vanderlip an S. K. F. Director 942 

Van Ness Resigns from Great Western 1264 

Van Sant on a Field for Cars Under $500 91 

Van Speedometer on Dodge 1080 

Velie Adds Four-Passenger Coupe 716 

Velie Makers Plant Changes 444 

Velie Sells Through Dealers 215 

Velie Sells 600 Trucks 308 

Velie to Add 1200-Pounder 1117 

Victor Capital $400,000 81S 

Waco Car in Seattle S31 

Walker Electric $615 Lower 439 

Walker-Weiss Gets Martin Plant 947 

Walker Co. Goes to Cleveland 944 

Warner Gear Adds 483 

Warner Gives Hour Cut 533 

Warner Products Direct »679 

Warren M. T. Co. Formed 170 

Warner Trailer Enters Field 861 

Washington Motor Car Finance Co 1036 

Ware Truck Plant Under Way 1030 

Watson Haynes, S. M 439 

Waverley Electric Price Reductions 344 

Wayne Wheel & Bow Elects 353 

Weatherproof Body Co. Organised 222 

Webber Joins Haynes-Ionia Co 1071 

Weed Assembly Plant in York 533 

Weidely Motors Co. Now — Capital Increased to 

$350,000 1263 

Weier-Smith Truck Raises Capital 1121 

Weldum Succeeds G. A. Aluminum Co 630 

Wells Adds New Products 725 

Western Scarcity of Cars 302 

Western Tire Co. Now General Rubber Mfg. 

Co 85J 

Westinghouse Has Two Starting Motors.... 112 
Westinghouse Rebuilding Cleveland Plant... „ 36 

Wheel, Truck, Aurand 484 

White Capital $8,000,000 629 

White Capital to Be $16,000,000 1157 

White Motor Co. Incorporated 1267 

White Leaves Esterline 943 

White to Build Tractors 1031 

White to Increase Stock $3,000,000 344 

White with Lozier 1 1 16 

Willems off to Antipodes 254 

Willemin Resigns from Hupp 1073 

Williams Returns to Overland Plant 669 

Willys-Overland, Ltd., Formed in Canada — 

$6,000,000 capital 345 

Winton Chauffeur Contest, 25 Cover 303,919.3 

Miles Without Repairs 1123 

Winton Sticks to Sixes 78 

Wisconsin Business Tour Reaches $2,850,000 446 

Wisconsin Truck More Completed 1031 

Wollenng Studebaker Director 527 

Wood in Bodies, Use in 582 

Woods Mobilette Buys International Cycle- 

Car Co 809 

Woods Returns to England 671 

Work off for Europe 984 

Yale & Towne Wage Increase of 10% 947 

Yoke Maxwell District Supervisor 943 

Yuster Axle Now Columbia 391 

Zenith Far Ahead of 1914 306 
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Turning the banked curvet at 100 miles an hour; a group of contestants at high speed 



Resta in Peugeot Victorious 

Averages 97.58 Miles Per Hour Over 500- 
Mile Course on Chicago's Board Saucer — 
First Ten Higher than 90 Miles Per Hour 



CHICAGO SPEEDWAY, June 26— Lacking but 7% min. 
of averaging 100 m.p.h. for 500 miles, on the new 
2-mile board speedway here to-day, Dario Resta in 
the Peugeot car in which he finished second at Indian- 
apolis, carried off $23,000 in cash prizes, and set a world's 
record for this distance on any 
speedway. This average might 
have been higher had he been 
forced to extend the Peugeot, in 
fact during three of the centuries 
out of the five hundred, the aver- 
age was over 98 m.p.h., the highest 
average being on the second hun- 
dred mile where Resta put the 
mark at 99.4 m.p.h. 

Believed 97 M.P.H. Would Win 

A speed of 97.58 m.p.h. was not 
dreamed of previous to the start 
of the race. Resta himself believ- 
ing that a pace of 97 m.p.h. would 
easily win. With this object in 
view he set out not to hurry him- 
self during the first hour, when his 
average was 96.8 m.p.h. This 
proved too slow and he found him- 
self in third position and 1% min. 
behind Porporato in a Sunbeam 
who was setting the pace. This 
brought Resta to the realization of 
the fact that to win meant a higher 




speed than 97 m.p.h. and he started his second century with 
100 m.p.h. as his objective. How close he came to this is 
shown by the timer tape which gives his average for the 
second hundred at 99.4 m.p.h. at which position he was lead- 
ing with a little over a minute on the rest of the field. He 
slackened slightly on the third 
hundred placing his average at 
98.3, but finishing this century with 
a lead of over 3 min. His fourth 
century was made at 98.4 m.p.h. 
at the end of which he had a lead 
of over 3% min. He slackened off 
very considerably during the last 
hundred miles, when he had the 
race well in hand, his pace aver- 



Resta in Peugeot Winner 
of the Chicago 500-mile Board 
Speedway Competition 



RESULTS 

Driver Car M.P.H. 

Res ta Peugeot 97. 58 

Porporato. .. Sunbeam . 96.5 
Rlckenbacher. Maxwell .. . . 96. 1 

E.Cooper... .. Sturz 94.9 

Grant Sunbeam . 94.3 

Anderson Sturz 93.7 

Chevrolet Delate 92.8 

Burman Peugeot 92.2 

Allev Duesenburg91.3 

J. Cooper Sebring. . . 90.3 
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Anderaon'a Stutz leading Van Raalte a Sunbeam, showing the latter'a tendency to go high on the bank 



aging but 95 m.p.h. which was enough to let him win with a 
margin of 3 min. and 24 sec. over Porporato who was in 
second position with a Sunbeam. 

Board Surface Makes Good 

The average pace of 97.68 m.p.h. as compared with 89.84 
average by DePalma at the Indianapolis speedway, gives 
some indication of what may be expected in the future on 
board tracks. Chicago's new board surface has made good 
to-day in a manner not anticipated by the most sanguine. 
Cord tires have also made good to-day in a manner that 
exceeds the expectations of those who saw them perform so 
remarkably at Indianapolis. Up to 100 m.p.h. these tires 
gave a good account of themselves but at speeds of over 100 
m.p.h. the wear was such as to make changes necessary on 
the right rear every 15 or 20 min. 

Battle from the Start 

Resta had to battle with his rivals from the drop of the 
starter's flag until the race was half over before he was 
certain of a walk-over, and from that distance to the finish 
it was largely a procession on his part. The greatest speed 
of the race was during the first hundred miles when the 3 
Stutz cars and Porporato's Sunbeam were setting a pace 
intended to eliminate Resta's fast Peugeot. An average lap 
by lap of 105 to 108 m.p.h. was being maintained by these 
leaders, and if it had not been for tire troubles during the 
first century a phenomenally high pace 
would have been maintained. Instead 
of drawing Resta out, as they had 
hoped, the wiley Italian stuck to his 
objective, 97 m.p.h. and watched his 
competitors one by one stop for tire 
troubles. Porporato led the field at 
the end of the first century gaining 
the distinction of being the first driver 
to win the $1,000 for leadership at 
this point. Cooper in the Stutz was 
second, and Wilcox in another Stutz 
was eliminated with a broken piston. 

It was at this point that Resta's 
real race started, namely that of over- 
taking Porporato and Cooper and 
establishing a safe lead for himself, 
which he had accomplished before 120 
miles were covered. At this point he 
leading Porporato by 6 sec. At 140 
miles his lead was 25 sec. At 150 
miles he had a lead of 49 sec. At 160 



Prize Winners 




No. Driver 


Car 


Prlzea 






$23,000 


11 — Porporato. . 


. Sunbeam 


11,000 




5,000 


4— E. Cooper. . 


..Stutz 


3,500 


17— Grant 


. Sunbeam 


3,000 


3 — Anderson . . 


. Stutz 


2,000 


12— Chevrolet. . 




1,800 






1,700 


19— Alley 


. Deusenberg. . 


1,600 


28 — J. Cooper. . 


. Sebring 


1,400 


Total. . . . 




$54,000 



miles he had nearly 2 min. to his credit, and from this time 
to the finish he never lost the leadership, while the fight for 
second place was being steadily waged among Porporato in 
his Sunbeam, Rickenbacher in a Maxwell, and Earl Cooper 
with the Stutz at a speed which often went up to as much 
as 100 m.p.h. 

Porporato Forces Pace 

Porporato who finished in second position with an average 
of 96.5 m.p.h. was one of the drivers to greatly improve his 
chances after the Indianapolis race, where he failed to make 
a showing. He was but 3 min. and 24 sec. behind the leader 
at the finish, and his phenomenal performance during the 
first hundred miles constituted one of the most interesting 
phases of the race. It was his battle with the Stutzes during 
this opening century which was responsible for the high 
average of 99.2 m.p.h. irrespective of many stops for tire 
troubles as well as the disadvantage of starting with rela- 
tively cold motors, which could not be expected to show up as 
well in the opening century as in subsequent ones. Although 
leading at the first hundred, Porporato was in second place 
at 200 miles being more than 3 min. back of the leader; at 
300 miles he was back in fourth place, Rickenbacher's Max- 
well and Cooper's Stutz leading him by approximately a 
minute. He ran in fourth position to 350 miles when he got 
back in third place and was able to get in second position at 
400 miles which position he maintained to the finish of the 
race with the narrow margin of 16 
sec. From the time Porporato safely 
landed in second place at 400 miles, it 
was a neck-and-neck fight with Rick- 
enbacher who was rapidly gaining on 
him at the finish. Porporato had a 
lead of less than a minute on Ricken- 
bacher's Maxwell at 400 miles. He 
increased this to nearly 2 min. at 440 
miles and at 460 miles he had a lead 
of nearly 3 min. This was cut to less 
than a minute at 480 and to 15 sec. 
at the finish. 



Stutz Set Fast Pace 

Before the start the Stutz entry of 
3 cars was looked upon to be a de- 
termining factor in the race and wide 
regret was expressed by Stutz follow- 
ers when the first to finish was Coop- 
er's in fourth place and the next 
Anderson's in sixth position. Wilcox 
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driving the third Stutz was eliminated on the ninetieth mile. 
From the start the three Stutzes set out to maintain a ter- 
rific pace, Wilcox being the pace setter as at Indianapolis. 
Tire troubles soon set in. The race started at 10.30 and 
exactly 17 min. later Cooper stopped to change a right rear 
on his Stutz; a minute later Anderson stopped his Stutz to 
change a right rear, leaving Wilcox and Resta averaging 
104 m.p.h. to the lap. At 32 miles or exactly 19 min. after 
starting Resta stopped to change a right rear, allowing 
Wilcox to gain three-quarters of a lap, but his leadership 
was shortlived as he to had to stop to change a right rear 
after the race was running but 22 min. He took 30 sec. for 
the change but which was enough to restore the leadership 
to Resta. 

Resta's leadership was again surrendered when at 74 miles 
he stopped for another right rear, with Wilcox but a lap 
behind him, and Anderson closely following. At this point 
it looked as if three or four stood even chances for the $1,000 
prize for leadership at the end of the first hundred miles, but 
stops for tires entirely changed the aspect of affairs, and 
Porporato carried off the wished for gold. 

Rickenbacher's performance in bringing the Maxwell into 
third position with an average speed of 96.1 m.p.h. was 
unexpected. He was not a serious contender during the first 
hundred miles running in eleventh place at 60 miles. He cut 
this to ninth position at 100 miles. It 
was in the second century that he 
established himself by cutting to 
eighth place at 120, to sixth place at 
140, to fifth place at 160, to fourth 
place at 180, and to third at 220. He 
dropped back to fourth place for a 
short time only to later regain third 
which he held for the last hundred 
miles. 

Earl Cooper brought his Stutz into 
fourth position finishing with an 
average of 94.4 m.p.h. Cooper drove 
a remarkably consistent race from 
start to finish only for one period dur- 
ing the entire race did he get further 
back than fourth place, this being 
between 220 and 280 miles when he 
was running in fifth and seventh po- 
sitions. He was soon in third place, 
bat at 350 miles was in fifth which 
he held until near the finish. 

Harry Grant finished in fifth po- 



sition. To bring his six-cylinder Sunbeam home in that 
place was considered impossible both by Grant and the 
others and to bring it home as he did without making a stop 
was wonderful indeed. The car is old and has been raced 
many seasons, its speed quite high, but its stamina for a 
long grind always questioned. Grant turned the 2-mile 
track in 1 min. 15 sec. to 1 min. 16 sec. as steadily as if some 
mechanical device were in control. When Grant crossed the 
tape on his last lap his 7-gallon oil tank was empty, his gaso- 
line was exhausted for he coasted over the line, and many 
parts of his car were about to give way. The exhaust pipe 
was broken and the rear half almost dropping off and many 
other unimportant parts were in equally bad shape. But 
Grant has been having hard luck with this car for two sea- 
sons and in each race started, some minor trouble would 
develop and put him out of the running. The single set of 
tires Grant used were Silvertown cords and the front set 
showed practically no wear, while the rears had only a small 
portion of the tread ground off. Grant was the only driver 
to finish the 500 miles without making a stop, but he was not 
alone in bringing home a car without making a tire change. 
Five others share this honor with him, Alley, J. Cooper in a 
Sebring, Orr in a Maxwell, and Mulford and Babcock both 
of whom finished but not in the first ten. 

The five other cars to finish were: Anderson's Stutz, at 
93.7 m.p.h.; Chevrolet, Delage at 92.8 
m.p.h.; Burman, Peugeot at 92.2 
m.p.h.; Alley, Duesenberg at 91.3 
m.p.h., and J. Cooper, Sebring at 90.3 
m.p.h. 
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Burman Changes a Piston 

Of those finishing in the money 
there is another whom we must ac- 
knowledge as displaying gameness of 
an unusual sort, this being Burman. 
Thirty minute before the official time 
for starting Burman discovered a pis- 
ton had seized momentarily during 
his last trial lap and this meant he 
was out of the race unless Referee 
Vissering would grant him time 
practically to dismantle his motor. 
The drivers and officials expressed 
their willingness to have the start 
delayed until 10.30 to allow Burman 
to replace the burned piston and clean 
the scored cylinder. With a trio of 
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Tabulation of Times at Important Intervals in the 500-Mile Race at Chicago 
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mechanics Burman set to work and with lightning speed 
dismantled the motor, cleaned the cylinder by lapping in a 
dummy piston with coarse emery, replaced the injured pis- 
ton and was ready on the starting line at 10.30. It was re- 
markably fast work and efficient too, as it proved when Bur- 
man finished in eighth place. 

Porporato Breathed Smoke 

Those knowing the drivers intimately, realize the aston- 
ishing results. While it was not unexpected that Resta would 
win, for he had the fastest car in the race, it was unlooked 
for to see Porporato, and Rickenbacker finish as they did, 
since these contestants were expected to be displaced by the 
Stutzes. Porporato was a happy place winner, for before the 
race he expressed himself as believing his car would not 
finish. "It cannot stand the terrible grind which I expect 
will be over 96 m.p.h." But Porporato gained hope when he 
was told he was running two laps behind Resta for about 50 
miles. And atop of it all Porporato drove through the entire 
500 miles in an atmosphere of smoke. This was caused by 
discharges from the breather pipe and leaks about the ex- 
haust pipe, the smoke being forced through the driver's com- 
partment by an air draught. When asked how he possibly 
finished after breathing smoke for 6 hours he answered 
through his interpreter, "Periodically I would stick my head 
to one side and get a breath of fresh air and this would be 
enough for one-quarter of a lap." 

Other astonishing results were made. It was thought by 
everyone, that there would be an unusually large number of 
failures in the early part of the race because of the fast pace 
anticipated. Many predicted the number of cars to finish 
would be insufficient to take all the prize money. The first 
100 miles showed three cars withdrawn. These were the 
Ogren driven by Chandler which went out after 20 miles 
with a broken driving pinion housing, the Mercer special 
driven by Hanning went out with ignition trouble caused by 
too loose pistons and the Stutz driven by Wilcox withdrawing 
with a broken piston. This car mortality was very low com- 
pared with Indianapolis where five cars went out early in 



the race. Between 100 and 200 miles the remaining twenty- 
one cars all remained in the race, but between 200 and 300 
two more fell by the wayside, these being the Sunbeam driven 
by Limberg which had burned out a bearing and the Duesen- 
berg with Haupt up which went out because the clutch 
could not be operated. 

Six failures in twenty-one starters is a very good record 
and on a percentage basis equals about 29 per cent, whereas 
at Indianapolis half the field, or eleven cars, were with- 
drawn before the race was finished. 

Track Design Helped Speed 

That few cars dropped out and that the time of the first 
ten was better than DePalma's Indianapolis record was pos- 
sible only because of the design of the track. Had the cars 
and drivers been capable of withstanding a speed of 110 
m.p.h. the track would have permitted it, for its turns are 




Resta traveling at high speed around the course 
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so shaped as to make steering an act requiring little effort 
and, if properly negotiated, reduce tire wear to a minimum. 
Most of the drivers found that high riding, about 8 ft. from 
the top rail was the tire saving zone while others who traveled 
low and scraped their wheels across the wood surface made 
the greater number of tire changes. After 100 miles of 
running a black band about 10 ft wide formed from exhaust 
smoke, oil, water and other drippings from the cars en- 
circled the track and it was at a point just outside this band 
that tires seemed to ride with least wear. Grant found this 
out early in the race and while Porporato had an idea that 
high riding would do the trick, he rode too high and entered 
and left the turns with too much of a swing. Grant at- 
tributed his tire record to three things, the tires, the method 
of driving and the weight distribution of his car which he 
redesigned in this respect. 

There were many conditions present at Chicago's race 
which parallel as many at Indianapolis. In the first place the 
race to-day should have been run last Saturday but rain 
caused a postponement. One hour before the start, black 
clouds hovered overhead and it looked as if a storm was 
approaching, as also at Indianapolis. Even at the start a 
heavy mist dropped over the track so that grandstand spec- 
tators could not see the bleachers opposite, which is possible 



in fair weather. It was an hour after the start that Old Sol 
poked his head from behind a cloud and beat down with 
all his calorific value on the wood saucer. He showed out 
just in time to brighten Porporato when he crossed the tape 
a leader at 100 miles at 99.8 m.p.h. and a winner of the $1,000 
prize offered for the performance. 

Cars Went Through Mist 

The twenty-one cars starting ' plowed through the heavy 
mist with Resta leading a 100-mile pace. He had to lead 
for it was expected of him and he was being hounded by the _ 
Stutzes. But Resta drove beautifully and suffered no trouble 
like he did at Indianapolis. He made five stops, three for a 
right rear tire and two for supplies of fuel and oil. His 
last stop was made while he was leading Porporato by three 
laps and evidently Resta remembered the fate of others who 
lost a race because the car needed fuel on the last lap. Resta 
has pitmen of par excellence; men who practiced for weeks 
before, in changing tires, filling the tanks, etc. Resta stood 
calmly by each time he stopped and even on his last halt he 
waited patiently for assistance instead of getting excited. 
Resta did not have to fear Porporato for to gain three laps 
was impossible at this time and the next nearest man was 
Rickenbacher who was too far behind even to be considered 




General view of the activities at the track during the 500-mlle race at the Chicago speedway 



Digitized by 



6 THE AUTOMOBILE Juiyi.ms 

Table Giving Equipment of Cars Participating in 500-Mile Race on the Chicago Board Track 
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a more than barely possible snatcher of Resta's position. 

It seems odd that the second and third finishers also 
should have made five stops each. Porporato halted four 
times for tires and once for supplies. Three stops for tire 
changes were made within 48 min. The first at 92 miles, the 
second at 150 and the third at 158 miles. 

Rickenbacher'8 five stops were divided as Resta's, three 
for tires and two for supplies. As with Resta, Rickenbacher 
halted early in the race — once at 26 miles, but his last stop 
was made at S41 miles. 

At the start of the race Resta was worried, and he had rea- 
son to be, because every driver in the race looked to him as 
the man to "get." All sorts of plans were afoot and it 
appears that the three Stutzes attempted to arrange them- 
selves in a row directly behind Resta so that at a certain 
moment the picked one would shoot out in the lead. Wilcox 
did the trick and jockeyed with Resta for about four laps 
and then had to stop for a tire change. However, Resta 
stopped a few laps later for a tire, and this allowed Wilcox 
to come around and take the lead, with Resta just starting 
out from the pits. Meanwhile Cooper and Anderson were 
fighting hard to get Resta's lead and Porporato was unde- 
cided as to what to do. At 60 miles Resta was leading by 
only a small margin and a few knew where Porporato was 
running. Between 50 and 100 miles Resta held the lead prac- 
tically all the time, but Porporato unknowingly shot ahead at 
100, taking the 9)1,000 prize and the record for the distance. 

From 100 miles onward Resta had his own way. He 
had from two to ten laps on the majority of the field and 
only two Stutzes and Porporato to contend with as the 
others did not care to break up in an effort to get 
further in front. These in the ruck relied upon the failure of 
the leaders to set them ahead. It was Resta, Porporato, 
Rickenbacher and Cooper who were doing the fast work in 
front. Porporato did not know what position he held because 
the scoring was not up to standard, but he was so enthusi- 



astic because the car was still on the course that he was con- 
tent to keep going and merely finish. At 200 miles Resta was 
traveling slightly under 98 miles per hour, taking the turns 
rather high and coming around so often that spectators 
started to lose track of the number of laps he was ahead of 
the others. Strange as it may seem, it looked as if Porporato 
was traveling faster than Resta, probably because the former 
was driving close to the wall on the straightaway and offered 
better comparison with a fixed object. However, Porporato 
was running in third place about 3 min. behind Resta and fol- 
lowing him was Cooper, only one lap behind, and Ricken- 
bacher, almost on even terms with Porporato. 

Four Drivers Furnish Thrills 

These four drivers were furnishing the spectators with a 
demonstration of the speed capabilities of the track and at 300 
miles the order was changed with Rickenbacher in second 
place 6 min., or nearly 4 laps, behind Resta. Cooper was 
third and Porporato was fourth. It was after the S00 mile 
mark that Porporato began to wake up and at 400 he was in 
second place. These four men ran the last 100 miles in prac- 
tically the same order they showed at 400, but each worked 
hard to gain a little, all succeeding, as the times show. 

When the first ten men had finished there still were five cars 
on the track and each one wanted to finish. 

In point of attendance the speedway officials were satisfied 
and an official count showed 80,000 people had paid for watch- 
ing the first 500-mile race in Chicago. Many of the spectators 
did not arrive until a few minutes before the start owing: to 
the fact that the Illinois Central Railroad was blocked for 
more than three miles because of a wreck. This was the only 
steam road running special trains to the speedway and its 
service was paralized completely for more than two hours. 
The roads leading to the track were frightfully crowded -with 
pedestrians and automobiles, not a few cars being forced into 
the ditch and pulled out by teams. 
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Race Motors Behave Marvelously 

Anticipated Failures Due to High Speeds Do Not 
Occur — Cars Well Prepared After Indianapolis Race 

By A. Ludlow Clayden 



CHICAGO SPEEDWAY, June 26— Everyone, whether 
layman or expert, was agreed that the extremely high 
speed capability of the Chicago speedway would pro- 
voke motor trouble, and prophets were not wanting to pre- 
dict that the speed made at Indianapolis would not be beaten ; 
simply because the cars would not stand up under treatment 
any more severe. Well, the events of today prove that the 
prophets were wrong as they have often been before in racing 
predictions. 

Of the cars which finished well up in the list the first eight 
had nothing done to their motors throughout the race. Bur- 
man, the ninth man, changed a couple of spark plugs on two 
occasions and the tenth man never touched the motor at all. 
Thus out of ten cars all running 500 miles at a speed in 
excess of 90 miles an hour, a total distance of 6,000 car-miles, 
all that was done to the ten engines was the changing of four 
spark plugs. 

Let us look at the total of reliability which this rep- 
resents. 

Forty, ultra-light pistons stood up. 
One hundred and forty valves and valve springs 
stood up. 

Ten magnetos supplied at least 18,000,000 sparks. 

Not more than sixty spark plugs took this discharge 
and stood up (probably those which Burman changed 
were missing because of oil). 

Eleven carbureters gave a steady supply of proper 
gas. 

Oil in proper quantities reached the 1,000 moving 
parts of the ten motors. 

And, this is the main point of the whole demon- 
stration : 

Only two modern design cars suffered broken parts, 
despite such a thrashing as a bunch of racing ma- 
chines has never before received. 

Lessons of Indianapolis 

Now, it is not very long since the Indianapolis 600-mile 
race showed a very different state of affairs, so there can 



be no question that the lessons learned in the Hoosier classic 
have been taken to heart, and that the time interval has been 
sufficient to enable the owners of the competing vehicles to 
make good use of their experiences. 

At Indianapolis two things stood out prominently as 
troubles, spark plugs and materials. Both these in turn re- 
flect to lubrication for the spark plugs which failed to spark 
mostly did so because of too much oil, while the materials 
which, in the forms of pistons or connecting rods, could not 
stand the stress mostly failed because absence of oil at the 
right place produced too much friction and so too much heat. 

This was not always so for some of the mechanical break- 
downs at Indianapolis were caused by too weak a design, 
such as the use of too fine a fillet between the head and the 
wall of an aluminum-alloy piston. Such things as this have 
been changed, the oil pressures have been adjusted, the pis- 
ton clearances have been modified so as to give the best com- 
promise of freedom and oil tightness, in one or two cases 
compressions have been altered and valve spring strengths 
have been increased a little on some of the cars, but nothing 
radical has been done. 

Racers Are Improved 

One might sum up the whole situation by saying that In- 
dianapolis showed us a bunch of fine cars either altogether 
new or partly new. Cars prepared with the utmost care but 
not tried out under the only really severe test, that of a long 
race. 

At Chicago we have now seen the same cars freed from 
their minor faults, with the bugs removed. They are to the 
cars of 4 weeks ago as the stock product of a good manufac- 
turer is to his last experimental model and this record-break- 
ing race in Chicago is the finest testimony that the world of 
motoring has ever had to the importance of little things. One 
thing and one thing only made the motors' task a little easier 
and this was a general use of slightly higher gear ratios, but 
this was offset or even more than nullified by the greater 
speed and the much higher air temperature. 

{Continued on page 46) 
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Table Giving Equipment of Cars Participating: in 500-Mile Race on the Chicago Board Track 
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Spark 
Ptof 



Car- 
karemr 



Ma ( 



Tina 



SIZE 



Rear Frant 



Wb«l. 



Mm— 
malar 



WhW- 



Waigbl 



Paugcat 

Sfati . . 
Stata. . 
Stall.... 
MaiwaU 
Maiwall 
•I. 



1 
Z 
3 
4 
5 
7 
• 
1* 



Wilcax 
Anderian . 



Carlaon 

Rickankackar . 



I 

VanRaalte 



Dalaf a 

Duaaanbarg . 
Sankeam. . . 



Marcar. 



Sabring. 



11 Parporata 

1! 
IS 
17 
II 
20 
21 
22 
21 



ODennall 
Grant 

AUtrj 

Harming . 
Haapt ... 



Ogran. . . 
MaiwaU 
Mattara 
Sankaam 



24 
27 
30 
31 



Or 



Umkarg 



McCartr 

Stall 

Raanay 

Dnttan 

Franaan 

Sckradar 

CakU 

Capala 

Ramca 

PbaUini 

P. Handaraan 

M 

1. 

Dart* 

Jaknaaa. . 
Palark . . 
Paia 

Uphardl. . 
Stafatn... 
Staraaa. . . 
Largakamp 



3.62 

3J12 

SJ12 

3412 

3.75 

3.75 

3.(5 

3.70 

3.70 

3.662 

3J8 

346 

3J8 

4.75 

3J8 

3.07 

3.18 

3J8 

3.75 

3.(87 

3.28 



8.(7 
(JO 
(JO 
(50 
8.75 
8.75 
7.10 
8 JO 

6 JO 

7J» 
8.00 



8.75 
8.00 
(.141 
(J( 

8 JO 

6.75 
7.00 



27(.0 
ZN.8 
2KJ 
SU 

au 
z»u 

2*8.0 
274.0 

274.0 

2*8.88 

2M.0 

274J 

ZNJ 

2*84 

2*9.0 

186.8 

2*1.8 

2**J 
2*84 
2*»J 

274J 



K.LG. 



Baack 
Baack 

K.LG. 

K.LG. 

Baack 
Baack 

K.LG. 
Raiak 
Baack 
Baack 

K.LG. 



Zanitk 
Slramkarg 
Strankarg 
Slramkarg 
Maatar 
Zanitk 
Maatar 
Zanitk 

Zanitk 



Sckaklar 



Maatar 
RarSald 
Sckaklar 



* Ra]ak 
Rajak 
Ra]ak 
Rajak 

K.LG 



Maatar 

Rirneid 
Maatar 
Zanitk 
Maatar 



SiWartawn 
SiWartawn 
SiWartawn 
StlTarlawn 
SiWartawn 
SiWartawn 
SUrarta 



Baack 
Baack 



Baack 



Baack 



Baack 



SW. (R) 
Palmer (F) 

SUt. (R) 
Palmar (F) 

SiWartawn 

SlWarta 

SiUartawn 

SilTartawn 

SilTartawn 

Sirrartawn 

SiWartawn 

SilTartawn 

SilTartawn 
SilTartawn 
SiWartawn 
SilTartawn 



35x5 
33<S 
33iS 
33>S 
35x5 
35x5 
34x4) 
880x120 

880x120 

33x4, 

33x5 

35x5 

33x4, 

33x4) 

33x5 

34x4, 

33x5 

33x4, 
35x5 
33x4, 
35x5 



34x4, 
33x4, 
33x4, 
33x4, 
34x4, 
34x4) 
33x4) 
820x120 

820x120 

33x4) 
33x4) 
34x4) 
33x4) 
33x4) 
33x4) 
33x4) 
32x4) 

32x4 
34x4) 
32x4 
34x4) 



R.W. 



Bajrco 
Barca 



Barca 
Barca 
Barca 



R.W. 
R.W. 

R.W. 

R.W. 
R.W. 
R.W. 
R.W. 
E.W. 
E.W. 
R.W. 
R.W. 



Barca 

Barca 

Barca 
Barca 
Barca 
Barca 
Barca 



R.W. 
R.W. 



Barca 
Barca 

Barca 
Barca 
Barca 
Barca 



108 

1*2 
102 
102 
105 
105 
105 
112 

112 

110 
IN 
11* 
100 
110 
1*8 
104 
102 

1*8 
1*5 
102 
II* 



24*8 
2484 
2348 
2385 
22*2 
2287 
235* 
2244 

2318 

235* 
217* 
24** 
212* 
24** 
21M 
21M 
24** 

24»* 



24*7 



a more than barely possible snatcher of Resta's position. 

It seems odd that the second and third finishers also 
should have made five stops each. Porporato halted four 
times for tires and once for supplies. Three stops for tire 
changes were made within 48 min. The first at 92 miles, the 
second at 150 and the third at 168 miles. 

Rickenbacher's five stops were divided as Resta's, three 
for tires and two for supplies. As with Resta, Rickenbacher 
halted early in the race— once at 26 miles, but his last stop 
was made at 341 miles. 

At the start of the race Resta was worried, and he had rea- 
son to be, because every driver in the race looked to him as 
the man to "get." All sorts of plans were afoot and it 
appears that the three Stutzes attempted to arrange them- 
selves in a row directly behind Resta so that at a certain 
moment the picked one would shoot out in the lead. Wilcox 
did the trick and jockeyed with Resta for about four laps 
and then had to stop for a tire change. However, Resta 
stopped a few laps later for a tire, and this allowed Wilco- 
to come around and take the lead, with Resta just stir- 
out from the pits. Meanwhile Cooper and Anders 
fighting hard to get Resta's lead and Porporato v 
cided as to what to do. At 50 miles Resta was ' 
only a small margin and a few knew wb 
running. Between 50 and 100 miles Res 
tically all the time, but Porporato unknovfl 
100, taking the $1,000 prize and the recortf 

From 100 miles onward Resta had 
had from two to ten laps on the major! 
only two Stutzes and Porporato to eta 
others did not care to break up inj 
further in front. These in the ruck relieta 
the leaders to set them ahead. It wal 
Rickenbacher and Cooper who were doia 
front. Porporato did not know what poflfl 
the scoring was not up to standard, butJ 



astic because the car was still on the course that he was con- 
tent to keep going and merely finish. At 200 miles Resta « 
traveling slightly under 98 miles per hour, taking the 
rather high and coming around so often that 
started to lose track of the number of laps he 
the others. Strange as it may seem, it looked 
was traveling faster than Resta, probabh 
was driving close to the wall on the -< 
better comparison with a fixed o! 
was running in third place abo- 
lowing him was Cooper. <v 
bacher, almost on even • 

Four Drivers Fu 

These fo 
demon 

mile 
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Race Motors Behave Marvetoust 

Anticipated Failures Due to High Speeds Do 
Occur— Cars Well Prepared After Indianapolis 1 



By A. 



/CHICAGO SPEEDWAY, June 26— Everyone, whether 
iayman or expert, was agreed that the extremely high 
speed capability of the Chicago speedway would pro- 
voke motor trouble, and prophets were not wanting to pre- 
dict that the rpecd made at Indianapolis would not be ! 




Well, the events of today 

as they have often been before in 



Of the cars which finished well up in the list the first eight 
had nothing done to their motors throughout the race. Bur- 
man, the ninth man, changed a couple of spark plugs on two 

Thus oat of ten cars all running 500 miles at a speed in 
excess of 90 miles an hour, a total distance of 5,000 car-mikes, 
all that was done to the ten engines was the changing of four 
spark plugs- 
Let us look at the total of reliability which this rep- 
resents. 

Forty ultra-light pistons stood up 

One hundred and forty valves and valve springs 



Ten magnetos supplied at least 18.000,000 sparks. 

Not more than sixty spark plugs took this discharge 
and stood up (probably those which Burman changed 
were missing because of oO). " er 



Eleven carbureters 



supply of prope- 



Oil in proper 
parts of the ten motors. 

And, this is the main 
strati on : 

Only two modern 
tie spite such a tki 
chines has never 

of Indianapolis 



the 1,000 r 



m detiff* i 
aroakav , 

I* fore ■ 



point of the 

■w^T-- 




hi bo question that the 
hare been taken to bean, 
smwkient to enable the 
make good use of ther 

At Indianapolis ra* 
troubles, spark plug* ai 
fleet to lubrication 
mostly did so 
which, in the form: 
stand the strt*.- aw 
right place procurt 

This was 
downs at 
such as the 
wall of ai 
been chat 
ton dean 
prorr..- 
cot : - - 
have 



N'ow, It is not rer 
race showed 



ic-ove — Be.gian armored car which has rece.vei: 
to leaving for the front 

Below — R-ar view of Belgian armored car. N 
qu'Ck-firer above it: alsc tool chert at rear with 
'as-.ei-ea at the s'Oe 
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ote cannon ano 
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capable of being placed at any angle so as to give a more or 
less dear view of the road. When closed down entirely, the 
driver has a view ahead through an eye hole only. There is 
a small shuttered opening on the two sides of the ear, level 
with the beads of the driver and his assistant, and on the 
outside of these a mirror enabling a view to be obtained of 
what is happening immediately to the rear. Although there 
is but one steering wheel and one set of controls, there are 
two sets of clutch and brake pedals, the auxiliary set being 
in front of the reserve driver. As the switch is also centrally 
located, it is possible for the relief man to stop the car if the 
man at the wheel should be shot. 

Protection of the motor comprises a fixed steel plate in 
front of and around the sides of the radiator, and steel plates 
received in grooves, on each side of the hood. The top of 
the hood is not protected. The steel guard in front of the 
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A corps of Belgian armored car* going Into action In an attack on a village In northern France 

Belgian Armored Cars Most Efficient 

Organized into Corps of Two Sections Each — Observation, Ammunition and 
Supply Cars, Cyclists and Motorcyclists in Each Unit 



By W. F. Bradley 

Special Representative of The Automobile, with the Allied 
Armies in France 



IT is a somewhat curious fact that when the European war 
broke out the application of the automobile to warfare 
was decidedly inferior to the industrial and commercial 
organization of the self-propelled vehicle. Because staff offi- 
cers made use of cars in place of horses, and because the aero- 
plane industry had been absorbed by the military authorities, 
it was popularly supposed that everything worth knowing 
about military motoring was possessed by the army author- 
ities. As a matter of fact, military officers in all countries 
are the most conservative of beings. During the 8 months the 
war has been in progress more prejudices have been scattered 
to the winds, more practical knowledge has been gained and 
more progress has been made in the application of the auto- 
mobile to military operations than in the 8 years preceding 
August 1, 1914. 

Before the War 

Germany, with her wonderfully efficient war machine, had 
not foreseen the full scope of the automobile in a great war. 
France had enough imagination to see that gasoline must re- 
place oats in the task of carrying food and ammunition to the 
men in the front line. England possessed the finest fleet of 
commercial vehicles the world has ever seen and a war office 
which did not actually own more than a score of trucks when 
it was decided to send an army across the Channel. Belgium 
was snug and smug in her neutrality and had not even taken 
the trouble to consider in what way her motor industry could 
be of use to her army. 

It is thus all the more to the credit of the plucky little 
nation that she should at the present time have the most care- 
fully developed and the most efficient fighting automobile 
corps to be found in Europe. Even to the non-military mind 
it is obvious that the best use of the armored automobile is 
not as an individual machine attached to an infantry bat- 
talion or a cavalry regiment. To carry out really important 



l work the armored automobiles must form a homogeneous and 
1 self-contained corps capable of operations on a really impor- 
tant scale. Such a corps, as it exists at the present time in the 
Belgian army, comprises ten cars fitted with cannon and ma- 
chine gun and protected by armor plating, three officers' 
, armor plated observation cars, one automobile workshop, two 
ammunition cars, three supply cars with gasoline, tires, oil 




One of the Belgian armored cars as It appears on the road 
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and mechanical spares, and one automobile ambulance. In 
addition the corps has attached to it 100 cyclists and twelve 
motorcyclists. 

A corps of this nature is divided into two sections, each 
comprising five armored cars, one officers' observation car, 
one ammunition car, two supply cars, fifty cyclists and six 
motorcyclists. The third observation car is used by the corps 
commander whether the two sections ■ are working together 
or separately, while the repair car and the ambulance are 
common to the two sections. There is also an ordinary 
touring car used for despatch carrying and general work. 
The twenty-one cars forming the armored corps carry about 
100 men, thus with the cyclists and motorcyclists making a 
.total of more than 200 officers and men. 

Each Man a Specialist 

The staffs are picked with special care, every man being 
a specialist in his particular task. Every driver has had 
long experience on the road; the gunners are the best the 
army can provide ; the men on the repair car can be relied on 
to make good anything short of a complete smash; there is 
an expert electrician for the electric lighting equipments; 
every motorcyclist can do running repairs and the cyclists 
comprise many professional road racers. 

The corps has been organized and the cars designed and 
produced by Belgian automobilists of long experience, in 
collaboration with army officers. In this work the automobile 
engineer played a much more important role than the mili- 
tary expert, although it is obvious that the best results could 
only be obtained by a reasonable co-operation between an 
army man convinced of the utility of the automobile and an 
expert automobile engineer knowing what features to em- 
phasize and what mistakes to avoid in order to get the most 
efficient service. To give complete credit, it should be men- 
tioned that the artillery officer had to find a place on the 
expert committee, his task being to design the mounting of 
the guns and the armor plating on the cars. 

Two makes of cars are used, the majority being 20 horse- 
power Mors, with Knight motor, and the others 18 horse- 
power Peugeots with four-cylinder, poppet-valve motors. The 
Peugeot cylinder dimensions are 3.7 by 6.3 inches, and the 
Mors bore and stroke are 3.9 by 5.5 inches. The two makes 
of cars are practically equal in speed and weight carrying 
capacity. They are all fitted with wire wheels carrying tires 
of 880 by 120 millimeters, the armored cars having twin 
wheels at the rear, and all the others have singles back and 
front. By this arrangement only one size wheel and one size 
tire is made use of in the entire corps, thus simplifying the 
carrying of supplies. 

Every Detail Complete 

No detail in the design and fitting up of the cars has been 
overlooked. The Mors armored cars have a single compart- 
ment built of 5 millimeter steel plate capable of resisting a 
rifle ballet fired at comparatively short range. A partial roof 
is fitted over the head of the driver, but is capable of being 
hinged forward so as to give easier movement within the 
body. There is no door, the men climbing in over the sides. 
The gun is mounted on a steel platform at the rear, its base 
swinging; round on the platform, so that it is possible to fire 
ahead, astern, to left, or to right. One of the distinctive 
features of these cars is the use of the ordinary machine gun 
taking the rifle cartridge, and also of a cannon of practically 
40 millimeter bore. The quick firer is mounted immediately 
above the cannon, in such a way that the gunner can use 
either one or the other at will, but in addition the rapid 
firing gun can be unshipped, fastened in supports on the side 
of the car and used in one direction while the bigger gun is 
firing in another direction. 

The driver is placed as low as possible, with a sloping 
roof ever his head, the hinged screen within this roof being 




Above — Belgian armored car which has received Its colors prior 
to leaving for the front 

Below — Rear view of Belgian armored car. Note cannon and 
quick-firer above It; also tool chest at rear with axe and spade 
fastened at the side 



capable of being placed at any angle so as to give a more or 
less clear view of the road. When closed down entirely, the 
driver has a view ahead through an eye hole only. There is 
a small shuttered opening on the two sides of the car, level 
with the heads of the driver and his assistant, and on the 
outside of these a mirror enabling a view to be obtained of 
what is happening immediately to the rear. Although there 
is but one steering wheel and one set of controls, there are 
two sets of clutch and brake pedals, the auxiliary set being 
in front of the reserve driver. As the switch is also centrally 
located, it is possible for the relief man to stop the car if the 
man at the wheel should be shot. 

Protection of the motor comprises a fixed steel plate in 
front of and around the sides of the radiator, and steel plates 
received in grooves, on each side of the hood. The top of 
the hood is not protected. The steel guard in front of the 
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radiator has six rectangular openings cut in it, with a steel 
plate carried in front of the opening, there being a gap of 
about an inch and a half between this plate and the main 
surface. In addition there is a wind scoop at the top and 
bottom of the radiator guard. Two ventilator cowls are fitted 
on the top of the hood to help carry away the hot air from 
the motor. It has been found that this design gives adequate 
cooling, while protecting the motor without interfering with 
accessibility Naturally a pump and ventilator fan are car- 
ried. In order to attend to magneto, carbureter or valves it 
is only necessary to lift out the sliding side plates and raise 
the hood jn the usual way. Gasoline and oil are carried in 
the cowl, MUld thus fully protected against shot. The body 
stops shore just a little ahead of the rear axle, leaving a space 
at the rear for a locker divided into six compartments for 
tools and spares. Other spares are strapped to the top of 
this locker, while on the sides are an axe, spade, saw and 
hammer, and on one side of the frame member, partly hid- 
den under the body overhang, there is a pick and big shovel. 
On the right-hand side of the body there is a spare wheel 
carrier. 

Lighting System Complete 

Lighting equipment comprises a dynamo under the floor- 
boards, supplying current to lamps within the car, to the 
headlights, and to the side lamps. The headlights are, how- 
ever, also fitted up for acetylene, the generator being 
mounted on the left hand side of the body, just to the rear 
of the hood. The side lamps have gasoline burners in ad- 
dition to the electric bulbs. It is practically impossible for 
the cars to be held up for lack of light. If the electric head- 
lights fail the bulbs are taken out and the acetylene generator 
put into action. If there is no electric current, the gasoline 
side lamps can be used. It is because gasoline is always 
carried on the car that it has been preferred to kerosene or 
oil. Each car carries four men — two gunners, a driver and 
a reserve driver. 

The Observation Car 

One of the most interesting units of the section is the 
observation car. This is an armor-plated car with the body 
divided into three compartments. In the first compartment 
are the driver and his assistant, their protection against fire 
being practically the same as that of the men in the fighting 
cars. Back of the driver's cab is a small armor-plated com- 
partment just big enough for two men. It has a conning 
tower in the roof, the sides of the tower being hinged in five 
or six sections so that one section only can be used if neces- 
sary. It is from this car that the commanding officer and 
his lieutenant command the operations. He makes use of a 



periscope in the conning tower, and has at hand maps, com- 
pass and other instruments. His compartment is fitted up 
with a seat for two, a folding table, and a series of lockers 
under the seat. The rear portion of the car is made to carry 
four men, but is more often used for transporting officers' 
kit. The entrance is at the rear; this portion of the body is 
not armor plated. 

A Motor Workshop 

Although the motor workshop is not as complete as the 
traveling shops attached to the big motor convoys, it is a 
really excellent example of a repair department capable of 
keeping pace on the road with comparatively fast machines. 
Unlike the convoy workshops, the possibility of overhauling 
a gearbox or a rear axle has not to be considered. The auto- 
mobile has a van type body, fully opening at the rear. The 
equipment comprises a pedal-operated drilling machine, a 
forge, a heavy vise, anvil, complete sets of taps and dies and 
a very complete selection of hand tools. On one side of the 
car is a stout workbench, folding up against the body when 
not in use, and the tool chests are stout wood lockers fitting 
all around the car when the vehicle is in motion, but capable 
of being taken out and placed on the ground so that the top 
forms a convenient workbench. 

There are no special features about the ammunition vans. 
The supply cars are distinctive, for the van type bodies are 
divided internally into sections to receive the 6-gallon circular 
(Continued on page 21) 




Above— One of a corps of Belgian 
armored cars reconnolterlng on a road 
In the north of France. Note under- 
slung rear springs and dual tires 

Below — Officers' observation with 
periscope tower attached to a Belgian 
armored car corps. Note that only 
the forward portion is armor plated 
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Lozier's Car a Twelve 



DETROIT, MICH., June 26 — Harry A. Lozier's new car 
is to be a twelve-cylinder machine, selling at $1,750 
either as a two-passenger roadster or seven-passenger 
touring car. The name selected temporarily is H. A. L., and 
this may or may not be adopted permanently. Details as 
to the personnel of the company, which has been organized 
by Mr. Lozier to market the new twelve in Cleveland, are still 
withheld. 

Since his retirement as the head of the former Lozier Mo- 
tor Co. in 1912, Mr. Lozier has been carefully studying con- 
ditions in the industry, and has reflected some of his ideas 
of latest construction and present development in the H. A. L. 

The motor is 3 by 4% in., giving it a rating of about 
43.2 hp. S. A. E., and piston displacement of 381.6 cu. in. 

The motor is a Cleveland product and of a design that 
has previously been brought out in types of a less number of 
cylinders. The cylinders are arranged in V fashion, at 60 
deg., with all six of each side cast in a block. The valves 
are overhead and seated in the removable head which comes 
off as a unit for each block. The valve rods run up to the 
rockers in the V, which, due to the overhead-valve construc- 
tion, permitting of the exhaust manifolds running on the 
outer side of the cylinder blocks, is free of all apparatus with 
the exception of the carbureter, intake manifolds, water con- 
nections and ignition distributer. This makes a very acces- 
sible design, particularly as there is a special means at the 
top of the cylinders for the adjustment of the valve tappets. 
The valve parts are inc'.osed completely. 

Cylinders Are Offset 

In the connection of the rods to the crankshaft, the cyl- 
inders are offset enough so that each two rods are placed side 
by side on the bearing, a form of construction used in sev- 
eral V motors. The crankshaft has three main bearings, and 
the single camshaft in the center has a separate cam for each 
valve, making twenty-four in all. The camshaft is driven 
by silent chain from the crankshaft. Pistons are very light 
and made of a special aluminum alloy. 

In the lubrication system the oil is forced through the 
drilled crankshaft and is delivered to the bearings in propor- 
tion to the power developed. 

Setting the cylinder blocks at 60 degrees leaves room on 
the sides for the location of the starting and lighting units. 
A satisfactory turning radius is therefore made possible. The 
position of the exhaust manifolds on the outer side of the cyl- 
inder blocks does not interfere with the accessibility of the 
electric units. 

Details of the chassis are meager at this time, although it 
is definitely stated that a dry-disk clutch is used, and that 
the wheelbase is 130 in. Left drive with a hard rubber, 
corrugated steering wheel; center control of a three-speed 
gearset; and the use of 34 by 4 tires are features that are 
also known. In the spring suspension, the cantilever con- 




Former Manufacturer 
Breaks Retirement with 
Announcement of H.A.L. 
Car — Cylinders in Blocks 
of Six at 60 Degrees 



Harry Lozler'a new car to be known aa H. A. L. 



struction is employed at the rear, with the front springs of 
usual half-elliptic type. The gasoline tank is hung at the 
rear. 

In the general outward make-up of the car, the services of 
a well-known eastern body maker have been had, and the 
body design is what might be termed a semi-torpede, with 
hood and cowl following the same nearly flat slope. The 
seats are low, with body sides comparatively high. Uphol- 
stery does not come over the sides, which are rounded in 
latest fashion. The new curve that is much in vogue at the 
back of the front seat is well worked out. 

Unique Body on Mercer Chassis 

Baltimore, Md., June 28. — R. W. Gill of Baltimore is the 
owner of what is perhaps the most unique closed car ever 
seen in the Maryland metropolis. It is a specially built 
Sedan on a 22-70 Mercer Sporting chassis, and embodies 
many ideas which are decidedly original. 

A fair idea of the height of the car can be obtained when it 
is realized that a man of average height can stand on the 
ground and look over the top of the car. The seats are ex- 
ceptionally low, the six-inch cushions resting directly on' the 
floorboards. The front seats are of the individual type, one 
of them folding up to allow the driver easy access to the front 
compartment. The interior is decorated in gray whipcord. 

The cowl and roof are fitted with ventilators in the form 
of small skylight windows. They can be raised or lowered 
conveniently. On the forward part of the hood Mr. Gill has 
fitted a small opera light. 

The running boards have been omitted, a wide step, 
suspended from the frame, being used instead. The absence 
of running boards gives the car a very foreign air, and the 
various points of individuality, particularly the lowness of 
the body, are worked out in a way to be especially pleasing. 




Unique low sedan body mounted on Mercer chaaala 
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Marmon Features Continued for 1916 




Marmon chassis with Independent gearset showing method of supporting both motor and gearbox on three points 

A Study of the Engineering Principles in the Big Six 



AS already announced in our news columns, the 1916 
Marmon six differs but little from the 1915 model, but 
an examination of the design of the chassis is in- 
structive because there are several Marmon features which 
have proved good and yet are highly unusual. The chassis 
as a whole is one of the most original in thought that America 
is producing to-day. 

It is accepted that the running of a six depends upon the 
rigidity of the crankshaft support to a very great extent and 
the fact that the Marmon is noticeably free from vibration is 
traceable to the form of crankcase employed. First, there 
are seven main bearings on the crankshaft so that each throw 
has individual support, but this is hardly so important a 
feature as the way in which these bearings are fitted to the 
crankcase. In order to provide the maximum of rigidity 
to the aluminum casting it is made in barrel form. Thus 
the crankcase is almost the equivalent of a tube, in 
itself a very strong form to resist bending 
or distortion. Each of the seven crank- 
shaft bearings is contained in the center 
of a circular, split-aluminum casting of 
diameter slightly in excess of that of the 
crank circle and these seven castings are 
first fitted to the crankshaft. This makes 
for a most excellent bearing finish, for the 
crankshaft can be held in any convenient 
manner while each bearing in its alumi- 
num carrier is scraped and tested for 
proper contact. Also the degree of tight- 
ness of adjustment of each bearing sepa- 
rately can be tried, which is practically 
impossible with any other method of 
crankshaft mounting. 

Tubular Crankcase 

When all the bearings are in place and 
fitted properly the whole shaft as a com- 
plete unit is put into the crankcase, where- 
upon the aluminum bearing carriers are 
bolted in place and add enormously to 
the stiffness of the whole motor. The 




Marmon oil pump with throttle 
which adjusts pressure of oil In ac- 
cordance with carbureter opening 



crankcase has then become a tube with a series of 
stiff partitions, a tube reinforced at seven places. It is 
claimed that the construction is lighter than any other 
which gives equal rigidity and this is easy to believe since 
the metal is so well disposed that very little of it can be 
dead weight; almost every particle of aluminum is doing 
its share of the work. 

In the oiling system there is a novelty which has long been 
considered by many engineers as being a feature which will 
ultimately find a place on every chassis. This is an oil 
throttle which is opened or closed in conjunction with the 
carbureter throttle so that the pressure of the lubricant 
varies with the internal pressures in the motor which means 
that the more heavily a bearing is loaded the more oil is fed 
to it. Actually the pressure ranges from 12 to 60 pounds 
per square inch and the way in which this is accomplished is 
extremely simple. In the drawing on this page is shown 
the oil pump in section and plan. 
The little plunger A can be depressed 
by the small lever, and the latter is 
joined to the carbureter throttle by a 
straight link rod. As the plunger is 
depressed the upper piston portion closes 
the orifice B so restricting the oil supply. 
The spring under the lower part of the 
plunger is used 'to return it to the open 
position and the dumbell shape of piston, 
of course, equalizes the pressure so that 
the oil neither tends to open the throttle 
nor to close it. 

Oil to Main Bearings 

The oil is forced to each main bearing 
and so gains entry to the hollow crank- 
shaft whence it is conducted to the con- 
necting rod bearings, the piston pins and 
the cylinders. In addition the camshaft, 
with its eight bearings, is separately in- 
closed in an aluminum tunnel which is 
kept filled with oil under pump pressure, 
and a tiny hole is drilled through each 
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Sections Through Units of the Marmon 1916 Product 
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A view cf the 
M a r m o n motor 
showing accessible 
electric unite, Indi- 
vidual gearaet of 
Marmon elx 




tappet rod. This allows the oil to escape over the head 
of the tappet immediately beneath the end of the valve 
stem so lubricating every part of the valve gear, and, 
it is claimed, the presence of oil at this point quiets the 
valve action. This is no new feature for the Marmon having 
been used by the makers for many years, but it is not always 
that things of this kind are remembered as they should be. 
It necessitates a tight valve inclosing plate, of course, but 
there is a large return passage for the oil which lies around 
the tappets after doing its work, so the cover plates can be 
removed without any lubricant loss. 

Gear-and-Chain Drives 

Another somewhat unusual feature is the use of both gear 
and chain front end drives, the camshaft being driven by a 
spur gear and the pump or magneto shaft by means of a pair 
of short chains which run over an intermediate idler for 
adjusting purposes. This layout is shown in the end view 
drawing of the motor and it should be observed that it calls 
for only a small inclosure. Everything is very compact and 
there is no waste space. 

Independent Gearbox 

Last year the Marmon company introduced a new clutch 
with the peculiarity that the cushion springs were located 
in the flywheel instead of beneath the asbestos cone facing. 
This feature is continued but it might be well to point out the 
fundamental advantage. Woven asbestos and wire fabric is 
heavier than leather and also stiffer, so, to prevent cen- 
trifugal force causing it to lift from the cone it is well to 
secure it as tightly as may be with many rivets. If the clutch 
cone and facing are thus made as much like one piece as they 






Marmon clutch with cushion springs aet In flywheel Instead of 
beneath fabric facing of cone 



Gearset and housing 
with control members 
used on the Marmon Six 
for 1916 



can be the facing cannot fly out and drag on the flywheel 
when the clutch is withdrawn. Again, it is easy to fit to the 
flywheel large area contact springs which give an easier 
engagement that might be obtained readily from smaller 
ones beneath the facing material. Of course, the drawback is 
that it costs a good deal more to machine the flywheel with 
the necessary recesses for the springs than it would to fit 
them to the cone. 

Apart from manufacturing considerations there is much 
to be said for the use of an independent gearbox and there 
are many who adhere to the belief that it is quieter than any 
gearset that is in unit with the motor. In the Marmon in- 
stance the use of a unit powerplant would be rendered a little 
difficult on account of the crankcase design so the manu- 
facturers have no regrets in choosing what they consider 
the better practice of separate parts. 

Like the motor the gearbox is attached at three points, two 
at the rear and one in front. Between gearbox and motor is 
a universal coupling that allows for any small disalignment 
that may arise through frame weave, and the splined shaft 
that carries the sliding gears is very large and stiff. 

As can be seen in the chassis view the clutch and brake 
pedals are carried on a shaft secured to the same cross frame 
member that supports the front end of the gearbox, while 
the gear shift and emergency brake levers are mounted cen- 
trally upon the gearset. Very particular care is taken in 
supporting the gear lever as can be seen, the long bearing 
on either end of the cross shaft insuring that the lever shall 
always move across the strikers without the least hint of 
sticking. In practice it is to be doubted whether there are 
any cars which have an easier handling gearshift and cer- 
tainly very few indeed have one that is even nearly as good. 

Drives Through Springs 

Drive from the spiral bevel rear axle is taken through 
the springs, but the torque is supported by a substantial 
pressed steel member. It should be noticed that the inter- 
mediate brake gear is carried on a cross rail of the frame 
located at the place where the front end rear spring hangers 
are attached, this serving greatly to strengthen the rigidity 
of the drive. 

As said before the above dissertation on points of design 
only touches upon a few new things. The dimensions of the 
motor remain 4.26 by 5.5 in. bore and stroke, 468 cubic in., 
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Above — Marmon 41 — Three passenger club roadster. Below — Mar- 
mon 41 — Seven passenger touring model 

the wheelbase is still 132.5 in. As last year the starting and 
lighting system is all Bosch with a Willard storage battery 
and a Bosch magneto is used for ignition. Tires are Good- 
rich Silvertown 36 by 4.6 all round with one spare rim in the 
equipment and the price is $3250 for all models except the 
seven passenger touring car, which costs $3350. There are 
five models in all, speedster, roadster, four, five and seven- 
passenger touring cars. 

Gear ratios are proportioned to the work the car is expected 
to do being 3.06 to 1 for the speedster, 3.5 to 1 for the road- 
ster and four-passenger and 3.77 to 1 for the two larger 
touring cars. 

Body Styles 

This year a few special three-seated bodies will be made of 
the clover-leaf pattern where the middle passenger sits be- 
tween and slightly behind the driver and his companion ; one 
of these was nearing completion on the occasion of a recent 
visit to the plant and is a smart looking and most com- 
fortable type. 

As to the touring bodies these are now aluminum instead 
of steel so being a little less in weight, and much care has 
been given to their detail finish. The upholstery ends flush 
with the body sides and are secured by an internal bead so 
that the leather is invisible externally, giving a sharp outline 
to the body. Really the easiest way to describe the body 
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changes is to say that the upholstery and fittings have been 
gone over with a microscope and every little thing which 
marred appearance has been removed or altered. There is the 
same space, the same comfort, the same quality of material, 
but the new body looks pleasing from every aspect instead of 
better some ways than others. 

Wisconsin Motor Operates on End 

An interesting example of what can be done with an auto- 
mobile engine is illustrated herewith. This is a stock model 
A 4.75 by 5.5 Wisconsin motor, model U, mounted so that 
the crankshaft is vertical instead of horizontal. The shaft 
is directly connected to a centrifugal pump and is delivering 
750 gallons of water per minute for 10 hours a day. 

The biggest difficulty, of course, to overcome in this instal- 
lation was the proper oiling. In its natural position, the 
motor has its oil reservoir in the bottom of the crankcase, but 
in this instance a separate oil tank is placed under the engine 
and the oil pump connected to the bottom end of the reservoir. 
From here the oil is pumped directly to the main bearings and 
then forced through a hollow crankshaft to the connecting- 
rod bearings. The oil is forced out of the connecting-rod 
bearings and thrown to the cylinders and other motor parts, 
then draining back to the reservoir through a strainer. 

A feature is the arrangement which has been made to 
crank the motor. It will be noted there is a platform erected 
behind it and a long cranking handle placed within reach. 
The cooling water is in the tank shown above the engine. 




Taxlcab recently brought out by Touralne Co., Philadelphia Vertical automobile motor made horizontal for stationary work 
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Bostonian Argues for Resiliency as the 
Measure of Tire Efficiency 

Introduction and Commentary by M. C. K. 



NOBODY doubts that resiliency has so far been found to 
be one of the properties in a tire which is intimately 
associated with the possibility for getting satisfactory 
work from the vehicle to which the tire is fitted, and this in- 
timate association with desirable ends has tricked many per- 
sons into accepting the measure of resiliency in a tire as the 
measure of its efficiency, to the effect of encouraging the idea 
that increased efficiency can surely be obtained if tire makers 
succeed in increasing the resiliency. A premium is thereby 
offered for a stronger rebounding capacity in tires, and the 
search for improved tire materials is artificially limited to 
those in which resiliency and pliancy go together in the same 
close union as in rubber and air, the close union of the prop- 
erties in these materials being in fact the main prop for the 
fallacious and restrictive axiom by which one of these prop- 
erties is selected as a measure of tire virtue. 

Theory's Practical Sting 

_ Considerable trade importance is connected with the axiom 
when it is introduced in the specifications for tire supplies 
in the form of a demand that the tires shall measure as high 
as possible by a resilio-meter test, thereby placing those tires 
under a trade ban whose makers aim for improvement 
through efforts going in a different direction and offering 
perhaps better chances for ultimate perfection of tires and 
for a better adjustment of tires to the spring suspension and 
to loads and speeds. When it is said that resiliency is be- 
coming accepted among electric truck builders as a measure 
of tire quality, it may be worth noting that a portion of the 
weight of electric motors is usually suspended upon the wheel 
axle and that therefore a spring action from the tires may be 
more needed for this class of vehicles than for trucks and 
omnibuses in which the unsprung weight is smaller or more 
robust, and also that the springs of electric trucks are usually 
made according to the formula which reduces the first cost of 
the .'springs to a minimum, namely short, stiff and of small 
range. While it is not certain that the most resilient tires 
must necessarily serve best to offset the shortcomings of such 
springing — for which a great deal can be said at the present 
stage of spring suspension practice — it is probably true that 
auxiliary spring qualities are at present' most readily found 
in tires in which the resiliency is as pronounced as possible. 
It is when the alleged axiom is accepted as having a universal 
validity governing for all efforts for tire improvement that 
the need of a sharp distinction makes itself felt. 

One Conclusive Exception 

Railroads prove conclusively that tire improvement does 
not tend in the direction of increased resilience when roads 
are radically improved, and it is almost equally obvious that 
the shortest road to tire efficiency (in the case of solid tires 
which notoriously do not allow the road inequalities to sink 
into them in any degree at all comparable to the action of air 
tires in this respect) may not be found through an increase 
of either their pliancy or their resiliency, but very probably 
through increasing their durability while at the same time 
enlarging and improving the action of the spring suspension 
with which the tire co-operates. The universal validity of 
the alleged axiom is thus disproved in advance by a cursory 
and untechnical examination of the facts. The hold it has 



gained in wide circles is so much more remarkable, and 
following communication offers an argument in its favor 
which may be of general interest, although the writer is 
unable to discover any points or chain of reasoning in it 
which have not already been met in previous articles on the 
subject. 

Editor The Automobile: — After reading with consider- 
able interest M. C. K.'s comments in the June 10 number of 
The Automobile on Mr. Duryea's letter of May 21, 1915, I 
am wondering if many other readers of your popular maga- 
zine are not asking, like myself, "Which man is right?" 

I would, therefore, like to present a somewhat different 
analysis of the factors affecting the power efficiency of tires, 
hoping that it may serve to "clear the air," so to speak, and 
perhaps bring about a solution of the problem which will be 
satisfactory to both parties. 

In the first place, it may be taken for granted that the 
maximum power efficiency will be obtained when the sum 
total of the losses, of whatever nature, are a minimum; and it 
only remains for us to determine what combination of quali- 
ties tend to produce this result without sacrificing any of the 
the necessary functions which it is intended that good tires 
should possess. 

I agree with M. C. K., when it comes to formulating these 
rules from the results of certain road tests, that it is not 
sufficient to take one set of conditions and assume that your 
conclusions will apply equally well to all other conditions. 
Nevertheless, I maintain that there are certain underlying 

Srinciples which will always govern the results and cannot 
e disregarded by those who seek to explain through "logic" 
such every-day phenomena as riding qualities, efficiency, etc. 

It seems advisable at this point to define the terms com- 
monly used to describe the properties of elastic bodies, — 
namely, flexibility and resiliency — so as to avoid any possible 
confusion in the reader's mind, due to his having a different 
conception of these terms from that of the writer's. 

FLEXIBILITY 

Briefly stated, flexibility signifies the degree of pliancy, and 
should only be used to denote the ratio between the amount 
of deflection or compression and the force producing it, sub- 
ject to the following conditions: That the elastic limit is not 
exceeded. That the forces acting are at rest. That the 
spring-action of the body is undamped either by external or 
internal friction. 

We may represent this property by the following equation: 



where / = the flexibility, 
D — the deflection, 
and L = the load applied. 
In measuring the flexibility of a tire we should be very 
careful to eliminate the effect of molecular friction; other- 
wise the results of different observations will not check. We 
should also specify the load applied, because / varies with 
the load and is not constant as in the case of a metallic 
spring. 

To get a true idea of the comparative flexibility of different 
tires we should plot a curve, using for abscissae the load 
applied, and for ordinates the deflection. In the pneumatic 
tire we should remember that there is a marked distinction 
between the flexibility of the tire wall and the flexibility of 
the tire as a whole when inflated ; and we should always make 
clear which is meant. 

We should also distinguish the difference between "flexi- 
bility," and "resistance to flexion," because friction affects the 
latter but not the former, and consequently may produce a 
marked difference in the behavior of the tire. 

RESILIENCY 

Resiliency expresses ordinarily the "liveliness" of an elastic 
body, and is represented by the ratio of the energy recovered 
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in the rebound to the energy in the blow. It depends entirely 
upon the extent to which the action of compression and the 
subsequent expansion is damped by friction. It is in itself an 
expression of efficiency, or "output-over-input"; and should 
not be confused with "flexibility" which is based on the action 
of a frietionless spring or other elastic body. 

If one tire is more resilient than another it does not mean 
necessarily that it is less flexible as a whole, but it may be 
due to superior construction which reduces the internal mole- 
cular friction, notwithstanding the fact that the same tire 
may be made more resilient as a whole by using a higher 
degree of inflation, which at the same time, of course, reduces 
its flexibility. 

EFFECT OF RESILIENCY ON EFFICIENCY 

In determining the effect which resiliency has upon effi- 
ciency it is quite possible to answer the question without 
going into a lengthy explanation of the reaction of the tire 
upon the road surface, which is more or less involved and 
seems to have led some thinkers away from the solution of 
the problem rather than toward it. 

In view of the fact that the tire is an elastic body it must 
be flexed to a certain degree by the load which it is obliged to 
carry. Furthermore, since it is elastic, it must recover its 
original shape when the load is removed, otherwise the tire 
would grow thinner and thinner with each revolution of the 
wheel like a batch of dough under the action of the much 
abused rolling-pin. During each cycle of compression and 
expansion a certain amount of energy is consumed in over- 
coming the molecular friction in the wall or other solid 
elastic parts of the tire. This energy is entirely wasted and 
appears only in the form of heat, which under certain con- 
ditions may become very intense. Obviously the energy so 
consumed detracts just that much from the propulsion of the 
vehicle; and, in the proportion this loss is reduced, the effi- 
ciency will be increased. There can be no other result. 

As far as the bouncing of the wheels on the road is con- 
cerned, we have to consider other factors besides the resili- 
ency of the tires, because that is only one among the many 
involved, and I doubt if it can be proved that bouncing in 
itself retards the vehicle excepting as it allows the driving 
wheels to slip on the road if they are thrown upward with 
sufficient force. 

Fortunately there are other ways of preventing the wheels 
from bouncing than by reducing the resiliency of the tires, 
which it has been demonstrated greatly reduces their effi- 
ciency. Increasing their flexibility as a whole is one way, 
and for the others we may turn to the designers of the 
springs, running-gear, and shock-absorbers to provide. 

CONCLUSION 

The task of the tire builder, as I see it, is to build a tire 
which will properly relieve the unsprung portions of the car 
from the shocks due to small irregularities in the road sur- 
face; and at the same time, if the tire is to have the maxi- 
mum efficiency, which means that the internal losses shall be 
a minimum, it must be resilient whatever its flexibility. 

Boston, June 21, 1915. Russell Hastings. 

P. S. — If I have not made myself quite clear on any points, 
I should appreciate having the privilege of explaining them 
before you publish the letter (if you see fit to do so) rather 
than afterwards. — R. H. 

Single Criterion Usually False 

In view of the postscript the writer refrains from all 
detailed comment upon Mr. Hastings' presentation of the 
subject, so much more willingly as he knows of no single 
property which can be accepted as a criterion of tire efficiency 
in the place of resiliency but inclines to the belief that tire 
improvement must go hand in hand with the improvement of 
springs, wheels and roads, must vary in its means with the 
vehicle speed and maximum load and, on the whole, is as 
closely interwoven and organically connected with other 
motor vehicle improvements as, for example, the type of the 
motor. The greatest fuel efficiency is no doubt obtained from 
a motor of very high piston speed, yet no one could con- 
template establishing motor speed as a measure of motor 
merit. It would be an industrial calamity if anybody suc- 
ceeded in doing so. 

When the subject in hand is narrowed down to a question 
of the desirable properties in solid tires, the writer would- 
formulate the task of the tire maker along lines somewhat 
different from those followed by Mr. Hastings. With no 



restricting theories to work for, traction qualities, noiseless- 
ness and durability become the leading requisites, with 
economy in cost of production closely following and with 
reform efforts directed mostly toward inducing vehicle manu- 
facturers to adopt such wheel and tire dimensions and such 
spring systems that the effect of tire material upon power 
efficiency of the vehicle will be reduced to a minimum. 

By working for large dimensions, the demand for power 
efficiency can be met in a rational manner to a considerable 
degree and whatever may be further done for the same pur- 
pose through improvement of the tire material may then be 
undertaken under small stress. The most prominent con- 
siderations which arise in this connection seem to the writer 
to be the following. 

Requisites for Power Efficiency 

Power efficiency is determined mainly on smooth roads, in 
so far as a tire which is not efficient on smooth roads will have 
a low total efficiency — the smooth-road action of a tire being 
the fundamental one to which all other action is only spas- 
modically added — and it is known that the smoother the road 
the more rigid the tire should be to have power efficiency. 
Neither pliancy nor resilience is here wanted. Pliancy is 
wanted however for absorbing shocks and giving vehicle 
springs time to start their action, as well as for noiselessness. 
Resilience, though a prime requisite in stationary (not rotat- 
ing) vehicle springs, is wanted in tires only to 'restore the 
deformed tire to its round shape and only in the degree re- 
quired for that purpose. All other usefulness of resilience in 
tires, to increase power efficiency, is fictitious. The power 
wasted in flexions is not restored for use in propulsion by 
a resiliency which restores a tire to its shape with such 
promptness as to cause a rebounding of the vehicle. Resili- 
ence in tires only keeps the pliancy of the tires operative. 

In accordance herewith, the requisites for producing power 
efficiency are rigidity on smooth roads and pliancy for shocks 
plus a modicum of resilience to maintain the shape of the 
tire. These requisites are plainly contradictory and have to 
be reconciled by compromise, but resilience plays a subordi- 
nate part among them and cannot be the leading aim. 

A Question of Materials 

Necessity is something else. It may be a necessity to use 
highly resilient materials in order to obtain the pliancy and 
flexibility that are wanted. The use of compressed air in 
air tires is an important example. It is wonderfully pliant 
but also so resilient that it reacts at once with full force 
against any deformation. For its use in tires its resilience in 
this degree is unfortunate, as it takes effect in bouncing the 
wheel back from the very same obstacle which causes a 
deformation, unless the vehicle speed is high, Now, the 
question for the maker of solid tires may be said to be just 
this — where power efficiency to be obtained through the choice 
of materials is concerned — of finding a material which will act 
at all speeds as an air tire acts at vehicle speeds so high that 
the excessive resiliency of air does no harm, getting no chance 
for rebound against the ground. 

It is certain that a highly resilient material is not what is 
intrinsically wanted, as it has the drawback of causing im- 
mediate rebound. But whether the high resilience can be 
sidetracked in practice is another question. To solve it by 
assuming that maximum resilience is a virtue is to make a 
virtue out of something which has not even been proved to 
be a necessity. 

Dimensions Reconcile Conflict 

On the other hand it is easily demonstrated that large 
dimensions offer one safe method for reconciling the con- 
flicting demands in some degree, giving comparative rigidity 
for smooth roads in conjunction with an acceptable degree 
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of flexibility for absorbing shocks resulting from impacts 
with relatively small objects. 

Specific Pressures Most Important 

The larger the wheel and tire, the smaller the flexion which 
will produce a considerable contact area for the support of 
the load and therefore the greater the flexibility which can 
be allowed in the material to help in absorbing the road ob- 
stacle and in tempering the shock. 

It may perhaps be objected that the work involved in the 



flexion is always determined by the load and should be the 
same whether the flexion is large or small, but, as the work 
done also depends on the distance through which the load 
must act in accomplishing the flexion, it is susceptible of 
proof that a flexion which may be considered as dropping 
the load level one-quarter inch (in the case of the large wheel 
and tire) consumes less power than a flexion caused by the 
same load but involving a drop of the load level amounting to 
one full inch. This is perhaps generally admitted and the 
demonstration need therefore not be made explicit. 



Road Dust in Cylinders and Bearings 

Effects and Remedy 



CARBON deposits, it is widely admitted, are more 
troublesome the higher the piston speed of the motor. 
Clogging of carbureter nozzles, it has been whispered 
from abroad, occurs with some frequency in those excellent 
carbureters in which a little air is admitted to the interior 
of the jet. Chemical analysis of the carbon deposit in any 
motor, it has been established in Germany, reveals a pro- 
portion of silica varying from 2 to 8 per cent, besides some 
other impurities which can scarcely be traced to any other 
origin than road dust. These observations singly and jointly 
call attention to a feature in construction and operation 
which seems to have been neglected and which may yet have 
a considerable influence on the adjustment and durability 
of motor bearings, on compression, on knocking, on prema- 
ture ignition and on backfiring. The feature referred to re- 
lates to the lack of provisions for keeping road dust out of 
the fuel charge and thereby out of the cylinders. 

Assuming that a certain amount of dust is in suspension 
in the air under the motor hood but is in the act of settling 
by gravitation owing to the slowing up of the air current 
which takes place after it has passed through the fan, it 
stands to reason that more of this dust will be drawn through 
the carbureter if the suction is strong than if it is mild, 
and that the motor with high piston speed therefore will 
inhale more dust per cubic inch of air than the slower motor. 
As its combustion chamber is also smaller and more compact, 
having a relatively smaller wall area, and as flame propa- 
gation is more rapid in this type of motor, it is not diffi- 
cult to believe that the necessity for frequent removal of the 
carbon deposit from such motors has something to do with 
the amount of dust inhaled and is not merely an expression 
for the related fact that any coating interferes more with 
operation in a high-speed motor than in a slower one on 
account of the greater need of good cooling and of keeping 
the volume of the combustion chamber from being reduced. 
In the majority of informal statements on the subject it is 
claimed that the carbon deposit is thicker as well as more 
troublesome in the high-speed motor, and this would be al- 
most conclusive with regard to the source of the deposits 
if the obtainable data were explicit in giving dates and mile- 
age. If everybody who has kept records bearing on the sub- 
ject, including records of his motor repairs, would contribute 
a copy of them to the fund of public information, the ques- 
tion could probably be decisively answered even if each con- 
tribution were not very complete. 

Why Air Is Not Filtered 

The principal objection to filtering the air which enters 
the carbureter is perhaps the same which militates against 
the use of backfiring screens, namely that any arrangement 
of this nature tends to obstruct the flow of air and thereby 
reduces the volumetric efficiency, counteracting the good ef- 



fects of large channels and valves, unless the whole air con- 
duit is considerably increased in area — and this would mean 
an increase of some of the carbureter dimensions. While 
the points in carbureter design which are involved are not 
the same for filters as for backfiring screens, which are 
above the jet, they are practically the same as for the use 
of screens in aviation motors to prevent a carbureter fire 
from spreading to other parts. It is perhaps worth while 
inquiring if something may not be done to reduce the dust 
intake without interference with carbureter design and di- 
mensions. 

Strong Hint from Radiator Practice 

A discussion at one of the S. A. E. meetings throws some 
light on this possibility, which consists in filtering the air 
before it enters the hood. A paper on radiators by Howard 
Greer, Jr., of the McCord company, gave occasion for the 
remarks which bear on the subject, and while these did not 
refer to the dust question at all but solely to cooling, espe- 
cially fan and radiator efficiency, they seemed to establish 
the desirability of diffusing the air current passing through 
the radiator as much as possible — by whatever suitable 
means this may be accomplished — and thereby suggested that 
some kind of an air filter might be used for this purpose, 
not only serving to exclude the dust but also regulating the 
cooling effects of fan, radiator and vehicle speed. 

Some of these remarks are herewith quoted. "After you 
drive the air fan beyond a certain speed you get air at any- 
where from 950 to 1150 ft. per min.; if you get it at a 
higher rate than that you shoot a core of cold air right 
through the center of the air passage [meaning each of 
the many air passages in a radiator]; the skin air is not 
disturbed and you do not take the heat out [of the adjacent 
water tube] in proportion to the speed at which you are 
driving air through." 

With regard to the factors which make dust tend to settle, 
like the impurities of river water in a settling basin, the 
following is of interest: "Air is pulled through the radiator 
and jammed against the motor, starter, water manifold, 
exhaust manifold, wires and all kinds of things." And, 
speaking about blowing some sparks — which may be consid- 
ered incandescent specks of dust — and seeing what happens 
to them : "I have seen a spark put in from the front of the 
car go over and actually circle around the manifold and then 
dive down to the bottom and then come out. . . . The 
space is not only restricted but baffled; these restricted cor- 
ners cause all kinds of swirls, and the velocity of the air 
going out is much less than of that coming in, because it 
creeps out the sides and front and all kinds of places instead 
of going out some definite passage." Also: "In the conven- 
tional construction you take a highly refined piece of mech- 
(Continued on page 29) 
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Splitdorf Announces Twelve- 
Cylinder Magneto 



Dixie Models Now Include 
Bights and Twelves — Eight 
Operates at Engine Speed 



Fig. 1— The I a tort 
Dixie magneto ha* 
Iti twelve terminal* 
arranged on a com- 
pound distributer 



m 



BY adding a 12-cylinder model to its line of Dixie mag- 
netos the Splitdorf Co. is able to furnish ignition for 
any automobile engine on the market. This new mag- 
neto operates on the same principle as the other Dixie models, 
having stationary windings and no armature in the ordinary 
sense. 

The Mason principle on which the Dixie magnetos operate 
is a radical departure from ordinary magneto practice, and 
possesses many features of great interest. In the' first place 
the rotating shaft passes through the magnet poles instead of 
between them and instead of carrying an armature on which 
the windings are placed this shaft carries two solid polar 
extensions separated by a non-magnetic distance piece. Sur- 
rounding these revolving pole pieces is a light laminated 
field structure consisting of two pole pieces F and G, Fig. 2, 
and a straight core on top. This core carries both primary 
and secondary windings. The principle of operation is that 




am 





FIO. 



2 — Principle of operation of the Dixie magneto showing the 
stationary windings and magnetic field 




Fig. 3— Half-size section to scale of the 4-cyllnder Dixie showing 
location of stationary windings and rotating pole extensions 



of sending magnetic lines alternately in opposite directions 
through the field structure. It will be seen that the pole 
extensions S and N are simply a means of carrying the mag- 
netic lines from the main magnet to the laminated field struc- 
ture and that they do not change their polarity. In the 
four- and six-cylinder models each polar extension embraces 
about 90 degrees of the tunnel. 

Path of the Flux 

When the pole N is adjacent to G, Fig. 2, left, the magnetic 
•flux flows in the direction of the arrows through the core of 
the windings from left to right. Continuing the rotation of 
the poles until they occupy a vertical position it will be seen 
that the field of the magnet is shorted through the pole pieces, 
cutting out the magnetic flux entirely from the core. Passing 
this point in rotation the pole extension N then comes into a 
position adjacent to F, causing the magnetic lines to flow once 
more through the core, but this time in the opposite direction, 
that is, from right to left. This reversal of direction of the 
magnetic flux is of course a necessary feature in any mag- 
neto and is the means of inducing the current in the windings. 

In order to render this reversal easy and complete the path 
for the magnetic lines is made up of thin iron laminations 
such as are used also in the construction of the armature in 
the ordinary magneto. The Splitdorf Co., however, make 
the claim for the Dixie construction that a point of great 
efficiency is obtained since the bulk of iron in the stationary 
field structure is so small, its' size being governed entirely 
by magnetic requirements. 

The windings are remarkably small, being wound on a 
core of only 0.75 by 0.5 in., Fig. 3. The core is held in place 
by two screws passing through slots in the projecting ends. 
One end of each of the two windings is earthed. The open 
end of the high tension winding terminates in a contact plate 
P, Fig. 6, embedded in a rubber block at the side of the 
windings. The open end of the primary winding passes 
through a brass tube which leads to the base of the magneto 
and so to the contact breaker, Fig. 3. In dismantling, this 
wire is the only electrical connection to be loosened. 

The Rocking Field 

One of the most important features of the magneto is that 
the whole of the laminated pole structure including the wind- 
ings can be rocked through several degrees. This rocking is 
accomplished by turning the timer arm of the circuit 
breaker in the ordinary way to advance or retard the 
spark. By means of this positive connection between the 
field and the circuit breaker it is possible to arrange the in- 
strument to produce the sparks either advanced or retarded 
at the critical moment when the most magnetic lines are be- 
ing cut Hence the magneto has no one point in its spark 
position when the intensity of the spark is maximum or mini- 
mum; it is uniform all the time. 

The distributer on the four- and six-cylinder models, Fig. 6, 
consists of an insulating block with a short spindle at one 
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Fig, A — Compound distributer box and block on the eight-cylinder Dixie 
(oagneto. The distributer on the twelve Is the same except that the contact 
piece 8 which transfers the high tension current to the terminal plates through 
the brushes In the block Is slx-polnted to supply the twelve terminals 




end of which is a spring brush bearing on the contact quad- 
rant P on the windings. The high-tension current passes 
from this point to a radial arm on the distributer face and so 
to the outer terminals of the instrument. A good feature is 
the shortness of the path for the current from the windings 
to the terminals. A safety spark gap is included in the 
high-tension circuit at the base of the windings, and the 
condenser is located on top. 

In the circuit breaker, Fig. 6, it will be seen that nothing 
revolves except the cam attached to the shaft. By this con- 
struction it is possible to adjust the contact points while 
running as the contact bases are stationary. The ground- 
ing terminal is insulated on the end of the spring clip which 
holds the breaker cover in position and as it bears on the 
center of the cover the ground wire is also stationary while 
moving the timer arm. 

The four- and six-cylinder instruments are identical in 
every respect except the distributer and timing gears. In the 
eight- and twelve-cylinder models the shape of the rocking 
field and also the polar extensions are changed so that four 
sparks can be produced in each revolution. Fig. 6, right, 
shows the shape of the laminated pole pieces which embrace 
only 50 deg. each of the upper half of the tunnel, instead of 
90 deg. In order to obtain the requisite number of magnetic 
reversals with these pole faces the main polar extensions are 
in the form of a cross, two ends being of N polarity and 
two of S. 

The New Compound Distributer 

As it is practically impossible to obtain more than six 
contacts in a flat distributer disk of ordinary construction 
without a great risk of short-circuits caused by dangerously 
small electrical hazard distances a particularly ingenious 
compound distributer, Fig. 4, has been designed for the eights 
and twelves in which 
the terminals are not 
arranged in one plane 
as in the four- and 
six-cylinder models 
but in two parallel 
planes. In the com- 
pound distributer 
block on the eight- 
cylinder instrument 
the high-tension cur- 
rent is led through 
the center of the block 
from the brush C in 
contact with the wind- 
ings to the brush D 
which bears on the 
center of the cruci- 
form contact plate S 
embedded in the dis- 



Flg. & — Interior view of four-cylinder Dixie 
with cover and one of the magnets removed 
to show the windings and rocking field 



tributer box. This plate has no connections with any terminals 
but is a means of conducting the current in turn to the eight 
terminals as follows: In operation the plate S becomes "live" 
by contact . with the brush D as before explained. Rotating 
over the ends of S are the two brushes Al and Bl connected 
respectively to two similar brushes A2 and B2 in the side of 
the block. The path of the latter brush B2 includes the four 
contact pieces B connected to the four of the terminals while 
the other brush A2 rotates in the path of the terminal plates 
A connected to the remaining four terminals. Now, since the 
two brushes Al and Bl are arranged 135 deg. apart it fol- 
lows that eight sparks will be distributed to their respective 
terminals in one revolution of the distributer block in equal 
divisions of time. The timer gear is in the ratio of 2 to 1 so 
that this magneto runs at engine speed, an unusual feature 
of an eight-cylinder magneto. On the twelve the distributer 
gear ratio is 3 to 1 requiring a speed one-and-one-half times 
the engine speed. 

12 Distributer Similar to 8 

The distributer for the twelves is identical in every respect 
except that the contact star at the base of the box is six- 
pointed instead of four to supply the twelve terminals which 
are arranged in two layers as shown in the external view, 
Fig. 1. By the use of the compound distributer block on the 
eights and twelves as many as 285 sparks of high intensity 
can be obtained per second. Owing to this high speed of 
spark production a double contact breaker having two breaker 
arms and contact points is used on the twelves. 

Constructionally the Dixie magnetos are up to the present 
high standard of practice. The shaft runs on ball bearings, 
tightly fitting brass side covers inclose the magnets and the 



— T 




Fig. 6— Left, showing how the laminated field with Its windings rocks Inside the magnets simultaneously 
with the circuit breaker. Center, the windings and distributer block of the four-cylinder model, and below, 
the distributer with stationary contact points. Right, the laminated field on the eight and twelve-cylinder 
magnetos In relation to the rotating pole extensions 
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whole instrument 

can be dismantled 

with no other tool 

than a screwdriver. 

The . magnet itself 

is in two parts and 
fits into place with- 
out bolting, hav- 
i o g semi -circular 
notches which 
embrace the shaft 
bearing:. Great ac- 
curacy has been 
used in the manu- 
facture of the ro- 
uting pole exten- 
sions, the clearance 

between the ends and the stationary poles being brought 
down to the workable minimum. An interesting point in con- 
nection with the operation of these pole extensions is that 
end thrust is neutralized by the equal magnetic pull on both 
ends of the rotor. The compactness of the magnets can be 
realized from the dimensions which except in the height are 




Fig. 7 — Models 40, 60 and 80 Dixie magnetos for four- six- and eight-cylinder engines 

practically identical in all models. The common width is 
4.125 inches and the total length 8.375 inches. On the twelve 
the height of the magnet is 7.5 inches being one inch more 
than the others so as to provide a stronger magnetic field. 

The four automobile models are designated 40, 60, 80 and 
120 for four-, six-, eight- and twelve-cylinder engines. 



Multiple Valve Grinder 

A simple valve grinder by which four valves can be ground 
at one time and which device can be rigidly attached to any 
motor in a car, has been brought out by Knepper and Wright, 
Detroit, Mich. Turning the handle at the right is all that 
has to be done in grinding the valves. This imparts a back- 
and-forward movement to the horizontal rack, which in turn 
gives a short back-and-forward movement to the four screw 
drivers which engage in the slots in the valves. Additional 
pressure on any valve can be had by the knurled adjusting 
screw on the top. As shown the device is attached to a spark 
plug hole but this is not the only method, for special devices 
are made to suit different types of engines and those with de- 
tachable cylinder heads can be dealt with just as readily as 
the type illustrated. 

Naturally this tool is intended more for use in garages 
and repair shops than by the private car owner, but its wide 
range of adjustability and the consequent ease of attachment 
to almost any engine ought to enable valve grinding to be 
performed at a slightly cheaper rate; a distinct advantage to 
the owner in these days of many valves. 

One of the great advantages of a tool of this kind is that 
it can be relied upon to give an even pressure at all times. 
Sometimes with the hand method the pressure upon the bear- 
ing seat will be much greater than at others and an even seat 
for the valve is not gained as quickly as with the mechanical 
method. 



Knepper multiple valve grinder ready for action 



Belgian Armored Cars Most Efficient 

(Continued from page 10) 
section cans in which reserve gasoline is carried, also the 
special lubricating oil cans, and has special grooves to re- 
ceive tires. Along the lower portion of the two sides are a 
series of lockers — six on each side — with a door on the out- 
side. These lockers contain various small parts, stowed 
away systematically, and as readily accessible as the stock 
in an automobile store. Each compartment has its own lock, 
and in addition a catch to prevent the door flying open if the 
attendant fails to lock it. The store keeper maintains a 
complete list of the parts in his possession; as each part is 
given out he records the fact in his storebook and arranges 
for replacement to be sent to him when a certain minimum 
has been reached. He thus knows at all times, without going 
through his lockers, what material he has in stock. 

The Armored Cars in Action 

An armored car corps in action is a thrilling sight. Sup- 
pose, for instance, a village held by the enemy has to be 
attacked. The cyclists are first sent forward to reconnoiter, 
draw the enemy's fire, ascertain his strength and the con- 
dition of the roads. During this time the cars are concealed 
in the rear, and the motorcyclists are used for carrying 
dispatches from the advancing cyclists to the corps com- 
mander at the rear. When the attack is decided upon, the 
corps may be divided into two sections, each one of which 
has instructions to dash through the village by a different 
route. On such a dash it is probable that the quick firing 
guns will have to be employed, although the cannon can be 
brought into operation immediately if it is needed for attack- 
ing a stronghold. A charge through a village is usually made 
in staggered formation, one car being on the right hand side 
of the road, the next one 50 yards to the rear on the left hand 
side, and the third again on the right. Unless the village is 
scientifically fortified, it is practically impossible for an 
infantry force to stand before a raid of this nature. Com- 
paratively little use can be made of armored cars in trench 
warfare, but in an advance or in covering a retreat they are 
invaluable. In the case of a retreat, for instance, their 
extreme mobility enables them to hold a position until over- 
whelming forces are brought up and to get away at the last 
moment with very little fear of capture. On the other hand, 
retreating forces of the enemy are most seriously harassed 
by cars which can dash in, attack and retreat at 40 miles an 
hour. 
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Carbureter Is Probably 
Too Small 



Communicati ons 

Q The editor of the Rostrum la 
anxious to secure from oar 
users and others, communications 
dealing with the overcoming of 
difficulties in making repairs 
and in the numberless other 
phases of every-day automobU- 
ing. This department is mutual 
and is ' a common ground upon 
which an interchange of ideas 
and opinions can be made as 
freely as in the olubroom. 



Inquiries 



d The purpose of the Rostrum 
department is primarily to aid 
in the solving of motorists' prob- 
lems. Readers of The Automo- 
bile are requested to allow our 
editorial staff aid in the solution 
of difficulties as they arise and 
perhaps through this assistance 
reduce the cost of upkeep of 
■their cars and gain a useful 
knowledge in the economical 
phases of the vehicles. 



EDITOR The Automobile: — I have a model 16 Buick 
equipped with a model L Schebler 1 1-2-in. carbureter 
which is causing me considerable trouble. When the 
engine is running slowly, it works fairly well. I can open 
the throttle quickly and the engine immediately picks up and 
does not skip, but as soon as I start up a hill it begins to 
skip even with a half throttle and when it reaches the speed 
of 38 miles per hour, it will skip, spit back through the car- 
bureter and fire in the muffler. I have had the dials set at 
all points, sometimes adjusting it so it will work good for 
10 or twenty miles, but it will be almost impossible to do 
anything with it. I think the float has been moved, as it is 
7-8 in. from the top of the bowl. What suggestions can you 
offer on this? C. A. B. 

New York City. 

— It would seem that you have changed the carbureter on 
your model 16 Buick from the original Schebler D, which 
was used for standard equipment, and put on a 1 1-2-in. 
size model L. If this is the case, you have too large a car- 
bureter on your car. The proper size for you to use on model 
16 Buick would be 1 1-4 in., that is, the 1 1-4-in. model L. 

The carbureter being too large would require a large 
amount of heat to keep it from loading up when the motor 
is running slowly. This, as stated, is due to the large size 
of the carbureter. The correct level of the cork float should 
be 1 1-16 in. from the top of the bowl when the float valve 
is closed. 

Relative to the motor missing at a speed of 38 miles per 
hour, it would be very likely that this is due to ignition 
-trouble. The breaker is not working properly perhaps at 
that speed. 

Chains Probably Not at Fault 

Editor The Automobile: — Please tell me if the slack can 
be taken out of the chains which run the cam and magneto 
shaft on the Paige 1914 model 36. 

2. What remedy can you suggest for a rattle which occurs 
when the clutch is disengaged? It is of the multiple-disk 
type with cork inserts. K. M. 

Eunice, La. 

— While the drive chains used on the model 36 Paige motor 
will stretch to some extent, they will not do so sufficiently to 
cause any trouble while the motor is running smoothly, as 
there would be a steady pull on the chain and hence no pos- 
sibility of their causing a slap. 

If trouble develops with the pump drive chain, it would 
be more apt to be caused by the pumpshaft bushing becom- 
ing worn, which would allow extra slack in this chain, and 
the remedy therefore would be in the installation of a new 
bushing. If the trouble is in the generator drive chain there 
is no way by which this can be adjusted other than by re- 
moving the bolts which fasten the generator to its sup- 
porting bracket, elongating the hole and moving the gen- 
erator out slightly. If this were done care must be used 
in resetting the generator so as to get same so that the 
chain will be properly aligned. 



The chain driving the camshaft is a shorter and much 
heavier chain than the other two and, in fact, is much heavier 
than is necessary for the work which it has to do and should 
not ever cause any trouble. 

2. The clutch rattle may possibly be caused by the prongs 
on the shifting bar not being of equal distance away from 
the thrust bearing. This can be determined by inserting a 
feeler gauge between the prongs and the bearing and if 
one is found to be closer than the other, the distance should 
be equalized by bending back the one which is closer. 

There is a tendency for a rattle to occur in this type of 
clutch when it is disengaged, especially when coasting on a 
down-grade or when driving over a rough spot, but this 
can be overcome by bringing the shifting lever into neutral 
position and allowing the clutch to remain engaged, espe- 
cially while coasting down a grade. 

Water Boils at Higher Speeds 

Editor The Automobile: — The following question has 
puzzled every one whom I have asked, and I will appreciate 
a word from you relative to this question. 

I have a Buick roadster, model 30, which travels well up 
to a speed of 20 miles per hour, but when the speed is 
increased, the water boils so fast that the radiator is soon 
emptied and consequently I have the usual trouble which ac- 
companies a heated engine. The pump is in good shape, new 
heavy hoses all around. The radiator was opened up and all 
the tubes were free and also the tanks are in good shape. 
Circulation seems to be good. The cylinders have recently 
been burned out with oxygen and I am at a loss to know 
what is causing the trouble. H. B. Trevor. 

Buffalo, N. Y. 

— It would seem that your trouble must result from one 
of two causes: First, an improper setting of the spark, 
which can be corrected by advancing the magneto, or second, 
by a collapsing hose connection between the radiator and 
the water pump, which, at 20 miles per hour or over be- 
comes closed due to the suction of the pump. This latter 
cause seems to be the most probable and it can be remedied 
by winding a piece of wire into the shape of a coil spring 
and inserting it tightly into the tube, thus holding the wall 
against collapsing under the suction of the pump. 

When a Motor Stops Quickly 

Editor The Automobile: — Some engines such as the 
Pierce-Arrow, stop almost immediately after the switch is 
cut off, while other engines seem to lose their momentum 
gradually. Why is this? 

2 — What American-made cars use carbureters of the 
Claude] type? 

3 — Would this type of carbureter be of any advantage in 
connection with such a motor as the Packard 48, Pierce 48, 
Stevens-Duryea, or Stearns-Knight six? 

4 — What would be the maximum speed of the following 
cars geared up and in running trim: Packard 48, Pierce 48, 
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Steams-Knight six, Stevens-Duryea and Peerless 48? 

5 — What is the maximum speed of the Rolls-Royce, Pack- 
ard 48, Pierce 48, Steams-Knight six," Peerless 48, Stevens 
and Simplex 75? 

6— Please give specifications of the Packard Twin Six,. 
Also, speed, fuel consumption and weight? 

New Haven. Conn. T. B. S. D. 

— When the switch is cut off on an engine, it is merely a 
matter of bringing to rest the moving parts which are no 
longer propelled by the explosion of the gases in the com-' 
bustion chamber. Only one influence is probably great enough 
to be considered as the opposing factor to the movement of 
the motor, and this is the internal friction. When this has 
exerted its influence to such an extent that the motor is 
unable to turn itself over against the compression of the cyl- 
inders, it will come to rest. The compression is not an op- 
posing factor unless the momentum is insufficient to carry 
the motor over top center, because when it is carried over 
top center the expansion of the compressed air gives up prac- 
tically all the power which was utilized in compressing it If 
the compression is exceptionally heavy, then the speed does 
not have to be reduced as far as it would if only a light com- 
pression were used, before the engine will be unable to turn 
itself over the dead point. With these considerations, it will 
l>e easily seen that a motor with tight bearings, tight piston 
Tings and high compression will come to rest much quicker 
than one which has the opposite conditions. Of course, a 
gas-tight motor is more efficient under running conditions 
than one which is too free. 

2 — No American cars are regularly equipped with the 
Claudel carbureter. 

3 — The Automobile has never carried out any experi- 
ments with this carbureter on the cars you mention, and 
since this is the only way of determining the results, no in- 
formation can be given you on this matter. It might be pos- 
sible that the companies referred to have experimented on 
this carbureter on their respective makes, and would be will- 
ing to give you the desired information. 

4 — You do not mention the gear ratio in questions 4 or 5. 
Under most advantageous conditions it is difficult to fix a 
maximum speed for any car as it will vary, even on the same 
make. Under touring conditions, any of the cars you men- 
tion should be able to do 65 miles per hour. 

5 — Complete specifications of the Packard Twin Six will 
be found in The Automobile for May 27, 1916, page 938. 

Advanced Spark Causes a Pound 
Editor The Automobile:— What is it that causes the 
tapping sound in a motor when the spark is advanced too 
far, when motor is laboring? Why is it that this happens 
'when a motor is new and the pistons, wristpins and rings 
are absolutely tight and perfect fitting? Is it a piston slap? 
Newark, N. J. L. A. Miller. 

— Very often with the spark advanced too far, the pound 
given by the motor is simply the impact of the working parts 
transmitted to the volume of exploding gas in the combus- 
tion chamber. This is communicated throughout the motor 
and the resonant qualities of the metal in the motor permit 
a pounding effect to ensue. With pistons that are any way 
loose at the bottom, the reversed power causes a slap as 
you mentioned, but even without the piston slap the pounding 
noise would be in evidence. The reason for this jarring is 
evident from a diagram which explains the opposition of 
the two forces acting upon the motor during pre-ignition. 
These are, first, the tangential force on the crankpin and, 
secondly, the downward thrust of explosion along the connect- 
ing rod. Referring to Pig. 1, the tangential force A is tend- 
ing to force the moving parts in the direction of the arrow 
and the thrust along the connecting rod is tending to act in 
the direction EB at an angle to EF, the axis of the cylin- 



der. CD is the projection of the horizontal plane through 
the crankpin. To the right of the same illustration - is 
shown the parallel set of conditions when ignition takes place 
beyond upper dead center.* In the latter case it will be 
noted that the forces represented by the arrows A and B 
or, in other words, the tangential and thrust forces are in, 
the same quadrant as regards the vertical and horizontal 
planes. They are therefore acting with each other and not 
against each other as at A and B. 

With the present tendency of putting the piston rings at 
the top and none at the bottom, there is sometimes a slap 
caused by the oscillating of the piston about one of the upper 
rings, brought on due to the reversal of power to pre-igni- 
tion. It must be remembered, however, that even with the 
best fitting motors, a charge pre-ignited will find any place 
where there is backlash, as the reaction even carries through 
the timing gears, valve mechanism, etc. 

Knock Due to Over-compression 

Editor The Automobile: — Would be pleased to have your 
opinion on the following: A 1913 Ford has been run about 
8,000 miles and it has a knock which seems to be in the two 
front cylinders. It knocks when the car is running on the 
road or when it is standing still with the motor running. All 
the bearings have been carefully gone over by two different 
garagemen but neither could find the trouble. It does not 
knock any harder when car is climbing a hill than it does 
when running on the level. When the spark is retarded, the 
knock can scarcely be heard. 

Johnstown, O. w. D. Davis. 

— Although it is impossible to judge the source of this 
knock from the particulars which you give in your letter, 
it would seem very possible that for some reason or other the 
motor has too much compression. If the cylinders are re- 
moved and a fiber gasket fitted between them and the crank- 
case it is possible that the knock will disappear. 

Oil Not Suitable for Two Purposes 

Editor The Automobile: — Is there a six-cylinder roadster 
of standard make that weighs under 2,300 pounds? 

2— -Is there an underslung roadster made which has the 
multiple disk clutch running in oil? 

3 — What is the objection found to transmission gears built 
in and receiving the same oil as the cylinders? Is there any 
great objection to this oil as used in crankcase as a lubricant 
to the transmission gears? 

4 — What final ratio is considered best on cars with 33 by 4 




Fig. 1— Diagram ahowing direction of foreei on prelgnltlon 
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Fig. 2 — Section through WMIard battery and a cracked Jar which 
sometimes causes a leak. Battery should be filled to A 

tires and what speed should be obtained from this ratio? 

6 — Can the low speed of an ordinary gearset be changed 
to a lower ratio without changing the two higher speeds? 

6— Is there a serious objection to mixing cylinder oil with 
the gasoline and is there any advantage of it as a lubricant 
to the cylinders? 

7 — What may be the injury caused by using over tension 
on clutch springs? Is there an excessive pressure brought 
to bear on the crankshaft bearing by using tight clutch 
springs? 

8 — Is there a satisfactory fluid that can be inserted into 
the inner tube which will take the place of air? 

Graysonia, Ark. Automobile Student. 

— We have no record of any standard six-cylinder roadster 
weighing under 2,300 pounds. 

2 — No more underslung cars are listed among the 1915 
models. 

3 — The main objection to this is that the lubricant which is 
suitable for cylinders is not suitable for gears. Gears require 
a viscous lubricant which clings to the surface and provides a 
substantial film between the teeth. The gear wheel must be 
able to carry the oil around with it. In the cylinder the oil 
requirements are entirely different. The difficulties of high 
temperatures must be met with and since an entirely differ- 
ent set of conditions are to be faced the oil will naturally have 
to be different if it is to provide ideal lubrication. Very often 
makers in the past have connected the gearset to the crank- 
case so that the oil in the latter worked its way to the former 
and vice versa. These makers have gradually abandoned the 
method however, as the oil from the crankcase was not con- 
sidered to be ideal for the gearset. Another great objection 
to the use of the interconnected gearset and crankcase is 
that the car user would often put heavy oil in the gearbox 
with the result that it would work its way into the crankcase 
and cause carbonization of the cylinders. 

4 — The size of the tires is not the all-important factor in 
determining the proper gear ratio as there are many other 
points to be considered, such as the most efficient speed of the 
motor, the weight of the car, etc. These may so alter the 
proper gear ratio that the mere size of the tires becomes in- 
significant in determining the final reduction. With this in 
view, it is impossible to state that any given final reduction is 
best for a given tire size. 

6 — If the gearbox is well laid out in the first place, the 
changing of the lowest gear ratio alters the proper progres- 
sion from one gear to another. In most instances the gear- 
box is laid out on either a geometric or arithmetic progres- 
sion. Therefore, if the lowest ratio is changed, it will throw 
the proper progression from one gear to another into 
disarrangement and therefore, should not be done unless the 
gearbox is incorrect in the first place. 
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6 — There is no objection to mixing cylinder oil with the 
gasoline. It serves as a lubricant to the cylinders and is 
claimed by many to be an advantage especially as regards 
two-cycle motors. 

7 — If the clutch is properly designed with a thrust bear- 
ing, there will be no pressure brought to bear upon the 
crankshaft bearing by the clutch springs. The big objection 
to too tight an adjustment on the clutch spring is that it will 
make the clutch grab instead of giving it a gradual engage- 
ment 

8 — There are many fluids which have been inserted in the 
inner tube to take the place of air but none of them have 
come into any extended use, the main objection having been 
that they were not resilient enough or that they crumbled 
under the stress of rough roads. 

Lever Slips Out of High Gear 

Editor The Automobile: — I have had some trouble with 
slipping out of high on my Cole eight while going down 
grade and could probably remedy it if I knew what to look 
for. What would you suggest? H. W. Kimball. 

Haverhill, Mass. 

— It is very likely that the lower end of the control lever 
has been fitted too tightly against the shifting bars in the 
gearset. By removing control lever and reducing the diam- 
eter of the boss which enters into the shifting gears your 
difficulty should be eliminated. 



Lincoln Highway Office la in Detroit 

Editor The Automobile: — Can you tell me where I can 
get information on the Lincoln. Highway, the route and dis- 
tance to San Francisco? 

Montrose, Mich. C. A. Walker. 

— You can get full information on the Lincoln Highway by 
addressing the Lincoln Highway Assn., Free Press Bldg., De- 
troit, Mich. 

Welding May Save Crow-Elkhart Cylinder 

Editor The Automobile: — I have a Crow-Elkhart car and 
the motor block is broken so as to be beyond repair. I wonder 
whether you could tell me where to get parts for it. I also 
need a piston, connecting-rod, wristpin and bushing and 
connecting-rod bearings. 

Newark, N. J. H. J. Anderson. 

— Parts for the Crow-Elkhart car can be secured from the 
Puritan Machine Co., Detroit, Mich. Before giving up the 
cylinder casting however, you should take it to a good welder 
and have it gone over. Many an apparently hopeless job 
has been repaired by the welding process. 

To Find Leaking Battery Cell 

Editor The Automobile: — I have a 1912 Cameron run- 
about which has given me trouble with the differential gear. 
The cogs in the small differential pinions have broken off 
three different times. The car is equipped with 32-in. wheels, 
but was intended to use but 30-in. wheels. 

1. Can you explain how I can remedy this trouble? 
Where can I get repairs for this car? 

2. How can you tell which cells in an L. B. A. storage 
battery are leaking? 

3. Is there a paint or chemical which will stop the acid 
from eating away the metal with which it comes in contact? 

E. Weaver. 

Attica, 0. 

— As The Automobile has no record of anyone who is 
selling parts for the Cameron car, you will have to have 
new gears made or have the teeth repaired by having new 
teeth cut and fastened to the old gear. It will probably be 
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cheaper and better to have new gears made by a factory 
equipped to do this work and in all probability it will have 
to be handled by one of the large orphan car specialists. 

2. The only manner in which you can tell which cells of 
a battery, Fig. 2, are leaking would be to fill them all to 
the same level with distilled or clean rain water, then after 
allowing the batteries to stand in a dry place for twenty- 
four hours, look at the height of the electrolite in the differ- 
ent cells and if there is any difference in the level, the one 
which is lowest is the one which is leaking. 

3. The material used for protecting wood and metal against 
the inroad of acids, such as is used in storage batteries, is 
lead or lead paint. 

Double Magneto for High-Speed Work 

Editor The Automobile: — I have a 45 foreign Fiat T- 
head motor and would like to install a two-point ignition. 
Would you advise me how to couple same with a Bosch three- 
magnet H. T. magneto? Also, how much power would this 
give? What would be the extra stress on the engine and 
whether it would be able to stand same? 

2. Can a steering wheel be changed from stiff to adjust- 
able rake, and how? 

3. Could you give me a diagram of the oiling system on 
the 1909 Fiat? 

4. Could you tell me where I can obtain a book on con- 
struction and care of the 1909 Fiat or a car of similar make? 
The Fiat Co. could not furnish me with same. 

5. Please give me the strongest solution to place just in 
the cylinder jacket, not in the radiator. Would lye do, and 
how long should it stand to loosen rust and corrosion? 

Jersey City, N. J. A. Mechanic. 

— If you intend to use the car for high-speed work, two- 
point ignition would be very satisfactory and can be secured 
in two ways. First, by coupling the plugs in multiple by 
means of special plugs for the purpose, and secondly, by 
changing the magneto for one with a double distributer. If 
you intend to use the car for speed work it would be better 
to change the magneto, but for ordinary work it would 
hardly be worth while to go to the expense of changing it. 

2. The steering wheel itself cannot be changed, but you 
no doubt refer to the column or post, which can be lowered 
or raised to any desired position. 

3. The Automobile has no diagram of the foreign Fiat 
on hand. As the American car is quite similar in this re- 
spect, however, this diagram is given instead in Fig. 3. 

4. A book on the care of the American Fiat can be secured 
from the Fiat Repairs Co., 640 West Fifty-eighth Street, 
New York City. This is practically the same as the foreign 
ear. 

5. The best way to remove the rust would be to take the 
cap from the top of the cylinder and scrape the rust from 
the water jacket space. 

Piston Slap May Cause Knock 

Editor The Automobile: — As a service man I have found 
in repairing and adjusting a motor, a knock which I cannot 
place or eliminate. In the first place, when the car was 
brought in, there was no knock. It was brought in for more 
power. We put in new patent rings, scraped carbon and 
ground in the valves. After this was done the knock came. 
It is really a tap, almost like a low tappet sound. We then 
took out the valves, thinking the stems were sprung. We 
had them all trued and faced off, then ground them in again. 
The knock was still there. We then put in new wristpins 
and bushings. Still it was evident. Last of all we raised the 
cylinders with fiber plates 3-16 inch, but to no avail. Where 
is the knock? 

Holyoke. Mass. H. O. S. S. 

— You have not mentioned piston slap which is a pos- 



sibility due to the fact that the pistons might tend to oscillate 
about the patent rings in the top of the cylinders and slap at 
their lower end. Another possibility is that the rings do not 
fit tightly enough in the piston grooves thereby giving a back- 
lash at the end of each stroke. The crankpin and crankshaft 
bearings also should not be overlooked. 

Power Not Accurate by Formula 

Editor The Automobile: — Can you give me a way to 
calculate the power of motors to determine the exact brake 
horsepower? 

Jonesville, S. C. H. W. L. 

— It is impossible to calculate accurately the horsepower 
of a motor by formula. If this were so, the formula would 
have to include every possible variable, because if it did not, 
it would be incorrect for every value of that variable except 
one. Since the power developed by a motor includes such 
things as cam contours, manifold and port designs, shape 
of combustion chamber, tightness of piston rings, frictional 
horsepower, losses through the bearings, etc., it is obvious 
that a formula which can furnish brake horsepower is im- 
possible. 

Three Possible Causes for Knock 
Editor The Automobile: — I drive a 1911 Hudson 33 which 
is in good order and will run smoothly and quietly if I keep 
it at a steady speed of from 16 to 25 miles per hour, but after 
stopping it will knock until I gain spee dagain. The car 
runs with this knock in running slowly or in starting. Re- 
tarding the spark makes no difference. Can you suggest a 
remedy? 

Mansfield, Mass. S. F. French. 

— There are three possible causes for the knocking. One, 
excess of carbon; two, a loose connecting rod; three, a loose 
bearing. First try removing all the carbon by having it 
scraped or burned out, and if this does not cure the trouble, 
the motor should be taken down and the bearings inspected 
for looseness. What is known as a gas knock often develops 
from a badly adjusted carbureter. 




Fig. 3 — Diagram showing the oiling lyatem uaed on Flat car* 
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Kemco Electric Starter 

THE Kemco Electric Mfg. Co. has 
brought out an additional unit for 
starting which can be used in con- 
nection with the fan type dynamo. This 
makes up a two-unit starting and light- 
ing system which can be fitted to cars not 
originally equipped with electric crank- 
ing. The cranking motor is designed to 
fit on the front of the car, replacing the 
hand crank, and to duplicate the action of 
hand cranking. When the switch button 
is pressed the same starting clutch as 
would have been employed with a hand 
crank is slipped into engagement with 
the crankshaft and the motor is spun 
until it fires. When the engine starts 
under its own speed the starting clutch 
is automatically thrown out in the same 
manner that the hand crank is thrown 
out of engagement when the engine 
starts. 

The system works at 6 volts and 
should be installed in connection with a 
100-ampere hour storage battery. The 
starter is made in two different sizes so 
that all classes of cars are covered. The 
gear ratio between the armature of the 
cranking motor and the crankshaft is 
9.6 to 1. 

Some of the special electrical features 
in connection with this machine are par- 
ticularly its automatic action in engaging 
to the crankshaft by means of a mag- 
netic control when the starting button is 
depressed. The release is altogether 
independent from the solenoid coil which 
engages the cranking motor with the 
crankshaft, being due as explained, to 
the declutching of the cranking motor. 
The starter is controlled by the car op- 
erator by a button depressed by the foot. 
It can be applied to practically any 



make of car by means of universal fit- 
tings which attach across the front of 
the frame and are adjustable in every 
possible way so as to fit the car properly. 
With this arrangement no drilling or 
machine work is necessary. 

In connection with the new cranking 
motor there is also brought out a positive 
drive for the Kemco fan generator. This 
gives an improved two-unit starting and 
lighting system with which a car can 
be completely electrically equipped. 

The overall dimensions of the crank- 
ing motor are 9 by 7 inches. Its weight 
is approximately S3 pounds and since the 
weight of the generator is 11 pounds, 
the two principal units total less than 
50 pounds. 

A special two-unit electric starting and 
lighting system for Ford cars has also 
been brought out, operating on the same 
principle as the larger one but adapted 
especially for the Ford. The entire out- 
fit, including the electrical fittings, 
lamps, side lights, tail lights, wire, etc., 
is $95 for the Ford, $125 for medium 
size cars and $150 for large cars. — The 
Kemco Elec. Mfg. Co., Cleveland, O. 

Spoon-Point Spark Plug 

Of conventional design, except for the 
shape of the terminals, the material of 
which is a new alloy, the Spoon-Point 
spark plug has entered the field. The 
terminals are spoon-shaped, as may be 
seen in the accompanying illustration, 
the spoon being 3 millimeters in diam- 
eter, the convex surface about 1 1-2 
millimeters above center, and the con- 
cave surface about 1 millimeter deep, 
giving an unusually large sparking and 
wearing surface. The inside convexity 
of the terminals is claimed to prevent 






Left — New positive drive for the Kemco fan generator. Right — Kemco starter, which can be 
used In connection with the fan type generator 



Section through Spoon-Point spark plug, to- 
gether with detail of spoon-shaped terminal 

the accumulation of oil and carbon be- 
tween the terminals, and produces a flat 
circular spark which is not diffused, but 
hot and effective, while the concave con- 
struction affords a drain for oil. 

A feature of this plug, in addition to> 
the distinctive shape of the terminals, is 
the white alloy manufactured after a 
secret patented process which is used 
for the terminal spoons. This alloy is 
somewhat lighter in color than platinum 
and is claimed to be very durable and? 
especially suitable for spark plug work, 
remaining bright under the most intense 
heat, regardless of the amount of oil used 
in lubricating the motor. The porcelain 
to be used in Spoon-Point plugs is also 
a special process product, patent appli- 
cation now pending. Ordinary porcelain- 
is being used until this patent is granted. 
The manufacturer guarantees these 
plugs and will replace any defect in 
workmanship or material, free of charge. 
Plugs will sell at retail for $1 apiece. — 
Spoon-Point Spark Plug Co., La Porte, 
Ind. 

Lock Switches 

Master vibrators are popular attach- 
ments for Ford cars and the L. G. S. is 
a combination of vibrator and lock 
switch. The switch is a Yale lock job 
and nothing can be done with the igni- 
tion as long as the lock is thrown open. 
The same switch lock can also be had 
without the vibrator, and the attaching 
screws are so arranged that they cannot 
be withdrawn when the current is locked 
Off. This effect is obtained by making 
the heads of the screws accessible 
through holes in the cover plate, and 
when the key is turned pieces of brass 
are drawn across the holes. The switch 
alone costs $3 and the switch combined 
with master vibrator $12. — Bass-Moody 
Co., Peoria, 111. 

Universal Test Clips 

For making quick connections the 
Universal test clip has been brought out 
to fill the field in ignition and battery 
charging service. These are manufac- 
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L. G. 8. 



combination master vibrator and 
lock switch for Ford cars 




Universal test clips for battery charging 

tared under different numbers pertaining 
to different types and examples of their 
construction, types 8 and 9 being illus- 
trated herewith. The clip generally used 
by the automobile trade is No. 13-A, a 
20-ampere lead plate design used chiefly 
for charging the batteries which come 
with the electrically equipped gasoline 
cars. Automobile manufacturers who re- 
ceive these batteries in quantities line 
them up on great long tables and by 
means of jumpers fitted with Universal 
test clips connect the batteries up in 
series for charging. The jumpers are 
made by taking a piece of lamp cord 15 
to 18 inches long and fitting the test 
clips on each end. 

The battery charging . stations and 
garages which have occasion to recharge 
these batteries also find use for the clips 
as a quick and ready means of making a 
connection. The teeth of the clips will 
bite through the corrosion on battery 
terminals, thus making it unnecessary 
for the garage man to clean the termi- 
nals. — R. S. Mueller & Co., Cleveland, O. 

Spranger Rim and Wheel 

This is a form of wire wheel which has 
the demountable rim feature and com- 
prises a standard form of rim holding 
the tire, which rim fits onto a steel chan- 
nel felloe to which the wire spokes run. 
Pairs of lugs are welded at equally 
spaced intervals around the inner sur- 
face of the rim, there being either three 
or four sets, depending upon the size. 
These lugs fit into slots cut in the chan- 
nel sides of the felloe and make the firm 
attachment of the two parts. On the 
felloe is the locking mechanism shown 
in Pig. 1. The dogs A which are pivoted 
to the felloe may be swung outward by 
the threaded nut B on the bolt C. When 



the rim is in place, the bolt is turned and 
the dogs then enter slots cut in the ad- 
jacent sides of the lugs on the rim, pre- 
venting the latter from coming off. To 
prevent the bolt from turning, a flat 
piece of steel goes over the head and is 
held in place by its springing into a 
small indentation in the channel side of 
the felloe. 

With this demountable feature, it is 
pointed out that the wire wheel is as 
simple to have as the wooden type. It is 
not necessary to carry extra wheels but 
simply the rims as would be the case 
with wood types. However, the Spranger 
concern makes this wire wheel with the 
demountable hub feature as well, the 
locking method being by means of two 
hub caps screwing on in opposite direc- 
tions and thus holding each other in 
place. — Spranger Rim & Wheel Co., De- 
troit, Mich. 

Johnson's Wax Body Polish 

With the idea of meeting the need for 
a protection for the high finish of the 
body, hood and fenders of all sorts of 
cars, S. C. Johnson & Son are manufac- 
turing a hard, dry wax, which they claim 
prevents both dust and water from stick- 
ing to the surface. This wax has long 
been used for polishing woodwork, floors, 
furniture, pianos, etc., which suggested 
to the makers that its quality of holding 
luster indefinitely because of its hard, 
dry impervious nature, would render it 
of value for automobile work. The wax 
is said to cover up small scratches, an 
advantage being that it is said to pro- 
duce as fine a finish over varnish of poor 
quality as ovef that of high grade, the 
wax acting entirely independent of the 
original finish on the car, and being 
equally effective as a protective agent, 
irrespective of the condition of the sur- 
face to which it is applied.— S. C. John- 
son & Son, Racine, Wis. 

Steering Steady 

To prevent the sidesway in a Ford car 
due to the construction of the spring as- 
sembly wherein both front and rear 
springs are hung between two shackles 
or links that are free to move sidewise, 
is the purpose of an invention known as 
the L-A Steady Steerer. It consists of a 
strut as shown in the illustration which 




Upper— Spranger wire wheel with demount- 
able rim. Lower— Locking mechanism 

is so connected between the body and the 
axle as to hold the latter in a position 
that will cause the road wheels to remain 
in a straight course set by the steering 
wheel. It accomplishes this by drawing 
the axle sidewise on upward movement, 
and by pushing it on downward move- 
ment, keeping the relation constant. 

This is advantageous because, it is 
pointed out by the maker, whenever the 
Ford machine not equipped with the 
steerer receives an axle side pull suf- 
ficient to overcome the weight of the 
body, which weight ordinarily holds the 
body, central on the chassis, then the 
axle moves sidewise in exact proportion 
to the force exerted. 

In application, the end of the strut 
attaching to the frame is fitted with a 
spring bolt to take the place of one of 
those ordinarily attaching spring to 
frame, while at the axle end it attaches 
to the regular link bolt which connects 
between the link and the spring shackle. 
— Lockwood-Ash Motor Co., Jackson, 
Mich. 




L-A Steady Steerer as It appears when mounted on a Ford car 
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Four Cylinders and Their Future 

Is There a Market for the $1,000 Four? — Some Thoughts Suggested by Gossip 
on the Recent Society of Automobile Engineers' Trip 

By A. Ludlow Clayden 



THE past, present and future position of the four-cyl- 
inder automobile in America has been a favorite sub- 
ject of discussion among engineers for several years, 
but on board the steamship Noronic on the recent summer 
session of the Society of Automobile Engineers it seemed to 
rival any other topic when three or four engineers got to- 
gether between the meetings. The writer, having taken a 
share in several such informal conferences, finds, after a 
week's reflection, that there arise upmost in his recollection 
a few leading ideas on which agreement seems fairly general. 

First of these, without a doubt, is that the four-cylinder 
motor has seldom, if ever, been given a proper chance to 
show its quality, because it is in isolated instances only that 
it has been made with an eye to anything but low production 
cost. 

Making a Cheap Motor 

Now, there is only one way, as a rule, to discover or create 
an inexpensive good article of any kind and that is to make 
it good first and cheap afterwards. Since engineers have 
discovered how to make good sixes and good eights, to say 
nothing of good twelves, hardly anyone has had the time to 
make a four along similar lines, and it is safe to say that 
nobody has, till recently, given deep attention to the possi- 
bility of creating a really good four-cylinder motor that 
could find a place in a $1,000 chassis. 

There are, of course, motors which are used in cars of 
about this price whose manufacturers would consider them 
good motors, and they are good from several viewpoints; 
but they are not modern designs of the high-speed, high- 
efficiency type directly comparable with the eights. We have 
nothing on the motor market that resembles one-half a 
Cadillac, for instance. 

There are some big fours of excellent design and com- 
parable with any modern work at home or abroad, but these 
are in fairly high-priced cars and are not to be bought for 
assembly manufacturing. Yet, considering what we now 
know concerning the cost of making a highly efficient eight 
of dimensions approximately 3 by 5 in., it seems reasonable 
to suppose that an equally well made four could be pro- 
duced at a price which would make possible its incorporation 
in a $1,000 car. 

Buyer's Taste a Question 

It is obvious that such a motor would give us only about 
one-half the power of a 3 by 5 eight or two-thirds that of a 
six of similar dimensions, though in practice the power should 
be a little in excess of this proportion at equivalent crank- 
shaft speeds, so we come to the point of wondering whether 
the power available is enough for any sort of automobile that 
the American user would accept. 

Question: Is there still magic in the words six and eight, 
or is it the absence of the kind of car we are considering 
that makes the absence of the demand? 

Or putting it another way: Will the man who now uses 
a $720 four pay another $250 for a little more power, much 
smoother running and much better finish on a car of the 
same size. 



The writer, realizing how greatly conditions differ both as 
to service and to public taste on opposite sides of the At- 
lantic, always hesitates to bring in any argument based on 
European experience solely, but in this connection it is not 
out of place to just mention the fact that the well made, 
small size and rather costly car was an experiment when 
it came on the European markets. Europe has not had any 
good $1,000 cars to carry four people, but that is a matter 
of quantity only. There are several British and French 
automobiles of four-passenger capacity which are regarded 
as good material, workmanship and finish, that could easily 
be sold for this price if they could be made in thousands 
instead of hundreds. Now, the British and French buyer 
was very skeptical about these cars when they first appeared, 
very skeptical indeed, and it took experience to show him 
that their wonderful economy in upkeep combined with better 
performance than that anticipated made them desirable 
things to own. Might not the same thing reasonably happen 
here? 

Who? 

At this point comes the greatest divergence of opinion. 
The writer confesses to an open mind and merely observes 
that the engineers divide into two main camps, those who 
say that the American user thinks more of size than any- 
thing else, and those who say that "they would like to see 
some one else try out the scheme." 

In estimation of the buyer's predilections the salesman 
ought to know, but it is the experience of many different 
sorts of business that the salesman often is too conservative. 
He hates to change a thing which is going moderately well 
for fear it should not be approved. He is a little loth to 
gamble on a new article. 

Thus one may query the estimate of the public mind. 

Quality Beats Quantity Sometimes 

Taking the broad view, there are many things which the 
American man or woman likes to have of the highest pos- 
sible quality regardless of cost. In fact, does not this apply 
to all the surroundings of daily life, to furniture, to homes, 
to food, to clothes even? There is no rush for the largest 
house, the largest chair or the widest menu that a given 
price will buy, so why should there be regard for bigness only 
in automobiles? 

Here no doubt many of my readers will say, "That may be 
all very well for other places, but size for money has been 
the manufacturer's cry so long in the automobile field that 
it is too late to try any other tack." Well, it may be so, but 
there are many engineers and many manufacturers who do 
not seem to be so sure about it. 

Precedent Broken by Eights 

Perhaps the coming of the multi-cylinder motors after we 
thought that everything had settled down to sixes and fours 
has shaken convictions. Perhaps it was the ready way in 
which expensive cars of new construction were seized upon 
by the motorist, which has disturbed the tranquil attitude 
of two years back, but it is disturbed and there are chances 
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now for many novelties which had no chance till something 
happened along to shake the automobile industry to its very 
foundation ; and, let it be remembered, the ultimate user, the 
customer, is a part of the industry, just so soon as he buys his 
first car, and he is shaken, too, with the rest of the trade. 

A Household Parallel 

America of all places in the world is the last where con- 
servatism of the buyer need be considered as paramount, 
for in no other country on the globe are people educated to 
the point where the rapidity of advance of science and manu- 
facture is realized. There are literally thousands of petty, 
labor-saving household tools and utensils in universal use in 
U. S. A. which could not be sold in any other market without 
an educative campaign spread over years. 

Does this not really mean that if the manufacturer has 
something he knows is good, something which will give satis- 
faction to the man who buys it, it will take less effort on his 
part to make the buyer fall in with his views in America than 
it would anywhere else? If this is true, then it is not really 
necessary to think about the buyer and his supposed tastes, 
since it is possible to create a new taste with very little effort. 

Now, given our small, but highly-efficient motor, we know 
that good road performance is obtainable by putting it into 
a car of a weight in proportion to its power. Half a Cadillac 
motor will pull half a Cadillac car. Can we make that half 
car is the question troubling many engineers. 

Argentina an American Auto- 
mobile Market 

A MERICAN-MADE automobiles are steadily gaining in 
**■ popularity in the Argentine market, their proportion 
of the total imports of automobiles into that country having 
risen from 10% per cent in 1912 to more than 19 per cent 
in 1913, the latest period for which detailed official returns 
are available. 

The imports of automobiles into Argentina during 1913 
were valued at $5,194,200, supplied chiefly by France, the 
United States, Germany, Italy, the United Kingdom, and 
Belgium, in the order named. While France still ranked 
first in the importation of automobiles into Argentina in 

1913, the United States made a larger actual and relative 
gain than any of the other countries named, and rose from 
fourth place in 1912 to second place in 1913. In 1914, when 
the world-wide depression reduced the value of automobile im- 
ports into Argentina to about one-fifth of their normal total, 
those from the United States also decreased, the exports of 
automobiles from the United States to Argentina and other 
countries of South America in that year being a little over 
one-third of those of the preceding year. 

Exports from United States 

The imports of automobiles into Argentina during the last 
four years were as follows: 1911 — 2461, valued at $2,346,- 
600; 1912—4281, valued at $5,159,000; 1913—6115, valued at 
$5,194,200; 1914; 2186, valued at $1,105,700. 

Exports of automobiles from the United States to all 
countries increased from 329, valued at $2,833,154, in April, 

1914, to 6345, valued at $8,045,222, in April, 1916. This 
growth was almost exclusively in commercial automobiles, of 
which the exports rose from 52, valued at $72,6T6, in April, 
1914, to 2267, valued at $5,240,481, in April, 1915. About 
half of these commercial automobiles went to France and 
the remainder chiefly to England and other European coun- 
tries. In the 10 months preceding May 1, 1915, exports of 
passenger automobiles aggregated 14,641, valued at $12,- 
356,472, as against 23,167, valued at $20,664,480, in the cor- 
responding period one year earlier; while those of commer- 



It is, of course, obvious that we cannot make it to hold 
the same number of people, the load must also be in propor- 
tion, but, if we continue the Cadillac allegory, and assume 
that this car gives a proper power for seven passengers, 
then the half size motor should be almost equally at home 
with four passengers and well content with three. 

Most of the cheap five-passenger cars on the American 
market to-day are not big enough for their rated load. They 
are comfortable for four, but a tight fit for five, and it is 
noticeable on the road that the normal load is three or four. 
Past four there is just as strong a chance of finding six 
or seven aboard as of the rated five. So it is open to ques- 
tion whether the nominal five-seat capacity is so important 
as some people would have us believe. 

In conclusion, the writer again wishes to emphasize the 
fact that he is unconvinced either way. He sets up no pre- 
tense to be a judge of the buyer's taste, but when so many 
engineers and so many manufacturers are found discussing 
somewhat along the lines here expressed, the questions be- 
come matters that the motorist and the member of the trade 
ought alike to consider. Perhaps nothing will happen, per- 
haps much will transpire; it is far too early yet to ofter 
even an opinion on the subject. The purpose of the writer^ 
is to throw a little light on some straws which are fluttering 
in the breezes of Michigan and Ohio and have not yet taken 
a sufficiently settled position to indicate the way the wind 
is going to blow. 



cial automobiles numbered 8580, with an aggregate valua- 
tion of $23,977,968, compared with 595, valued at $934,330 in 
1913-14. 

Road Dust in Cylinders, Etc. 

(Continued from page 18) 

anism with a lot of exposed parts and journals and electrical 
connections and then actually suck all the dirt there is 
around the country in upon it." 

Mr. Jehle cited German experiments to the effect that it 
was more important for cooling purposes to subdivide the air 
into small parts than to subdivide the water. 

On the whole it was generally admitted at the meeting 
that the current of air which the fan of the average car is 
capable of drawing in through the average radiator is very 
wastefully applied, from which it would follow that the total 
area of air intake, at the front or rear of the radiator or 
behind the fan, could be reduced without harm if the means 
used for this purpose involved a more equable distribution 
of the air supply in all portions of the radiator and less vio- 
lent counter-swirling of the air once it was under the hood. 
The problem of reconciling and combining such improved con- 
struction with provisions for filtering or precipitating the 
road dust before it reaches the carbureter is now bidding 
for an experimental solution which in course of due time 
may find its way into standard design. 

For the first experiments it may perhaps be preferable to 
determine the dust question independently of all complication 
with the efficiency of the cooling system and to erect a filter 
box of ample dimensions around the whole carbureter, includ- 
ing hot, cold and auxiliary air intakes, but if the premises are 
found correct, according to which there are faults to be 
remedied at the primary air intake through the radiator as 
well as at the secondary intakes in the carbureter, the prettier 
and more thorough improvement must evidently in the long 
run be one which strikes the evil at its root, excluding dust 
from all air entering under the hood. 

Among desirable data, meanwhile, would be such as would 
make it clear whether dusty country driving produces carbon 
deposit more rapidly than city driving, under otherwise equal 
conditions. — M. C. K. 



Digitized by 



30 



THE AUTOMOBILE 



July 1, MS 



Studebaker Refines Four and Six 

Cars for 1916 More Powerful, Larger, and Sold at Lower Price 
— Standardization of Parts Lessens Cost of Manufacture 



GREATER standardization of the parts entering into its 
two chassis — four and a six — and further attention to 
production make it possible for the Studebaker Corp. 
to bring out its new models in larger and more powerful form 
at reduced prices. 

The price cut is most emphasized in the six, which is to 
sell at $1,060 as a seven-passenger touring model, and $1,000 
as a roadster. For .the previous seven-passenger six, the 
price was $1,450. In the seven-passenger touring model on 
the four-cylinder chassis, the cut has been $100, making it 
$885; while the new roadster is $135 less than previously, 
or $860. 

The bodies are practically alike on four and six e^as-'- 
and most of the difference in wheelbase is taken up by the 
engine. The cars are made to conform to the same general 
design throughout, so far as possible. In fact, they are much 
more similar this year than ever before, and practically the 
only differences in addition to the difference in number of 
cylinders, are the wheelbase, rear axle gear ratio, and rear 
spring size. 

This standardization is reflected in the prices. 

Greater Accessibility 

One of the main changes in the cars as compared with 
the previous types is in the redesigning of the engine for 
greater accessibility and quietness along with more power. 
The bore has been increased from 3% in. to 3% in., the stroke 
remaining the same as it was, at 5 in. The cross-shaft at the 
front has been removed, and there is a big change in the 
manifolding. The wheelbase has been lengthened on both 
chassis, the six getting 1 in. more, making it 122 in., and the 
four having 4 in. added to give it 112 in. 

Improvement in the clutch, enlarging of the propeller 
shaft, a general smoothing out of the lines of the bodies, 
changes and simplifications in the electric system and the 




Studebaker four-cylinder motor similar design to tlx used for 1916 



wiring, the use of real leather upholstery and some other 
minor improvements in the chassis and frame are points 
which will indicate that although Studebaker has seen fit to 
come down in the prices of its cars, there has been no curtail- 
ment of their value. In fact the cars are larger, more com- 
fortable and have greater power. 

In general, however, characteristic Studebaker design still 
holds in the mechanical make-up of the cars. The gearset 
is still in combination with the floating rear axle; a cone 
clutch is used; the Wagner electric lighting and cranking 
combination is employed, and the gasoline tank is in the cowl. 
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Refined lubricating system as used In the six-cylinder model 



The increase, of the bore of the motor, together with the 
other alterations, add about 22.5 per cent to the piston 
displacement of the powerplants, and it is claimed that an 
even greater percentage of increase is made in the horse- 
power. The six has a displacement of 353.8 cu. in., and is 
rated by the maker at 60 hp., while the four has a 235.3 
cu. in. capacity with rated horsepower of 40. 

Cross-Shaft Removed 

Probably the most important change in the engine design 
is in the removal of the cross-shaft at the front. This was 
spirally driven from the camshaft gear and operated the 
water pump on one end and the ignition distributer on the 
other. Now the pump is driven from the camshaft gear on 
the left, and the distributer is vertical and operated through 
bevel gear connection with the front end of the camshaft. 
The other unit affected by the change is the generator, which 
now sets on end with its armature shaft vertical and has 
spiral gear drive from the front gears. This is on the right 
forward side. 

The starter motor is also placed at the front and on the 
right side. It is arranged horizontally and drives the crank- 
shaft through a roller chain connection and a housed-in train 
of reduction gearing. The chain is not inclosed, and is 
compactly placed between the fan pulley and the gear hous- 
ing. The driving sprocket has nine teeth, and the sprocket on 
the crankshaft end has forty 
teeth. In the front gear driving 
system of the new motors, the 
matter of silence is provided for 
by the making of the mainshaft 
and generator gears of case-hard- 
ened steel, with the camshaft 
gear of cast iron. This gives 
steel running against iron. 

Manifolds Redesigned 

Another big change is the aboli- 
tion of the internally-cored pas- 
sages for the distribution of the 
gases to the cylinders. The car- 
bureter formerly occupied a posi- 
tion on the right side, and the 
gases thus went through the 
water jackets to the valves on 
the opposite side. Now, however, 
Studebaker has gone back to the 
original method of placing the 



carbureter on the valve side, 
and using separate manifolds 
to get the gases to the intake 
. openings. It is believed that 

f^M \J by using these manifolds 

with smooth and uniform 
passages, the power is aug- 
mented, for there is less fric- 
tion. Cored passages are 
bound to be somewhat rough 
on the inside, and then, too, 
it is difficult to make the sec- 
tion uniform. With this new 
intake manifold construction, 
the exhaust header is shaped 
so that the intake piping can 
go below it without interfer- 
ence with the valve cover. 

Along with stiffer rods and 
larger crankshafts, the pis- 
tons have been lengthened % 
in. to make them 4% in. long. 
The pins now are secured to 
the pistons by set screws, which is in contrast to the old 
method of pressing them into the rod end with bearing in the 
piston bosses. 

A change has also been made in the tappet design, making 
it much easier to take them out if necessary. They used to be 
made of mushroom shape, that is, with the big end at the 
bottom, making it compulsory to take them out through the 
crankcase. Now they are the same diameter all the way 
down, so that they can come out through the top as soon as 
the valve and spring are out of the way. 

Oiling System Altered 

There is a change in the circulating splash oiling system, 
which is conducive to a more positive oiling at low engine 
speeds. The former plunger pump located on the side of the 
crankcase and driven by a camshaft eccentric has given way 
to a gear pump on the rear end of the camshaft. This also 
does away with the slight noise which the old type made. 
Also, the sight feed on the dash has been replaced by a pump 
pressure indicator. 

A very clever improvement over the former wiring of the 
electric system is made in the fitting of a junction box. This 
box is placed on the right rear side of the engine where it is 
very accessible. All wires go to this box, and there is prac- 
tically none on the body with the exception of that going to 
the control apparatus on the instrument board. A cover 




Rear axle and transmission system which has been continued In the refined models 
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plate over this junction box held by four screws gives access 
to the wiring connection for the entire system. As this box 
is very close to the motor generator and starter, the wiring is 
consequently very short from them. All of the wires run 
through waterproof conduit, and as the system is of the 
one-wire type, it is doubtful if a more compact or simpler 
wiring layout could be worked out. 

Should it be necessary to remove the body from the chassis, 
the minimum disturbance of the wiring would be necessary, 
due to this mounting on chassis and motor. Further, it is 
usually considered that the greatest troubles from the elec- 
tric systems of the modern car are due to the working loose 
of connections, and as most of them on these new Stude- 
bakers are a part of the rigid portion of the machines, any 
body movements will not affect them — factors which should 
make a very efficient electrical system on the whole. 

Six- Volt Electric System 

The storage battery, a lOO-amp.-hr. Willard, is placed 
under the right front seat and attached to the frame in a 
special hanger. The electric system operates at 6 volts, and 
though the starting unit is smaller and of lighter weight, it 
is said to be more efficient, cranking the engine at higher 
speed through being geared higher. 

In the clutch a change has been made to make this unit 
more serviceable. The former bronze clutch collar has been 
replaced by a ball-bearing throwout, this tending to less 
wear and requiring less attention. 

The propeller shaft has been made more substantial and 
whipping has been prevented by increasing the diameter from 
1% in. to 1 5/16 in. The shaft is an alloy steel design, 
fitted with a universal at either end. 

The gearset bolts through a flange to the pressed-steel 
housing of the rear axle, and on the left side of it is attached 
a pressed-steel torsion arm which runs forward to a mount- 
ing on the intermediate frame cross-member. Radius rods 
run forward to the frame side members to do their part in 
preserving axle alignment. 

Brake operating shafts and equalizers are now carried on 
the rear axle unit, and the brakes and radius rods now swing 
on the same center making for uniform brake action regard- 
less of car load. In the gearset there are no changes, but the 
axle housing has been made heavier. The four-cylinder 
chassis has an axle ratio of 4 to 1, and that of the six is 
3.7 to 1. 



The entire spring suspension has been gone over, and on 
all cars three-quarter elliptic rear springs are fitted, these 
being underslung from the axle. They measure 51 in. rear 




Layout of the Studebaker dash which ha* been remodeled 




Studebaker bodies for the 1916 season, showing from top slx-cylindsr 
seven -passenger, five- passenger design and coupe 



and 38 in. front on both cars. The previous four has elliptic 
rear springs, although the six used three-quarter elliptics. 
The cars are lower hung than formerly also, this being 
brought about by the lowering of the rear springs along 
with the dropping of the front axle at the spring seats. 

Frames have been strengthened by having fewer holes in 
them, and these are not in line, so that no weakening should 
result. Another minor chassis detail is the fitting of a long 
tail pipe to the muffler to avoid noise under the body. 

Tires are 34 by 4 on either chassis, this being an increase 
on the four which formerly was shod with 33 by 4's. Straight 
sides are used, the rear set being of the safety tread type. 
A new form of rim is also supplied, the main feature of 
which is a special form of pawl lock which makes it easier 
to detach the tire. 

The wheelbase increases give more body room, and along 
with this, the bodies are well proportioned and of excellent 
lines. The back of the front seat has been shaped to fit the 
back, really making an individual back for each of the front 
passengers. A new form of auxiliary seat is provided. 
These fold into compartments in the floor of the tonneau, and 
when not in use, they are flush with the floor. But when 
unfolded, they leave a sub-floor exposed, and in this the seat 
occupant can comfortably put his feet. 

These comfort features taken together with the fact that 
more attention has been given to balance than ever before, 
so that vibration and motor noises have been materially re- 
duced, gives a more efficient power-plant as well as a more 
efficient chassis. Heavier dimensions in critical parts from 
crankshaft throughout the entire chassis are in a measure 
responsible for the excellent results. 

In the control of the cars, the improvements are principally 
the providing of adjustable pedals, and the locating of trie 
starter pedal more conveniently at the gearshift gate. A. 
new dash arrangement has also been effected with the instru- 
ments all grouped for one light. The rotary electric switch 
has been removed from the heel board and mounted on the 
dash, and a lock is provided for the ignition switch. A vi- 
brator type of horn has given way to a Sparton. 
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Aluminum Pistons 

ONE of the significant points of the S. A. E. 
summer session was the fact developed that 
aluminum pistons are here to stay. They have come 
as only another interpretation of the practically uni- 
versal trend towards small bore and high speed. 

Granted then, that this field has been opened to 
the aluminum foundrymen and the aluminum piston 
has been accepted, there are still some points which 
have not been reduced to standard practice. The 
formula for the alloy itself is still in the trade-secret 
class and naturally the subject of a difference of 
opinion. The exact clearances necessary are still 
•debated and the reinforcing of the piston head to 
take care of the effect of the high temperatures on 
the strength of the material is a necessary precau- 
tion which must not be underestimated. 

These and the other technical questions must be 
studied by the foundrymen because there is no doubt 
in the light of present developments that the car 
designer is going to call upon them to furnish these 
light castings. In the discussion at the S. A. E. 
meeting on the Lakes no one brought any serious 
objection against the light pistons, and now that 
the engineers of the automobile industry have given 
their approval it is to be expected that cars regu- 
larly equipped with these pistons will rapidly in- 
crease. In meeting the demands for light weight in 
pistons aluminum alloys are today occupying the 
position that cast steel was booked to take. 



1 00 Miles Per Hour 

FIVE HUNDRED miles in 5 hr., almost if not 
quite, for 7Vfc min., less would have done it! 
Pause and think, for it is truly something worth 
thinking about. 

What does it mean? 

This perfectly prodigious speed means that firstly, 
the machine has been created of the needed power 
and stamina ; secondly, that the air-filled tires have 
been made to carry the machine and transmit the 
power; and thirdly, that the track has been built 
on which such a machine can run in safety. 

For the track, all credit to those who constructed 
it, but no deep problems of science had first to be 
mastered. 

For the tires, the mechanical clear thinking which 
produced the cord construction and the labor of 
rubber experts calls for praise and admiration. 

For the machine, we have to make acclamation 
to thousands of engineers and thousands of metal- 
lurgists of many nations, who together have devised 
new and ever new ways for loading metal as it 
never was loaded before, and for making new metal 
to bear the stress. 

Like all marvels of this age, we, a people dulled 
to appreciation by ever-repeated wonders of me- 
chanics, are apt to regard it very calmly. 

What, after all, is there so very wonderful about 
it? 

Well, let us pour out a bucket-full of gasoline and 
placing it on the floor take in our hands four alumi- 
num pistons weighing, say, a pound apiece. Prob- 
lem : From some stuff like that limpid liquid in the 
bucket, through the medium of these four bits of 
bright metal, push 2 tons on wheels 500 miles in 5 hr. 

What would you have said 10 years ago? 

Don't Stampede 

A NOTED English engineer recently voiced the 
opinion that the multi-cylinder movement 
which has gained such headway in this country will 
serve to develop the four and the six. In Europe the 
same conditions were experienced, only instead of 
eights and twelves, the six was the disturber. For 
several years Europe took up sixes enthusiastically, 
but now there are few made abroad. The six was 
more flexible and a better performer than the fours 
then built, but its coming stirred the designers of 
fours to greater activity, with the result that be- 
fore long they were producing fours that were as 
good performers as the sixes. It took the six to 
waken them. 

The public is not going to care whether it rides 
behind a four or an eight or a twenty-four so long 
as one performs as well as the other, so is not the 
main thing to bring the fours and sixes up to the 
standard of the eights and twelves? It will be easier 
for many engineers — and better perhaps for the 
dividends of the concerns they represent; — to con- 
centrate upon the making of better engines of types 
with which they are already familiar, than to strike 
out blindly into a field of design that is wholly new. 
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Two-Speed Rear 
Axle Suit 

Washington Patent Attorney 
Sues Cadillac Dealer and 
Detroit Maker 

Washington, D. C, June 26 — Claim- 
ing damages in the sum of $100,000 
Dempster M. Smith has filed suit in the 
District supreme court against the Cad- 
illac Motor Car Co., Detroit, Mich., and 
the Cook & Stoddard Co., their agents 
here. Smith claims that he is the in- 
ventor of certain improvements for a 
motor car to change the speed gearing; 
that letters patent were issued to him 
by the patent office on February 7, 1911, 
and January 27, 1914, for these inven- 
tions. He farther alleges that the Cad- 
illac Co. and the Cook & Stoddard Co. 
have sold cars equipped with double 
direct-drive transmission gearing, which, 
he claims, is an infringement on his in- 
vention and that said gearing is in all 
respects similar to the gearing covered 
by the letters patent which he holds. He 
alleges that these cars have been exposed 
for sale since the issuance of the pat- 
ents to him. Smith is a patent attorney 
and is associated with a patent law firm 
here. 

Two Hudson Additions 

Detboit, Mich., June 28 — The Hudson 
Motor Car Co. has contracted for two 
additions to its plant which will cost 
about $40,000. The first addition, a two- 
story building, 60 by 180 ft., will provide 
more room for the tooling and enamel- 
ing departments. The second addition 
will consist of a three-story building, 60 
by 100 ft., to the chassis and chassis 
painting departments. 

Monarch Officials Resign 

Detboit, Mich., June 28 — Three offi- 
cials of the Monarch Motor Car Co., H. 
D. W. Mackaye, sales manager; W. R. 
Bamford, production manager, and A. A. 
Lehr, director of purchases, have severed 
their connection with the company and 
will enter into business for themselves. 

Tire Co. to Start Near Denver 
Denver, Col., June 24 — Colorado will 
soon have a modern tire factory, which 
will make tubes and casings especially 
adapted for the dry climate of the Rocky 
Mountain region. The plant is now 
being constructed and equipped at 
Arvada, 7 miles from Denver, by the 
Dry Climate Tire Mfg. Co., a Colorado 
corporation. 

The first unit of the factory, a one- 
story building 75 by 200 feet, has been 



completed, and the machinery will be 
installed at once. The new concern ex- 
pects to have tires ready for the market 
by July 1. The plant will be of modern 
construction throughout, equipped with 
the latest machinery, and expert tire 
builders will be brought in to take charge 
of the work. 

Among the experienced tire men con- 
nected with the new enterprise is F. B. 
Clark, for several years with the B. F. 
Goodrich Co., who will be sales manager 
for the Dry Climate tire and who is well 
known to the trade throughout the ten or 
twelve states comprising the territory 
for which the new tires will be especially 
made. In the beginning, at least, the 
company expects to confine its trade to 
Colorado, Wyoming, Idaho, Utah, Ari- 
zona, New Mexico and part of Okla- 
homa, Texas, Kansas, Nebraska and 
South Dakota. This territory is now 
showing a yearly increase of about 10 
per cent in the tire business. 

The promoters of the new project have 
been experimenting for a year and a half 
to ascertain results of curing and vul- 
canizing tires in this climate, and claim 
that they will be able to sell their 
"acclimated" tires at standard prices and 
also furnish a 10 per cent, better 
guarantee. 

The factory is being erected on a two- 
acre site donated by the people of 
Arvada, and the company has an option 
on an adjacent tract of five acres for 
expanding. The concern is incorporated 
for $200,000 and is financed entirely by 
Colorado capital. 

There is no other tire factory in this 
vast territory between the Mississippi 
Valley and California. 

The present size of the plant will have 
a capacity of 100 tubes and cases daily. 

Fight Tar Nuisance 

Boston, Mass., June 19 — The first gun 
in the campaign to abolish the tar nui- 
sance where the entire width of the 
highway is spread with it at one time 
took definite form here last week when 
the Automobile Legal Association sent 
out a request to newspapers and other 
organizations to fight the matter. The 
Bay State A. A. officials at once pledged 
their aid and the fight will be made 
throughout the State. The Highway 
Commission is to be asked to specify in 
all its contracts that but one side of the 
road shall be tarred at a time. In its 
request issued to-day the Automobile Le- 
gal Association states that the tarring 
of the entire width of the highway is not 
only responsible for damaging cars, but 
it also makes traveling dangerous, and 
increases the chances of accidents. And 
as the motorists pay more than $1,000,- 
000 now in fees alone, exclusive of per- 
sonal property taxes, it is felt that such 
nuisances should be abolished. 



U. S. L. & Heat Co. 
Reorganized 

Capital, $7,000,000-Headquar- 
ters at Niagara Falls — To 
Sell Old Co. July 1 

Albany, N. Y., June 28 — The United 
States Light & Heat Corporation of Ni- 
agara Falls, was incorporated to-day 
with a capital of $7,000,000. The com- 
pany purposes to manufacture machin- 
ery and apparatus for the production of 
light, heat and power. The directors in- 
clude A. Stanley Jones of 61 Broadway, 
New York; G. M. Walker and A. L. 
Fowle, 60 Broadway, New York. 

The new company is to take over all 
the property and assets of the old United 
States Light & Heating Co., valued at 
approximately $2,500,000. The stock- 
holders of the old company already have 
paid in assessments amounting to $472,- 
000 and it is expected that before the new 
company begins business on July 1 at 
least $525,000 will have been received. 

The sale of the property of the United 
States Light & Heating Co. is to take 
place at Niagara Falls on July 1 next 
and the stockholders' protective commit- 
tee will bid for the property on that date, 
an amount probably slightly in excess of 
the $750,000 of debts of the old company. 

It is the purpose of the management of 
the new company to eliminate the New 
York office, having its headquarters in 
Niagara Falls. 

Chalmers Twin City Change 

Minneapolis, Minn., June 29 — The 
Chalmers Northwest Co. has been organ- 
ized and incorporated, its capital stock 
being $50,000, of which $35,000 has been 
paid in. The new company has been ap- 
pointed distributor for the Chalmers for 
practically the entire state of Minne- 
sota and sixteen counties in Wisconsin. 
E. C. Thompson is president of the com- 
pany; G. N. Michaud, vice-president; R. 
V. Hess, secretary-treasurer. Joseph 
Warren, formerly with the Chalmers Mo- 
tor Co., Detroit, is sales manager for 
Minneapolis and G. N. Michaud is sales 
manager for the branch which will be 
operated in St. Paul. 

Eeeton Plant Sold 

Detroit, Mich., June 28 — The Detroit 
Trust Co., receiver for the American 
Voiturette Co., which made the Car-Na- 
tion and Eeeton cars, has sold the bank- 
rupt concern's plant to Louis R. Gross- 
light, Detroit, and Isaac Gersen, Toledo, 
Ohio. The plant and factory property 
were appraised at $45,000 and it is said 
that this amount will be realized by the 
sale. 
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1916 Crow Price 
Reduced 

Four-Cylinder Model Offered at 
$725 or $425 Lower— Com- 
plete Equipment 

New York City, June 24 — The Crow 
Motor Car Co., Elkhart, Ind., is offering 
a popular priced model for 1916 listing 
at $725 with full electrical equipment. 
This is a reduction of $425. 

This new model known as the CE "30" 
is the largest four-cylinder Crow model 
that will be produced this year. The 3% 
by 5 long stroke motor develops 34.9 hp., 
on brake test. The cylinders are cast en 
bloc with water jackets integral. The 
cylinders and head are cast separately. 
The head is removable. The connecting 
rods and crankshaft are drop-forged, 40 
per cent carbon steel, double heat treated. 
The exhaust manifold is cast with an 
inner partition to prevent back pressure 
from one cylinder to another. The front 
crankshaft bearing is 1% in. diameter 
by 3% in. long and the rear is 1% in. by 
3 15/16 in. long. 

The axles are of the same design as 
previously used in Crow cars. The rear 
axle is full-floating with differential 
gears of nickel steel and is accessible for 
adjustments. The front axle is an 

I- beam section, drop-forged in one heat- 
ing with no welding. The brakes have 

II- in. drums and a 100 per cent brak- 
ing surface. The front springs are full 
elliptic; rear springs are three-quarter 
elliptic and are slung under the axle 
with supports which swivel on the cru- 
cible steel axle housing. 

Therm o-syphon cooling system is used. 
Lubrication is by means of the splash, 
constant level system; the level being 
maintained by a plunger pump. The 
crankcase is reinforced aluminum. It is 
possible to remove any connecting rods 



Auburn Four and Six for 1916 

New York City, June 25 — The Au- 
burn Automobile Co., Auburn, Ind., has 
announced a four and a six for 1916. 
The four will sell for $985 and the six 
for $1,550. 

The four is a T-head motor, cast en 
bloc, 3% by 5, unit power plant with 
three point suspension. Other features 
are cantilever springs, left drive and 
center control, electric lights and electric 
starter, one-man top, and fully equipped 
without extra cost. The wheelbase is 
114 in. and the tread is standard. 

The six seven-passenger touring car 
has a 3% by 6 motor, center control, left 
drive, cantilever springs, electric lights 
and starter, one-man top and folding 
and disappearing extra seats. The 
wheelbase is 126 in. 



and pistons without disturbing the ad- 
justment of the main bearings. 

The equipment is complete including 
head-light dimmers, dash light, muffler 
cut-out, combination tail-light and license 
bracket, hinged robe-rail, tire and rim 
carrier in rear and extra rim. 

The body is of streamline design. The 
built-in windshield is of the rain vision, 
full ventilating type. The steering 
column is placed at the left with gear 
shifting lever and emergency brake in 
center. The Disco starting, lighting and 
generating system is of the single-unit 
type with a 12-volt battery under the 
front seat. Stewart speedometer, dash 
light, electric switch and gasoline tank 
filler are located on the instrument board. 

The wheels are 32 inches, equipped 
with 3%-in. tires and demountable rims. 

1916 Moon Six at $1,475 

New York City, June 26 — The Moon 
Motor Car Co., St. Louis, Mo., has an- 
nounced a seven-passenger six for 1916 
selling at $1,475. 

A 40 hp. 3H by 6 Continental-Moon 
motor, with Delco starting, lighting and 
ignition system with a new switch, hav- 
ing an ammeter on the dash, is used. 
Other features are a Hotchkiss drive 
with underslung rear springs; a 
longer wheelbase, 125 in.; streamline 
body with disappearing seats entirely 
concealed when not in use; Stewart 
vacuum gasoline feed and speedometer; 
full-floating rear axle, crown fenders and 
one-man top. 

A larger six, 60 hp., selling at $2250, 
will also be manufactured. This car em- 
bodies the same mechanical design as the 
1915 model. The company will manu- 
facture only these two sixes for 1916. 

Ford Postpones Capital Increase 

Detroit, Mich., June 28 — Rather than 
incorporate in another State than Michi- 
gan, the Ford Motor Co., it was said yes- 
terday, will delay for two years the 
payment of its stock dividend and in- 
crease its capital from $2,000,000 to 
$50,000,000. 

The directors recently decided to make 
the increase in capital stock and to pay a 
stock dividend of $48,000,000. It was 
discovered, however, that Michigan laws 
provide that no company incorporated 
under its statute shall have a capitaliza- 
tion in excess of $25,000,000. The com- 
pany has therefore decided to wait until 
legislative action empowers it to carry 
out its proposed plan. 

Overland Raises Wages 
Toledo, Ohio., June 25 — The Willys- 
Overland Co. has raised the wages of its 
10,600 employees 5 per cent, effective 
July 15. The increase was voluntary, 
and will add $520,000 a year to the 
payroll. 



Apperson Eight at 
$1,850 

Two Sixes Also to Be Made by 
Kokomo Concern— 
Four Dropped 

Kokoma, Ind., June 28 — Apperson 
Bros. Automobile Co. of this city, has 
announced an eight-cylinder car for the 
1916 season. It will be known as the 
eight-sixteen and will be made in a 
seven-passenger touring car and a four- 
passenger roadster. The wheelbase is 
128 in. and the eight-cylinder motor 
is a V-type having 3% -in. bore and 5-in. 
stroke. The cylinders are cast in blocks 
of four and mounted on an angle of 90 
deg. on the crankcase. 

In addition to the eight, there will be 
two sixes. A large car known as the six- 
sixty, of 135-in. wheelbase and a T-head 
4% by 5 block motor on which is carried 
a seven-passenger touring body and a 
smaller six known as the six-sixteen, 
which will have a five-passenger car 
mounted on 122-in. wheelbase and a. 
seven-passenger touring and four-pas- 
senger roadster on 128-in. wheelbase. 
The motor in this car is an L-head 3% 
by 5% with the cylinders cast in a block. 

Large Size, $2,350 

The prices for the eight-cylinder cars 
are $1,850 for the larger six; $2,350 for 
the smaller six; $1,485 for the five-pas- 
senger car; $1,550 for the roadster and 
seven-passenger design. The four-cyl- 
inder model made for 1915 has been dis- 
continued. 

Chief interest centers around the 
eight-cylinder car as it marks the en- 
trance of one of the older concerns in 
America in this new field. The car is 
fitted with a three-speed gearset, floating 
axle and full electric lighting and start- 
ing equipment It is of distinctive ap- 
pearance having a V-shaped radiator 
which is used in connection with a 
thermo-syphon system. The tires are 34 
by 4 in. on demountable rims and gaso- 
line is fed by means of a vacuum system. 

Compression Band Clutch 

The six-sixty also uses a three-speed 
gearset with floating axle and is fitted 
with the Apperson compression band 
clutch. Cooling on this car is by vein 
pump and the V-shaped radiator is also 
employed. The tires on this car are 37 
by 4%. The oversize for the 36 by 4 
wheel. On the smaller six, known as 
the six-sixteen, pump water circulation 
is also used, together with three-speed 
gearset and floating rear axle. The tires 
are 34 by 4 on demountable rims and the 
gasoline is fed by vacuum system. All 
the cars are fully equipped, the fittings 
being included in the purchase price. 
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Briggs-Detroiter 
Bankrupt 

Liabilities $350,000, Assets 
$150,000— Detroit Trust Co. 
Appointed Receiver 

Detroit, Mich., June 28 — Referee in 
bankruptcy Lee E. Joslyn, to-day adju- 
dicated the Briggs-Detroiter Co., manu- 
facturer of the Detroiter cars, bank- 
rupt, Saturday, June 26, Judge Tuttle 
of the United States district court, ap- 
pointed the Detroit Trust Co. receiver 
for the automobile manufacturing com- 
pany. Since June 16 the trust company 
has acted as custodian for the automo- 
bile concern. 

An inventory of the liabilities and 
assets of the concern is now being pre- 
pared by tht Detroit Trust Co. and will 
not be completed for several days, but 
it is estimated by officials of this com- 
pany that the liabilities will total be- 
tween $350,000 and $400,000 and the 
assets $160,000 or thereabouts. 

The creditors' committee which has 
been trying to re-adjust the affairs of 
the company was composed of R. K. 
Davis, Penn Spring Works, chairman; 
Louis S. Smith, Griswold Motor & Body 
Co.; M. A. Monahan, Gemmer Mfg. Co.; 
M. Brooks, Kelsey Wheel Co., and At- 
torney Luman W. Goodenough. The 
Briggs-Detroiter Co. was organized in 
November, 1911, with a capital stock 
of $200,000. 

Westinghouse Rebuilding Cleve- 
land Plant 

East Pittsburgh, Pa., June 24 — The 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa., has obtained a permit 
to make extensive alterations in its 
Cleveland plant. It is stated that all 
wooden buildings will be replaced with 
modern fireproof structures. On com- 
pletion of the new foundry the company 
plans the removal of the Pittsburgh 
foundry equipment to Cleveland. 

Syndicate Buys 40,000 Shares of Stewart- 
Warner Common 

New York City, June 28 — A syndicate 
headed by White, Weld & Co. and Horn- 
blower & Weeks, in which John Burnham 
& Co., Kissel, Kinnicutt & Co., and others 
are interested, has purchased from Presi- 
dent J. K. Stewart of the Stewart- War- 
ner Speedometer Corporation, 40,000 
shares of his holdings of common stock in 
that concern. Mr. Stewart was the owner 
of considerably more than half of the 
$10,000,000 common stock and still re- 
mains the largest individual shareholder. 
He will continue as president, his con- 
tract to fill that office running until July 
1, 1916. 
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The syndicate intends to resell the 
stock privately to investors and the syn- 
dicate agreement runs until Sept. 1. 

To date the company has made about 
150,000 horns and 80,000 vacuum tank 
gasoline feed systems. Net earnings of 
the company for the first quarter of 1915 
increased approximately $185,000 over 
the corresponding period of 1914, and 
gross sales for the second quarter are es- 
timated to be 26 per cent ahead of a 
year ago. 

Picard to Distribute Connecticut-Ford 
Ignition System 
New York, June 30 — A. J. Picard & 
Co. has been appointed exclusive dis- 
tributor by the Connecticut Telephone & 
Electric Co., Meriden, Conn., for a new 
ignition system for Ford cars which the 
latter company is just placing on the 
market. This is the standard Connecti- 
cut automatic ignition system with the 
necessary brackets and wiring adapting 
it for a Ford car. The system is de- 
signed for use on any Ford car which is 
equipped with a storage battery for 
lighting purposes. A feature is that 
only the switch appears on the dash, the 
coil being mounted on the engine close 
to the distributer. 

Postal Service to Order 100 Trucks 

Washington, D. C, June 29 — Special 
Telegram — Within the next few days, 
the purchasing agent of the postal serv- 
ice will issue a call for bids for furnish- 
ing approximately 100 trucks for the city 
and rural delivery service. 

The conditions to be presented in the 
proposals will be such as to make it pos- 
sible for every manufacturer of trucks to 
enter the competition. The date of the 
opening of the bids in this city will be 
announced by the postoffice department 
later. 

Continental After Boat Factory 

Muskegon, Mich., June 26 — The Con- 
tinental Motor Manufacturing Co. is 
trying to secure for a period of about 
six months half of the shops of the Ra- 
cine-Truscott Shell Lake Boat Co. and 
has taken up the matter with the re- 
ceivers for that concern. Although more 
than 1600 men are now employed by the 
Continental company and large additions 
are in course of construction, more room 
is needed at once. If the shops are se- 
cured it will mean that the working 
force will be increased by 250 to 350 men 
at once. 

$175,000 Addition for Packard 

Detroit, Mich., June 22 — The Packard 
Motor Car Co. will erect a five-story 
factory addition, 395 by 60 ft, of rein- 
forced concrete. It will cost $176,000. 
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Australia Requires 
Motor Trucks 

Right-Side Drive Vehicles 
Are Desired — Dealers Want 
Sound Financial Makers 

Sydney, Australia, June 4 — Motor 
truck business is going to be enormous in 
Australia, in fact, it would not be sur- 
prising if inside of a year the country 
would be taken by storm in the demand 
for trucks. Horse feed is to-day at a 
premium and of an inferior quality at 
that. Horses are getting scarce, due to 
the increased demands of the war. 
Everything points to a shortage of both 
vehicles and men and in the transporta- 
tion of goods the solution seems to lie in 
the path of the motor truck. 

Conditions in this country at the pres- 
ent time are prosperous, extraordinarily 
so, but it is difficult to see from what 
source such prosperity is going to con- 
tinue. This country is one of enormous 
wealth and it is marvelous where money 
comes from, so it will not be surprising to 
see the trade hold up in spite of the war. 

The jitney bus is arriving. Some op- 
erators are using %-ton trucks which 
have been fitted with special bus bodies. 
The jitney is going to command great at- 
tention as this country has great oppor- 
tunities for motor passenger service. 

In this country the motorists are glad 
to see that America is taking up the 
movement The Automobile advocated 
for years, namely, smaller high-speed 
engines as exploited in Europe. Over 
here, the big, low-speed American motor 
has been objectionable to buyers and it 
is only the price of American cars that 
has kept them in the lead. With the ad- 
vent of the high-speed, smooth-running 
motor you can rest assured that Ameri- 
can cars are going to come into public 
favor more than ever before. At the 
present time it looks as if eight- and 
twelve-cylinder cars will not be popular. 

At present some of the leading dealers 
in Sydney and Melbourne are in the mar- 
ket for a good line of trucks ranging in 
capacity from % to 4 or 5 tons. These 
dealers are particularly interested to get 
agencies from companies that are well 
backed financially and not likely to go 
out of business in a few years. It is 
necessary to have right-hand drive ve- 
hicles here, the left-hand drive is pro- 
hibited in some of the states of Aus- 
tralia and it is possible that this pro- 
hibition will extend throughout the en- 
tire Continent. 

Rands Top to Add 

Detroit, Mich., June 24 — The Rands 
Mfg. Co., top and specialty makers, will 
build a three-story factory addition to 
cost $20,000. 
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Dealers' Activity in 
Middle West 

Many Changes in Dealers in 
Kansas Territory — Limit 
Dealers' Tag Use 

Kansas City, Mo., June 30 — There 
has been considerable change in many 
dealers throughout the Kansas territory 
during the present month. A. L. Ell- 
wood has succeeded Capt. W. F. Sieg- 
mund as manager of the Kansas City 
branch of the Marmon company. This 
branch will have henceforth larger scope, 
and will be the distributing center for 
Kansas, western Missouri, Oklahoma, 
Nebraska, northern Texas and southern 
Iowa. Mr. Ellwood comes from St. 
Louis, where he was Western salesman- 
ager of the Locomobile. Captain Sieg- 
mund resigned to become vice-president 
and general manager of the Automobile 
Sales & Service Co., in St. Joseph, Mo., 
which will handle Marmon, Maxwell, 
Hudson, Detroit Electric and the G. M. 
C. The Fifth St. Garage & Repair Co., 
210-14 East Fifth Street, is extending 
its quarters and will have capacity for 
sixty cars in the garage department. 

E. W. Arrasmith, formerly in charge 
of the retail department of the Oakland 
Motor Co., of Kansas City, has organ- 
ized the Kansas City Oakland Automo- 
bile Co., which will have the retail busi- 
ness of the Oakland here. The Oakland 
Motor Co. will do only a wholesale busi- 
ness. The headquarters will continue 
as heretofore at 1521-23 McGee Street. 

Kansas Dealers' Tags Restricted 
Topeka, Kan., June 24 — J. T. Botkin, 
Secretary of State, in sending out blank 
applications for motor license tags, has 
issued a general warning that in Kansas 
dealers' tags can be used only on dem- 
onstration machines, and their lending to 
customers of the dealers is a violation of 
law, and will be prosecuted. 

Packard Missouri Co. Expands 

St. Louis, Mo., June 26 — It became 
known here recently that $175,000 was 
the price paid by the Packard Missouri 
Motor Co. to the Halsey Automobile Co., 
for the latter's four-story building here. 
W. J. Parrish, who recently bought out 
O. L. Halsey's interest in the company 
bearing his name, has moved from Kan- 
sas City to St. Louis and from the newly 
acquired building here, will direct the 
distribution of the Packard company's 
cars into Missouri, Kansas and 'Okla- 
homa. 

Goodrich Expands Service in Joplin 
Joplin, Mo., June 25— The B. F. 
Goodrich Rubber Co. has established its 
third mechanical depot branch here, put- 
ting this city in the class for distribution 



purposes, with Birmingham, Ala., and 
Norfolk, Va. N. B. Finney, formerly of 
Denver, Col., will have charge of the 
sales. John W. Pratt was transferred 
from Buffalo, N. Y., to take command of 
the local branch. The Middle West and 
Southern States will be supplied from 
this branch. 

Dodge Bros. Contest Income Tax 

Washington, D. C, June 26 — Coun- 
sel for John F. and Horace E. Dodge, of 
Dodge Bros., Detroit, Mich., yesterday 
filed a brief for argument before the 
United States Supreme Court, attack- 
ing the surtax on incomes of individuals 
under the Federal Income Tax law. This 
is the first attack to be made on the con- 
stitutionality of this law. 

The case was begun to prevent the 
collector of internal revenue at Detroit 
from collecting a surtax on each of the 
Dodges of approximately $45,000 for the 
year 1913. The Federal district court 
in Michigan held the tax valid. 

Three main reasons were assigned 
for claiming the surtax provision of the 
law is invalid. Stockholders in corpora- 
tions, it is asserted, when computing 
their surtaxes, are subjected to liability 
for the gains and profits of the cor- 
porations which have not been divided 
or distributed. "To tax a stockholder 
on prospective dividends which he may 
never receive can only be properly char- 
acterized as so utterly absurd as to in- 
duce levity," the brief declares. 

It is charged also that the provision 
vests in the Secretary of the Treasury 
an arbitrary power of determining, 
without a hearing, whether any corpora- 
tion has accumulated a greater un- 
divided surplus than is reasonable for 
the needs of the business. "How can he 
reach such a decision?" it is asked. "The 
law makes no provision to aid him." 

A third reason is that the provision 
permits corporations to accumulate and 
withhold from surtax such part of their 
profits as may be reasonably necessary 
for the needs and purposes of their busi- 
ness, and does not accord such business 
privilege to individuals and partner- 
ships. It is urged that corporations are 
thus favored by a "most invidious dis- 
crimination." 

The brief urges that the sixteenth 
amendment to the constitution did not 
obliterate entirely the provisions of the 
constitution against "direct taxes," and 
that Congress can only tax income and 
not real or personal property. It is con- 
tended that Congress can make no dis- 
tinctions as to the source of income. 

New Studebaker Truck Manager 

St. Louis, Mo., June 26 — J. L. Bergs, 
formerly Illinois territory representative 
of the Studebaker company, has been 
placed in charge of the commercial car 
sales of the St. Louis branch of the 
Studebaker corporation. 



Sioux City, Omaha 
and Tacoma Ready 

Entries Full at Three Speed- 
ways — Omaha Ready for 
Inaugural Opening 

Chicago, June 29 — Special Telegram — 
The majority of the racing cars and 
drivers who participated in the 500- 
mile race on the new speedway here 
last Saturday have shipped their cars 
for Sioux City and Tacoma, where races 
will be held during the national holiday. 
The Sioux City 300-mile race which was 
started last year will be held on Satur- 
day, July 3, on the 2-mile dirt speedway 
in that city. On the following Monday 
the opening of the 1.25-mile board speed- 
way at Omaha, Neb., will take place with 
a 300-mile race. At Tacoma, Wash., 
three races will be held on Sunday and 
Monday, July 4 and 5, on the new 2- 
mile board speedway, which was opened 
last year as a dirt track and has since 
been boarded. Prizes amounting to $15,- 
000 will be given at both Sioux City and 
Omaha. 

Three of the drivers that competed at 
Chicago will pilot cars at Tacoma. They 
are Earl Cooper, Bob Burman and Billy 
Carlson. All three left for the North- 
west Sunday morning. 

Dario Resta, winner of the Chicago 
race, will be the headliner at both Sioux 
City and Omaha, while Burman, Cooper 
and Carlson will have to divide the glare 
of the spotlight with Barney Oldfield at 
Tacoma. 

Sioux City Entries 

The following twenty-two entries have 
been recived for the Sioux City race : 

Peugeot, Resta; Maxwell, Ricken- 
bacher; Maxwell, Orr; Duesenberg, 
Alley; Duesenberg, O'Donnell; Duesen- 
berg, Haupt; Erwin Special, Grover 
Bergdoll; Erwin Special, driver un- 
named; Duchesneau, Brown; Mais Spe- 
cial, Mais; Sebring, Joe Cooper; Em- 
den, Grant Donaldson; Mulford Special, 
Ralph Mulford; Ogren, Chandler; Na- 
tional, Butler; Chalmers, Wetmore; 
White, Shrunk; O'Connell Special, driver 
unnamed; Anderson Special, Scott; 
Berwyn Baby, Zucher; and Donaldson 
Special, Lou Donaldson. 

The prediction is common that Ricken- 
bacher's average of last year 78.6 miles 
an hour will be shattered. The track, 
hard packed and oiled, is much faster 
than in 1914, and cars have shown 
greater velocity this season than they 
did last. 

Porter-Knight Withdraws 

The three Knight-motored Porter 
Knight cars entered at Omaha were 
withdrawn by Finley R. Porter. 
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Analysis of Automobile Industry 

in Great Britain During War 

Factories Busy on Aeroplane Motors — 

Private Car Output One-Third Normal — 

Used-Car Values Advanced 7 Per Cent 



London, June 17 — It is not easy to 
write on the present position of affairs 
in the automobile world here, partly be- 
cause the picture is as everchanging as 
the chameleon, and partly because, since 
the government order which has led to 
the taking over of some of the most im- 
portant factories, those works have been 
completely shut, barred and sealed to all 
outside enquiries. This order came into 
force March 15, chiefly as the result of 
labor troubles. Strikes and this order 
have introduced the public to the word 
output, which, formerly the keynote of 
the manufacturing engineer, has now 
become the shibboleth of the man in the 
street. Two main factors have affected 
the motor output of this country: 1. 
shortage of labor; and 2, strikes. 

In comparing British automobile out- 
put before and during the war one can 
only generalize, for there are all sorts 
of conditions to throw out any accurate 
computation. Many factories, as, for in- 
stance, the old Argyll works, which have 
been bought by Armstrongs, are turned 
on to ammunition making. Others, like 
Wolseley, Daimler, Sunbeam and Aus- 
tins are making aeroplane engines, some 
of them of the eight-cylinder V-pattern", 
others of the Gnome rotating-cylinder 
type, others with twelve cylinders 90 x 
150 mm. arranged V-pattern, these last 
being intended for sea planes. 

Again, private car manufacture is be- 
ing ousted by the call for trucks. Some 
firms, like the Star, that did compara- 
tively little in this line have been turn- 
ing out a lot, some I believe for Russia 
(Austins have also done a vast amount 
for the Russian Government), while 
others like the Daimler or the Wolseley, 
that made commercials in considerable 
numbers, are turning them out in far 
greater numbers. And the demand does 
not stop with the truck: for instance, 
one big midland firm is making big 
sleeve-valve engines for gun tractors. 
Then again another firm is engaged in 
armoring and fitting up a lot of Pierce- 
Arrow commercial chassis for use with 
armored cars and to carry a gun. 
Again, to give another example of how 
difficult it is to obtain a basis for esti- 
mating the output of the present, let me 
mention the case of a commercial truck 
making firm with an output of twelve or 
fourteen trucks a week in normal peace 
time: at present they are not turning 
out a single car, but are devoting them- 
selves to the making of spare parts. 



This demand for spare parts assumes 
considerable dimensions. For instance, 
for every twenty chassis the British 
War Office requires one extra steering 
gear and housing; for every ten chassis 
one water pump, one set of holding- 
down dogs for tappet guides, one gaso- 
line tank, and one set of selector mech- 
anism have to be supplied; for every 
five chassis one complete set of connect- 
ing rods with bolts, one set of radiator 
tubes, one set of gearbox ball bearings 
and thrust washers. Every three chassis 
have a complete spare radiator; every 
two chassis a set of big end and crank- 
shaft bearings. Each single chassis has 
its spare set of pistons with wrist pins 
and rings, and two sets of liners for 
shoes for the foot brake. 

Output, 35,000 

The normal British output of makers 
of private cars, light vans on pneumatic 
tires, in fact, all vehicles having the 
characteristics of private car chassis, 
may be put at not more than 30,000 to 
35,000. It is impossible to give a closer 
estimate as no figures are available. 
Whether commandeered lock, stock, and 
barrel, or left alone, the total output of 
private cars from British factories at 
the present time scarcely exceeds one- 
third the normal for this time of the 
year, the rest of the industry's energy 
being devoted to war material, either as 
contractors or sub-contractors. On the 
known weekly output of all the leading 
commercial automobile works in Great 
Britain the normal annual output of 
heavier vehicles may be placed at 10,000 
to 12,000, and careful enquiries point 
quite decidedly to the fact that some 40 
per cent, more stuff is now being turned 
out than before the war. 

The output of the big private car- 
making works, like those of the Daimler, 
Sunbeam, Lanchester, and Rolls-Royce, 
have been practically taken over by the 
government, while even considerable 
firms that are not requisitioned, such as 
the Rover and Swift or Standard com- 
panies, at the time of writing are de- 
voting somewhere about two-thirds of 
their work to government output, as sub- 
contractors: one is making gearboxes 
for a lorry firm; another back axles; a 
third certain engine parts; while at 
least one is doing some ammunition 
work. 

Talking of ammunition work, the 
Vauxhall company has put up an am- 



munition factory quite separate from its 
motor works, a performance that will be 
regarded as quite a feat of construction, 
at any other time than the present. 

In private car output the firms most 
affected have been those making cars 
too small to do what the government 
wants. The smallest cars taken have 
been the 16-horsepower Sunbeam, four- 
cylinders, 80 x 160 mm., and the 16- 
horsepower Vauxhall, 90 x 120 mm. In 
both cases these have been mainly used 
for ambulance work, though some are 
employed as staff cars. For most of the 
staff work something bigger is wanted, 
like the 26-horsepower Vauxhall, 96 x 
140 mm., or the 20-horsepower Daimler, 
90 x 130 mm. 

Incidentally, no car with less than 
four speeds has been officially bought, 
though, of course, odd purchases of all 
kinds of cars have been made under in- 
dividual pressure of circumstances. If 
we except an experimental order for 
sixty light cars to be used as two-seat- 
ers for some purposes not yet known, 
no order has been given in cold blood 
for anything smaller than the Sunbeam. 

The 20-horsepower Daimlers, already 
mentioned, are being turned out, some 
as complete open cars, some as sort of 
light vans to carry 1120 lb. of mate- 
rial or men, for which there is seating 
accommodation. Though the Vauxhall 
people have supplied 16 horsepower they 
are at present devoting themselves 
wholly and solely to their 25-horsepower 
cars, 96 by 140 mm., and they, 
Wolseley and Daimler, are supplying 
some big cars for staff purposes; in 
some cases the staff cars have their 
seats so arranged that the car interior 
can be used as a sleeping apartment for 
staff officers. The royal naval air serv- 
ice is absorbing a goodly number of 
cars, mostly Talbots, and though a good 
few such cars as Vauxhalls are used a 
lot of these are armored. Rolls-Royce, 
Lanchester and Austin, among others, 
are turning out staff cars and armored 
cars, the latter in no small measure for 
Russian requirements. Humbers are 
making field kitchens, which is an en- 
gineer's rather than a body maker's job. 
Arrol Johnson has for a long time past 
been making such parts as maxim gun 
tripods, and Napiers are on gun parts, 
etc. 

All 3 and 4-Tonners Commandeered 

Further, practically all the output of 
3 and 4-ton trucks throughout the coun- 
try has been commandeered, for be it 
realized that the 3-ton subvention type 
of the British army to all intents and 
purposes is a 4-tonner for civilian work, 
while their 3,360-lb. class is capable of 
taking anywhere from 2 to 2% tons. 
Indeed, many are building in no other 
sizes. Some few 5-tonners are being 
taken, but not many: they are too un- 
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N. A. C. C. Cross-Licensing 

Patent Plans Now Almost Completed 

Sixty-Nine Companies Already Have Agreed 

to It— These Control Over 300 Patents— Rest of 
Ninety-Three Members Expected to Join in Agreement 



wieldy, except for special purposes. The 
tendency, indeed, points rather to the 
absorption in the future of smaller types, 
such as 2-tonners. 

But though demand exceeds the labor 
supply for every firm of any effective- 
ness in the country manufacturers are 
not without troubles. It is true that, 
selling only to government, they can 
reduce their selling costs, but labor 
dearth is having its effect, and the rise 
of price in material is feeding on its 
own growth. Yet in spite of this, au- 
tomobile makers are being paid less by 
the government than they would be by 
their agents. 

But with the substitution of many 
public buyers for a single government 
as customer dealing direct with the 
manufacturers, the dealer is having a 
very bad time. A good few of the 
smaller and less intelligent have already 
gone under, those who survive adapting 
themselves to present-day requirements. 
For instance, they are devoting more 
attention to the commercial vehicle, and 
some, realizing the unsatisfactory state 
of railway transport, for the railways 
have been taken over by the govern- 
ment, are contracting for motor trans- 
port. In some few instances, however, 
which have come to my notice they are 
handicapped with a lack of proper 
knowledge of working costs. 

Price Question on Second-Hand Cars 

The question of the second-hand vehi- 
cle is likely to assume proportions. 
Quite recently there was a trade debate 
on the possibility of fixing a minimum 
price for second-hand cars, though it 
was generally thought to be impractica- 
ble to saddle the public with restric- 
tions. It is a question, however, whether 
the same impracticability applies to bat- 
tle-worn cars after the war. The whole 
matter will lie in the hands of the gov- 
ernment, and though not generally ex- 
pressed it is felt that the government 
should treat with every consideration 
the interests of the automobile trade to 
whose help they owe so much in this 
campaign. 

So far the most practicable suggestion 
is one advocating that since each man- 
ufacturer's reputation is dependent on 
the performance of his vehicles, each 
manufacturer should be appointed by 
the military authorities as agent for the 
sale of his own second-hand war vehi- 
cles. These would be turned over to 
him on the understanding that they 
would not be sold below a certain mini- 
mum price, and that no vehicle would be 
sent out without the manufacturer's 
guarantee of its sound condition. 

Dearth of New Cars 

Even now the second-hand car prob- 
lem is with us, but at present rather 
from the opposite point of view, demand 



New York, June 29 — The cross- 
licensing plan recently formulated by the 
National Automobile Chamber of Com- 
merce, whereby one automobile maker 
holding patents can enjoy reciprocal 
privileges with makers holding other 
patents, thereby avoiding needless pat- 
ent litigation, has been practically as- 
sured success. To date sixty-nine com- 
panies of the ninety-three that are mem- 
bers of the N. A. C. C. have formally 
agreed to this cross-licensing plan, and 
six other companies have agreed to the 
cross-licensing principle but are await- 
ing action by their boards of directors. 
Other concerns have expressed approval 
of the plan and are awaiting action of 
their directors. 

Action on this cross-licensing agree- 
ment was entirely voluntary on the part 
of any members and it was further pro- 
vided that the plan would not be oper- 
ative until sixty-one companies control- 
ling in all 300 patents had executed the 
necessary document of agreement. This 
has now been more than accomplished. 

Practically all members of the N. A. 
C. C. hold patents of one kind or another 
and this cross-licensing agreement is ex- 
pected to bring about better business re- 
lationships, to reduce patent litigation, 
and also to leave the members free to ex- 
pend their resources in developing scien- 
tific manufacturing, selling and adver- 
tising, rather than squandering them in 
patent law suits. It was expected that 
with few exceptions all of the ninety- 
three members of the N. A. C. C. would 



exceeding supply. It is said that the 
dearth of new cars, especially in the 
larger sizes, is sending up the price of 
the second-handers. The other day a 
man in the trade said he had advanced 
17% per cent. Comparison of the prices 
certainly shows a general rise, though 
in some cases, as, for example, Fords, 
1915 second-hand prices strangely 
enough appear down on those of last 
year. From a careful comparison of 
prices of similar second-hand cars of 
this and last year 7 1-2 per cent advance 
for 1915 appears much the more correct 
general figure. We have heard a good 
deal about a coming car famine, but 
with the general public going very care- 
fully in financial matters, and some 
2,000,000 additional men away on mili- 
tary duty, this possibility is likely to be 
overrated. 



eventually be pledged in this cross-licens- 
ing scheme. 

Committee in Charge 

The patents committee in charge of 
this work includes, Messrs. C. C. Hanch, 
Studebaker; W. H. VanDervoort, Moline; 
Windsor T. White, White; Wilfred C. 
Leland, Cadillac, and Howard E. Coffin, 
Hudson. 

The plan of the cross-licensing agree- 
ment provides that each member give 
licenses under the patents he owns to al) 
other members of the chamber, who do 
likewise. For example : A company may 
have only five or six patents, yet that 
company is certain, upon entering the 
agreement, to have reciprocal rights to 
not fewer than 300 patents owned by 
other members. 

While each member may consider its 
patents of value and important, it could 
not but feel that they were of less im- 
portance than the patents owned by the 
balance of the industry. It is just that 
broad situation which has made possible 
the success of the plan. 

The agreement covers an arrangement 
by which members are to exchange free 
licenses under all their motor vehicle'pat- 
ents, with the exception of design patents 
and certain patents on trucks, tractors, 
fire engines and ambulances, and with 
the further exception of basic patents of 
revolutionary character that may be de- 
veloped within the member's own organ- 
ization. Although a large number of 
patents in the chamber are of vital im- 
portance, the greatest trouble has arisen 
from patents of trivial character and 
minor importance, the evils of which are 
overcome by this agreement when it be- 
comes operative, whereas there is still 
the same inducement as there always has 
been for real advancement in the art by 
the provision which excepts patents of 
revolutionary character. 

The Agreement 

In a brief issued by the N. A. C. C, 
the main points of the agreement are 
given as follows: 

1 — It is obviously for the interests of 
the manufacturing members of the 
Chamber to remove the possibility of 
patent litigation between them. 

2 — No matter how many patents any 
single member may own, it is certain 
that license rights under the aggrega- 
tion of patents which will come under 
this agreement will be much more valu- 

(Continued on page 45) 
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•Gasoline Price War 
in Missouri 

Jleduced 10 Cents in 18 Months 
— Small Dealers Hit Hardest 
by S. 0. Cuts 

St. Louis, Mo., June 26 — There is a 
gasoline price-cutting war on in St. Louis 
and surrounding territory, _ but in the 
•opinion of the independent dealers it is 
only a sham battle between the Standard 
.company and the Pierce Oil Corp. 
with the two-fold purpose of freezing out 
the small dealers and at the same time 
•cornering the oil surplus. 

In eighteen months the price of gaso- 
line has been reduced by 1 cent cuts from 
17% cents a gallon to 7 9/10 cents a gal- 
lon. In each case the cut was first an- 
nounced by the Standard Oil Co. This 
usually was followed on the next day by 
the Pierce company's announcement of a 
similar cut. The independents by neces- 
sity then met the new price — only to be 
forced to meet another cut of 1 cent a 
few months later. 

At present the refined product is sold 
to the consumer here for 8 9/10 cents a 
gallon in lots of from 10 to 100 gallons. 
In 100-gallon lots — as it is bought by 
many automobile owners — gasoline is 
sold here now for 7 9/10 cents. Quantity 
prices were introduced here only a few 
-months ago. 

The following view of the so-called 
war, which is characteristic of local in- 
dependent dealers, is given by F. C. Bret- 
snyder of the Bell Oil Co., an officer in 
the national organization of independ- 
ents: 

"During the last two years there has 
been an over-production of crude oil. 
This gave the Standard Oil Co. an ex- 
■cuse for cutting the price of the crude 
product gradually from $1.05 a barrel to 
40 cents a barrel, Pennsylvania crude 
from $2.50 to $1.35 a barrel. 

"The time came when with each Stand- 
ard Oil cut in the price of gasoline one 
or more small dealers went out of busi- 



ness. Even now the larger independent 
dealers are compelled to turn their busi- 
ness to other lines such as lubricating 
oils in order to survive the price-cutting 
sham battle between the Standard and 
Pierce companies. 

"When these two companies get gaso- 
line down to the price at which it will 
suit them to buy they will corner all the 
surplus; then the price will begin to go 
up again. The independents see through 
this scheme, but are powerless to stop it 
as the Standard Oil's operations are 
wholly within the law. Of course the in- 
dependents are organizing more and more 
to protect themselves and I think we have 
found ways of holding out until the price- 
cutting war is over." 

Mr. Bretsnyder denied, however, that 
the independents are co-operating to 
facilitate the merchandising of their 
wares, except in so far as the export com- 
mittees and organizations are concerned. 

Market Prices Steady 

New York City, June 29 — Changes 
this week in the market prices were ex- 
ceptionally few. Changes, if any, were 
higher. Lead went up 50 cents per 100 lb., 
while electrolytic and Lake coppers went 
up^ and 1 cent, respectively. Fine Up- 
Riveir Para went down % cent. The rest 
of the products remained throughout the 
week unchanged. 

The tin market was easy with activ- 
ity in London. The demand for aluminum 
is limited and the market is nominal. 
There was a fair demand for lead. 

The rubber market was firm with no 
new developments. The trade in vari- 
ous kinds of - manufactured rubber con- 
tinues good. 

The oils and lubricants markets were 
steady throughout the week. 

Four-Wheel Drive Adds 

Clintonville, Wis., June 26— The 
Four Wheel Drive Co. has broken ground 
for a large addition to the present plant. 
The new building will be built adjoining 
the present factory and will cover an 
area 100 by 185 ft. The structure will 



correspond in construction to the present 
buildings, will be brick and steel, and 
fireproof. It will be used for assembly 
poses. 

At the same time additional machine 
shop facilities will be added covering a 
like space. 

This addition to the present plant is 
the fourth building erected in the last 3 
years. At the present time the company 
is turning out approximately seventy-five 
3- and 5-ton chassis a month. The en- 
larged factory and improved facilities 
will permit an output of 100 to 125 trucks 
a month. 

A day and night shift has been work- 
ing several months. 

Duplex Truck to Add 

Charlotte, Mich., June 24— The 
Duplex Power Car Co., which for some 
time has contemplated increasing its 
capital stock from $100,000 to $200,000, 
will place only about $25,000 of the stock 
upon the market, the remainder having 
been subscribed for. The concern in- 
tends to enlarge its plant and add ma- 
chinery. 

Chase 117 per Cent. Gain 

Syracuse, N. Y., June 21 — A financial 
report covering the affairs of the Chase 
Motor Truck Co., of this city, for the first 
5 months of the present year shows an 
increase in its truck business of 117 per 
cent, as compared with the same months 
a year ago. 

$175,000 to Lozier Creditors 
Detroit, Mich., June 28 — Within a 
few days the Detroit Trust Co. will pay 
a second dividend of 5 per cent, amount- 
ing to about $175,000, to the creditors 
of the old Lozier Motor Co. About two 
months ago the first payment of a 5 per 
cent dividend was made. 

Durant Takes on 'Frisco Chevrolet 

San Francisco, Cal., June 26 — Nor- 
man DeVaux and R. C. Durant have 
formed the Chevrolet Motor Co. of Cali- 
fornia and will distribute that car 
throughout the Pacific Coast. Durant, 
who is the son of W. C. Durant of the 
Chevrolet Motor Co., will make his head- 
quarters at 1212 S. Olive Street, Los 
Angeles, and will have charge of he 
company's Southern business. DeVaux 
will make his headquarters at 1622 Van 
Ness Avenue, this city, and will manage 
the Northern business. 

Mohawk Motor Truck Co. Incorporated 

Ravenna, Ohio, June 24 — The Mo- 
hawk Motor Truck Co., Ravenna, Ohio, 
has been incorporated under the laws of 
Ohio, with a capital of $25,000, for the 
purpose of manufacturing motor trucks. 
The new corporation will take over the 
plant and personal property of the Ra.— 
venna Motor Truck Co., which has been 



Daily Market Reports for the Past Week 



Aluminum 



Material. 



Beiaemer Steel, ton. 
Copper, Elec, lb.... 
Copper, Lake, lb 



Fish Oil, Menhaden, Brown. . . . 

Gasoline, Auto, bbl 

Lard Oil, prime 

Lead, 100 lbs 

Linseed Oil 

Open-Hearth Steel, ton 

Petroleum, bbl., Kans., irr.de. . 



-Silk, raw, Ital. 



(Tire Scrap 



Tuea. 


Wed. 


Thura. 


Frl. 


Sat. 


.32 


.32 


.32 


.32 


.32 


.36J* 


.36*4 


.36K 


.36Y, 


.36>/i 


1.31 


1.31 


1.31 


1.31 


1.31 


19.00 


19.00 


19.00 


19.00 


19.00 


.20 


.20 


.20 


.20 


.20 


.20« 


• 20« 


.20« 


.21 


.21 


6.00 


5.95 


5.92 


S.95 


5.95 


.24 


.24 


.24 


.24 


.24 


.40 


.40 


.40 


.40 


.40 


.12 


.12 


.12 


.12 


.12 


.90 


.90 


.90 


.90 


.90 


5.25 


5.50 


5.50 


5.75 


5.75 


.62 


.62 


.62 


.62 


.62 


19.50 


19.50 


19.50 


19.50 


19.50 


.40 


.40 


.40 


.40 


.40 


1.35 


1.35 


1.35 


1.35 


1.35 


.85 


.85 


.85 


.85 


.85 


.63 H 


.63 


.63 


.63 


.63 


3.80 




3.75 






3.32^5 




3.35 






.90 


.90 


.90 


.90 


.90 


41.50 


41.38 


41.50 


41.50 


41.50 


.04« 


.04 H 


.04 H 


.04 X 


.04 JJ 



Week's 
Mon. Changes 

.32 

.36)4 

1.31 

19.00 

.20 

.21 +.00'A 

6.01 +.01 

.24 

.40 

.12 

.90 

5.75 +.50 

.62 

19.50 

.40 

1.35 

.85 

.63 — .00'/i 

3.75 —.05 
3.37 +.05 

.90 

41.50 

.04 V, 
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in business for some time. At a meeting; 
held recently officers and stockholders de- 
cided to reorganize and to change the 
name of the concern. 

A statement given out by the officers of 
the company stated that the plant would 
be operated 24 hours a day in the future. 

The incorporators of the new concern 
are S. C. Dougherty, E. E. Jones, E. W. 
Chapman, Herman Hill and W. K. 
Dougherty. 

Reo Athletic Assn. Formed 
Lansing, Mich., June 24 — The Reo 
Motor Car Co. has taken over and is now 
managing the Reo Athletic Association, 
J. M. Amiss being in charge. There is 
to be no membership arrangement nor 
annual fees, every Reo employee being 
entitled to the privileges of the associa- 
tion building and grounds. The rooms 
will be reserved to Reo employees and 
their families. Three double tennis 
courts are now being prepared and ten- 
nis and other athletic tournaments will 
be held during the summer. 

Mutual Electric Moves to Detroit 
Detroit, Mich., June 23 — The Mutual 
Electric & Machine Co., Wheeling, W. 
Va., has leased the building formerly 
occupied by the Detroit Electric Starter 
Co., Fort Street, West, and Fourth 
Street, and will move practically all of 
its plant here. While the concern's prin- 
cipal business is that of making switch- 
boards and switches, it also makes ma- 
terials used in the making of self-start- 
ers. The officials who will locate 
here are General Manager H. J. L. 
Frank, Sales Manager L. H. Frank, 
Chief Engineer F. A. Hagan and Con- 
sulting Engineer G. H. Morse. 



Security Prices 
Normal 

Break in U. S. Rubber Due to 
Rumors on Common Divi- 
dend Action 

New York City, June 28— Security 
quotations last week held strong with 
few changes. Tire issues again featured 
the market with Firestone and U. S. 
Rubber in the fore. Firestone common 
showed a 13 point gain and a new high 
mark, 603, while U. S. Rubber went down 
13 points, the break occurring on acount 
of rumors that the dividend on the com- 
mon might not only be reduced but passed 
altogether, so as to give the company an 
opportunity to accumulate the large sup- 
ply of working capital needed in connec- 
tion with the development of great ac- 
tivity in the business. 

Studebaker common during the course 
of the week made a new high mark, 80. 
Froh the break that followed the declar- 
ation of the 6 per cent dividend, there 
has been a 20 point rally. It is expected 
that the next payment will be at the rate 
of 6 per cent per annum. The preferred, 



Walpole Stockholders Files Petition 
Boston, Mass., June 28 — The Walpole 
Tire & Rubber Co. case, which has been 
before the United States district court 
for nearly two years, took a new turn to- 
day, when M. G. Sollers, one of the pre- 
ferred stockholders, filed a petition asking 
permission to intervene in the case for 
the purpose of taking appeals from de- 
crees of the court ordering the sale. 



which went off five points last month, is- 
now back to about its previous high. 

Most of the stocks picked up on Satur- 
day and a few of them showed substan- 
tial gains at the close. Goodrich com- 
mon and preferred, % and 1 points, 
respectively; Maxwell common went up 
4 points; Goodyear common rose 2 
points; and Reo Truck closed with a 
%-point gain. 

. M. and S. Differential for Fords 
Kansas Cn-Y, Mo., June 24 — The M. 
& S. Gear Co., this city, are announcing 
that they are now in a position to make 
deliveries on their differential for Ford 
cars. The feature of the differential is 
that by the use of spiral gearing the 
power is equally applied to both wheels 
under all conditions. The gear is per- 
fectly interchangeable with the bevel- 
gear type on the Ford at the present 
time and sells for but a trifle more than 
the Ford outfit. 

Accessory Jobbers Meet July 21 
Chicago, III., June 28 — The National 
Association of Automobile Accessory 
Jobbers will hold its next meeting in this 
city July 21. Present indications are that 
a good attendance will mark this first 
meeting to start the organization of the 
association. Suite 1813 to 18, City Hall 
Square Building, has been selected as 
headquarters. 

Goodyear Continues Refund Offer 
Akron, 0., June 26 — The Goodyear 
Tire & Rubber Co. announces a continu- 
ance through July, August and Sep- 
tember of the offer to refund the entire 
purchase price if Goodyear S-V tires fail 
to prove superior to competing makes. 



Automobile Securities on New York and Detroit Exchanges 



Ajax-Grieb Rubber Co. com 

Aiax-Grieb Rubber Co. pfd 99 

Aluminum Castings pfd 98 

J. I. Case pfd 80H 

Chalmers Motor Company com 99 

Chalmers Motor Company pfd 95 54 

Electric Storage Battery Co SI 

Firestone Tire & Rubber Co. com 300 

Firestone Tire ft Rubber Co. pfd 108 

General Motors Company com 90 

General Motors Company pfd 9254 

B. F. Goodrich Company com 2354 

B. F. Goodrich Company pfd 86 J4 

Goodyear Tire 4 Rubber Co. com 166 

Goodyear Tire ft Rubber Co. pfd 96 54 

Gray ft Davis, Inc., pfd 98 

International Motor Co. com 

International Motor Co. pfd 3 

KeJIy-Springficld Tire Co. com 58 

Kelly-Springfield Tire Co. 1st pfd 76 

Kelly-Springfield Tire Co. 2d pfd 94 

Maxwell Motor Co. com 1354 

Maxwell Motor Co. 1st pfd 40 

Maxwell Motor Co. 2d pfd 16?4 

Miller Rubber Co. com 

Miller Rubber Co. pfd 

New Departure Mfg. Co. com 126 

New Departure MfV Co. pfd.... 



. 1914 

Bid Asked 

220 



106 
103 
97 
18 



Packard Motor Car Co. com. 

Packard Motor Car Co. pfd 

Peerless Motor Car Co. com 

Peerless Motor Car Co. pfd 

Portage Rubber Co. com 

Portage Rubber Co. pfd 

Reo Motor Truck Co 1054 

Reo Motor Car Co 1754 

Splitdorf Electric Co pfd 40 

Stewart- Warner Speed. Corp. com 47 $4 

Stewart- Warner Speed. Corp. pfd 98 54 

Studebaker Corporation com 28 



103 
100 

90 
103 

98>4 

51*4 
304 
10954 

92 

95 

24 

87}< 
172 

9854 
102 
4 
9 

60 

80 
100 

14 

41 

17J4 



128 



100 

25 

6254 

40 

90 

11 54 

1854 

50 

4854 

99 54 

2854 



-1916 , Wk'l 

Bid Asked Ch'oe 

300 

110 
100 
80 

9354 — 54 
97 
54 
510 



101 

98 

70 

92 

95 

52 
503 
111 
152 
101 

5154 
101 
265 
10S 

ii 

35 
159 

86 
160 

39 

84 

34 
185 
104 



67 
94 
35 
92 
1554 



68 
105 
78 



154 

10254 
5354 
102 
274 

10654 —1 



14 

37 
162 
87 
165 
41 
86 
35 
187 
106 



104 

96 '4 100 



—2 
+ 13 
+ 1 
+ 1 

t V > 
+ 1 
+2 



+ 1 
+ 1 



+4 

—2 
—3 



70 
96 
39 
93 
15M 
31 



-2« 



+ H 



68 fi — 54 
80 +254 



-1915 , Wk'l 

Bid Asked Ch'ge 



9854 

77 
124 

51 
106 
197 
103 
128 
10254 



100 
79 
128 
53 
107 
199 
108 
129 
103 54 



+ 54- 
-2 



-1914 
Bid Asked 

Studebaker Corporation pfd 80 83 

Swinehart Tire & Rubber Co 85 86 

Texas Company 14354 144 

U. S. Rubber Co. com 58 5854 

U. S. Rubber Co. pfd 10254 103 

Vacuum Oil Co 2!8 221 

White Company pfd 107 110 

Willys-Overland Co. com 78 81 

Willys-Overland Co. pfd 92 95 

OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 



—13 
— 5 
—1 



54- 



—1 



54- 



Chalmers Motor Co. com 101 10754 90 

Chalmers Motor Co. pfd 94 97 9354 

Continental Motor Co.' com 180 180 

Continental Motor Co. pfd 75 82 

General Motors Co. com 91 93 15154 

General Motors Co. pfd 9254 95 10154 

Maxwell Motor Co. com 1354 1454 39 

Maxwell Motor Co. 1st pfd 40 42 8454 

Maxwell Motor Co. 2d pfd 1654 18 35 

Packard Motor Car Co. com 103 .. 106 

Packarvl Motor Car Co. pfd 97 100 9754 

•Reo Motor Car Co 17M 1854 

•Reo Motor Truck Co 1154 1 254 1 554 

Studebaker Corporation com .. 78 

Studebaker Corporation pfd . . 98 

INACTIVE STOCKS 



•Atlas Drop Forge Co 19 

Ford Motor Co. of Canada 

Kelsey Wheel Co 185 

•W. K. Prudden Co 

Regal Motor Car Co. pfd 20 

BONDS 

General Motors, notes, 6s, 1515 101 

Packard Motor Co. 5s, 1916 95 



26 
1000 
200 
2054 1954 



555 



95 
97 

86 
153 
10354 

42 

87 

38 

100 
3054 
15*4 
80 

10054 



26 



-154 

+s H 

—154 
+ 54 
—354 
-1« 
—154 
+3 
+ 1 
—2 

+ H 
+ 254 

—IV* 



21 

25 



102 
9854 



9854 



"Par value, $10; all others, $100 par value. 
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Goodrich Truck Tire 
Policy 

Favors Small Singles to Duals — 
Large Duals Over Too 
Large Singles 

Akron, Ohio, June 29 — A new step in 
the policy of the Goodrich Tire Co., of 
this city has been suggested by S. V. 
Norton, sales manager, for the truck 
tire department in which the company 
recommends the use of 5- and 6-inch 
single solid tires in preference to 3- and 
3% -in. duals; but where singles are 
larger than 7 in., it is more desirable to 
use 4-, 5- and 6-in. duals as the condi- 
tions demand. 

"Momentary overloading of solid 
truck tires," says Mr. Norton, "which 
ruptures the rubber by displacing it be- 
yond the limits of its ability to recuper- 
ate, is the cause for more tire failures 
than probably any other factor. 

"Momentary overloading means exces- 
sive strain or shock on the tire at certain 
points, due to the tire being forced to 
bear in one way or another more load 
for an instant than it is intended to sup- 
port This may be due to road inequali- 
ties, or other conditions. The result is 
the normal displacement and the crea- 
tion of undue internal friction and heat- 
ing which is not quickly radiated, so 
that the tire is damaged beyond repair. 

Injuries to Duals 

"In the smaller dual sizes those made 
up of less than 4-inch units neither tire 
is itself large enough to withstand these 
momentary loads, such as when one of 
the singles comprising the dual set, 
takes the entire load and the other is not 
touching the ground. A modification of 
these conditions happens on crowned 
roads where the curve of the surface 
places more load on the inner tire than 
the outer. The net result of this condi- 
tion in which the load is alternately 
shifted from one to the other is a per- 
manent rupture." 

Evils of Large Tires 

Mr. Norton further believes that the 
best results come from a happy medium 
and consequently for single tires larger 
than 7-inch sizes are used, the displace- 
ment on tires with a load takes place in 
such direction that it causes undue in- 
ternal friction and the generation of 
heat which is not quickly radiated when 
the tire section is too large. 

Many advantages are advanced for 
the use of 5- and 6-in. singles in pref- 
erence to 3- and 3% -in. duals, some of 
which are as follows: One, saving in 
tire cost. Two, saving in wheel cost, due 
to narrower felloe, narrower felloe band, 
and other changes in wheel design. 



Three, saving in unsprung weight of 
wheel, tire and metal equipment. Four, 
saving in applying one tire to the wheel 
as applying two. Five, larger tire units 
will better absorb uneven road surfaces, 
and better compensate for excessive road 
crown thereby keeping the whole tire al- 
ways in use rather than alternately one 
tire and the other as is the case with 
small duals, neither of which is large 
enough to bear the strain alone. Six, 
more readily fitted with non-skid chains. 
Seven, better trackage of rear wheels 
with front wheels. Eight, greater 
height of rubber tread, and consequently 
more cushion and increased life in tires, 
greater than 3 in., which are % in. 
lower than regular sections of greater 
width. Nine, less leverage strain on the 
axle and bearings, due to the decreased 
width of wheel tread. 

Mr. Norton believes that the schedule 
of tire ratings now in use which rates 
duals higher than the equivalent singles 
is open to criticisms and this rating may 
be altered in the near future. He be- 
lies that dual tires cannot possibly have 
a greater carrying capacity than twice 
that of a single tire of which it is com- 
posed, and hence the error in the existing 
ratings. 

Davis J. I. Case Mechanical En- 
gineer 

Milwaukee, Wis., June 24 — R. E. 
Davis, instructor in automobile and gas 
engine practice in the Milwaukee con- 
tinuation school, Milwaukee, Wis., will 
retire July 1 to become mechanical en- 
gineer in the staff of the J. I. Case T. M. 
Co., Racine, Wis. Mr. Davis was for- 
merly associated with Packard, Marmon, 
F. A. L. and Midland, and in 1913 took 
charge of the short course in the care 
and operation of automobiles instituted 
by the Iowa State College. In the fall of 
1914 he came to Milwaukee to take 
charge of the motor course in the con- 
tinuation schools. In his new position he 
will be the point of contact between the 
engineering department and the service, 
sales, advertising and publicity depart- 
ments. He is to be succeeded at Mil- 
waukee by H. L. Connell, formerly of 
Detroit, and well known member of the 
S. A. E., who came to Milwaukee last 
February to supervise the short course in 
motor car practice in the continuation 
school. 

Saxon Drive-Away Day July 15 
Detroit, Mich., June 28 — The Saxon 
Motor Co. has promoted a drive-away 
day for dealers to be held July 15. Saxon 
sixes exclusively will be driven away. To 
make the event more interesting a silver 
loving cup will be given to the dealer 
who in driving home makes at least 100 
miles and consumes the smallest amount 
of gasoline and oil. 



lire Lessons from 
Chicago Race 

Tires Destroyed at Over 100 
M.P.H.— Board Track Better 
than Brick 

By John F. Palmer 

Chicago, III., June 26 — An interest- 
ing side light on the long string of rec- 
ords that went to smash at the running 
of the Chicago speedway to-day is the 
bearing a wood surface appears to have 
on tire wear and practice. 

As at Indianapolis all of the first ten 
cars to finish used cord tires and a com- 
parative analysis of performance under 
the differing conditions obtaining should 
be interesting and possibly instructive. 

First: Weather conditions were much 
the same, race day being cloudy and cool 
and preceded by much rain in both in- 
stances. Second: The cars contesting 
at Chicago ran true to the form shown 
at Indianapolis, Rickenbacker's Max- 
well being the one exception. The prac- 
tice and tuning up made possible by the 
time interval between the two races, en- 
abled the Maxwell to justify the hopes 
had of it and stamping its design in the 
front rank of race car engineers. Third : 
Except change of carbureters in a few 
instances, equipment was identical. 

What then made possible the phenom- 
enal jump in average speed at Chicago 
over Indianapolis from 89.84 to 97.58 
m.p.h.? 

In my opinion the two chief factors 
were surface and banking, wood laid 
lengthwise of the track offering less rat- 
tling resistance and the minimum of 
vibration due to the longitudinal disposi- 
tion of the joints, this contributing also 
a measurable resistance to skidding on 
the turns while the banking carried to 
an angle correcting side slip up to 90 
m.p.h. contributed not only greater 
safety but automatically increasing trac- 
tion by adding the enormous pressure of 
centrifugal force to the weight of car 
approximately at right angles to the 
axis of wheel rotation. This turned aw 
force, that at Indianapolis made for 
danger skidding and tire wear, into 
added power efficiency that lessened 
slips. 

100 M.P.H. Destruction 

Curiously enough tire failure only be- 
gan when the speed approached lOO 
m.p.h., when tires were literally torn in 
two by the complicated stresses intro- 
duced by taking turns at a speed higher 
than the track was designed for in com- 
bination with heavier tractive duty- 
made possible by the high banking. 

The foregoing is not offered as my 
final judgment but as an interesting line 
(Contined on page 43) 
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Packard Stars at 
Uniontown 

Breaks All Previous Records 
on 3-Mile Hill, Making It 
in 3:27 2/5 

Uniontown, Pa., June 24— All previ- 
ous records were broken at to-day's 
Uniontown hillclimb, when a Packard, 
driven by Charles Johnson, president 
of the local automobile association, trav- 
eled up the mountain side, a distance of 
•3 miles, in 3:27 2/6. The average 
grade for the course runs 7.754 per cent. 
The annual hill climb is held under the 
direction of the Uniontown Motoring 
Association. 

A Chalmers, driven by A. E. Walden, 
won in the Class E, Non-Stock race, this 
being open to Class C cars with a piston 
displacement of 230 cu. in. and under. 
His time for the climb was 3:50. 

Ralph De Palma participated in both 
races but failed to come in better than 
fifth in any of them. In the Class D, 
Non-Stock Free-for-AU event, won by 
Johnson, he finished sixth in his Mercedes 
Special, his time being 3:55 2/5. In this 
event his magneto broke down, and his 
going was somewhat slowed down at 
times when the crowd stood too near the 
coarse. 

The attendance was about 30,000. 

Lessons from Chicago Race 

(Continued from page 42) 
of reasoning that to me seems to offer 
at least one possible explanation of the 
proved superiority in speed possibility of 
the wood over the brick surface. 

Again : There is a doubt of the superi- 
ority of the sand paper surface of brick 
over the wood purely from a traction 
standpoint. The wood, however, un-» 
deniably conserves tire treads up to 90 
m.p.h., as is evidenced by the perform- 
ance of the slower cars, notably Grant's 
Sunbeam, though in his case there was a 
contributing element in the smoother 



flow of power and lighter impulses of 
his six-cylinder motor; and if banking 
is such a factor as it seems, the only 
limit to speed possibility and tire de- 
pendability is scientific banking that will 
reduce the tire strains to the compara- 
tively simple ones, of power transmis- 
sion and air pressure. 

I can see large possibility of better co- 
ordination of track and tire design to 
the end that pure speed may reach its 
highest development and shall welcome 
further experience along this line. 

Burman's Bakersfield Records Al- 
lowed 

New York City, June 28 — The fol- 
lowing official records, made at Bakers- 
field, Cal., on January 3, 1915, were 
allowed and accepted at the meeting of 
the contest board of the A. A. A., held 
June 18: 

ONE MILE CIRCULAR DIRT TRACK 



RECORDS 



Distance 


Time 


Driver 


Car 


10 


8:16.4 


Burman 


Peugeot 


15 


12:23.2 


Burraan 


Peugeot 


20 


16:25.6 


Burman 


Peugeot 


25 


20:28.8 


Burman 


Peugeot 


50 


40:57.8 


Burman 


Peugeot 



Elgin Entry Blanks Recalled 

Chicago, III., June 28— Special Tele- 
gram — The entry blanks for the Elgin 
road races scheduled for August 20 and 
21 were recalled to-day by Chairman 
George Ballou of the Contest Board, of 
the Chicago Automobile Club, in order 
to incorporate in them the change made 
recently in the A. A. A. three-car rule, 
which was amended so as to permit five 
cars to start in any race, provided only 
three are nominated by the manufac- 
turer the blanks will be re-issued this 
week. 

Arizona Grand Prize 

Phoenix, Akiz., June 25 — The Arizona 
Grand Prize race of 150 miles will be 
held on the 1-mile dirt track at the Fair 
grounds here November 20, which will 
be the last day of the State Fair. The 
Fair commission is promoting the event, 
which will be under A. A. A. sanction. 



170 Miles Per 
Tire 

Chicago Speedway Eclipses In- 
dianapolis Where 100 Miles 
Per Tire Was Average 

Chicago, III., June 26 — To-day's in- 
augural of the new Chicago speedway 
served to prove among the many ques- 
tions which were subject of speculation, 
the fact that the 2-mile board track here 
is considerably easier on tires than is the 
Indianapolis speedway. This may be 
shown by the fact that on the twelve 
cars which finished to-day's race only 
forty-one new tires were required, as 
against forty-four new tires taken on by 
the eleven cars which finished the Hoosier 
classic. This means that in the 6000 
miles covered by the finishers to-day it 
took one new tire for each 146 miles, 
whereas at Indianapolis the 5500 miles 
took a new tire for each 100 miles; that 
is, the tires ran 46 per cent further on 
the board oval than they did on the brick. 

Forty-nine Tires Used 

Forty-nine tires in all were used in the 
8370 miles of running of the twenty-four 
cars in to-day's race. This is an average 
for the total number of starters of 170 
miles per tire. The finishers in to-day's 
race used just over three new tires per 
car, whereas at Indianapolis they took 
four tires per car. 

To-day's event was a complete victory 
for Silvertown cords, as the record for 
tire mileage in racing made by the Good- 
rich company with its cord tires at In- 
dianapolis was shattered to-day when the 
same make of tires made a showing even 
better than was expected on the basis of 
the Indianapolis performance. 

Grant Made No Changes 

The palm must be handed to Grant and 
his six-cylinder Sunbeam on tire per- 
formance, for Grant not only did not 
change a tire, but made no stop for any 
reason whatsoever during the race. His 
feat, however, was duplicated by three 
other cars, so far as tire consumption 
was concerned, Alley in the Duesenberg, 
Babcock in the Peugeot and Cooper in 
the Sebring, all running the entire 500 
miles without a tire change. 



FALL SHOW ANNOUNCEMENTS 
Columbus, Ohio, June 28 — Plans are 
progressing for the fall automobile 
show to be held by the Columbus Auto- 
mobile Show Co., at the Ohio State Fair, 
August 30 to September 3. The show 
will be something out of the ordinary as 
one whole building has been leased by 
the company to display pleasure and 
commercial vehicles. 



Results of Uniontown Hillclimb 

EVENT NO. 2— CLASS E NON-STOCK. OPEN TO CLASS C CARS WITH A PISTON 
DISPLACEMENT OF 230 CU. IN. AND UNDER 



Car Owner 

Chalmers Keystone Auto Co. . . 

Saxon Keystone Auto Co... 

Bulck A. D. Spencer 

Maxwell William Burley 



Driver Time 

A. E. Walden 3:60 

M. A. Crocker 4 :4 

A. B. Spencer 4:4 3/5 

C. M. Hansel 4 :14 4/5 



Hlspana Suiza Loveland Co Ralph De Palma 4 :30 4/5 

Morse Cyclecar Morse Cycle Car Co E. Bennett 6:9 3/5 

Ford Guy Woodward Guy Woodward 9 

EVENT NO. 3— CLASS D NON-STOCK FREE-FOR-ALL. 
Car Owner Driver Time 

Packard C. W. Johnson C. W. Johnson 3:27 2/6 

8implex A. C. Smith I. P. Fetterman 3:46 8/5 

Marmon Pofflnberger M. C. Co W. L. Pofflnberger 3 :47 4/6 

Chalmers Keystone Auto Co A. H. Walden 3:48 1/5 

Dickinson Special J. W. Dickinson { R.H.' Wier .I 8 . 0 .".' '. '. '. '.} 3 :54 4 / 6 

Mercedes Special Ralph DePalma Ralph De Palma! ..... 3 :55 2/5 

Bulck C. W. Johnson Roy Stents 4:15 

Loxler H. E. Cupps H. E. Cupps 4 :16 3/6 

Overland T. S. O'Rorke T. S. O'Rorke 6:13 4/5 



First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 



First 
Second 
Third 
Fourth 

Fifth 

Sixth 
Seventh 
Eighth 
Ninth 



Digitized by 



42 



THE AUTOMOBILE 



Goodrich Truck Tire 
Policy 

Favors Small Singles to Duals — 
Large Duals Over Too 
Large Singles 

Akron, Ohio, June 29 — A new step in 
the policy of the Goodrich Tire Co., of 
this city has been suggested by S. V. 
Norton, sales manager, for the truck 
tire department in which the company 
recommends the use of 5- and 6-inch 
single solid tires in preference to 3- and 
3% -in. duals; but where singles are 
larger than 7 in., it is more desirable to 
use 4-, 5- and 6-in. duals as the condi- 
tions demand. 

"Momentary overloading of solid 
truck tires," says Mr. Norton, "which 
ruptures the rubber by displacing it be- 
yond the limits of its ability to recuper- 
ate, is the cause for more tire failures 
than probably any other factor. 

"Momentary overloading means exces- 
sive strain or shock on the tire at certain 
points, due to the tire being forced to 
bear in one way or another more load 
for an instant than it is intended to sup- 
port. This may be due to road inequali- 
ties, or other conditions. The result is 
the normal displacement and the crea- 
tion of undue internal friction and heat- 
ing which is not quickly radiated, so 
that the tire is damaged beyond repair. 

Injuries to Duals 

"In the smaller dual sizes those made 
up of less than 4-inch units neither tire 
is itself large enough to withstand these 
momentary loads, such as when one of 
the singles comprising the dual set, 
takes the entire load and the other is not 
touching the ground. A modification of 
these conditions happens on crowned 
roads where the curve of the surface 
places more load on the inner tire thn 
the outer. The net result of this coi 
tion in which the load is altern; 
shifted from one to the other is - 
manent rupture." 

Evils of Large Tires 

Mr. Norton further belie\' 
best results come from a h- 
and consequently for sine 
than 7-inch sizes are us> 
ment on tires with a lr 
such direction that it 
ternal friction and 
heat which is not < 
the tire section i 
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tire cost. Two, saving in wheel cv 
to narrower felloe, narrower felloe banu, 
and other changes in wheel design. 



Three, saving in unsprung weight of 
wheel, tire and metal equipment. Four, 
saving in applying one tire to the wheel 
as applying two. Five, larger tire units 
will better absorb uneven road surfaces, 
and better compensate for excessive road 
crown thereby keeping the whole tire al- 
ways in use rather than alternately one 
tire and the other as is the case with 
small duals, neither of which is large 
enough to bear the strain alone. Six, 
more readily fitted with non-skid chains. 
Seven, better trackage of rear wheels 
with front wheels. Eight, greater 
height of rubber tread, and consequently 
more cushion and increased life in tires, 
greater than 3 in., which are % in. 
lower than regular sections of greater 
width. Nine, less leverage strain on ti 
axle and bearings, due to the decren 
width of wheel tread. 

Mr. Norton believes that the scb 
of tire ratings now in use whir! 
duals higher than the equivalerr 
is open to criticisms and this r 
be altered in the near futu 
lies that dual tires cannot ' 
a greater carrying capaci 
that of a single tire of v 
posed, and hence the en 
ratings. 
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ionization 

junt aims of the new organ- 
jest expressed in the follow- 
s from the speedways asso- 

laws: 

le objects of the association 
govern, contract and manage 
ays for speed contests or 
expeditions. 

To secure the co-operation and 
cipation in the same. 
-To encourage and promote the 
lopment, use and sale of motor 
< and to promote speed contests 
a pastime in America and other 
untries, and to surround it with 
lifeguards such as will insure pub- 
ic confidence in its integrity and 
methods and improve the standard 
of skill and sportsmanship of the 
participants therein. 

4 — To establish uniform rules and 
regulations for such speed contests 
and exhibitions and for the safety 
of the drivers and public. 

5 — To protect the property rights 
of those engaged without sacrificing 
the spirit of competition. 

6 — -To promote the welfare of 
drivers, mechanicians and other par- 
ticipants by developing and perfect- 
ing them in their profession and aid- 
ing them in securing adequate com- 
pensation for expertness to protect 
and aid them to secure prizes. 

7 — To schedule dates and places 
for speed contests and exhibitions. 

8 — To foster and encourage the 
engaging of foreign entrants. 
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proper manufacturing and selling of 
cars, and not from exploitation of pjat- 
ents which generally do not represent 
more than the incidental development of 
motor cars, for which engineers are gen- 
erally responsible whether they take out 
patents or not. 

6— The main thing is to establish a 
substantial business with patents only as 
a protection against patent litigation. 
Primarily, it should be the object to get 
business, as patents are merely incidental 
to business. 

7 — While everyone hopes to obtain 
good patents in the future it is apparent 
that the patents taken out by any one 
member are not likely to be as valuable 
to him as rights under patents taken out 
by 75 to 100 other members. 

8 — Each member will be left free to 
display his originality along the line of 
design patents. 

9— The agreement is largely limited to 
chassis units and parts; that is to say, 
units and parts that are common to 
either trucks or motor vehicles primarily 
adapted to private passenger use. No 
attempt has been made to include unde- 
veloped and rapidly evolving things such 
as loading and unloading devices, fire ap- 
paratus, tractors, etc. 

10 — It is an entirely new and original 
plan in line with the co-operative move- 
ment of the day, which has obtained in 
the automobile industry with better re- 
sults than in any other field. 

11 — Equitable provision has been made 
to exclude and leave free for special con- 
sideration any basic or revolutionary 
patent of great value which may here- 
after be developed within the organiza- 
tion of any member, thus encouraging 
a continued advance in the art but elimi- 
nating those patents of minor import- 
ance that are many times used for 
harassing purposes. 

12 — The plan requires the signature of 
sixty-one members owning at least 300 
patents coming within the terms of the 
agreement before it becomes operative, 
which insures protection of the most sub- 
stantial order for each manufacturer be- 
fore he is required to grant any rights 
under his own patents. 

300-Mile Race for Chicago Oct. 9 

Chicago, III., June 29— Special Tele- 
gram — Encouraged over the success at- 
tendant upon the inaugural race run 
over their new track Saturday the direc- 
tors of the Chicago speedway now are 
contemplating the promotion of another 
contest in the fall and have requested 
Chairman Kennerdell of the A. A. A. 
contest board to reserve Oct 9, for 
such an event. According to present 
plans the fall race will be 300 miles in 
length and $25,000 will be hung up in 
prize money. 

Maxwell Laboratory at Chicago Track 
Chicago, III., June 28— Believing 
that the Chicago speedway offers unex- 
celled advantages for testing automo- 
biles Ray Harroun, the former racing- 
driver, who is now head of the engineer- 
ing department of the Maxwell Motor- 
Co., Detroit, has made arrangements to 
establish an engineering laboratory at 
the local track and this summer will try 
out all the new models on the 2-mile- 
board oval. 
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The building has a floor space of 40,- 
000 sq. ft., all of which will be used for 
the showing of automobiles. Practically 
all of the space has been sold. It will be 
the first attempt to hold an automobile 
show on the State fair grounds. 

Los Angeles, Cal., June 28 — The Mo- 
tor Car Dealers' Association of Los An- 
geles, has set the date for its fall show. 
This will be held during the week of 
September 18-25 in the Shrine Audi- 
torium. 

Westekville, Ohio, June 28 — A large 
number of automobile agents of Colum- 
bus will give an automobile show at 
Westerville, Ohio, located about a dozen 
miles to the northeast, July 3. The show 
will be given in conjunction with the 
usual Fourth of July celebration and 
will be held on the principal street of 
the village. Spaces will be marked off 
on the paved streets and it is believed 
that about thirty different makes will be 
displayed. The idea is a new one and is 
being tried as an experiment. 

Missouri Ad Law in Effect 
St. Louis, Mo., June 24 — Missouri's 
honest advertising law, created by the 
last General Assembly is effective. The 
law applies to every form of business 
and prohibits the mis-statement of fact 
in any form of advertising. Newspa- 
pers, posters, circulars and letters are 
specifically mentioned. Fines and jail 
penalties are provided for violations of 
the law. 

Capital Stock Increased 
Detroit, Mich. — Consolidated Car Co., 
from $106,000 to $200,000. 

Detroit, Mich. — United States Auto 
Supply Co., from $5,000 to $75,000. 

Four-Story Pierce Addition 
Buffalo, N. Y., June 26 — The Pierce- 
Arrow Motor Car Co. will construct a 
new concrete flat-slab building on its site 
here at 1695 Elmwood Avenue. It will 
be four stories high, 410 ft. long, and 61 
ft. wide. 

Princess Leases Old Saxon Plant 
Detroit, Mich., June 28 — The Prin- 
cess Motor Car Co., organized in June, 
1914, and located at 348 Clay Avenue, 
has leased the former plant of the Sax- 
on Motor Co., Bellevue Avenue, and will 
move to it in a few days. 

Gets New Era Contract 
Battle Creek, Mich., June 24 — H. E. 
Petrie, who in addition to conducting 
the business of the Independent Garage, 
makes foot accelerators for Ford cars, 
has received an order for 70,000 from 
the New Era Spring & Specialty Co., of 
Detroit. 



Standard Service 
Advocated 

Service Managers Would Re- 
strict Dealer's Parts — Differ- 
ent Truck and Car Service 

Detroit, Mich., June 29 — Special 
Telegram — Ninety service managers and 
other representatives of fifty automobile 
and truck manufacturing concerns were 
in attendance at to-day's session of the 
service managers convention called here 
by the National Automobile Chamber 
of Commerce.. Papers and discussions 
dealt mainly with the phases of the re- 
lation between the factory service de- 
partment and the dealer, although there 
was much airing of views as to what 
the owner should expect in the way of 
service. 

Co-operation Needed 

In opening the two-day meeting, Al- 
fred Reeves, general manager of the 
N. A. C. C, spoke for the same inter- 
change of thought among the service men 
as is being practised by the heads of con- 
cerns in the organization. 

Alvan Macauley, Packard vice-presi- 
dent and general manager, welcomed the 
delegates and said that service and serv- 
ice policy are the vital part of the busi- 
ness, and whether or not the makers get 
this down to a reasonable basis and hold 
it there will largely be a governing fac- 
tor in their staying in business. That a 
standard policy is needed he is positive, 
and believes it necessary to survival. 

Limiting Dealer's Parts 

The consensus of opinion was that 
dealers' parts orders should be censored. 
That is, the amount ordered should be 
cut down if the manufacturer thinks 
such a large requisition not commen- 
surate with the number of cars the dealer 
sells. It did not seem necessary for a 
dealer to carry parts for cars over two 
years old, the maker carrying these. A 
campaign of education seems advisable 
to get dealers to carry proper parts 
stocks. 

It was quite generally conceded that 
there should be a standardized plan for 
handling parts accounts with dealers, 
but the methods are about as many as 
there are manufacturers. 

Discussion of the subject of how the 
manufacturer can satisfy himself that 
the dealer who receives a credit installs 
the part in the customer's car without 
charge brought only the one answer, 
that, the customer should be notified of 
such credit to the dealer. 

Owner's Service 

What constitutes service to the owner 
was dealt with by Charles Gould, Max- 
well service manager, who said that the 



four essentials to service are the carry- 
ing of repair parts, efficient repairs, 
supervised instruction and co-operation 
between dealer and owner as was to be 
expected, there was much difficulty in de- 
fining service, many definitions being 
proposed. 

Committees will be appointed by Mr. 
Reeves to report on the various questions 
brought up by the papers and discus- 
sions, and strenuous effort will be made 
to get at the difficult matter of arriving 
at a standard service policy. 

Cars and Trucks Differ 

Morning and afternoon sessions Wed- 
nesday will close the meeting. Among 
the important subjects to be discussed 
are the reasons why there should be dif- 
ferent service policies for passenger cars 
and trucks, Mr. Macauley reading a pa- 
per dealing with the question, Do Free 
Inspection and Adjustment Legally Ex- 
tend the Manufacturer's Warranty. 
Pierre Schon, service manager General 
Motors Truck Co. will answer this. 

N. A. C. C. Service Convention Opens 
Detroit, Mich., June 28 — Forty-nine 
automobile manufacturers are repre- 
sented at the 2-day service manager's 
convention promoted by the National 
Automobile Chamber of Commerce 
which opened its sessions this morning 
at the Hotel Statler. Eighty-four men 
prominent in the trade, including presi- 
dents, general managers, and sales and 
service managers are listed to take part 
in the discussions of the following im- 
portant papers: 

"Should there be a Standardized Plan 
for Handling Parts Accounts with Deal- 
ers?" by A. H. Ransen, manager of the 
Parts Order Department of the Stude- 
baker Corp. "How Can Manufacturers 
Assist in Preventing Dealers Overstock- 
ing and being Obliged to Stock Obsolete 
Parts?" by C. W. Matheson, Director of 
Service, Dodge Bros. "Should Manufac- 
turers Encourage Genera] Repairshops 
by Selling Them Parts?" by J. A. Harris, 
Jr., Advertising Manager White Co. 
"How Can the Manufacturer Satisfy 
Himself that the Dealer Who Receives 
Credit Installs the Part in the Custo- 
mer's Car Without Charge?" by E. T. 
Klee, Service Manager, Stutz Motor Car 
Co. "What Constitutes Service to the 
Owners?" by Charles Gould, Manager of 
Service, Maxwell Motor Co. "Why a 
Standard Service Policy Should be 
Adopted by All Members for the Bene- 
fit of the Car Builder," by A. B. Han- 
som, Manager Directing Service Divi- 
sion, Chalmers Motor Co. "Should the 
Dealer's Service Policy Go Farther than 
the Manufacturer's Warranty, and If 
So in What Respect?" for open discus- 
sion. "Should There be Different Service 
Policies for Passenger and Commercial 
Vehicles and Why?" by Alvan Macauley, 
vice-president, Packard Motor Car Co. 
"Do Free Inspection and Adjustment 
Legally Extend the Manufacturer's 
Warranty?" by Pierre Schon, Service 
Manager, General Motors Truck Co. 
"Advantages of Issuing Books of Cou- 
pons Entitling Owners to a Specified 
Amount of Repair Work Free." 
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Speedway Organiza- 
tion Incorporated 

Speedway Assn. of America 
formed, Officers Elected — 
Will follow Baseball 
Ideas 

Chicago, III., June 26 — Special Tele- 
gram — Seven representatives of the In- 
dianapolis, New York and Twin City 
speedways met here this afternoon, ad- 
journed the meet at Hammond, Ind., a 
Chicago suburb, this evening and there 
effected the permanent organization of 
the Speedways Assn. of America by 
filing its corporation papers with the 
Secretary of State of the Hoosier com- 
monwealth and electing officers and a 
board of managers. 

The Speedway Assn. of America was 
born at Indianapolis just prior to this 
year's Hoosier classic. Representatives 
of the Indianapolis, Twin City, New 
York, Tacoma, Sioux City, Omaha and 
Chicago speedways were in attendance 
and a temporary organization was ef- 
fected. Not until the association had 
been incorporated, however, was the or- 
ganization in a position to start its cam- 
paign for the advancement of speedway 
racing and to take such important ac- 
tion was the purpose of to-day's session. 

Edward E. Gates, chief attorney for 
the Federal baseball league and a resi- 
dent of Indianapolis acted for the speed- 
way associations drawing up the incorpo- 
ration papers and filing them this morn- 
ing. As soon as word was received that 
incorporation papers had been granted 
the seven representatives boarded a 
train for Hammond where the first 
stockholders meeting was held, the in- 
corporation laws of Indiana stipulating 
that a company incorporated in that 
State must hold its first stockholders' 
meeting within the boundaries of that 
commonwealth. At the stockholders' 
meeting a constitution and by-laws were 
adopted and the following officers 
elected: 

Temporary Board 

President, Charles W. Sedwick, Indian- 
apolis; vice-president, James C. Nichols, 
New York; secretary and treasurer, 
James A. Allison, Indianapolis; board 
of managers: Carl G. Fisher, Indian- 
apolis; Jas. A. Allison, Indianapolis; 
F. H. Wheeler, Indianapolis; Charles W. 
Sedwick, Indianapolis; James C. Nichols, 
New York; Dr. C. E. Dutton, Minneapo- 
lis, and D. L. Wheeler, Minneapolis. 

Although Chicago, Tacoma, Sioux City 
and Omaha were not represented at 
to-day's meeting officials of these four 
tracks agreed to become members of the 
association at the time of Indianapolis 



session and admission blanks have been 
sent them. As soon as they apply for 
admission the board of managers will be 
changed in order that these four tracks 
may have representation on the board. 

The chief aim of the speedways asso- 
ciation is that of mutual protection and 
co-operation and its motives are not an- 
tagonistic to drivers, as many have been 
led to believe. 

Adopts Baseball Ideas 

Each year it will adopt a schedule so 
that there will be no conflicts in dates, 
it also will be in a position to buy racing 
cars, a very scarce commodity at the 
present time, and will appoint a common 
representative to visit Europe and en- 
gage foreign drivers not for one race but 
for all contests promoted during the sea- 
son. It will also classify speedways and 
put a stop to the practice of one promoter 
hanging up a larger purse than another 
in order to attract entries. 

Objects of Organization 

The paramount aims of the new organ- 
ization are best expressed in the follow- 
ing excerpts from the speedways asso- 
ciation by-laws: 

1 — The objects of the association 
are to govern, contract and manage 
speedways for speed contests or 
other expeditions. 

2 — To secure the co-operation and 
participation in the same. 

3 — To encourage and promote the 
development, use and sale of motor 
cars and to promote speed contests 
as a pastime in America and other 
countries, and to surround it with 
safeguards such as will insure pub- 
lic confidence in its integrity and 
methods and improve the standard 
of skill and sportsmanship of the 
participants therein. 

4 — To establish uniform rules and 
regulations for such speed contests 
and exhibitions and for the safety 
of the drivers and public. 

& — To protect the property rights 
of those engaged without sacrificing 
the spirit of competition. 

6 — To promote the welfare of 
drivers, mechanicians and other par- 
ticipants by developing and perfect- 
ing them in their profession and aid- 
ing them in securing adequate com- 
pensation for expertness to protect 
and aid them to secure prizes. 

7 — To schedule dates and places 
for speed contests and exhibitions. 

8 — To foster and encourage the 
engaging of foreign entrants. 

N. A. C. C. Cross-Licensing Plans 

(Continued from page 39) 

able than the member's individual pat- 
ents. 

3 — It will cement the industry together 
in a co-operative spirit which is in keep- 
ing with the tendency of the times. 

4 — There has been little or no money 
made out of patents in the automobile 
industry, and it is not likely that any 
money can be made out of patents by 
litigating them, as the winner in a patent 
lawsuit seldom receives very much. 

5— Legitimate profit should come from 



proper manufacturing and selling of 
cars, and not from exploitation of pat- 
ents which generally do not represent 
more than the incidental development of 
motor cars, for which engineers are gen- 
erally responsible whether they take out 
patents or not. 

6 — The main thing is to establish a 
substantial business with patents only as 
a protection against patent litigation. 
Primarily, it should be the object to get 
business, as patents are merely incidental 
to business. 

7 — While everyone hopes to obtain 
good patents in the future it is apparent 
that the patents taken out by any one 
member are not likely to be as valuable 
to him as rights under patents taken out 
by 76 to 100 other members. 

8 — Each member will be left free to 
display his originality along the line of 
design patents. 

9— The agreement is largely limited to 
chassis units and parts; that is to say, 
units and parts that are common to 
either trucks or motor vehicles primarily 
adapted to private passenger use. No- 
attempt has been made to mclude unde- 
veloped and rapidly evolving things such 
as loading and unloading devices, fire ap- 
paratus, tractors, etc. 

10 — It is an entirely new and original 
plan in line with the co-operative move- 
ment of the day, which has obtained in 
the automobile industry with better re- 
sults than in any other field. 

11 — Equitable provision has been made 
to exclude and leave free for special con- 
sideration any basic or revolutionary 
patent of great value which may here- 
after be developed within the organiza- 
tion of any member, thus encouraging: 
a continued advance in the art but elimi- 
nating those patents of minor import- 
ance that are many times used for 
harassing purposes. 

_ 12 — The plan requires the signature of 
sixty-one members owning at least 300 
patents coming within the terms of the 
agreement before it becomes operative, 
which insures protection of the most sub- 
stantial order for each manufacturer be- 
fore he is required to grant any rights 
under his own patents. 

300-Mile Race for Chicago Oct. 9 

Chicago, III., June 29— Special Tele- 
gram — Encouraged over the success at- 
tendant upon the inaugural race run 
over their new track Saturday the direc- 
tors of the Chicago speedway now are 
contemplating the promotion of another 
contest in the fall and have requested 
Chairman Kennerdell of the A. A. A. 
contest board to reserve Oct. 9, for 
such an event. According to present 
plans the fall race will be 300 miles in 
length and $25,000 will be hung up in 
prize money. 

Maxwell Laboratory at Chicago Track 
Chicago, III., June 28 — Believing 
that the Chicago speedway offers unex- 
celled advantages for testing automo- 
biles Ray Harroun, the former racing 
driver, who is now head of the engineer- 
ing department of the Maxwell Motor 
Co., Detroit, has made arrangements to- 
establish an engineering laboratory at 
the local track and this summer will try 
out all the new models on the 2-mile- 
board oval. 
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. Race Motors Behave Marvelously 

(Continued from page T) 

That the smoothness of the board track had the effect of 
lessening the shocks to which the cars were subjected is un- 
deniable, but shocks have only a little influence in motor re- 
liability, although they play a big part in the lasting power 
of springs and axles. Perhaps the roughness of the In- 
dianapolis brick might be blamed for the loosening of the 
magneto platform on Van Raalte's Sunbeam, but that is 
about the only motor trouble in the former race which could 
fairly be blamed to shock. 

Stupendous Reliability 

It is quite difficult at first to realize what the speed of this 
Chicago race really means. The tabulation of reliability 
given above is but a pale outline of a few of the things which 
together make the most wonderful demonstration of motor 
efficiency which the world has ever seen. Perhaps the casual 
observer is liable to give weight to the fact that the first and 
second cars were both of foreign origin, but anyone knowing 
to how great an extent small things outside the chassis con- 
struction play their part in race winning, will pay but little 
regard to who won, rather will he look to the whole ten who 
made more than the 90 miles an hour. 

Take the Stutz case, for example. Here we had evidence 
of a speed capability, in Wilcox's car, at least equal to and 
perhaps in excess of that possessed by either the Peugeot or 
the Sunbeam and the two Stutzes which finished within 12 
minutes of the winner, both had many tire stops. Out of this 
time Anderson spent nearly 7 minutes more than Resta on 
tires alone, so his car was only a minute an hour slower than 
Resta's. 

The first three cars to finish used the Zenith carbureter 
and Oilzum was used for lubrication on the cars finishing 
first, third, fifth, sixth, seventh, eighth, ninth and tenth, or 
eight out of the ten prize winners. 

Stutz Tire Troubles 

Why the Stutz men were so unfortunate with tires re- 
mains a mystery up to the present, for they were using the 
same sort as their luckier brethren and using them under 
the same conditions. Possibly the cars were held a little 
lower down on the banking than the Peugeot or the Sun- 
beam but even John Palmer, inventor of the cord tire, is not 
prepared with any explanation as to the remarkable differ- 
ence in tire reliability as between one car and another. 

Still, to keep to the motors, at Indianapolis, the general 
idea was that in putting up a speed which represented the 
limit of the track, the limit of the motor had been reached 
as well. Chicago proves this is wrong so the present idea is 
rather that the faster and easier course brings us back to 
tires and human endurance once more. Had the Chicago 
race been for 300 instead of 500 miles it would undoubtedly 
have been won at well over 100 miles an hour. 

Sixteen- Valve Motors 

In a mechanical review of the happenings of a race it is 
generally possible to take instances of trouble or failure and 
therefrom to extract lessons of engineering interest. Con- 
cerning this race so little happened, there was so little 
trouble, that the arising question is, "How can we get more 
speed?" instead of "How can we maintain the speed set as a 
standard?" 

Chicago sets the mark of the multi-valve motor, it shows 
the sixteen-valve, four-cylinder motor developed to an equal 
pitch by America, France and England. Carburetion has 
been got in hand, ignition difficulties are overcome, and 
aluminum-alloy pistons have established their place. 

But in this review let us not forget Harry Grant's old 
Sunbeam, for this is no modern creation, but an old warrior 
among the veterans of the race track with an L-head mo- 



tor, two valves per cylinder and none of the aids to^power 
developed within the last 2 years. Grant made his show 
largely by knowing how fast he could drive without trouble, 
by knowing that he had gas and oil enough for the whole 
journey and by having good reason to trust in his tires. Per- 
haps the smoother torque of the six cylinders had something 
to do with his tire reliability, without a shadow of doubt, 
his steady speed without 100-mile-an-hour bursts had a great 
deal more to do with it. Probably his speed is the limit of 
which the car is capable but it is considerably higher than 
the manufacturers ever expected of it in a race as long as 
600 miles. 

Turning now to those which fell by the way the Ogren 
suffered a mishap which might be due to faulty material or 
to insufficiently strong design. An extraordinary sort of 
failure altogether. It was the fracture of the casing which 
holds the bevel pinion and its bearings, thus allowing the 
pinion to fall out of mesh with the ring gear. In such a case 
nothing could possibly be attempted. 

Too Much Oil 

The old Mercer reported that no spark could be kept go- 
ing and investigation made by the writer with the aid of the 
Bosch representatives disclosed the fact that the pistons, 
whether from too large a tolerance or some other cause were 
allowing so much oil to pass that the plugs became literally 
filled up with it. No plug on earth could have sparked un- 
der such a smothering cloud of lubricant 

Wilcox's Stutz after making very high speed for quite a 
long time suffered a broken piston. 

Of the Dusenbergs one burned out a connecting rod bear- 
ing, probably through momentary failure of the lubrication, 
or a tiny bit of dirt in the oil channel perhaps. The other 
suffered a derangement of the clutch which made gear chang- 
ing impossible. 

Lastly, Limberg's old Sunbeam, a sister car to Harry 
Grant's, burned a bearing or broke a connecting-rod bolt, 
causing some complications inside which resulted in a punc- 
tured crankcase. Investigation by pulling down the motor 
was not made on the spot but it might reasonably be sup- 
posed that an instant's pause in the oil supply to some bear- 
ing or other was the primary cause. 

Sunbeam Bearing Trouble 

Of the cars which were left running after the first ten 
were in, Van Raalte had a broken connecting-rod and had 
been running for a couple of hours on three cylinders. The 
piston or the connecting-road bearing seized, the rod broke, hit 
the piston and so bent it that it jammed in the cylinder 
mouth and the bits of rod then dropped harmlessly into the 
crankcase. A hole was punched in the side of the case dur- 
ing these events, but this did not matter because of the lubri- 
cation system. On the Sunbeams oil is sucked back to the 
tank directly it gets through the bearings and drops to the 
base, so the latter never contains any oil. 

The two Maxwells which failed to get among the prize 
winners appeared simply to be insufficiently fast. 

CAUSES OF RETIREMENT IN LAST THREE 
SPEEDWAY RACES 
Indianapolis. 1914 Indlanapolla, 1915 Chicago, 1915 

Broken cam Broken connecting rod. Broken bevel pinion 

housing. 

Broken connecting rod.Broken timing gear. .. Broken piston. 

Broken rocker arm .... Broken piston Broken connecting rod. 

Broken piston Broken connecting rod. Burned out bearing. 

Broken valve & piston. Broken wheel Oil on plugs. 

Broken connecting rod.Broken piston Faulty clutch. 

Broken valve Broken rear axle bear- 



Broken wheel Loose flywheel 

Broken camshaft 

Broken camshaft Smoking exhaust 

Broken connecting rod.Cranked cylinder 

Broken ball bearing. ..Loose mud pan 

Broken frame 

Loosened cylinder .... 

Per cent retlrementPer cent. retirementPer cent, retirement 
caused by broken caused by broken caused by broken 
parts, 93 parts, 64 parts, 50 
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Globe Tire Adds— The Globe Rubber 
Tire Co., Trenton, N. J., will build a two- 
story brick addition to its plant on Pros- 
pect street. 

To Mfg. Tractors — J. C. Kerst is hav- 
ing: plans made for factory to manufac- 
ture motor-driven farm machinery in 
Springfield, 111. 

Xenia Rubber Buys New Plant— The 
Xenia Rubber Co., Xenia, Ohio, has pur- 
chased the mills of the Belden elevator, 
2# miles from that city. 

Portage Tire Purchases Plant — The 
Portage Rubber Co., Barberton, O., has 
purchased the old plant of the American 
Strawboard Co. and will erect buildings 
costing $300,000. 

To Make Bumpers — The American 
Automatic Save-A-Life Co., Washington, 
D. C, will construct a plant at Cameron, 
W. Va., for the manufacture of automo- 
bile accessories and bumpers. 

To Mfr. Diesel Engines— The Enkel 
Motor Co., Auburn, N. Y., will erect a 
plant for the manufacture of the Diesel 
type of automobile motor. C. H. Wil- 
liams is vice-president and general man- 
ager. 

Lenox May Move. — There has been 
some talk that the Lenox Motor Car Co. 
of Hyde Park, Mass., might move to 
Lowell, Mass., in the near future, if suf- 
ficient inducements were held out by the 
latter city. 

To Manufacture Accessories — The 
Furgason Mfg. Co., Lansing, Mich., has 
acquired a new plant and will add the 
manufacture of automobile accessories to 
its present line of general machine shop 
products. 



To Make Tires— The Essex Tire Con- 
struction Co. has been incorporated to 
manufacture automobile tires with a 
capital stock of $125,000. The plant will 
be in Irvington, N. J. The incorporators 
are W. Barth, F. H. Butterthworth and 
F. M. Mervin. 

Gordon Rubber to Add — The Gordon 
Rubber Co., Canton, Ohio, has increased 
its capital stock from $300,000 to $600,- 
000 and has under consideration the erec- 
tion of new buildings that will double 
the capacity of its plant. 

Newark Co. to Make Carbureters — 
The Mfg. & Sales Co. of the Float-Jet 
carbureter, has been incorporated to 
make carbureters in Newark, N. J. The 
capital is $300,000 and the incorporators 
are Siegfried Leschinger, C. F. Kraemer 
and J. M. Reilly, all of Newark. 

Kellogg to Increase — The Kellogg 
Mfg. Co. plant has been working in day 
and night shifts for the last three months 
to keep up with orders for its engine- 
driven tire pumps. Recently the com- 
pany added 15,000 feet of floor space. 
Plans are prepared for a larger plant 
and equipment to be ready as needed. 

Tire Co. in Conn. — The Monarch 
Stitched Tire Co., formed recently in 
Maine, has purchased the Munroe-East- 
man Co.'s plant at the border line be- 
tween Newington and New Britain, 
Conn., in which the company will manu- 
facture its product. The carcass of the 
tire is both stitched and cemented into 
the tread, and a guarantee of 6,000 miles 
without the adjustment clause will be 
given by the makers. 

Falls Motor Adds— The Falls Motor 
Co., Sheboygan Falls, Wis., manufac- 



turer of gasoline engines for automo- 
biles, is about to erect a large new test- 
ing shop building. The new shop will 
be of brick and steel, 45 by 154 ft. in 
size, with concrete floors. The present 
testing shop is being equipped with ma- 
chinery for motor construction. Over- 
time operations have been in effect for 
some months and the plant is employ- 
ing more men than at any other time 
since its establishment. 

Hoover Steel Starts Building— The 

Hoover Steel Ball Co., Ann Arbor, Mich., 
has broken ground for an additional new 
building, which will be 40 by 313 ft. and 
is to be filled with ball-making machin- 
ery. This will make the third new build- 
ing which the company has erected since 
Sept. 1, last year, and comprising over 
29,000 sq. ft. of floor space. This will al- 
low the company to increase its payroll 
to between 500 and 600 employees. The 
company has contracted for approxi- 
mately $65,000 worth of additional ball- 
making machinery. 

$100,000 Addition for Fedders— The 
Fedders Mfg. Co., Buffalo, N. Y., will 
spend $100,000 on a new four-story addi- 
tion to its plant. When the new place 
is finished the floor space of the plant 
will be doubled. The offices, which are 
now in one of the old buildings, will be 
moved there and the space that they oc- 
cupy at the present time will be added 
to the factory. Besides housing the 
offices it will include the service depart- 
ment. The new building is one story 
higher than the other buildings which 
comprise the plant. Brick and steel are 
the principal materials being used in its 
construction. 



The Automobile Calendar 



July 3 Utica, N. T.. Hill Climb, 

Automobile Club of Utica. 

July 3 Sioux City. Ia., 300-Mile 

Race, Sioux City Speed- 
way Assn. 

July 3 Westervllle, O.. Show. 

July 4 Vlsalla, Cal., Road Race; 

Tulare County Automo- 
bile Assn. 

July 4-5 Tacoma, Wash., Road Race, 

Tacoma Speedway Assn. 

July 5 Omaha, Neb., Speedway 

Races, Omaha Motor 
Spec d w 3. y 

July 5 Vlsalla, Cal., Road Race, 

Tulare Co. Auto. Assn. 
July 7-8 Taylor, Texas, Track Race, 

Taylor Automobile Club. 
July 9 Burlington, la., 100-Mile 

Track Race ; Tri-State 

Pair. 

Aug. Milwaukee, Wis., Indepen- 
dent Petroleum Market- 
ers' Assn. of the U. S. ; 
1915 Convention in Mil- 

Aug. 2-3 San Francisco. Cal., Tri- 
State Good Roads Assn., 
Third Annual Convention. 



Aug. 20-21 Elgin, 111., Road Races. 

Sept Indianapolis, Ind., Fall 

Show, Indiana State Fair. 

Sept Peoria, 111., Second North- 
western Road Congress. 

Sept. 3 Columbus, O., Show, Ohio 

State Fair, Columbus 
Auto. Show Co. 

Sept. 6 Providence, R. I., Speedway 

Race ; F. E. Perkins. 

Sept. 6 Detroit, Mich., Speedway 

Race ; Detroit Speedway 
Club. 

Sept. 8-11 . .Hamline, Minn., 2-Day 

Meet at State Fair 
Grounds between Minne- 
apolis and St. Paul, State 
Fair. 

Sept. 13 Oakland, Cal.. Pan-Ameri- 
can Road Congress. 

Sept 17-18 Peoria, 111., Illinois Garage 

Owners' Assn. Conven- 
tion. 

Sept 20-25 San Francisco, Cal., In- 
ternational Engineering 
Congress. 

Sept 18-25 Los Angeles, Cal., Show, 

Shrine Auditorium. 



Oct St. Louis, Mo., Show, For- 
est Park Highlands, St. 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 

Oct 1 Minneapolis, Minn., Track 

Race, Twin City Motor 
Speedway Co. 

Oct. 1-2 Trenton, N. J., Track 

Races ; Inter-State Fair. 

Oct. 2 New York City, Sheepshead 

Bay Motor Speedway 
Track Meet. 

Oct 6-16 New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tr&l PfLlince 

Oct 11-12 Dayton, O., National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 

Nov. 18 Arizona 150-mile Grand 

Prix. 

Dec. 31 New York City, Show ; 

Grand Central Palace. 

Jan. 22, 1916 Chicago, 111., Show; Coli- 
seum. 

March 4-11 Boston, Mass., Truck Show, 

Mechanics Bldg. 
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^(4elt in ike Industry 



Miller Chalmers Assistant Sales Mgr. 

— H. W. Miller, formerly of Studebaker, 
has joined the Chalmers Motor Co., De- 
troit, Mich., in the capacity of assistant 
to the sales manager. 

Suhr in Oregon — F. W. Suhr, special 
representative of the motor truck de- 
partment of the Firestone Tire & Rubber 
Co., has been a visitor at the Portland 
(Ore.) branch for the past fortnight. 

Wentworth Buys Out Portland Over- 
land — Frank E. Wentworth, who is a 
partner of the Wentworth-Fosdick Co., 
Hupmobile distributors in Boston, and 
who has several other motor concerns in 
New England, has bought out the Over- 
land branch in Portland, Ore., and in 
future it will be known as the F. E. 
Wentworth Corp. He has placed the 
agency in charge of E. A. Smith, who 
had charge of the Overland agency at 
Manchester, N. H., for some years. 
Salesrooms have been opened at the 
corner of Park and Congress Streets, and 
Mr. Wentworth had to give an order for 
1000 Overlands to get the business. 



Garage 

N. Y. Co. Moves — The Bryant Motor 
Service Co. has moved into larger quar- 
ters at 1926 Broadway, New York City. 

McNaull Tire Opens in Brooklyn— The 

McNaull Tire Co. has opened a branch in 
Brooklyn, N. Y., at 1246 Bedford Ave- 
nue, under the management of W. H. 
Byrnes. 

Falls Tire in Seattle — H. H. Hazeltine 
and A. W. Hoppock are joint owners of 
the Seattle Tire & Rubber Co., 1624 
Broadway, Seattle, Wash., representing 
•the Falls tire. 

Auto Utilities in N. Y. — The Auto 
Utilities Corp. has opened a salesroom 
at 1898 Broadway, New York City, for 
the sale of Disco electric lighting and en- 
gine starting equipment. 

N. Y. Kissel Moves— Clodio & Engs, 
Metropolitan Kissel distributor, has 
moved into larger quarters in the new 
Circle Building, Central Park West and 
Sixty-first Street, New York City. 

Toledo Garage Moves — The United Ga- 
rage Co., Toledo, Ohio, will move Sept. 1 
to larger quarters at Jefferson and Onta- 
rio Streets. M. R. Himes, manager of the 
concern, has taken a 20-year lease on the 
structure. The building is fireproof and 
will be equipped throughout with a sprin- 
kler system. 



Motor Men in New Roles 

H alia day Resigns— C. L. Halladay has 
resigned as chief engineer and factory 
manager of the Lewis Spring & Axle Co., 
Jackson, Mich. 

Emerson King Purchasing Agent — J. 

R. Emerson has been appointed purchas- 
ing agent for the King Motor Car Co., 
Detroit, Mich. 

Chamberlain Garford Mgr. — R. E. 

Chamberlain is the manager of the Kan- 
sas City branch of the Garford Motor 
Truck Co., Lima, Ohio. 

Bonniwell Assistant Advertising Mgr. 
— C. A. Bonniwell has been appointed as- 
sistant sales and advertising manager of 
the Auburn Automobile Co., Auburn, Ind. 

Hobbs With Hoyt in Detroit — E. M. 

Hobbs has been appointed district sales 
manager of the Hoyt Electrical Instru- 
ment Works, Penacook,' N. H., with head- 
quarters at 967% Woodward Avenue, De- 
troit. 

Wayne's Temporary Officers — Tempo- 
rary officers have been named by the 
Wayne Steering Wheel & Box Co. They 
are: J. C. Coleman, sales manager; An- 
thony Snyder, treasurer, and W. M. Weth- 
erell, factory manager. 

Tormey Frisco Tire Mgr. — James Tor- 
mey, formerly with the San Francisco 
branch of the Goodyear Tire & Rubber 
Co., is the new manager of the Service 
Tire and Oil Co., San Francisco, Cal., dis- 
tributor for Nassau tires. 

Hardin St. Louis Dealers' Secretary — 
W. O. Hardin has been made secretary 
of the St. Louis Automobile Manufac- 
turers' and Dealers' Assn., succeeding P. 
J. Fisher, who has resigned. Hardin 
will assume his new duties July 1. 

Dunham in Garfield Bldg. — G. W. Dun- 
ham, formerly vice-president and con- 
sulting engineer of the Chalmers Motor 
Co., who resigned to start into business 
for himself as a consulting engineer, has 
located his offices in the Garfield Bldg., 
Woodward Avenue, Detroit. 

Jennings Dodge District Rep. — C. H. 
Jennings has been appointed district rep- 
resentative for Dodge Bros, in New York 
City. Mr. Jennings has been actively in 
charge since C. W. Matheson, formerly 
New York district man, became service 
director of Dodge Bros, several months 
ago. 

See Winnipeg Mgr. — The Dominion 
Auto Supply Co. has been formed in 
Winnipeg under the management of G. 



W. See. This new concern has taken 
over the premises recently vacated by 
the Western Canada Motor Car Co., and 
will conduct a general garage and sup- 
ply business. 

Rengers Assistant to Pres.— F. H. 
Rengers in becoming the assistant to J. 
W. Moon takes charge of the corre- 
spondence department of the Moon Motor 
Car Co., and inside work and office work 
of an assistant nature to Mr. Moon. Mr. 
Rengers succeeds C. C. Culbertson to 
this position. 

Colgrove Gets Hudson for Grand 
Rapids — L. E. Colgrove, who has been 
manager for the Mitchell Motor Sales 
Co., Grand Rapids, Mich., has become 
Hudson dealer in that city. He has se- 
cured quarters in the Burton A. Spring 
garage on Jefferson Avenue and will 
maintain salesrooms and a service sta- 
tion. 

Jenkins Returns to Coast — W. M. Jenk- 
ins, who has been sales manager of the 
Master Carbureter Corp. since this con- 
cern was started in Detroit, Mich., last 
year, has returned to the Pacific Coast to 
take charge of the sales of the Master 
Carbureter Co., Ltd., Los Angeles, Cal. 
The business of the Detroit concern is 
now conducted from the new plant at 
1523 Fort Street, West. 



Dealer 

N. Y. Remington Makes Lease — The 
Remington Motor Sales Corp. has leased 
offices in the United States Rubber Bldg., 
Broadway and Fifty-eighth Street, New 
York City. 

Opens Seattle Repair Shop — H. V. 
Hoffman, formerly with the Buick in Se- 
attle, Wash., has opened a repair shop 
and storage plant at 5322 Rainier Ave- 
nue, Seattle. 

N. Y. Federal Truck Enlarges— The pres- 
ent quarters of the Federal Truck Co. in 
New York City have been found inade- 
quate. Arrangements have been made to 
secure the whole second-floor space at 146 
West Fifty-second Street, the company 
at present occupying the first floor. The 
first floor will be entirely devoted to serv- 
ice quarters, garage and repair shop, with 
an entrance directly off the street. The 
whole second floor is given over to show- 
room, general offices and sales depart- 
ment, together with a department for 
spare parts. The company has established 
a station in Newark, N. J., at 985-987 
Broad Street. 
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Belligerents Exhaust Swiss Output 

Truck Factories Work All-Day Shifts — France Wants Gasoline 
Farm Tractors — New Magneto Industry Started in France 



By W. F. Bradley 

Staff Representative of the Automobile in Europe 



r«ENEVA, SWITZERLAND, June 17— Since the 
^ month of November Swiss automobile factories 
have been working at high pressure on orders for the 
German and Allied armies. A difficulty is experienced 
in getting raw material and in many cases trucks are 
delivered to foreign governments without magnetos. 

The Saurer company, which occupies the leading 
position in the Swiss automobile industry, now employs 
2000 men instead of 1500 before the war, and is operat- 
ing a day-and-night shift. This firm has branch fac- 
tories in both France and Germany and is supplying 
tracks to the German, French and English governments. 
It is estimated that the Swiss factory is producing 
eighty trucks per month. The output is limited to a 
certain extent by the lack of raw material. A few 
years ago the firm brought out a gun which gave good 
results, but at the present time it is not producing arms. 

The Berna factory was stopped entirely during 
August and September. Since then it has been pro- 
ducing trucks at the rate of thirty per month, supply- 
ing them to France, England and Germany. 

The Franz company is producing fifteen trucks a 
month, but as this concern is under German control the 
entire output is absorbed by Germany. 

The Piccard-Pictet company is producing but a small 
quantity of complete automobiles, but has accepted con- 
tracts from the Swiss and foreign governments for car 
and artillery parts. There is a sufficiency of this class 
of work to allow the company to give it out in sub-con- 
tracts to other automobile and general engineering 
firms. 

Martini is working with an increased staff of men 
producing touring cars for the Swiss and French gov- 
ernments. All private automobile trade has been 
stopped and it is impossible to export to England. With 
warring nations all around her, there is plenty of work 
for the Swiss factories on automobiles, or, if these can- 
not be produced, on gun parts. 



PARIS, June 19 — Orders have been issued by the French 
war department that the state arsenals and private 
factories producing guns and ammunition must be 
worked to their highest capacity. In order to make this pos- 
sible all the necessary men have been released from service 
in the field to take up their former positions in the work- 
shops. 

The effect of this order will be to make the automobile fac- 
tories busier than ever. It is doubtful if there is a machine 
shop in France which has not for months past been working 
for the army or navy. The military authorities, however, had 
the first call on the men, and recent investigations have 
shown that numbers of factories, although working 20 to 24 
hours a day, were 10 to 30 per cent below their maximum pro- 
duction. Since the war broke out all shortage of machine 
tools has been met by supplies from America, and only men 
were needed to work these tools. Under the new regulations 
the increase in the output of munitions will be immediately 
apparent, for the entire organization existed and it is only 
a question of putting more men to work in the shops. 

French Factory Activities 

Automobile factories are particularly useful for the produc- 
tion of shells, machine gun tripods, aeroplane darts and 
bombs. All these can be produced economically with prac- 
tically no change in the plant. The new orders will not make 
any change in the purely automobile work of the factories. 
By reason of her heavy purchases abroad France is well sup- 
plied with trucks, tractors and touring cars. There is a high 
demand for aeroplane motors, also for aeroplanes, but the 
factories specializing in this class of work are able to meet 
requirements. 

Few Trucks Destroyed 

During the present stage of the war the loss of automobiles 
is not excessive and is not likely to become so unless some 
dramatic military situation develops. So far as France is 
concerned, American manufacturers need not expect any im- 
portant renewal of orders for trucks and cars. The army 
is well supplied and big reserves of automobiles are held. A 
serious reverse or an important success could so change the 
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Aultman and Taylor gaa tractor from Ohio hauling a plow In France 

conditions of operating that losses of trucks would be in- 
creased and more orders would have to be placed, but until 
that occurs France need not be expected to come into the 
market for a further big quantity of automobiles. 

American Tractor Trade 

Recently the Knox company's four-wheel-drive tractor has 
successfully passed army tests and an order has been placed 
for early delivery. The three-wheel type of tractor did 
not meet the approval of the French army authorities. 

The four-wheel-drive tractor, which is a special proposition 
and very highly thought of by French military authorities, 
can only be produced in France in limited quantities and is 
not made at all in other European countries.- Hence there is 
always an opportunity for America to supply more of this 
type of vehicle. 

Light-Truck Orders 

Orders have also been placed with the Jeffery company 
for light trucks running on pneumatic tires. Many of these 
have already been delivered. The French factories have 
supplied thousands of this type of automobile, for it is 
nothing more than a stout touring car chassis, and is made 
use of for light haulage and ambulance work. They mipht 
have been produced by the home factories, but the view of 




the authorities evidently was that it was cheaper to buy 
abroad than interrupt the shell making of the automobile fac- 
tories. It can be taken as absolutely certain that when more 
automobiles are needed in the French army they will be se- 
cured from America, for it is better policy the keep the fac- 
tories running uninterruptedly on shells than to switch them 
backward and forward from ammunition to cars. This, how- 
ever, does not prevent the car departments of certain fac- 
tories working at constant pressure for the army. The point 
is that when bigger numbers of automobiles are required an 
attempt is not made to get them out of the home factories, 
but recourse is had to America. 

France Buys Direct 

It is interesting to note that so far as France is concerned 
a comparatively small number of American firms have been 
able to get orders. The complete list of these firms is doubt- 
less as follows: White, Pierce- Arrow, Packard, Kelly-Spring- 
field, Jeffery quad and truck, Knox quad, Sternberg, and one 
make of American caterpillar tractor. There are scores of 
other American firms which have automobiles in army serv- 
ice in France, but they have never secured direct army con- 
tracts. Ford, for instance, has some hundreds of model T 
chassis in ambulance work, but it does not appear that the 
French army has ever bought one of these automobiles. 

The English and the Canadians have bought and brought 
over all kinds of American trucks and automobiles, for much 
of their business is done through intermediaries. From the 
beginning the French war department has sought to keep the 
purchase of automobiles entirely in its own hands and has so 
well succeeded that it is hard to find an intermediary who 
has gained admission to the offices in the Boulevard St. Ger- 
main. A lot of enterprising salesman have come to Paris 
with catalogs and samples, but have sooner or later come 
to the conclusion that London and Petrograd are better places 
of business. 

One field open right now to the American manufacturer is 
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French officer* on one of the Jeffery Quad trucks 

the supply of agricultural gas tractors. There is and will 
be for a long time a dearth of agricultural labor and this 
shortage can only be met by the use of motor tractors. The 
French farmer is ready to adopt such machines. For 6 years 
he has been carefully educated to the value of gasoline on 
the land, this work having been undertaken by both automo- 
bile and farmers' associations, and if the average farmer has 
not broken away with tradition he has at any rate been 
convinced in his own mind that at some date he would have 
to make use of motor traction in his fields. The war has de- 
termined that that date shall be the year 1915. 

Farm -Tractor Demonstration 

As an indication of the seriousness with which this prob- 
lem is being studied, a practical demonstraton of gas trac- 
tors in use on the land was made a few days ago in an im- 
portant agricultural district 40 miles to the southwest of 
Paris. It is a mighty difficult matter at the present time to 
get up any demonstration in France which does not have the 
prosecution of the war as its direct object. Thus it is most 
significant that this event should have been attended by an 
official delegate from the Ministry of Agriculture, by French 
staff officers, by officers attached to the corps charged with 
the work of relieving civilian distress, and by the leading 
farmers of the surrounding country. The demonstration had 
been organized by the enterprising French agent of an Amer- 
ican machinery company and comprised five makes of ma- 
chines, four of which were entirely suitable for French con- 
ditions. Immediate business will be done here, and furthermore 
it will be of a permanent character. 

French Farmer Slow 

It must not be supposed that because the French farmer is 
now buying or intends to buy gas tractors that he is in the 
market for touring cars. It is a difficult matter to hurry the 
French agriculturalist into luxuries, and while a farmer is 
ready to believe that a tractor is a good business proposition, 
it will take a lot of argument to convert him to the use of a 
car for ordinary traveling. 

Immediately after the war there will be an opportunity 
for the American automobile manufacturer to secure some 
business in France, but that business will not be done among 
the purely agricultural classes. Particularly, if the war ends 
abruptly, French, and indeed all European factories, will be 
unable to meet the demand for touring cars. This gives the 
American an opportunity to step right in, but advance ar- 
rangements will have to be made in order to do so. 

There is also the fact that Germany will no longer be able, 
in view of public opinion, to market her wares in France. 
Her hold on the French automobile business was not great, 
but it is nevertheless worth considering. More important is 



Sending finished shell* away on an American truck 

the accessory business, of which Germany held a big share. 
This market is entirely open to America. The French do not 
excel in tools and accessories, Germany who held much of the 
business, will be wiped' out, England will be too busy in other 
directions, and there is moreover, a very favorable impression 
toward this line of American products. 

The prospect of after-the-war supply of American trucks 
to France is not brilliant. Whatever the conditions of peace, 
there will be more gasoline haulage after the war than ever 
occurred before. But the fact has to be faced that some 
thousands of trucks of both French and foreign construc- 
tion will be released from military service in fairly satisfac- 
tory condition. These will be sufficient to meet civilian re- 
quirements for a year, perhaps more, and certainly until a 
return to normal working conditions. 

As a result of the war the French army authorities will 
extend the truck subsidy scheme, thus making it impossible 
for foreign manufacturers to compete with home firms. One 
of the leading American firms doing touring car business in 
France and selling war trucks in various parts of Europe is 
so sure that development will be on these lines that no at- 
tempt is being made to cater for the ordinary French trade. 



Founding Magneto Industry in France 

PARIS, June 15 — France is through with German mag- 
netos. How near she was to the disaster of a magneto 
famine and how cleverly she made herself independent of 
products from across the Rhine is one of the best stories re- 
lated in connection with the industrial organization of the 
war. 

Last November the shortage of magnetos had become so 
serious that the Minister of War called in Louis Renault, the 
leading automobile manufacturer of France to ask him to 
suggest a solution. At that time the factories were working 
at full pressure, 22 to 24 hours a day, and seven days a 
week. Gnome and Renault were each producing nearly 100 
aeroplane motors per week; Clerget, Salmson, Anzani, Le 
Rhone were building smaller quantities. These special aero- 
plane motors could not be bought in America, or indeed from 
any other European country. Every factory in France 
capable of making heavy or light trucks was employed to the 
utmost of its capacity. The touring car factories were pro- 
ducing such cars as were required and at the same time 
specializing on shells. Neutral Switzerland was filling truck 
orders for France, but only accepted the orders on condition 
that delivery should be made minus magneto. Italy, until the 
moment she declared war, was in the same position. 

Louis Renault's reply to the Minister, of War was that he 
could not personally undertake the construction of magnetos, 
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Top— English truck employed for work In the French army 
Center — Jeffery Quad* going through Northern France Into 
Belgium 

Bottom — Convoy of requisitioned Saurer trucks on the road In 
France 



but he suggested a means whereby an immediate and per- 
manent remedy could be secured. Within an hour of that 
interview an order was signed calling out of the firing line 
Soldier Dutreux, who from the first day of August to the be- 
ginning of November had been shouldering a rifle. Under the 
blue-gray uniform of Soldier Dutreux was a former man- 
ager of the Dunlop Tire Co., a director of the S. E. V. elec- 
tric lighting company, a successful business manager of 
the Panhard-Levassor Co., in a word, one of the best organ- 
izers and business managers of automobile France. 

When the war broke out the French government had se- 
questered, in common with all other German property, the 
factory and offices of the Bosch Magneto Co. in Paris. A 
complete inventory of the stock was taken by a public re- 
ceiver, the Bosch sign was removed, and the French manager 



of the factory continued to build magnetos on a small scale 
for the French army authorities. So far as the public was 
concerned, the firm was in exactly the same position as a 
bankrupt company in the hands of an official receiver. 

Foreman from the Front 

Soldier-manager Dutreux received army orders to lay 
down his rifle, take charge of the Bosch factory and produce 
the greatest number of magnetos in the shortest possible time. 
Probably the efforts of such a capable manager would not 
have been productive of great results but for the forethought 
of the French war department. For the last eight or nine 
years the French army has held an annual truck competition, 
the successful vehicles in which were eligible for State sub- 
sidies. So successful has been this scheme that every truck 
maker in France takes part in it, and the last competition 
brought to a close by the declaration of war, had united 150 
vehicles. One of the stringently observed clauses of this 
competition was that the whole of the truck must be pro- 
duced in France, of French material, by a firm under French 
management. As an example, the Goodrich Tire Co., which 
supplied some of the rubber tires for these trucks was only 
eligible for this work by reason of having a French factory, 
obtaining its supplies from French sources, and working 
under the control of a technical director amenable to French 
military laws. 

The Bosch company supplied a large proportion of these 
truck firms with magnetos, but those magnetos were con- 
structed entirely in the Paris factory, and the whole of the 
material used in their construction was produced in France. 
Further, although the company was under German control, 
the technical head of the Paris factory was a Frenchman 
eligible for military service in the French army. The sever- 
ity of the competition guaranteed the French-made magnetos 
being equal in every respect to those built in Germany; fail- 
ure from any cause entailing disqualification, the individual 
manufacturers would have refused to fit a magneto which did 
not possess every guarantee of excellence. 

Made Complete Magnetos 

By this arrangement Manager Dutreux was in charge not 
merely of an assembly plant, but of a small, efficient factory 
producing complete magnetos. Starting in on the first day 
of November, Manager Dutreux had so organized his forces 
that on the first day of January the output of the factory 
was three times greater than it had been at any previous 
period of its history. The supply was sufficient to meet all 
the demands for aviation motors delivered to the French and 
several of the allied armies, France is supplying Belgium, 
Russia, Italy, and England to a small extent, and left a mar- 
gin for trucks and touring cars. 

The seriously threatened magneto famine had been averted. 
When the men were wanted for this work, an order signed 
by the war department brought them out of the trenches; if 
supply houses were hanging back in the matter of deliveries, 
the war department supplied the men from out of the ranks 
and requisitioned the material if it could not be obtained 
otherwise. Every man in the magneto factory, from the man- 
aging director to the caretaker, was under military orders. 
They had cast off their uniforms, but they had not been freed 
from military obligations. Instead of the cent a day they 
were entitled to draw in the firing line, they were paid the 
same wages as before the war. 

While this work was in progress, plans were being laid 
which would make the French automobile and allied indus- 
tries independent for all time of German magneto supplies. 
Two years ago Louis Renault founded the S. E. V. company 
for the production of electric lighting and starting outfits for 
automobiles. Eight other French car manufacturers were 
associated with Renault in this work. It was this company 
(Continued on page 59) 
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Maxwell — Mercer — Duesenberg 

July 4 Winners 



Sioux City 

Riekenbacher in Maxwell first, av- 
tnging 74.7 m.p.k. 

(TDonneU, Alley and Chandler, all 
m Dufgenbergs, made 74, 71.25, and 
tti5 m.pJi., respectively. 

Orr's Maxwell warn fifth at 64.40 
*.pX. 

Shank's White averaged 61.20 for 
tie race. 



Tacoma 

Ruckstell in the Mercer won the 
250-mile Montamarathon at 84.5 
m.p.h. 

Pullen sent his Mercer over the 
finish line in the 200-mile race for the 
Golden Potlatch Trophy a winner at 
85 2 m.p.h. 

Parsons duplicated his feat of last 
year in winning the 100-mile Intercity. 



Omaha 

Making the highest average of any 
of the July 3, 4 and 5 races, Rieken- 
bacher sent his Maxwell over the 
route to victory at 91.74 m.p.h. 

O'Donnell made a good record with 
his Duesenberg — 86.16 m.p.h. after a 
speed duel with the winner. 

Orr's Maxwell took third place 
handily with an average speed of 82.3. 



MAXWELL, Duesenberg and Mercer racing cars shared 
the leading honors of the speedway events held on 
July 4 and 5 at Omaha, Tacoma and Sioux City. 
Hixwell's were first at Omaha and Sioux City and Mercers 
*ss two of the three races at Tacoma. Duesenbergs took 
■toad prize at Omaha and second, third and fourth at Sioux 
Citj. A Maxwell was third at Omaha and fifth at Sioux City. 

ffifhcst Speed at Omaha 

from the point of view of speed the record made on the 
felt 1.25-mile board track at Omaha was far above those 
«*& at either Tacoma or Sioux City, although below the 
fiSS m.p.h. recorded at Chicago, June 26, being 91.74 for 
Menbacher's Maxwell. Second and third drivers were well 
», O'Donnell's Duesenberg averaging 86.16 and Orr's Max- 
»«3 82^$. One reason for the speeds being lower than those 
it Chicago was that the drivers were afraid to open up too 
each on the small track for fear of losing control. 
I The results of the various races bring out strongly the 
■ an* of the plank surface as a promoter of high speeds, the 
.T faha averages as well as those at the newly boarded Ta- 
V caea track being well above those made on the dirt track at 
X Sici City. It is evident that the board surface offers much 
J biter and more uniform traction with less tendency to skid- 
* f»t than the dirt track. It also gives the drivers greater 
J afidence and enables them to get higher efficiency from 
■ tar cars. 

At Tacoma the speeds were 85.2 m.p.h. for Pullen's Mer- 
«r. winner of the 2O0-mile Potlatch race with 85 m.p.h. for 



Cooper's Stutz which was second, 79 for Ruckstell's Mercer 
in third position and 78.8 for Oldfield's Peugeot. In the 
Montmarathon over a 250-mile course Ruckstell's Mercer av- 
eraged 84.5 m.p.h. with Cooper's Stutz a close second at 
84.22 and Pullen's Mercer third at 84.20. Burman and Old- 
field in Peugeot's made 79.5 and 75.8 m.p.h., respectively. In 
the Intercity 100-mile event Parsons averaged 79.5 in his 
Parsons special, while Elliott in the Gordon was second at 
74.7, the other averaging under 65 m.p.h. 

At Sioux City Riekenbacher averaged 74.7 m.p.h., and 
O'Donnell's and Alley's Duesenbergs were close behind with 
74 and 71.25 m.p.h., respectively. Chandler's Duesenberg 
made 65.85; Orr's Maxwell, 64.40, and Shrunk's White, 61.20. 

Three Fatal Accidents 

Three deaths marred the July 3, 4 and 5 racing this year, 
Billy Carlson and his mechanician Franzen being killed at 
Tacoma when a tire blew out on a turn and threw their car 
over a 30-ft. embakment. Franzen was killed instantly and 
Carlson, though rushed to a hospital, died without re- 
gaining consciousness. The third death was that of 
C. C. Cox, who drove the Ogren at Sioux City. Cox 
swung out to permit Riekenbacher to pass at the same time 
that another car was coming up behind which forced Cox to 
swing back again, and in so doing he struck wheels with 
Riekenbacher which threw the Ogren through the outside 
fence where it turned over. Cox was injured on Saturday and 
died on Sunday. His mechanician, McGraw, was also in- 
jured. 



Maxwell Leads at Sioux City 



Q\\0\JX CITY, IOWA, July 3— Riekenbacher, driving a 
. 7\ Maxwell, won the 300-mile race here to-day on the 
' 2-mile dirt speedway at an average of 74.7 m.p.h., a 
*sed relatively slow in comparison with Indianapolis and 
Qacago speedways and also slow as compared with a speed 
nn.pJi., made a year ago on this same dirt speedway 
. hse by the same Riekenbacher when he won on a Duesen- 
Whj. To-day the track was slow, d::e to incessant rains and 
**wriy more than 25 miles of the 300 were covered when the 
stretch and one of the turns began breaking up and 
that time to the finish the race was a severe test of 
' &e ckai of the drivers and the stamina of the cars. The test 
which the cars were put by this unusual track condition 
^ hect explained by the fact that of the fifteen starters 
were sent away at 12.30 sharp, only six were able to 



Finishers at Sioux City Race 

CAR DRIVER 

Maxwell Riekenbacher 4 

Duesenberg O'Donnell 4 

Duesenberg Alley 4 

Duesenberg Chandler 4 

Maxwell Orr 4 

White Shrunk 4 



TIME 
00:56 
03:21 
12:31 
33:21 
39:40 
54:08 



M.P.H. 
74.7 
74.0 
71.25 
65.85 
64.40 
61.20 



finish the 300 miles by 6.30 p. m., the time set for the com- 
pleting of the three centuries. The track was in good shape 
at the start but the 75 m.p.h. pace soon proved too much for 
it. 

A Neck-and-Neck Race 

To-day's race is the first important victory for Rieken- 
bacher since he won on this speedway a year ago. He did 
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Rlckenbacher In the Maxwell leading Shrunk In the White on the Sioux City dirt speedway 




A lively brush between Alley'* Ouesenberg and the National In 
the Sioux City 300- mile race 

not have matters at all his own way to-day. In fact it was a 
neck-and-neck race from start to finish with a Duesenberg 
entry, driven by O'Donnell. During the 300 miles the 
Duesenberg was never a lap behind the one leader and for 
10 miles O'Donnell led Rickenbacher's Maxwell. At the fin- 
ish O'Donnell was less than 2% min. behind the Maxwell. 
The fight between these two leaders might have been much 
closer had it not been that the Duesenberg was handicapped 
by a broken water pump which made it necessary to run the 
last 4 miles of the race without water. Rickenbacher's time 
for the 300 miles was 4:00.56, and O'Donnell's time was 3 
min. and 21 sec. slower, his average being exactly 74 m.p.h. 

Duel Between Rickenbacher and O'Donnell 

These two contestants, Rickenbacher and O'Donnell, made 
the race from start to finish, and there were no other seri- 
ous contenders for first or second place at any time. 

Third honors went to Alley, driving another Duesenberg, 
who averaged 71.25 m.p.h., and was over 12 min. behind 
Rickenbacher. Alley ran consistently 6 miles or three laps 
behind the leaders, and nearly 20 min. ahead of the remainder 
of the field. 

Chandler, in a third Duesenberg was fourth, at an average 
of 68.85 m.p.h.; a Maxwell driven by Orr was fifth at 64.40 
m.p.h., and a local White, driven by Shrunk was sixth, aver- 
aging 61.20 m.p.h. These six were all the cars that finished. 
The performance of the Duesenbergs finishing second, third, 
and fourth was the feature of the race, after the duel be- 
tween Rickenbacher and O'Donnell. 

Donaldson in the Emden and Cooper in the Sebring were 
flagged while they still had several miles to go; and the re- 
maining seven of the fifteen starters dropped out, five of them 
being eliminated before the 70-mile mark was passed. 



Of those eliminated Resta in his new Peugeot, winner of 
the recent Chicago race, winner of second place at Indian- 
apolis, and winner of the Grand Prize and Vanderbilt Cups at 
San Francisco, was looked upon as the greatest disappoint- 
ment, as this entry played a major part in attracting many 
of the 20,000 spectators. Resta was never a factor, in fact, 
he never seemed interested in the race. He considered the 
course dangerous, and was out at the end of 12 miles with a 
broken oil lead and a broken bolt in a crankshaft bearing. 
While running he did not at any time appear to challenge 
Rickenbacher and O'Donnell, who led from the start. 

One Fatal Accident 

Only one accident marred the race. C. C. Cox, driving the 
Ogren, was injured and his mechanic, McGraw, also injured 
when Cox swung out to permit Rickenbacher to pass. At 
this moment Cox saw another car coming up behind and 
swung back again, but in doing so struck wheels with Ricken- 
bacher, which threw Cox to the side, the car going through 
the outside fence and turning over. The wheel on Ricken- 
bacher's Maxwell was slightly damaged, the most serious 
aspect of it, however, being the delay to change. Ricken- 
bacher almost had to go through the fence to avoid crashing 
into the wreck. He was able to keep his car from upsetting 
and continue the race without losing the lead. Cox had his 
right leg broken, together with some ribs fractured, and the 
mechanic sustained fractured ribs and dislocated shoulder. 
Cox died of his injuries on Sunday. His mechanician is ex- 
pected to recover. 

Rickenbacher Takes the Lead 

In the duel between Rickenbacher and O'Donnell, Ricken- 
bacher took the lead at the end of the first lap and was at 
once pursued by O'Donnell's Duesenberg, together with Alley 
in the other Duesenberg. Resta's Peugeot was back in the 
field. At the end of the second lap the three leaders were 
making a runaway from the rest of the field and had lapped 
some of the other entries. Resta was running in seventh 
place. At this early point in the race the Sebring stopped 
at the pits as did the National entry. 

Alley a Close Third 

At the end of 20 miles Rickenbacher was leading O'Don- 
nell's Duesenberg by fewer than 10 seconds, the Maxwell 
having averaged 75.5 m.p.h., or covering the 20 miles in 15.42. 
Alley, in the second Duesenberg, was less than 1 minute be- 
hind the leader. Resta's elimination at the twelfth mile was 
due to two causes, first a broken oil lead, and second a broken 
center bearing bolt which holds the outer ball race for the 
ball bearings carrying the crankshaft into position. The 
main oil lead had a rubber connection at its lower end and it 
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was this connection which punctured, allowing all of the oil 
flowing through it to drop outside of the motor. 

O'Donnell 10 Sec Behind 

At the end of 40 miles Rickenbacher had his Maxwell still 
in the lead having averaged 78.9 m.p.h. O'Donnell had his 
Duesenberg but 10 sec. back of him and the second Duesen- 
berg was trailing less than a minute back of the Maxwell. 
Soon Alley had to stop at the pits for some motor adjust- 
ment which placed him three laps behind, which did not en- 
danger his third position as he was running more than 6 
miles ahead of the rest of the field. 

Sixty miles saw Rickenbacher, O'Donnell and Alley, run- 
ning one, two, three, and miles ahead of the others. At this 
point the Maxwell averaged 76.6 m.p.h., O'Donnell was now 20 
seconds back and Alley 6 miles back. O'Donnell all the time 
was making a persistent fight to overtake the speedy Max- 
well but the dirt turns were getting so badly cut up and the 
home stretch was so rough that it was dangerous to attempt 
passing at this speed. 

At 80 miles the positions remained unchanged, Ricken- 
bacher averaging 76.6 m.p.h., O'Donnell was holding his posi- 
tion, Alley was 5 miles back, and 8 miles to the rear came 
the next group of drivers led by Orr in the Maxwell with 
Chandler in the third Duesenberg. pursuing him. The White, 
Emden, Sebring, and Mulford were trailing. 

By leading at 100 miles Rickenbacher won the $500 prize 
for premier position at this point, his average being 77.55 
m.p.h., and his time for the distance, 1:18:24.30. O'Donnell 
was 1 min. and 16 sec. behind him. 

It was soon after this that Rickenbacher's collision with 
Cox nearly cost him the race and when he was signalled to 
stop at the pits and change the damaged wheel, many of 
the spokes of which were loose, O'Donnell took the lead, pass- 
ing the pits just as the Maxwell was getting out after chang- 
ing the wheel. The Duesenberg lead was short lived as Rick- 
enbacher had his Maxwell in the lead in less than 2 miles, 
due to O'Donnell having to stop at 116 miles, to replace a 
punctured tire. 

O'Donnell Struggles to Keep Lead 

From 116 to 126 miles there was a neck-and-neck struggle 
between Rickenbacher and O'Donnell, with O'Donnell leading 
at 120 miles with a margin of less than 2 sec. and main- 
taining an average of 78.5 m.p.h. Rickenbacher was able to 
take the lead at 126 miles and was never headed from that 
point. At 130 miles he had increased his lead to 16 sec.; 
at 140 miles it was 26 sec., the average maintained being 
75.3 m.p.h. At this time the course was getting rough with 
dust rising in clouds on the turns. On the home stretch the 
best part of the track for the cars, was a narrow one, well 
toward the outside fence. Some of the slower cars started 
driving on this track and several of them had to be signalled 
in by the officials because that was the part of the track on 
which the higher speed cars should travel. Because of this 
trouble some of the faster cars had to pass on the wrong 
side, namely next to the pole. At 148 miles Rickenbacher was 
signalled to stop and cautioned against passing on the wrong 
side, and it was while he was being warned that O'Donnell 
came down the stretch and it looked as if he would take the 



lead from the Maxwell, but instead he pulled into the pits 
for his first stop and the Maxwell was able to maintain its 
lead. O'Donnell replenished with gasoline, oil and water in 
10 sec. 

Rickenbacher Still in Front 

At 160 miles Rickenbacher was averaging 74.3 m.p.h., with 
his Maxwell. O'Donnell was 1 min. and 20 sec. behind him, 
and Alley was holding the other Duesenberg in third place 
6 miles to the rear. The other positions were Orr's Maxwell, 
Chandler's Duesenberg, and White, Emden, Sebring, and 
Mulford bringing up the rear at a pace of 40 m.p.h. None 
of the trailers had stopped at the pits up to this time, and as 
there was the silver trophy for the car running the greatest 
distance without a stop the rivalry among these trailers was 
interesting. Orr surrendered his chances by stopping at 172 
miles, White stopped at 192, thus letting Chandler win with 
his Duesenberg by making 224 miles at which time he made 




Left — Rickenbacher at the wheel of hla winning Maxwell after the 
Sioux City race 

Right — O'Donnell, second In the Duesenberg at Sioux City at 
the finish 




Rickenbacher leaving the pit at Sioux City and shaking his fist at an 
official who warned him to keep to the outside of the track 



Dimensions and Equipment of Sioux City Winners 



No. CAR 


DRIVER 


BORE 


STROKE 


DISP. 


CARBURETER PLUGS 


TIRES 


OIL WHEELS 


4 Maxwell 


Rickenbacher 


...3.75 


6.75 


292.2 










Houk 


1 Duesenberg . . 


O'Donnell . . . 


, , 4.375 


6.00 


360.48 


Schebler . 


. . Bosch . . 






. R-W 


3 Duesenberg . . 


Alley 


, 4.375 


6.00 


360.48 










, R-W 


11 Duesenberg . . 




, 3.98 


6.00 


299.00 


Schebler . 


. . Rajah . . 






. R-W 


6 Maxwell (Six) 


Orr 


. . .3.75 


6.75 


292.2 




, , Bosch . . 






.Houk 


2 White 


Shrunk 


, 4.6 


5.75 


447.0 


White , . 




. . Silvertown . 


. . Monogram . 


..R-W 



NOTE — All cars were equipped with Bosch magnetos and carried Hartford shock absorbers and motometers. 
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his first stop, taking on fuel. Up to this time the Duesen- 
berg and White had been running in the same lap the entire 
distance. 

From this point, 160 miles, the position of the leaders re- 
mained unchanged until the end of the 300 miles. Ricken- 
bacher led at the end of 200 miles, taking the $500 money for 
leadership at this point His average was 74.5. O'Donnell's 
Duesenberg was 1.5 min. back. 

When the finish of the 300 miles came, Rickenbacher's lead 



was just 2 min. and 14 sec. on the Duesenberg. The Max- 
well's average was 4.1 m.p.h. slower than the time made by 
Rickenbacher a year ago when he won with a Duesenberg. 

Mulford's Car on Fire 

Ralph Mulford in his Mulford special, who had reduced his 
speed to about 35 m.p.h., caught fire 98 miles from the finish, 
the Emden and Sebring being the only other cars running at 
the finish. 



Sioux City Track Hard on Cars 



SIOUX CITY, IOWA, July 3— That a dirt speedway deals 
death to motor car mechanisms and that only cars of 
quality and stamina can withstand the terrible grind, 
especially if the track is not in good condition, was proved 
conclusively at the second annual 300-mile race at Sioux City, 
July 3. 

Running at 75 m.p.h., it required well-made cars and good 
drivers to finish in the money, for every part of the machines 
had to come into service. Vibration was carried to the maxi- 
mum, side strains on the turns were heavy, taxing the steer- 
ing mechanism and the wheels greatly. It was a surprise to 
many of the officials and spectators that as many as six cars 
finished, these making a total of thirteen stops or about two 
stops per car for 300 miles. The entire fifteen cars made a 
total of sixty stops or exactly four stops per car, but this 
figure is brought so high mainly because of two local en- 
tries, a National and a redesigned Buick. Disregarding 
these two cars, which really were not fit to start in a contest, 
there were thirty-one stops debited to thirteen cars, an av- 
erage of three stops per car. 

Track in Poor Condition 

In the board and brick speedway races, at Chicago and 
Indianapolis respectively, the high speed of the cars was 
mostly responsible for the pit stops, but at Sioux City, where 
the average speed was much lower, it was the poor condi- 
tion of the track which made riding difficult, though on the 
whole the cars which finished in the money made a remarkable 
showing. The motors were taxed excessively because most 
of the drivers used a rear axle reduction not fit for the track. 
There was only one car with a 3 to 1 axle, the remainder 
having 2.75 and under. 

The track was badly rutted and made pulling at any rea- 
sonable speed a difficult matter and in not a few cases did 
drivers have to shift to an intermediate speed to pull out of 
the bad spots. This gives one an idea of the roughness of 
the course and the really good performance of those cars 
and drivers which won prizes. 

Why the Cars Went Out 

The first car to abandon the race was Resta's Peugeot, 
which was disabled on the back stretch because of two things. 
The center bearing, which is of the ball type, had its outer 
race held in position by four bolts. One of these was broken 
before the car started and the remaining three were sheared 
allowing the bearing to turn upon its support in the crank- 
case. Aside from this the main oil lead became punctured 
allowing the lubricant to flow into the mud pan and thus be- 
come wasted. Resta went out before finishing 14 miles and 
it was thought by many that the driver abandoned the race 
because he feared the track was not safe. 

The next car to leave the course was the O. C. special, 
driven by Shea, a local driver. He retired in his twenty-sixth 
mile with a complication of troubles. He had separate ex- 
haust pipes and lost one of them, also his valves were giving 
trouble and the motor was firing on two cylinders only. 

A National entry driven by a local man went out in its 



sixtieth mile with a loose connecting rod, an overheated mo- 
tor, and carbureter trouble. 

Rickenbacher Made Three Stops 

Rickenbacher, who carries away $7,000 in prize money, 
which includes first and $500 each for leading at 100 and 200 
miles, made three stops in all, losing a total of 2 min. and 
25 sec. His first stop was made in his 66th mile when he 
came in with a flat right rear tire. The next stop was made 
in the 104th mile when he came in to change a left rear 
wheel which became badly damaged when it was previously 
struck by the Ogren's right front wheel. Advantage was 
taken of the stop and all tanks were filled. The tire was 
not blown but became defaulted because of a slow leak or 
puncture. Oil was also taken on. Rickenbacher's last stop 
was made in his 148th mile when Starter Wagner called 
him in for advice. Rickenbacher was passing cars on the 
left side instead of the right, but this was necessary appar- 
ently, because many of the slower cars in the race were 
piloted by men who did not know the rules. These drivers 
kept to the outer rail instead of the inner causing the fast 
cars to pass on the left side, or slow down to 50 m.p.h., with 
possibly dangerous complications. 

O'Donnell Lost Only \ Min. 60 Sec 

O'Donnell in a Duesenberg, who finished second, lost only 
1 min. and 60 sec. during the entire race. His first stop was 
made in his 150th mile to fill all tanks and his second in his 
218th mile for water. O'Donnell never changed a tire. His 
second stop would not have been necessary had not the water 
pump sprung a leak. It appears that a small hole became 
enlarged because of the excessive pressure, and water was 
being lost at a great rate. 

Alley Made Three Stops 

The Duesenberg which finished third, driven by Tom Alley, 
made three stops, losing a total of 4 min. 6 sec. The first 
of these was in the 198th mile for water and oil, the second 
in the 222d mile for clutch trouble. The clutch was slipping 
badly and after treatment with rosin it held without trouble. 
The third was made in his 278th mile for a right rear tire 
which had blown and also water and oil. 

Tom Orr in a Maxwell drove a consistent race, stopping 
but twice, once in his 168th mile for supplies and again in 
his 226th mile for two new spark plugs and water and oil. 
In all he lost about 7% min. at the pits. 

The only local entry to finish in the money was the White 
six driven by Shrunk and he made two stops, the first at 180 
miles for supplies and the second at 276 for water and oil 
and universal trouble. Shrunk was at the pits a total of 
9 min. 5 sec. 

Emden, Sebring and Mulford Still Running 

The Emden, the Sebring and the Mulford were running 
when the race was called at 5.30 p. m. The first-named fin- 
ished 290 miles and stopped three times, the first at 120 
miles for lubricating trouble, the second at 168 miles for 
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Mercer Dual Winner at Tacoma 




pjtoiind Ruckstell, the Mercer drivers who won the Montamarathon and Potlatch 

planked speedway 



races at Tacoma, making 98 m.p.h. on the newly 



applies, and the third at 182 miles for new spark plugs. A 
ml of 5 min. 52 sec was lost. 

Tie Sebring lost about 13 minutes and made seven stops 
• tie pits, the first at 22 miles for water, the second at 56 
■fas to repair an oil leak, the third at 68 miles with a slip- 
{ag dutch, the fourth at 80 miles with an oil pump leak, the 
tea at 100 miles with clutch trouble, the sixth at 134 miles 
iSh the same trouble, and the last at 196 miles for water 
mi oil. 

Jtolford, driving the same car he piloted at Chicago on 
fee 26, made a total of eight stops, losing in all 23% min. 
Tie first stop was at 36 miles to change all four tires from 
Bsertown cord to Nassau. His second stop in his 44th mile 
■as caused by a broken radiator which caused overheating 
aosbVes until the time the race was called. Carbureter 
table also developed and because of the overheating the 
•bgs had to be changed in the 88th mile. 

hute "Way of Equipment 

ETery ear which finished in the money used a Bosch mag- 
sito and Bosch spark plugs with the exception of Tom Alley 
n»*nHUr who used a Bosch masmeto and Rajah plugs. 

tie race was won with a Zenith carbureter. Nassau tires 
re used by Rickenbacher, by Chandler who finished fourth, 
Orr in fifth position. All cars starting used Hartford 
and Boyce motometers. 



William Carlson, Max- 
well driver, who was 
Wiled In the race* on the 
Tacoma 2-mlle board 
speedway. He was born 
and reared In the vicinity 
of Los Angeles and be- 
longed to the later-day 
generation of coast driv- 
ers. He finished In ninth 
place In the recent In- 
dianapolis race 
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Ruckstell and Pullcn Win Two Lead- 
ing Events — Parsons Wins Inter- 
city for Second Time — Board 
Speedway Fast 



Montamarathon Trophy Race 250 Miles 

CAR DRIVER TIME 
Mercer Ruckstell 2:57 



Stutz Cooper 

Mercer Pullen . . 

Peugeot Burman 

Peugeot Oldfield 



.2:58:5 
.2:58:55 
.3:08:44 
.3:17:58 



M.P.H* 
84.5 
84.22 
84.20 
79.5 
75.8 



Golden Potlatch Trophy 200-Mile Race 

CAR DRIVER TIME M.P.H. 

Mercer Pullen 2:21:14 85.2 

Stutz Cooper 2:21:25 85 

Mercer Ruckstell 2:31:41 79 

Peugeot Oldfield 2:32:3 78.8 



Intercity Trophy Race 100 Miles 



CAR DRIVER 

Parsons Sp Parsons . . 

Gordon Elliott 

. Bars by 



TIME 

.1:15:27 
.1:20:28 
.1:35:06 



Studebaker Staley 1:42:30 

Ford Sp Erdman — 



M.P.H. 
79.5 
74.7 
63.2 
56.2 



Three-Race Program 

TACOMA, WASH., July 5— The 2-day racing on the newly 
planked 2-mile speedway evolved three popular win- 
ners in the three races held in conjunction with 
the Montamara festival, Ruckstell, in a Mercer, winning the 
250-mile event, at 84.5 m.p.h. or 11.1 m.p.h. faster than the 
time made by Cooper in the Stutz last year; Pullen, also in 
a Mercer, capturing the 200-mile race at 85.2 m.p.h., or 11 
m.p.h. faster than the time made by Hughes' Maxwell in 
1914; and Parsons, in the Parsons special, duplicating his 
feat of last year, in winning the 100-mile Intercity grind at 
79.5 m.p.h., or 5.9 m.p.h. faster than the time he made last 
year in the Frantz. The main factor in the great increase of 
average speed was the plank surface of the 2-mile track 
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which was much more adapted to high speed and less con- 
ducive to skidding than the dirt surface over which the races 
were run last year. 

Earl Cooper Second 

Second to Ruckstell in the 250-mile Montamarathon Trophy 
Race, was Earl Cooper, in his Stutz, who finished at an 
average speed of 84.22 m.p.h. Pullen's Mercer was third at 
84.20. Burman was fourth, sending his Peugeot over the 
course at 79.5 m.p.h., and Oldfield, also in a Peugeot, was 
fifth at 76.8. Cooper made the fastest of the 129 laps of 
the race, covering the course at an average speed of 89 m.p.h. 

Thirteen cars started in the race, the five mentioned being 
the only ones to finish. Ruckstell led most of the way by 
one or two laps and from the 105th circuit was never headed, 
although the winners were but a few yards apart at the fin- 
ish. Cooper drove a beautiful race, going to the pits once in 
the 103d lap and at the finish was driving carefully on worn 
tires rather than risk a delay at the pits in making a change. 

Some Clever Driving 

The eight-cylinder Romano ran steadily until the forty- 
third lap when it took fire and was burned. The Gordon 
special skidded dangerously three times in the 114th lap on 
a curve ahead of Cooper, but by wonderful control Elliott 
managed to slide clear amid the cheers of the 30,000 specta- 
tors who braved the heat to watch the speed carnival. 

Carlson and Mechanic Killed 

Driving on the back stretch on the sixtieth lap Carlson's 
Maxwell left the course, a tire blowout on a steep curve 
throwing it over a 30-ft embankment and Franzen, his 
mechanician, was thrown onto a stump and his back broken, 
killing him instantly. Carlson was rushed to the hospital 
with crushed head and internal injuries, but died this morn- 
ing without recovering consciousness. 

The fate of the other cars was as follows: The Schneider 
special broke a piston in the seventh lap; the Marmon 
dropped out in the thirtieth with engine trouble; the Par- 
sons special broke a camshaft in the thirty-third circuit, and 
the Stutz, driven by Lewis, burned out a bearing in the 
seventy-eighth, while that of Hill broke its radiator in the 
ninety-first. The Gordon dropped out in the 117th circuit 
with engine trouble. The Mercedes failed to report to the 
committee. 

New Record for Intercity 

Parsons set a new record for the 100-mile Intercity Trophy 
Race, covering the fifty-four laps in 1:52:27 or at an average 
speed of 79.5 m.p.h. Elliott, in a Gordon, was only three 
laps behind him, averaging 74.7, with Barsby third at 63.2, 
Staley's Studebaker fourth at 56.2 and Erdman's Ford spe- 



cial, fifth. Parsons took the lead second and was never 
headed, driving a consistent race without a visit to the pit. 

Forbes' Buick dropped out in the tenth lap with engine 
trouble and the Schneider special was forced to retire in 
the thirty-first Thomas' Mercer dropped out in the thirty- 
ninth with engine trouble followed by O'Brien's Stutz in the 
next lap for the same cause. The Malcom special left the 
race in the second lap and engine trouble stopped the career 
of the Tacoma special in the sixteenth circuit. Stratton's 
Mercer special had engine trouble and its entry was- 
scratched. 

Pullen Wins Potlatch Trophy 

Pullen won the 200-mile race for the Golden Potlatch 
Trophy this afternoon covering the 103 laps of the 2-mile- 
course in 2:21:14, making the highest average for the course, 
86.2 m.p.h. The Mercer driver outgeneraled Cooper, in the 
Stutz, who took second place in 2:21:25 or an average of 86 
m.p.h. Ruckstell's Mercer was given third place with a 
timing of 2 :31 :41, or an average speed of 79 m.p.h., though 
this was disputed by Oldfield who was officially placed fourth 
at 2:32:3 or 78.8 m.p.h. Ruckstell had serious engine- 
trouble in the eighty-ninth lap and spent 8 min. at the pits. 
This is where the mix-up on the time occurred, Oldfield pass- 
ing Ruckstell on the ninety-third lap without being properly 
recorded by the scorers. 

Out of twenty-one entries but eight started. The 90-mile- 
gait Mercers soon forced the race, which resolved itself into- 
a battle between Pullen, Cooper, Ruckstell and Oldfield. Pul- 
len went to the pits in the twenty-first lap but made fast 
time in getting back in the race again and caught Cooper 
on the twenty-seventh circuit. 

Parsons dropped out in the eighth lap with a broken cam- 
shaft and the Marmon withdrew in the twelfth with a broken 
connecting-rod. A slipping clutch eliminated the Gordon in 
the sixty-fourth circuit, the lap after Lewis' Stutz was put 
out by engine trouble. Cooper changed a tire in the sixty- 
sixth lap, this being his only stop at the pits. Oldfield made 
one stop in the eighty-fifth lap for a tire change. 

Burman did not arrive at the course until the ninetieth lap 
and was refused admittance to the race by the referee. Other 
entrants were excused on account of engine troubles. 

Weather was ideal with a brisk west wind. The track 
held up well, the new construction rendering better records 
possible than those of former years, but the officials were dis- 
appointed at the low average speed. Attendance was 16,000. 

The cash prizes for the two days' racing totaled $10,500. 
Those for the 250-mile Montamarathon were $5,500; for the 
200-mile Potlatch, $3,500, and for the Intercity Century, $1,- 
500. The races were run under the management of the Ta- 
coma Speedway Assn., Inc., and under the auspices of the 
Mountainview Automobile Club. 



Maxwell Averages 91.74 at Omaha 

New 1.25-Mile Speedway Opened 



Winners at Omaha Speedway 

CAR DRIVER TIME M.P.H. 

Maxwell Rickenbacher 3:17:32.2 91.74 

Duesenberg O'Donnell 3:30:27.7 86.16 

Maxwell Orr 3:40:17.3 82.3 



OMAHA, NEB., July 5 — Special Telegram — Before a 
crowd of 25,000 spectators, the new 1.25-mile board 
speedway was opened here by a 300-mile race, which 
was won by Rickenbacher in a Maxwell at an average of 
91.74 m.p.h., a speed which demonstrates satisfactorily the 
possibilities of small board speedways with high banking 



and which is a higher average than made at Indianapolis this: 
year. Rickenbacher's victory coming right after his winning- 
of the 300-mile speedway race at Sioux City Saturday, natu- 
rally stamped him as one of the serious contenders in future 
speedway events, to-day's race being his third important vic- 
tory in a year. 

Maxwell-Duesenberg Duel 

To-day's race here was in every respect a duplicate of Sat- 
urday's race in Sioux City in that Rickenbacher led from- 
start to finish and was pursued throughout the entire dis- 
tance by O'Donnell in the Duesenberg. O'Donnell's average- 
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was much slower, being 86.16 m.p.h. and who, at the finish, 
was almost 13 min. back of the leader. Orr landed a second 
Maxwell in third place, averaging 82.3 m.p.h. The only other 
cars of the eight starters to finish was the Emden, driven 
by Donaldson, which averaged 62.39 m.p.h. The Du Chesneau 
driven by Brown was flagged at the finish. This car did not 
report on the track until after the leaders had covered 100 
miles. 

Three cars dropped out during the race; Alley's Duesen- 
berg was eliminated at 10 miles with a burned bearing; 
Cooper's Sebring went out at 95 miles with a burned bearing; 
and Chandler's Duesenberg was out at 112 miles with cracked 
cylinders. 

The general consensus of opinion with regard to the 1.25- 
mile board track highly banked, is that this track is faster 
than the cars, and few of the drivers cared to climb high on 
the steep banking in order to pass some of the other cars, the 
drivers fearing that trouble would come if they blew a tire 
when high on the bank. 

The only real excitement in the race was the brushes be- 
tween Rickenbacher, O'Donnell and Orr, the race so far as 
leadership was concerned being a procession for Ricken- 
bacher's Maxwell. 

Few Stops by Leaders 

Rickenbacher stopped twice during the 300 miles, first at 
71 miles to change a tire, and second at 226 miles for sup- 
plies. O'Donnell's Duesenberg made four stops, losing in all 
4 min. They were: at 35 miles spark plug trouble, at 186 
miles for gasoline and oil, at 192 miles for tires, and at 215 
miles for spark plug trouble. Orr, who finished third, had 
three stops with his Maxwell, 26 miles mechanical trouble, 
105 miles tires, and 272 miles for fuel. 

The day was exceedingly hot and the track was feared to 
some extent. The drivers expected trouble on the high- 
banked turns. Between 150 and 200 miles O'Donnell slid 
down the bank for some unknown reason and almost turned 
his car over when it hit the soft dirt at the bottom. He was 
delayed only a few seconds. In order to pass a car driving 
in the center of the track on the turns it was necessary to 
travel close to 100 m.p.h. Rickenbacher was not pushed and 
when he had a four-lap lead was flagged and drove easily to 
the finish. 

Rickenbacher started into the lead at 12:40 when Starter 
Fred J. Wagner sent the cars away. During the first 25 



miles there was a merry chase between Rickenbacher, O'Don- 
nell, Chandler and Orr and at one time it looked as if Chan- 
dler might take the lead and hold it. The Maxwell was too 
fast and the driver too daring and at 25 miles the order 
above was maintained, the average speed being 98, time 15 
minutes 18 seconds. 

Maxwell Gets in Lead 

O'Donnell stopped at 40 miles and Chandler at 42, which 
gave Rickenbacher a lead of four laps of the 1.25-mile board 
track. He still led at 50 miles, time 30 min. 46 sec. With 
this lead he slowed down during the next 25 miles and at 
75 led with an average of 97.6. 

Maxwell Takes Century Money 

O'Donnell and Rickenbacher made things interesting at 
this time, each trying hard to lead at 100 miles to capture 
the $250 prize offered. Rickenbacher succeeded in 1:05:28, an 
average of 91.65 m.p.h. 

The order at 100 miles was Rickenbacher, O'Donnell, Orr, 
J. Cooper, Donaldson, Chandler and W. Brown, who had 
just come on the track. The same order maintained up to 
200 miles except Cooper dropped out. Rickenbacher took 
another $250 for leading at 200 miles; time 2 hr., 10 min., 44 
sec, average 91.79. At this stage Rickenbacher was ten 
laps ahead of O'Donnell, who stopped at 190 miles for a 
tire. 

The order at 200 and 250 miles was the same as at 100; 
except that Chandler was out after having worked on his 
car for 1 hr. replacing a burned connecting-rod bearing. 
Time for the 200 miles was 2 hr., 44 min., 52 sec, the av- 
erage speed being 90.98 m.p.h. The same order was main- 
tained at the finish with Rickenbacher about ten laps ahead 
of O'Donnell. 

Cord Tires Lead 

Rickenbacher's Maxwell used the same equipment at 
Sioux City on Saturday, excepting Silvertown cord tires. 
O'Donnell's Duesenberg also changed to Silvertown cords and 
used Rajah plugs. Orr's Maxwell's equipment differed from 
Sioux City in that it used Silvertown cords and Zenith car- 
bureter. The other cars used practically the same equip- 
ment as at Sioux City excepting Silvertown on all but the 
Du Chesneau. The cord tires gave a good account of them- 
selves to-day, only four being changed during the race, these 
being by Rickenbacher, O'Donnell, Orr and Donaldson. 



New Magneto Industry Started in France 

(Continued from page 52) 



which was largely responsible for the great increase in elec- 
tric lighting and starting sets on French cars at the 1912 
P*»ris show. 

Thirty Automobile Firms Unite 

From $160,000" the capital of this company was increased 
to $400,000 as soon as it was decided to build magnetos on 
a big scale. A circular was sent to every automobile manu- 
facturer in France, every aeroplane maker, every gas engine 
builder, setting forth the intention of the S. E. V. company 
to take up magneto construction, and inviting those firms to 
take up stock. It was sought to bring into this magneto com- 
pany every automobile interest. The result is that instead of 
the nine firms originally interested in the S. E. V. company, 
there are more than thirty of the leading automobile manu- 
facturers in the enlarged concern, and their combined car 
output is equal to three-quarters of the total of the French 
industry. 

When the war broke out the S. E. V. company had begun 
the construction of a big four-story factory at Issy-les- 
Moulineaux, on the suburbs of Paris. All ordinary building 



activities had been stopped and will remain suspended until 
after the war. The building was finished in shorter time 
than under normal conditions. Machinery has been ob- 
tained from America and England and has been installed. The 
new factory began the work of producing S. E. V. magnetos 
the middle of May. With the opening of that factory France 
became independent of outside sources for her supply of 
magnetos. 

As soon as peace has been signed, all German factories in 
France will pass into the hands of their original owners, 
with, in such cases as the Bosch company, a rental for their 
use. The German firms will be free to do business. "So far 
as our firm is concerned," declared the head of one of the 
leading French automobile factories in conversation with the 
writer, "we are through with German supplies." If they 
were questioned, such firms as Renault, Panhard, Delaunay- 
Belleville, Mors, Peugeot, Delahaye, Darracq, Bayard-Clem- 
ent Charron, De Dion Bouton, and a score of others would 
make the same reply. French manufacturers are determined 
that the commercial war against Germany shall be as relent- 
less as the war waged with fire and sword. 
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1916 Fiat Bodies of Distinctive Design 



Riviera Is a Combination Five-Passenger Phaeton and 
Seven-Passenger Touring Car — Few Chassis Changes 




The Riviera model 1916 Flat which la mounted on either the four or alx-cyllnder chaaala 



BUT two detail changes have been made in the Fiat 
chassis built by the Fiat Automobile Co., Pough- 
keepsie, N. Y., with the introduction of the new model 
known as the Riviera. The body design, however, is entirely 
new and is a combination five-passenger phaeton and seven- 
passenger touring car, of modified streamline and modified 
double cowl. The two chassis changes are minor ones, being 
simply a sliding block in the universal at the forward end of 
the shaft which compensates for longitudinal motion of the 
rear axle and drive units and the front ball and socket steer- 
ing connection. 

Materials Carefully Selected 

It is in the selection of materials that the Fiat is distinc- 
tive. One of the points which stands out above all others is 
in the use of hardened steel bushings against hardened steel 
pins, at places where only medium heavy duty is required. 
This applies to such parts as the valve guides, steering con- 
nections, etc. Chrome-nickel steel is used in nearly all the 
important forgings throughout the entire car, examples being 
the crankshaft, steering parts, gearset parts, and in fact all 
forgings which have to bear any stress of importance. The 
valve construction is another example of the careful use of 
materials being a built-up design with a nickel-steel head, 
carbon steel stem and a cast-iron seating ring. 

Two standard models are manufactured known as type 55, 
four-cylinder, and 56, six-cylinder. These are identical in 
every respect with the exception of the motors. The four- 
cylinder model was added in 1912 and has been continued 
ever since with only the minor refinements noted. The cylin- 
der dimensions of the four are 5.125 by 6.75 and of the six 
they are 4.4 by 5.9. Both have block castings and the lead- 
ing feature of each is the simplicity with which the details 
of construction have been worked out. Referring to the 
transverse section, of the four-cylinder motor, illustrated 
herewith, it will be noted that, although block-cast, con- 
siderable waterjacket space has been allowed all around the 
cylinder castings. 

The pistons have four rings at the top and are slightly 
convex in shape. They are double-webbed across the head as 
shown at W in the transverse and longitudinal motor sections. 



The bearing for the piston is formed by a bushing in the 
upper end of the connecting-rod and this is an interesting 
point of where steel against steel is used. Naturally, the 
question of lubrication is of prime importance to avoid any 
tendency of seizing, and this has been specially guarded 
against as will be pointed out. The connecting-rods are 
drop-forged I-beams and the crankshaft in the four-cylinder 
model is carried on three main bearings. On the six, the 
crankshaft has four babbitt-lined main bearings. 

Actuating the valves, there is a camshaft which has the 
cams keyed and pinned to it operating directly on a roller 
follower on the pushrod. This is carried within a steel 
bushing above which is the adjustment point for allowing 
clearance below the valve stem. The valve action is covered 
as shown at C by a substantial plate removable by the 
knurled nut G. A feature of the valve is that the angle of 
the seat is 30 degrees in place of the conventional 45, this 
being done to give a quicker and wider opening, for the same 
amount of lift. 

Force-Feed Oiling System 

As would be expected with the use of many steel-against- 
steel parts, the lubrication is force-feed non-splash. The 
crankshaft is a hollow design both for lightness and to facili- 
tate the pumping of oil through the center. The oil pump 
is a gear design operated from the rear end of the crankshaft 
carrying the oil from the reservoir in the bottom of the crank 
case to a horizontal copper pipe in the case itself. This 
horizontal pipe extends from one end of the case to the other 
and is shown in the sectional view at P. From the pipe are 
leads to each of the main bearings of the motor. The oil 
passes around the main bearings and entering the hollow 
crankshaft is forced along its entire length until it reaches 
the cranks, the cheeks of which are drilled, allowing a pas- 
sage for the oil to the hollow crankpins. Here the oil under 
pressure reaches the lower connecting-rod bearings and in 
addition is forced upwards along a tube to the wristpin bear- 
ings which are oiled copiously as required by the steel pins 
against the steel bushings at this point An interesting 
feature is the use of integral baffle plates B which prevent 
an excess of oil being thrown into the cylinders, thereby caus- 
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Some Details of 1916 Fiat Chassis 




Side and end sections through the four-cylinder Fiat motor for 1916, showing the use of four piston rings as 
indicated at W. The valve action is covered as shown at C, the plate being removable by the knurled nut 0. 
P is the horizontal oil lead and in the side section B indicates integral baffle plates preventing excess oil being 
thrown into the cylinders and thereby causing carbonization and smoke 




Plan and elevation of 1916 Fiat chassis, showing characteristic rear axle housing and torque tube construc- 
tion together with the yoke and universal construction at the forward end of the propeller shaft. Detail of this 
yoke and the section through the gearbox appear on the following page. 
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Section through the compact four speed Flat gearset. The 
main shaft M connects with the clutch at D and the stub shaft 
K transmits the drive through the universal Joint. Shifter forks 
are Indicated at N 

ing carbonization and smoke. The crankcase capacity is 5 
gallons. 

The water pump and magneto are driven off the opposite 
ends of a transverse shaft located at the forward end of the 
motor. The driving shaft for the two units is carried on Ball 
bearings and is driven through spiral gears with teeth at 45 
degrees. The entire drive of this shaft is inclosed and runs 
in a bath of lubricating oil. Flexible couplings are used in 
the drive. 

Sixty-five-Disk Clutch 

Sixty-five disks are used in the clutch, thirty-three driving 
and thirty-two driven. The single clutch spring introduces 
the pressure on the large amount of bearing surface and the 
whole engagement runs in oil and is contained in an oil- 
proof housing. There is a packing box surrounding the cen- 
trally located spring container which prevents the oil from 
leaking from the housing. A feature of the clutch is the pro- 
vision for alignment by allowing the forward end of the car- 
rier shaft to extend into the rear end of the crankshaft. It 
is there supported upon a bushing of spherical shape which is 
held by another bushing supported on threads in the end of 
the crankshaft. A ball and socket support is thus provided. 

Four speeds are provided by the compact gearset which is 
shown in section in the accompanying illustration. The de- 
sign is distinctive as the mainshaft M which connects with 
the clutch at the extremity D extends the length of the gear- 
box proper, being carried on ball bearings at either end. The 
stubshaft K at the rear end of the gearbox connects with the 
universal joint and thence transmits the drive through the 
propeller shaft. Chrome-nickel steel gears and shafts are 
used and altogether there are seven rows of ball bearings. 
A double row is used at the inner end of the short shaft K 
through which all the power is transmitted. The shaft is 
four-splined and carries upon it the sliding units actuated 
by the shifter forks N. 

Distinctive Torque Tube 

The housing for the gearset is in two parts and is made 
from an aluminum casting. The mainshaft is carried in the 
upper half of the housing and the bearings are mounted be- 
tween the two parts at their junction. The top of the gearbox 
forms a large cover plate and all connections are milled to 
form a close juncture and thus prevent oil leaks. Packing 
boxes are located at the inner end of the main shaft M and 



at the rear end of the short shaft K. A heavy horizontal 
web is formed in the gearbox and in this are mounted the 
trunnion supports for carrying the forked yoke at the for- 
ward end of the propulsion tube which surrounds the pro- 
peller shaft. 

The Fiat rear system is distinctive in the employment of 
a solid pressed steel rear axle housing and torque tube com- 
bined. The housing is made from two stampings manufac- 
tured at the Turin, Italy, factory of the Fiat organization. 
One stamping forms the top half and the other the bottom, 
and the weight of the two is close to 80 pounds combined. The 
material used in the stamping is a .60 carbon manganese 
steel, 4 millimeters or about 1-6-inch in thickness. The two 
halves are bolted together through their flanges by 5-16-inch 
cold rolled steel bolts placed 4.6 inches apart on the straight 
parts of the housing and closer at the curved portions sur- 
rounding the differential. The bevel drive differential and 
the axle shaft are caried on 4 R. I. V. annular ball bear- 
ings, and a double set of these bearings support the pinion 
fitted to the rear end of the propeller shaft. 

The ball type steering knuckle and spindle is a refinement 
which is found in the Fiat cars and although it has been in- 
corporated in both models for some time was not in the 
original model first put out by the Poughkeepsie concern. 
The wheels toe in and are so arranged that the center lines 
through the spindle connection and the wheel intersect at the 
point where the tire rests upon the ground. The ball and 
socket joints at the end of the tie rods also aid in providing 
easy steering and at the same time the car weight is carried 
on a ball thrust bearing beneath the upper jaw of the knuckle. 
These parts are lubricated by grease cups and of a design 
which gives great durability. 

116-Inch Wheelbase 

The wheelbases of both the four and six are the same, being 
116 inches with standard 56-inch tread. The equipment is 
complete including Bosch lubrication, electric lighting and 
starting and a full line of accessories including speedometer, 
clock, demountable rims, etc. The new body as fitted to the 
standard chassis has a front door width of 19 inches, rear 
door, 22 inches, width between tufting at the front seats 43 
inches and width of rear seat between tufting of 46 inches. 
It is a molded design with no abrupt interruption of the 
contour but made in a gradual sweep from radiator to the 
end of cowl thence to the secondary cowl sweeping back to the 
rear end of the tonneau with a gradual slope which lends a 
low, long appearance to the entire design. The price of the 
Riviera model fully equipped on the 66 or four-cylinder car 
is $4,850 f.o.b. Poughkeepsie. On the type 56, six-cylinder 
chassis, the price is $6,360 f.o.b. Poughkeepsie. 




Details of fork yoke and universal at the forward end of ti 
propulsion tube which surrounds the propeller shaft ort *i 
1916 Flat 
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Two Universal Motors for Light Cars 




Left — Part section through the new Universal model 6 motor for light car work. Right — End view of the same motor 



Model A is 2.5 by 3.5 Inches and Model B 2.625 by 4 
— Similar in General Design 



TWO motors specially designed for light car work have 
been. brought out by the Universal Motor Co., Osh- 
kosh, Wis. These are known as models A and B and 
are 2.5 by 3.5 and 2.625 by 4 inches, respectively. The two 
models are along very similar lines, except for their capaci- 
ties. Owing to this, the smaller motor is generally used in 
connection with a 5 to 1 rear axle ratio, whereas the model 
B takes a 4 to 1. This would give a speed in r.p.m. of 2,400 
for the model A at 40 miles per hour with a 5 to 1 ratio. The 
S. A. E. ratings are respectively 10 and 11 horsepower. 

In general design, these motors are four-cylinder, four- 
cycle, block cast assemblies with three-point suspension. The 
cylinder heads are removable and carry 
the water header in a unit. Considering 
the model B motor, the pistons are a flat 
head type, fitted with a leak-proof ring and 
two 3-16-inch rings at the top. The piston 
pin is case-hardened and the connecting- 
rod is an I-beam 7.376 inches center-to-cen- 
ter length. The connecting-rod is bushed 
at the piston end and the pin is secured to 
the piston boss by a set screw. 

Some Dimensions 

The crankshaft is 1.5 inches in diameter 
forged from medium carbon steel. The 
crank bearings as well as the main crank- 
shaft bearings are lined with die-cast bear- 
ing metal. The crankpins are 1.5 inches in 
diameter and 1.75 inches in length. The 
main bearings, of which there are two, are 
1.5 inches in diameter and 2.6 inches in 
length. The camshaft is a one-piece drop- 
forging with the cams integral and the 




Vertical oil pump on Universal motors 
which never requires priming 



valves are operated through mushroom valve plungers. The 
valve diameter is such as to give a 1.125-inch clear opening. 
The valves have a steel stem with cast-iron head. 

Features of the design of both motors are the same, but 
the dimensions vary. In the smaller motor, the crankshaft is 
1.25 inches in diameter, although of the same material as in 
the larger design. The crankpin diameter is 1.25 inch with a 
1.5-inch point and the bearings are 1.25 by 2.375 inches. 

Vertical Oil Pump 

One of the features of the Universal motors is the vertical 
oil pump which has the plunger extending downward into 
the crankcase oil reservoir so deeply that 
there is no chance of its losing suction. 
This detail provides a safety feature as 
the pump need never be primed. All the 
Universal motors are supplied with a 
Mayer carbureter and Berling magneto. 

Characteristics Similar. 

As shown by the horsepower curves of 
the models A and B motors, these have 
about the same characteristics. The peaks 
of the curve being at 3,000 r.p.m. or more, 
showing that these are distinctly of high- 
speed design. The horsepower increase up 
to 2,500 r.p.m. is quite rapid and the S. 
A. E. horsepower developed by the model 
A is about 1,750 r.p.m. while that of model 
B is about 1,550 r.p.m. 

The aim of the designers of these motors 
has evidently been to follow along the 
latest lines of high-speed, high-efficiency 
design. The parts throughout are of light 
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weight and the curves show a high rotary speed before reach- 
ing the peaks. The motors are distinctly designed to serve 
the needs of the cars for which they are intended, that is, 
cars of light weight weight and high nominal speed capacity. 
It is a type of design which should give good fuel economy, 
provided that the reduction gearing in the power transmission 
is properly worked out, allowing the motors to work at their 
best efficiency at what may be called the cruising or touring 
speeds. 

1,500-Pounder Added to 
Indiana Line 

SPECIFICATIONS of the Indiana 1.500-pound worm- 
driven truck have been announced by the Harwood-Bar- 
ley Mfg. Co., Marion, Ind. This truck is largely built in the 
factory of the Indiana concern, and it includes such features 
as a block motor, unit power plant, three-speed gearbox and 
worm drive. The worm-driven rear axle is assembled in the 
shop of the manufacturer and the Rutenber Motor Co. builds 
a special power plant for this chassis under the name of 
Model 20. 

Three-Point Suspension 

Three-point suspension is used for the 3.5 by 5-inch unit 
power plant, which is located under the hood. The motor is 
an L-head design with the valves on the left side. Standard 
design is used throughout the motor, cooling being by cen- 
trifugal pump through a finned tube radiator. The car- 
bureter is a Schebler, ignition is by high-tension magneto 
and lubrication by pressure feed through the main bearings, 
camshaft and connecting-rod bearings. Splash is also em- 
ployed for the cylinders and other internal motor parts. 
Power is transmitted through a multiple disk, dry plate 
clutch, to a three-speed sliding selective gearbox with shafts 
mounted on ball bearings. The face width of the gears and 
the gearset is .875 inch and the gears are of heat treated 
nickel steel of high tensile strength. 

From the gearset, the drive passes through a shaft of al- 
loy steel to the floating rear axle with its worm drive. The 
worm has a 2.75-inch outside diameter and the gear 2.625 
inches outside diameter. The face width of the gear is 2.25 
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Horsepower curve* of model A and model B Universal motors 

inches. The worm is mounted on S. K. F. imported annular 
and thrust bearings. The gear is mounted on New De- 
parture ball bearings. A generous use of alloy steel is made 
in the drive members, the live shaft of the axle being 1 and 
9-16 inches in diameter and of chrome-nickel steel. The 
housing is a steel casting and the inside diameter of the axle 
is 2 5-16 inches. The type of worm gear is that known as the 
Cleveland. 

Artillery wheels 36 inches in diameter are employed. Both 
front and rear wheels have fourteen 1.75-inch spokes. The 
tires are solid 36 by 3.5 front and 36 by 4 rear. The drive 
is taken through a torque rod and through alloy steel springs. 
The front axle is a 2.5 by 1.5-inch I-beam with the spring 
pads integral. The chain is a channel, 4 inches in depth, 
weighing 5.25 pounds per running foot. It has three cross 
members reinforced with gusset plates. 

Large Loading Space 

A long wheelbase providing great loading space is given 
on this truck. The wheelbase is 130 inches and the loading- 
space back of the seat is 93 inches long. The tread is a little 
wider than normal, being 58 inches. Full equipment is sold 
with the truck, a governor being fitted to limit the motor 
speed to 1,200 r.p.m. which corresponds to a truck speed of 
26 miles per hour on high gear. The gasoline tank is lo- 
cated under the driver's seat and con- 
trol is central with left drive steering 
being effected by a Lavigne gear. The 
price of the chassis is $1,200 and its 
rated capacity 1,500 to 2,000 pounds. 

Throughout the entire design, the 
needs of the average service required 
by a 1,500-pound wagon have been 
kept in mind. The vehicle is espe- 
cially suitable for the carrying of a 
large number of small packages of 
different bulks, and to fill any purpos 



Above — Front and rear view* of the Indi- 
ana 1,500-pound left-drive truck chassis. 
Right — Side view, showing simple, sturdy 
construction and large loading space 
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Instruments to Test Rubber 



Durometer and Elastometer Measure Relative Hardness and Elasticity 
— Elasticity Decreases as Hardness Increases 



Instrument mounted on 
stand and dials for meas- 
uring elasticity and hard- 
ness 




AN interesting example of the manner in which the 
methods of making tests on metals are spreading to 
other materials and industries, is that in which types 
of hardness machines have been adapted for rubber under 
the names of the durometer and elastometer. These instru- 
ments brought out by the Shore Instrument & Mfg. Co. of 
New York City measure the hardness of rubber in terms of 
resistance to depression of a plain surface by a standard 
spring pressing on a blunt pin; and the elasticity in terms 
of resistance to permanent deformation or tearing. The tests 
and the difference between them are clearly illustrated at 
the bottom of this page at A and B. At A the piece is un- 
dergoing the test for hardness and as will be noted the ma- 
terial is not torn by the pin. At B the test for elasticity is 
being made and it will be seen the pin enters the material 
for a considerable distance, effecting a permanent deformation. 

The relation of the edge of the point and the depth it has 
been caused to penetrate has been carefully determined by 
experiments on extremely elastic rubber. If the latter is quite 
perfect, no tearing or permanent injury results and the point 
will be ejected after unlocking it. The extent of the rubber's 
recovery after imposing this severe stress will then indicate 
such percentage of elasticity as will correspond with the 
older form of stretch test. The new test has the advantage 
of being applicable to the plain surface of finished articles 
and practically leaves no visible mark. 

The elastometer is designed for free-hand usage and is put 
up in a leather pocket case. The durometer is best suited, 
however, for a stand as shown herewith. The instruments 
are used principally by manufacturers of rubber, and buyers 
who desire to test their product. A chart showing the results 



of test of these instruments and giving comparative data, 
bringing out the relations between the hardness and elasticity 
tests, is shown herewith. The importance of the measure- 
ment of the hardness and elasticity of the rubber can be well 
realized when it is noted that when so vulcanized that the 
maximum elasticity is reached, and when the hardness is yet 
too low for most purposes, each degree of hardness gained 
is done so at a sacrifice of about 3 deg. of elasticity. This is 
clearly brought out in the chart and so persistent is this loss 
of elasticity that when, for example, solid tires are hardened 
enough to carry the maximum loads, often so much elasticity 
is lost that but very little efficiency can be expected. 

In the manufacture of rubber goods the process is not 
under such close control as is the control of metal, for in- 
stance, at the present time; but only a few years ago the treat- 
ment of metals was very much in the stage that the treat- 
ment of rubber is in at the present time. With the ever in- 
creasing demand for uniform material, it is aimed to stand- 
ardize the physical properties of rubber as used in tires. 

In rubber working a pure raw material does not guarantee 
the finest finished mattrial when subjected to a given heat 
treatment. Obviously then, when a fine article is produced, it 
is not possible to tell without destroying it just what the 
physical properties are which favor a given result, thus leav- 
ing the manufacturer more or less unenlightened. 
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Curve showing the relation between the elasticity and hardness 
of rubber 




The test for hardness and elasticity, hardness at A and elasticity 

at B 
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Two Continental motor* used In the Moon slx-thlrty and six-forty for 1916 showing starter mountings 



Two Moon Sixes for 1916— One New 



Larger Model Refined and Continued 



TWO sixes will make up the Moon line for 1916. One, 
known as the six-forty, is a continuation from last 
season with a number of refinements and a price re- 
duction of $125. The other known as the six-thirty, is an 
entirely new model somewhat smaller than the six-forty. 

The new features on the Moon model six-forty include a 
longer wheelbase, that dimension now being 125 inches in- 
stead of 123, a new body with the popular tumble-home de- 
sign which is 2 in. wider across the rear seat and has 1 in. 
more leg room and 1 in. more tonneau room. These increases 
in space take up the 2-in. difference in wheelbase. The rear 
springs are longer and a new Delco starter with ammeter 
and combination switch on 
the dash has been fitted. The 
rear axle now has spiral- 
bevel drive instead of 
straight bevel and the equip- 
ment is improved by the addi- 
tion of a motor-driven horn, 
non-skid tires on the rear 
and Spanish leather. 

The new six-thirty sells for 
$1,195 and is fitted with a 
six-cylinder 3% by 4% Con- 
tinental motor with the cylin- 
ders cast in a single block. 
The important features of 
the chassis are similar to the 
six-forty in design although 
the price of this car is less 
than any previously produced 
by the Moon company. This 
new model is mounted on a 
118-in. wheelbase, is equipped 
with Delco lighting and start- 
ing, has a five-passenger 
tumble-home body, 33 by 4 in. 
tires, Hotchkiss drive and 
full-floating axle. In ex- 
terior appearance the two 
models are quite similar, this 
being brought about by the 
fact that the fenders, hood, 
windshield and tank are iden- 




Disappearlng seats used In Moon seven-passenger 




Moon tumble-home body adopted for 1916 season 



tical in the two cars, one being a five-passenger and the other 
a seven-passenger with the relative power and dimensions 
proportioned. 

The motor in the six-thirty differs slightly from previous 
Continental practice. The top half of the cylinders is remov- 
able, making a detachable cylinder head. The Delco starting 
outfit is built directly on the motor giving a rigid mounting 
for this unit and the bell housing for the clutch is a unit with 
the crankcase, giving a compact power plant with three-point 
suspension. The clutch is a dry-plate disk, the gearset a 
three-speed nickel-steel gear design carried on annular bear- 
ings and the rear axles floating on annular bearings carried 

in a pressed steel housing. 

The six-forty which has 
been considerably modified in 
detail has also the Continen- 
tal motor employed for 1916, 
its dimensions being 3% by 
5 and being fitted with Delco 
starting, Rayfield carbureter, 
Stewart vacuum feed and 
unit power plant crankcase 
with bell housing integral. 
Both the crankshaft and cam- 
shaft in these motors have 
three bearings, these bear- 
ings being contained in the 
upper part of the crankcase, 
while the lower part of the 
crankcase is sealed by a 
pressed steel oil pan. The 
15-in. flywheel bolts solidly 
to a flange on the crankshaft. 
The Delco combination, igni- 
tion, starting and lighting 
unit is mounted on the right 
side of the motor and the 
makers claim that the starter 
cranks the motor at 125 
r.p.m. The entire electrical 
system is operated at 6 volts 
and the battery is carried on 
a frame under the floor 
board. 
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Trends in Touring Body Designs 

Three Typical Designs on Different Wheelbases Illustrated — Other Necessary 

Body Details 

By George J. Mercer 



THE touring body still retains its place as the most 
popular of body types for general purposes, it is used 
in larger quantities than other models because it comes 
nearer meeting all the requirements of an every-man's car 
and when made in quantities it can be produced at a mod- 
erate price and yet have the smart appearance of the to-order 
body. 

The criticism of the open body is that it does not afford the 
protection from dust that the all-weather or closed body does, 
especially is this true of the occupants of the rear seat, who 
are subjected to the dust raised by the air currents or eddies 
set in motion by the irregular body side lines. The general 
adoption of the flush-side, streamline, torpedo body has 
minimized this trouble and the top serves as a shield both in 
its up and down positions. 

Developing the Body 

The name touring body is now applied in this country to 
the torpedo model, the older form of touring model has en- 
tirely disappeared, it survived for a time in a modified form 
by having the fore doors added, but is now seldom seen. The 
progressive steps in body development have been accompanied 
by very material changes in the car itself: The engine hoods 
are now part of the body line; the running boards and frame 
are lower; the dash lamps have nearly disappeared; the 
radiator lines have been modified; the running board shield 
has a blended surface from the board to the body line, the 
guards have easy lines and the removal of the gasoline tank 
from under the front seat, permits of the seat cushions being 
placed nearer the floor, and left drive with center control 
affords a better line from the body width to the hood. 

The body has been amplified also by better windshields, 
many of which are slanted back to overcome wind pressure; 
the tops are mostly the one-man type, that do not require 
supporting irons on the front seat. The attachment for hold- 
ing down the top have been improved as well as the place 
for attaching the side curtains. During the past year, there 
has been placed on the market, a method of inclosing the body 
for winter use with removable side windows that can be 
attached to any car, making it nearly as comfortable as a 
closed body. 

The public interest in style is in the present and near- 
future modes and the three illustrations herewith, illustrate 
the most modern of the conventional types, the illustrations 
show three bodies of different size and design and on chassis 
of different length of wheelbase. Two of the controlling 
features in a body design are the capacity required in the 
body and the space provided on the chassis. Of the various 
dimensions required to show the chassis space, the most im- 
portant is that from the back of the dash to the center of the 
rear wheel. The wheelbase of a car is misleading when ap- 
plied with reference to body space, because two cars may 
have the same wheelbase, and if one is a six-cylinder and 
the other a four, the engine hood of one will be longer than 
the other and consequently the front wheel of one will be 
further forward of the dash not less than 6 in. than the 
other, and the body space of a six will be 6 in. or more inches 



shorter than a four and yet have the same wheelbase. This 
is indicated on the designs. 

These illustrations serve both to show the design and to 
carry the dimensions in figures of the most essential sizes on 
all views, and all three designs have the up-to-date feature 
of having the top line of the seat inconspicuous. The seat 
cushions are closer to the floor than formerly, and to have 
the proper height for the seat back and still maintain the 
low-looking body, the cushions are tilted toward the rear bo 
that the sitting position is partly a reclining one. 

Three Typical Designs 

The three designs are shown respectively on chassis with 
122-, 132- and 142-in. wheelbases and the seating capacity 
is for four passengers on one, five on the second and six on 
the third. 

One design has central doors, one has staggered doors and 
the large body has four doors. 

Fig. 1 is the four-passenger body, 122-in. wheelbase chassis, 
having 32-in. wheels and the gasoline tank placed under the 
cowl. There are two doors that are placed centrally, one on 
each side, and the passage to the front seats is by the aisle 
between them. The front seat is built in from the body side 
top line and this line is unbroken from the cowl to the rear, 
terminating in the graduated upward back seat line. 

The top edge of the body is rounded over from the outside 
with about 1-in. radius and the metal panel is fastened to the 
inner edge of the wood framing, the joining being covered 
by the trimming, which latter does not appear noticeably 
above the body line. 

The making of the body shell has become increasingly dif- 
ficult for the custom builder as the styles have advanced and 
the accomplished, successful acetylene welding of aluminum 
panels has come at a time when it is very much needed, where 
the quantity of bodies to be produced are of sufficient num- 
ber to warrant the expense of forming the shape in molds or 
dies, so that steel can be used for the panels, the process of 
manufacture is simplified. 

Features in Design 

On the design here illustrated, the front of the body, from 
the door line forward, including the two sides and the cowl 
will be made in three pieces, for sake of economy in material 
and handling. The joints where the panels meet can be suc- 
cessfully welded so that the surface will be perfect for 
painting and have the strength of a single sheet of metal. 
The rear panel can be either in one or two pieces and the 
doors are made without moldings to cover the joints. The 
entire absence of moldings is one of the characteristics of 
modern body designing, the influence exerted by the desire 
to have the unbroken surface for stream line effect has been 
the principle reason, and, also builders for years have en- 
deavored to have the same outward appearance to a metal 
body, that a wood panel body presents. 

Aluminum or steel may be used for panels according to 
the facilities of the builder for shaping the metals. 

The sides of this body are low, 22 in. only, and the cowl is 
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1. — F our-passenger body on a 122- In. wheel bate chasals with 32-ln. wheels. Two centrally placed doors are used with the front 
seat built In from the body side top line 

2 — A five-passenger body on a 132- In. wheelbase chassis with 34- In. wheels. In this design the rear aeat Is wide enough for 
three persons and the hinged armrest folds Into the trlmmlngwhen not In use 

3 — Six-passenger body mounted on a chassis of 142-ln. wheelbase with 36-ln. wheel. This Is a four-door body and the front 
line Is curved to avoid the bent line of the cowl as It meets the side line of the body 
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1% in. higher than the rear of the body. The cushions are 
low and the room in front of the seats is long to compensate. 
The doors are 21 in. wide and open toward the rear. The 
steering wheel is well back from the dash and low and the 
distance from the dash to the center of the rear wheel is 
88 in. The body space is 12% in. more or 100% in. There 
is a foot rest for the rear seat as shown on the plan and all 
the essential dimensions including the tilt of the windshield 
are indicated. The shield is in two pieces, the lower part 
shown inclined inwardly to ventilate. 

Five-Passenger Design 

Fig. 2, shows a five-passenger body mounted on a 132-in. 
chassis, with 34-in. wheels and the gasoline tank at the rear. 
The distance from the dash to center of rear wheels is 92 in. 
and the body space 13 in. more or 105 in. The required 
dimensions are registered on the two views and are self 
explanatory. 

This design differs from the previous one in that the rear 
seat is wide enough for three persons and the hinged armrest, 
folds into the trimming at the back of the seat when not in 
use and when down, and forms a partition, dividing the seat 
into two places. Another difference is the style of top, 
vrhich is a Victoria. The windshield at the rear of the front 
seat, is high enough to meet the top edge of the front bow 
of the top and so prevent the wind entering. It carries two 
celluloid lights and for stormy weather there is an extension, 
indicated by dotted lines, that is fastened with buttons to 
the front of the top and to the top of the front windshield. 
When not needed it is folded away. 

The Victoria top adds a pleasing look and when used in 
conjunction with the shield, as illustrated, the drag effect 
due to wind pressure is minimized. To obtain satisfactory 
working results in raising and lowering the top, the cover- 
ing should be some other material than leather. Leather 
looks by far the richest, but better knockabout results are 
obtained with a more flexible goods. Kaki looks well, it does 
not show the dust and will not crease. The shield can be 
covered with the same material, and the extension roof and 
the slip covers can be the same. 

The shield is made to be stationary, and is oval shape steel 
rod. The frame and method of covering are identical with 
the practice used on carriage dashes. The two studs at the 
bottom engage the socket irons that project from the back 
of the seat, and nuts on the under side keep same in place. 
The celluloid lights are stitched in the same as on the top 
curtains. 

The sides of the body are a trifle higher than Fig. 1, and 
the increased body width, makes the seating proportions very 
generous when used for four passengers, but there is ample 
room for the five when required. The description of the 
construction is generally applicable for both bodies. The 
doors are without moldings and the top edge of body side 
is rounded, the front door opens toward the front and the 
rear door toward the rear, all hinges and handles being con- 
cealed. 

A Six-Passenger Body 

Fig. 3, is a six-passenger body mounted on a 142-in. wheel- 
lase chassis having 36-in. wheels, gasoline tank at the rear, 
and the distance from dash to center of rear wheel being 
P5 in. The body space is 16 in. more or a total of 110 in. 

This design has in common with Figs. 1 and 2, doors with- 
out moldings and the top edge of body rounded as well as the 
graduated top line. This line blends into the cowl forming 
the top of the front seat back. The body sides are higher 
than Figs. 1 and 2, and under the cowl at the rear, the extra 
seats are folded when not in use. They are shown in dotted 
lines in this position, as well as in the position for use. 
Above the space required for stowing the seats, there is room 
for small lockers, opening outward in the tonneau. 



The dimensions amply located on the two views, show 
without further description the capacity and size of the body. 
The doors are four in number and the front line is curved 
to avoid the bent line of the cowl as it meets the side line 
of the body. They are made without moldings and open in 
opposite directions, this is optional, as all doors can open 
toward the rear if desired. 

Upholstery Features 

The plan views show two trimming designs. Figs. 1 and 2 
have a long pipe caught with buttons and Fig. 3 is a design 
with the turkish or arm chair upholstery. This latter is the 
newest style and makes a pleasing looking car and is made 
thick so that it is very comfortable. The leather for this 
trimming design must be very pliable and the straps serve 
the same purpose as the buttons on Figs. 1 and 2. Design 3 
has also the advantage of being easily kept clean. Leather is 
still the most preferable material used for open body trim- 
ming, some motor cloth is used and on cheap cars the imita- 
tion leather is finding favor and is being used more than 
formerly. 

The principle change made in trimming these styles of 
bodies, has been the doing away with the roll of trimming 
that appeared above the side line of the body and seat, in 
some cases it appears slightly above, but on the majority of 
new cars it has been lowered out of sight. 

The appointments include the regulation cigar lighter and 
ash tray and clock, and there are pockets of the doors and 
robe rail and foot rests, the robe rails are mostly the flexible 
kind made of a strap and fastened to the rear of the front 
seat, and the Auster windshield at the rear of the front seat 
is used more than formerly. 

Door handles on this type of body are all inside, and the 
hinges are both the concealed and the outside curved hinge, 
linoleum is the best material for floor covering for the toe 
and foot boards and running boards and leather bound car- 
pet in the tonneau. The top material is either burbank or 
pantesote and the victoria top goods should be kaki or bur- 
bank, preferably kaki. The extra tires are carried at the 
rear on most cars and the preponderance of color designs are 
dark shades and blue predominating. 

These illustrations are intended to serve the purpose of 
presenting the design of each model, amplified by dimensions 
in figures and the description above given is intended to sup- 
plement the above two thoughts up to this point only. 

Sheldon Semi-Floating Axle 

THE Sheldon Axle Co., Wilkes-Barre, Pa., has brought out 
a semi-floating axle in which the criticism of inaccessi- 
bility which has often been leveled at semi-floating axles can- 
not possibly apply. With this design all that is necessary in 
removing the wheel from the axle is to insert the bolt as 

shown in the accompanying il- 
lustration ; whereupon a tight- 
ening with an ordinary wrench 
will disassemble the complete 
unit, a very simple operation. 

This design is 
specially applic- 
able to commer- 
cial vehicles and 
with it the excel- 
lent bearing sur- 
f a c e generally 
found in semi-floating axles is 
maintained while at the same 
time the accessibility of the 
floating type is secured with 
great rigidity due to excellent 
bearing surface. 
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Communications 

O The editor of the Rostrum is 
anxious to secure from car 
users and others, communications 
dealing Kith the overcoming of 
difficulties in making repairs 
and in the numberless other 
phases of every-day automobil- 
ing. This department is mutual 
and is a common ground upon 
which an interchange of ideas 
and opinions can be made as 
freely as in the clubroom. 
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Inquiries 



a The purpose of the Rostrum 
department is primarily to aid 
in the solving of motorists' prob- 
lems. Readers of The Automo- 
bile are requested to allow our 
editorial staff aid in the solution 
of disunities as they arise and 
perhaps through this assistance 
reduce the cost of upkeep of 
their cars and gain a useful 
knowledge in the economical 
phases of the vehicles. 



Lengthening Wheelbase Spoils Steering Layout 



EDITOR The Automobile: — Will you please advise me 
if the lengthening of the wheelbase of an automobile 
10 in., moving the front axle forward and moving the 
rear axle back 10 in., will upset the steering layout and if 
so, how can I correct it? The original wheelbase was 90 in., 
and is now 110 in. after the change. 
Cambridge, Mass. Subscriber. 
— Lengthening the wheelbase throws the steering layout 
out of arrangement a considerable distance and theoretically 
prevents the car from turning about a fixed center as it 
should when the steering gear is correctly laid out. Re- 
ferring to Fig. 1, the effect of altering the steering of the 
wheelbase becomes apparent. Assuming a car, wnich in the 
normal condition has its wheels at AB, the steering layout is 
so arranged that when the wheels are turned to any position, 
such as CD, the spindle axes produced should meet at a point 
E somewhere along the line EF or the axis of the rear axle 
produced. If the wheelbase is lengthened 10 in., so that 
the line EF is moved back to E'F' instead of intersecting at 
a point, the lines of the spindle produced will fall upon the 
line E'F' at some such point as ee'. Therefore, instead of 
tending to rotate about one point, the car tends to rotate 
about two points which is impossible and therefore sliding 
action results. 

Soda for Cleaning Radiator 

Editor The Automobile: — Can you tell me how to clean 
out my radiator? The water here is quite hard and hence 
scales form. What will remove it? Is it necessary to re- 
move the rubber hose when cleaning? A. J. White. 

Schenectady, N. Y. 

— Your radiator can be cleaned by the use of ordinary 
washing soda dissolved in boiling water. To a water pail 
full of boiling water add a couple of double handfuls of 
washing soda, forming about a saturated solution. This 
is poured into the radiator and the car operated for a short 
time, possibly three or four minutes, to let the soda thor- 
oughly reach all parts of the system. It is followed up by 
clear water, which rinses out the soda and the matter which 
is loosened by its cleansing action. If this is done quite 
frequently, the radiator will be kept free of scale. It is 
not necessary to remove the rubber hose connections in doing 
this, as, in fact, the motor must be run in order to thor- 
oughly reach every part of the circulating system with the 
soda solution. 

Seems to Have Carbureter Trouble 

Editor The Automobile: — I seem to have much trouble 
in starting my 1912 model E.M.F. It seems to be the igni- 
tion at times. I can start the car by cranking only at cer- 
tain times, and then again I need only to press on the short 
•circuit button. At other times, I need only to throw the 



switch over on the magneto and back on the battery to start 
the car. When it will not start by cranking, it will start by 
pressing the button, and sometimes, when it is not right to 
start by pressing the button, it will start by cranking. What 
would you suggest as a remedy? V. M. C. 

Adrian, N. D. 

— Going over the symptoms of your trouble, it would seem 
that it might be due to any one of four causes. These are, 

1, gasoline line to carbureter clogged or float valve stuck; 

2, water in gasoline, try cock on carbureter and tank; 3, car- 
bureter adjustment too lean for starting purposes, and 4, 
improper carbureter dash adjustment. This should be set 
to choke air from the carbureter. 

All of these are obvious and can be remedied readily ex- 
cept the last. In view of the fact that the carbureter dash 
adjustment is an improvement for aiding the starting of 
these motors, and was brought out since the production of 
these cars, it might be well to fit one of these in order to 
secure better results with the low-grade fuel at present on 
the market. The Studebaker parts list gives the following 
names and prices of the parts which you will need: 



1 A-3455, carbureter air valve assembly $0.25 

1 A-3461, carbureter air valve adj. screw 15 

1 A-3463, carbureter air valve control assembly 25 

1 A-3464, carbureter air valve seat and lever sub-assembly. . . .35 

1 A-3479, hot air throttle and tube connection wire 05 

1 A-3480, hot air throttle and tube connection assembly 1.00 

1 A-6 x 2, carbureter control cotter 01 



Total $2.06 



The handiest for you to obtain these parts would be from 
Mr. George Young of La Moure, N. D. 

If after going through all the above possible causes, you 
do not locate your trouble, it is suggested that you examine 
for air leaks the joints of the carbureter, intake manifold, 
valve stem and guides and look for porous castings. All 
these joints should be absolutely air tight. Examine the 
spark timing and the strength of the spark. See that 
the valves are properly adjusted and seated or, in other 
words, that the compression is good and then see that all 
wiring connections are tight. 

If you have gone over all the above carefully, there is 
no doubt but that you will locate your trouble. In inspecting 
for wiring difficulties you should begin at the switch, care- 
fully examining the switch bars to make sure that a good, 
clean contact is being made between the segments. Also 
trace all wires leading from the coil to see that there are 
none broken beneath their insulation, or the insulation worn 
off, allowing them to come into contact with some metal 
part of the car, causing a short circuit. The wires should 
all be securely fastened to their respective terminals. The 
breakers should be examined and set at 0.025 and the dis- 
tributer contact should be free from dirt and making a 
good positive contact. The sparkplugs should be examined 
for broken insulation, etc., and here also the gaps should be 
set at 0.025 in. If you find that the trouble is in the coil 
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or magneto, it would be better not to attempt to repair it 
yourself, but take this up with the Splitdorf Electrical Co. 
direct. 

Suggests Source of Oiling Trouble 

Editor The Automobile: — Noting the trouble of Mr. 
George F. Tuttle, with a Buick oiling system, as mentioned 
on page 988 of The Automobile for June 3, will suggest 
the following as a possible solution. 

If oil was put in the reservoir as well as in the crankcase 
proper and connecting-rod bearings and burned out in ten 
miles, it was possibly due to pump failure. 

When a system of this type is emptied out and refilled, it 
frequently happens that the pump becomes air-bound and 
can be started by lifting the discharge check and filling up 
with oil, noting that the vane is at its maximum height. 
Drop the check back in place, and the pump will start unless 
the suction valve is locked. 

I failed to read in Mr. Tuttle's remarks any reference to 
the sight feed, as to whether or not the oil was being cir- 
culated. 

If he is not sure as to the above, I am of the opinion that 
pump failure was the cause of his trouble. B. 
Baltimore, Md. 

Buick 43 Went 55 Miles per Hour 

Editor The Automobile: — Would like the following in- 
formation concerning the Buick 1912 model 43 touring car. 

1. Revolutions of motor per minute. 

2. Maximum speed of car. 

3. Description of connection of clutch with transmission, 
and also transmission and front end of driveshaft. Can 
this joint be made so that it will not leak grease? If so, 
how? H. F. Murray. 

Brooklyn, N. Y. 

— The motor in the Buick model 43 is stated by the makers 
to develop 50 horsepower at about 1800 r.p.m. With 3.5 to 
1 gear ratio and 36 x 4 tires, this would give a car speed of 
about 55 miles per hour. 

2. This is answered under the above reply. 

3. The connection between the clutch and the gearset was 
by means of a square shaft and Oldham coupling, and the 
connection between the gearset and driveshaft was through 
a Spicer universal joint, the driving flange of which was 
fitted to the squared end of the gearset mainshaft. This 
gearset was designed for the use of steam engine cylinder 
oil as a lubricant and oil retainers with double grooves and 
drain-backs into the case were fitted outside the bearings. 
According to the Buick company, difficulty was never ex- 
perienced in keeping the cases oiltight, but no doubt heavy 
grease would eventually clog the oil drains and finally work 
its way out upon the shaft The remedy would be, of course, 
to clean out the casing and to use the lubricant intended 
for it 

D. D. Buick the Original Designer 

Editor The Automobile: — Who designed the first Buick 
■engines, and when was this done? 

2. When, and by whom was the Chevrolet engine designed? 

3. How often should a storage battery be cleaned and re- 
filled with liquid? H. L. B. 

Hughesville, Pa. 

— D. D. Buick was the original designer of the Buick type 
■valve-in-head motor. He started to build this motor for 
stationary and marine purposes in 1902 in Detroit, and the 
year after he was joined by Walter L. Marr, who is now 
chief engineer of the Buick Co. Together they developed 
the Buick two-cylinder motor, which later became quite well 
known in the model F. 

.2. The overhead valve motor used in the Chevrolet cars of 



today was designed by Arthur Mason, of the Mason Motor 
Co., in 1912. It was perfected and put out on the market in 
1913. 

3. A storage battery should be tested and filled with pure 
water without fail once every week in summer and every 
two weeks in winter. 

Using Too Much Fuel Under Load 

Editor The Automobile: — I have a model 38 Overland 
with Remy magneto and Schebler carbureter. This car 
seems to choke and for some time it has been using con- 
siderable fuel on hard pulls or when speeding up to 20 
miles an hour or over. When I throw out the clutch it takes 
several seconds before the engine will race and fire all 
around. Then it pulls like a tractor for a while. I sent the 
magneto back to the factory some time ago and I don't think 
it is at fault I thought at first that the fuel line was clogged 
up, but found this was not the cause. Can you tell me what 
the probable cause of this trouble is? W. E. Wade. 

Kenton, Tenn. 

— Regarding the possibility of carbureter trouble, the 
model 38 Overland used at different times Schebler models 
D, E and L, which were regularly fitted to these cars. This 
renders it difficult to give exact information, and if you 
are convinced it is the carbureter it would be well to pick 
out the model on your motor from Fig. 2, which illustrates 
these three types. The exact information could then be given 
without trouble. 

With the instrument generally employed in connection with 
the model 38, use was made of a spring control auxiliary 
valve. This valve is guided to its seat through the use of 
a stem on which the valve stood vertically, governing the 
auxiliary flow of air. When this stem or valve casting be- 
came worn to any extent, its action was likely to permit a 
chatter or side action. This, of course, would affect the 
density of gas saturation delivered to the motor and would 
make the motor sluggish at lower speeds. As soon as the 
motor, however, had maintained such speed as would keep 
the air valve constantly off its feet, a more uniform mix- 
ture was sent through the manifold and a more satisfactory 
running condition resulted. 

The same condition which you have pointed out in your 
letter can be caused from ill seating or improperly fitting 
pistons and piston rings. Loss of compression is not no- 
ticeably so detrimental to the efficiency of the motor when 
it is running at higher speeds, and it is possible that the 
valves have become carbonized to the extent that they need 
regrinding. It would be a good idea, therefore, to have the 




Fig. 1 — Diagram showing how lengthening wheelbase spoils steering 
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Fig. 2 — Three models of Schebler Carbureter of distinctive designs 



carbon removed and the valves ground to a firm seat before 
trying to make any further adjustment of the carbureter. 
One of the facts which must be realized is that this car- 
bureter was made for a better grade of fuel than that which 
is at present on the market, and no doubt the heavier fuel 
which you are compelled to make use of is partially to blame 
for the trouble. 

Ford Branches Equipped for Grinding 

Editor The Automobile: — Can you tell me whether the 
branch plants of the Ford Co. regrind cylinders and fit 
pistons. What are the costs and can you recommend the 
nearest branch to me? C. R. Aldrich, M.D. 

Brattleboro, Vt. 

— The branches of the Ford company which are equipped 
to rebore model T cylinders and install 1-32 oversized 
pistons are the followin: 



Atlanta 


Dallas 


Milwaukee 


Buffalo 


Fargo 


Omaha 


Chicago 


Houston 


Oklahoma City 


Cambridge 


Indianapolis 


Philadelphia 


Cleveland 


Kansas City 


Pittsburgh 


Cincinnati 


Los Angeles 


Portland 


Columbus 


Long Island City 


San Francisco 


Detroit 


Minneapolis 


Seattle 


Denver 


Memphis 


St. Louis 


When the cylinder is out of the car there is a labor charge 



of $3.00 net, covering rebabbitting, reboring and fitting of 
oversize pistons. 

Brattleboro, Vt., is controlled by the Cambridge (Mass.) 
branch', and cylinders in that territory in need of reboring 
should be returned to Cambridge. 

Gear Ratio of 1915 Oldsmobile 

Editor The Automobile: — What is the gear ratio of the 
1915 Oldsmobile model 42 on all speeds, low, second and 
direct? 

2 — At what engine speed does this car produce its highest 
power? 

3 — What is the gear ratio on all speeds of the Overland 
81, Hupmobile 1915 model and Buick 27? 

4 — What make of engine is in the Oldsmobile model 42? 

5 — Is this motor made by the Northway company? 
Eden, Idaho. J- Levin. 



July S, MS 



— The gear reductions of the Oldsmobile on all speeds are 
as follows: 

First speed 18.4 to 1 

Second Speed 7.05 to 1 

Third speed 4 tol 

Reverse 17.8 to 1 

2 — The model 42 Oldsmobile gives its maximum horsepower 
at 1,900 r.p.m. 

3 — The gear ratios of the Overland 81 are: 

First speed 3 to 1 

Second speed ' 1.8 to 1 

Third speed 8.9 to 1 

Since the rear axle is geared 4 to 1, the final reductions 

are found by multiplying each of these reductions by 4. The 

reductions on the Hupmobile models are as follows: 



MODEL K 

First speed 14.4 to 1 and 15. S to 1 

Second speed 7.20 to 1 and 7.65 to 1 

Third speed 4.0 to 1 and 4.25 to 1 

Reverse speed 18.81 to 1 and 19.47 to 1 

MODEL H AND HA 

First speed 16 to 1 and 16.7 to 1 

Second speed 8 to 1 and 8.42 to 1 

Third speed 3.6 to 1 and 3.86 to 1 

Reverse speed 20.34 to 1 and 21.1 to 1 

The reductions on the Buick Model 27 are as follows: 

First speed 11.76 to 1 

Second speed 5.25 to 1 

Third speed 3.60 to 1 

Reverse 15.12 to 1 



4 and 5 — The engine is designed by the Oldsmobile com- 
pany but is manufactured by the Northway Motor & Mfg. 
Co., which is a part of the General Motors organization. 

First Welch Six Built in 1909 

Editor The Automobile: — When did the Welch Motor Co., 
Pontiac, Mich., first produce their first six-cylinder motor? 

Detroit, Mich. C. G. 

— The first six-cylinder car turned out by the Welch Motor 
Co. was built in 1909. The car sold for $7,000. A 76-horse- 
power 4 6-8 by 5 motor was used. The radiator was a honey- 
comb. Other features of the car were multiple-disk clutch, 
and 36 by 5-inch tires. The wheelbase was 138 inches and 
the tread 66. The weight was 4,400 pounds. 

How to Pronounce Car Names 

Editor The Automobile: — What is the correct pronuncia- 
tion of the names of the following automobiles: Delage, Mer- 
cedes, Chevrolet and Peugeot? 

Taylor Ridge, 111. A Subscriber. 

— The pronunciations of the names given by you are as 
follows: Delage, Del-ahge; Mercedes, Mer-se-dees; Chevrolet, 
Shev-ro-lay, and Peugeot, Per-joh. 

Liquid Carbon Removers Satisfactory- 
Editor The Automobile: — Having seen several articles in 
different magazines concerning the different solutions for re- 
moving carbon from motors, and wishing to know if any of 
these solutions have been tested and found reliable, I would 
like you to give me the name of any firm or dealer who 
handles a solution that you know to be reliable? I have 
never had much faith in these carbon removers because I 
have been unable to find any one who has tried any of them. 
Thiells, N. Y. Chester L. Orne. 

— A number of liquid solutions for removing carbon are 
successful and although they cannot be listed here, any of 
the brands which have been on the market for some time 
will probably be found to do all that is claimed for them 
They merely act as carbon solvents and therefore are not ai 
quick and positive in their action as scraping or burning car 
bon from the cylinders. The best way to convince yoursel: 
of their efficacy is to scrape some lump carbon from thi 
motor, place it upon a piece of cast iron and put a small por 
tion of the carbon remover upon the carbon and watch th 
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action. Two points, however, must be watched with great 
care in using these removers, the first being that they do 
not attack the metal of the cylinder wall and the second 
that the lubricating material in the crankcase is not destroyed 
by the leaking of the carbon remover past the piston. After 
many of the removers are used, it is necessary to empty the 
crankcase and refill with new oil, therefore, the best time 
to remove the carbon is at the time when the oil itself is to 
be renewed. 

Gear Ratios at Different Speeds 

Editor The Automobile: — Kindly inform me the gear 
ratios of the following cars on their different speeds. What 
I desire is not the final gear reduction between the motor 
and rear wheels but the actual reduction in the gearbox. 
Stutz, Mercer, 1914; Mercer 1915; Mannon 41; Simplex and 
Packard 48. 



N. Y. City. Subscriber. 
— These gear ratios are as follows: 

MERCER 

Series H ft O Series J Series M 

1st speed.. 9.66 to 1 1st speed... 8.58 to 1 1st speed 10.2 to 1 

3d speed... 5.20 to 1 2d speed. . . 4.62 to 1 2d speed... 5.49 to 1 

3d speed... 3.86 to 1 3d speed... 3.47 to 1 3d speed... 4.08 to 1 

4th speed.. 2.82tol 4th speed.. 2.52tol 4th speed.. 3.00tol 

SIMPLEX 38 AND 50 HORSEPOWER 

1st speed 4.03 to 1 

2d speed. 1.98 to 1 

3d speed. 1.32 to 1 

4th speed Direct 

MARMON 1914 AND 1915 MODEL 41 

1914 1915 

Countershaft drive gear 18 teeth 18 teeth 

Second speed sliding gear 23 teeth 23 teeth 

Low and reverse sliding gear 33 teeth 33 teeth 

Countershaft constant mesh gear 33 teeth 38 teeth 

Countershaft intermediate gear 28 teeth 27 teeth 

Countershaft low speed gear 18 teeth 18 teeth 

Countershaft reverse gear 14 teeth 14 teeth 

Reverse idler gear 16 teeth 18 teeth 



PACKARD MODEL 548 
Motor speed at 900 revolutions per minute. 
Diameter of rear wheel, 37 inches: circumference 9.686 ft. 

With 28-Mile Bevel Gears 
First speed. 17/39 x 23/33 x 15/53— .0859 ratio. 
Second speed, 26/30 x 23/33 x 15/53 — .1709 ratio. 
Direct drive, 15/53 — .283 ratio. 
First speed, 8.5 miles per hour. 
Second speed, 16.93 miles per hour. 
Direct drive, 28 miles per hour. 
Reverse, 8.5 miles per hour. 

With 31-Mile Bevel Gears 
First speed, 17/39 x 23/33 x 17/54— .0956 ratio. 
Second speed, 26/30 x 23/33 x 17/54— .1901 ratio. 
Direct, 17/54— .3148 ratio. 
First speed. 9.47 miles per hour. 
Second speed, 18.83 miles per hour. 
Direct drive, 31 miles per hour. 
Reverse, 9.47 miles per hour. 

The Stutz ratios are not available at the present time. 

The gear ratios as given here are in the same order or ar- 
rangement as given by the factories of the different com- 
panies. It will be noted that some of these are given in 
terms of total ratio between crankshaft and rear axle and 
others in reductions in the gearset. In the case of the Mar- 
mon, the number of teeth are given and in calculating any 
desired ratio with these, it must be remembered that the 
ratio of one gear wheel to another is in direct proportion to 
the number of teeth. 



Wiring Spot Light for a Ford Car 

Editor The Automobile: — Will you kindly let me know 
how to wire a spot light from the Ford magneto and battery? 
Also size of light to be used? 

Buffalo, N. Y. R. Kayser. 

— The wiring of the spotlight from the Ford magneto and 
battery would require a single lamp of 16 volts or two lamps 
in series of 8 volts each. One wire would go to the magneto 
terminal, coming from the top of the gearbox cover and the 
other wire from any part of the metal on the car. This could 
not be used in conjunction with the battery as you would only 
get 6 or 8 volts from a battery which would not light the lamp 
required by the magneto. 



Cid Rotary Valve Motor Still on 
the Market 

PARIS, FRANCE — Editor The Automobile :— In The 
Automobile for April 1 an article entitled Rotary Valve 
Makes Slow Progress states that the Itala type of valve is 
only one now built in Europe, and that the Cid rotary valve 
motor never has been put on the market. This is not quite 
correct. The Cid motor was first shown at Paris salon in 
1910, and has been on the market ever since. It is still pro- 
duced at Dijon. This type of motor appears to have given 
satisfaction, but the output of the firm is not great. The Hen- 
riot type, as adopted by Darracq, proved a failure and has 
long been abandoned, although a determined attempt was 
made to overcome its inherent defects. The Argyll type of 
single sleeve motor, although not really a rotary, might be 
mentioned as produced by the Piccard-Pictet company, in 
Switzerland. Two of these cars ran in last year's French 
Grand Prix. The only non-poppet valve motors now built on 
the Continent of Europe are Knight, Itala, Argyll and Cid. 
Half the factories of Europe were interested in some type of 
non-poppet valve motor 2 years ago, but since then interest 
has dropped to zero. The "valveless" motor is dead as a 
talking point." — W. F. Bradley. 

Sheffield Scientific School Maxwell Test 

Editor The Automobile: — In The Automobile for May 
13 there was a news item regarding an efficiency test on the 
Maxwell car which was made by the Sheffield Scientific 
School of Yale University. Would you kindly inform me 
what kind of tires were used on this test? 

Indianapolis, Ind. H. H. K. 

— The accompanying is a full report of the test which 
will give you the information you desire along with the other 
data secured. 

Test at the Mason Laboratory of Mechanical Engineering, Sheffield 
Scientific School, Yale University 

1. Type and model of car — Touring, model 25, 1915. 

2. Owner — Biever Motor Car Co., New Haven. 

3. Weight with driver— 1860 + 150 = 2,000 pounds. 

4. Wheelbase — 103 inches. 

5. Cylinders — Four, i% x 4% inches. 

6. Gear ratio, direct, measured — 8.55 : 1. 

7. Tires, size — 30 x 3% inches. 

8. Tires, make United States— Chain, Inflated to 65 pounds. 

9. Carburetor — K. D. 

10. Ignition— Sims magneto. 

11. Starter — Sims-Huff, electric. 

12. Wind resisting area, measured — 4.5 x 4.5 — 20 sq. ft. 

13. Rolling resistance by dynam. — 36 pounds. 

14. Gasoline from Mason Lab. — Specific gravity 0.724 at 69 deg. 

POWER AND FUEL MEASUREMENTS 



Speed, 




Horse- 






Fuel. 


miles, 


Drawbar 


power 


Grade, 


Mileage, 


pounds 


per 


pull. 


at rear 


per 


miles per 


per h.p. 


hour 


pounds 


tires 


cent. 


gallon 


per hour 


10.2 


42 


1.2 


0 


33.8 


1.57 level 


19.8 


60 


3.2 


0 


33.2 


1.13 level 


30.1 


90 


7.2 


0 


23.2 


1.08 level 


40 


132 


14.1 


0 


19.3 


0.88 level 










Av. 27.4 


Av. 1.16 level 


10.6 


249 


7.0 


10.3 


9.5 


0.96 full load 


20.6 


254 


14.0 


9.7 


11.8 


0.78 full load 


30.7 


209 


17.1 


6.0 


13.2 


0.82 full load 


40.3 


160 


17.2 


1.3 


14. 


1.01 full load 










Av. 12.0 


Av. 0.89 full load 


Tests made April 30, 1915, under direction of E 


H. Lock wood and 



F. Q. Boyer. 

Gas Brake vs. Mechanical Friction Brake 

Using a motor brake as a service brake is said to economize 
considerably on wear of solid rubber tires, on the principle 
of obviating the blocking of wheels. Any similar resistance 
effected by gases should have the same result and might also 
be available for regulating the speed of coasting and for 
otherwise moderating the driving speed more conveniently 
than by lowest throttling and slipping of the clutch. 
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Atlas Gasoline Improver on Test 



A FLUID for the purpose of increas- 
ing the effectiveness of fuel is on 
the market. It is put up in pack- 
ages containing five small phials of the 
material, each phial being sufficient to 
treat 5 gallons of gasoline. It is claimed 
that the material will increase the mile- 
age per gallon and also increase the 
speed for a given throttle opening. 

The material is said to be composed of 
a compressed mixture of hydrogen gas, 
gasoline and a very small amount of 
water. The exact composition is a secret, 
but an analysis shows that it does not 
contain any of the common constituents 
used for doctoring fuel. A test by an 
analytical chemist showed that there 
was no ethyl ether, picric acid or 
camphor in the solution. These are the 
three components which are generally 
found in so-called fuel improvers. 

Used by Fire Department 

The material is said to be used by the 
fire department of Chicago for use in 
patrol work. It has been tested out by 
others in Chicago during the past 4 or 
6 years and at the request of the East- 
ern distributors the test was made upon 
the substance by a representative of The 
Automobile. The run was carried out 
on a level stretch of road near Coney 
Island, known as Ocean Parkway. A 
Ford car was used in the experiment and 
after the tanks had been drained and 
the motor allowed to run until it came to 
a stop a quart of measured untreated 
fuel was poured in. The throttle open- 
ing was fixed to a definite point and 
locked in this position and the spark 
also fixed. On the quart of plain gaso- 
line, the car ran 6.5 miles at an average 
speed of 17.1 miles per hour. 

At the completion of the first run 
after the motor had come to a stop, the 
car was brought back to the starting 
point and a quart of the treated gasoline 
placed in the tanks which were emptied 
in the same manner as previously. Un- 
der the same conditions of spark and 
throttle setting the distance traveled by 
the car was 7.3 miles and the average 
speed 20 miles per hour. This gives a 
comparative mileage per gallon of 26 
with standard gasoline and over 29 with 
the treated material. Furthermore, the 
average speed was increased for a corre- 
sponding throttle setting approximately 
3 miles per hour. The improver sells for 
25 cents a package and enough is con- 



tained in each package to treat 25 gal- 
lons of gasoline. The distance measure- 
ments were made with a Jones speedom- 
eter which was not checked for ac- 
curacy, but since the measurements for 
both treated and untreated fuel were 
made with the same speedometer, any dif- 
ferences should offset themselves. — Atlas 
Gasoline Improver Co., Chicago, 111. 

Leaf Spring Oiler 

A leaf spring oiler made in six sizes 
to fit all size springs has recently been 
brought out which is said to work the 
oil between the leaves while the car is 
operating. The device is so arranged 
that when oil is placed in the oil cup on 
the side of the device, as illustrated, it 
is led down along the sides of the spring 
and the motion of the spring permits the 
oil to work its way in between the 
leaves, keeping them lubricated. The de- 
vice is also made in another and cheaper 
style without the oil cup, but with an oil 
hole. A special set of four of the 
cheaper style is put up for Ford cars at 
a price of $1.60. The regular price is* 
50 cents apiece for the style without the 
oil cup and 75 cents apiece for the style 
with the oil cup. — Grus Leaf Spring 
Oiler Co., Chicago, 111. 




Grus leaf spring oiler clamped against side 
of spring 



Graphonoil Lubricant 

A new graphite and oil lubricant has 
been introduced in which a thin film of 
graphite is stated to be spread over all 
the working and bearing parts with 
which the lubricant comes in contact. 
The material which is called Graphonoil 
is stated by the manufacturers to have 
effected a change in the graphite which 
makes it mingle with the oil and not be 
suspended in it. It is stated that with 
its use there cannot be any precipitation 
of the graphite and the entire constitu- 
ency will pass through a mechanical fil- 
ter. It is claimed not to carbonize and 
to effect a saving as the feed can be re- 



duced with it. — The Winslow Lubricat- 
ing Co., Buffalo, N. Y. 

Dry Battery Car Lamp 

For automobiles without electric light- 
ing sets when a moderate illumination is 
required now and then for short periods, 
there is a great deal in favor of dry bat- 
teries as a source of current, as they 
are less trouble to look after than oil 
lamps. The Wireless Autolight is a well- 
made case supplied with a lamp and re- 
flector, glazed in white, green or red. It 
takes a standard No. 6 cell and three 
lamps complete cost $10. — Peck Engineer- 
ing and Mfg. Co., Rochester, N. Y. 




Part section through hub of Mott wire wheel 
for Ford cars 

Air Shock Absorber 

This device is not a supplementary 
spring, but a main spring damper. It 
is attached to the axle and to the frame 
of the car, the connecting pins being 
parts of small universal joints so that 
the action is not interfered with by side 
sway or irregular action of the main 
spring. A bronze piston is normally 
located about the middle of a bronze 
cylinder, both ends of which are closed. 
From one end to the other there is a 
minute passage so that air can pass from 
top to bottom and vice versa, but only 
quite slowly. Thus when the cars runs 
over a bump the piston moves down the 
cylinder and forces air through the by- 
pass to the upper end, to damp the recoil 
following the bump, this air has to 
return to the bottom of the cylinder 
again, so the absorber is double acting. 
There is an adjustment which sets the 
size of the passage and so enables the 
action to be made easy or stiff according 
to requirements. Prices vary from $75 
up to $120 according to size, per set of 
four. — Air Shock Absorber Co., Boston, 
Mass. 

Premier Electric Vulcanizer 

An electric vulcanizer weighing but 2 
pounds is shown in the accompanying il- 
lustration. This device operates from 
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the 6-volt storage battery usually car- 
ried in the car and is provided with a 
thermostat which automatically cuts off 
the current as soon as the vulcanizer at- 
tains the correct heat for vulcanizing the 
repair on shoe or inner tube. It will take 
any size tire up to 5 in. diameter. 
The vulcanizer may be used either in a 
garage or on the road, being simply 
clamped to the tube or casing, two wires 
being connected to the battery and con- 
tact applied through a button. The sim- 
plicity of operation of the device is said 
to render it of value in quickly healing 
up small cuts in casings as soon as dis- 
covered, thereby preventing moisture 
from working in and rotting the fabric. 
The device sells for $3.50 complete with 
repair gum and 10 ft. of wire cable. — 
Premier Electric Co., Chicago, 111. 




Premier electric vulcanizer at work 

Valve Seating — A very complete outfit 
for repair shops with a wide range of 
cotter for truing valve seats is among the 
most interesting New Era products. De- 
scribed in the same leaflet is a small tool 
for dealing with the valves themselves. — 
New Era Spring and Specialty Co., De- 
troit, Mich. 

Automatic Vulcanizer 

A vulcanizer which is automatic in 
that after gasoline enough to saturate a 
wick has been poured in, no further at- 
tention need be paid to it, has recently 
been put on the market under the name 
of the Worcester automatic vulcanizer. 
The principle upon which the device 
operates is the same as for other gasoline 
vulcanizers, except that it contains a 
wick and does not allow the gasoline to 
remain free in an open chamber. 

With the wick arrangement it is pos- 
sible to apply the vulcanizer to the wheel 
for work on the casing as the gasoline 
cannot pour out, while for work on tubes 
it is used in the same way as other gaso- 
line vulcanizers. In operating the vul- 
canizer, on a casing the cut is cleaned 
as much as possible with sand or emery 
paper and washed with gasoline enough 
uncured rubber to make a smooth surface 
is added and cleaned with gasoline after 




MacOonald'a tire gage valve-cap 

which it is applied to the casing and the 
vulcanizer applied with a piece of paper 
between the metal of the vulcanizer and 
the prepared rubber. The asbestos 
working is unsaturated with gasoline 
and ignited and allowed to burn until 
the flame goes out. After this the vul- 
canizer is allowed to remain in place 
for 5 min. 

For inner tubes the same process ap- 
plies, only enough rubber being used to 
cover the puncture. The heat radiated 
through the vulcanizer due to the burn- 
ing of gasoline has been gauged to main- 
tain the vulcanizer at the proper temper- 
ature. The vulcanizer weighs 4.5 lb. 
and its price is $3.50 f.o.b. Worcester. — 
Worcester Mfg. Co., Worcester, Mass. 

Ford Wire Wheels 

Those who wish to fit their Ford with 
a set of wire wheels can do so very easily 
with the set supplied by the Mott com- 
pany, as these can be put on without any 
alterations to the axles. It is necessary 
merely to remove the old wheels, elean 
the axle ends and put the wire set in 
place. The Mott wheel has a demoun- 
table rim and one spare is included with 
the outfit. The drawing shows the fitting 
of a front wheel, the ball cnps and balls 
coming with the wheel. Special lugs are 



provided on the right front wheel for the 
attachment of the speedometer drive. The 
change can be quickly made by an 
amateur without trouble. — Mott Wheel 
Works, Utica, N. Y. 

MacDonald's Tire Gage 

A valve cap which is a perpetual pres- 
sure indicator has been brought out re- 
cently and should merit the attention of 
owners who desire to keep a careful 
Check on the inflation pressures of their 
tires. This gage displaces the ordinary 
cap and acts itself as an air seal. With 
this tire gage leaky valves are eliminated 
because the valve itself is held wide open 
by the gage cap and the gage itself is 
air tight. The device is shown in the ac- 
companying illustration and as will be 
noted, has a dial which at all times in- 
dicates the pressure in the tire. The 
price for a set of four of these is $6.50. — 
J. F. MacDonald Mfg. Co., Nevada, Iowa. 




Worcester automatic vulcanizer for tube* and 
caalnga 




Air shock absorber main spring damper 



Peck dry battery lamp for automobiles 
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Dodge Uses 750 -Ton Press for Hub Caps 



Seventeen Operations to Complete a Hub Cap — Big Press Makes 2,500 Stamp- 
ings a Day or More Than Four a Minute — Pressed Cap Said to Be Super- 
ior to Cast Owing to Finer Grain of the Resulting Metal 



Illustrating the large press used by the Dodge Bros. In turning 
out the stampings from which the finished hub caps are made 
for the Dodge cars. Note the standard shop cans In which the 
finished stampings are placed after they are removed from the 
machine 




SEVENTEEN operations are necessary to complete the work 
on a hub cap, and in order to cut the time to the limit on 
this work the Dodge Bros, have installed a machine in 
their Detroit plant which has a capacity of 2,500 hub caps a day. 
This machine is for the purpose of forming the rough shape 
from which the finished hub caps are made. It is a huge punch 
press and is only employed on the hub cap for the front wheels. 

This punching operation is the only punching job necessary 
in the manufacture of the hub caps, the other sixteen operations 
being divided as follows: Drawing operations, eight; machin- 
ing jobs, eight. The punching work is, of course, one in which 
a great amount of power is required and on the press shown 
n the accompanying illustration a pressure of over 750 tons 
s exerted. This power is derived from an independent electric 
motor which stores up the energy in an enormous flywheel shown 
at the right of the machine. The men work in pairs, one tak- 
ing care of the work itself, that is, placing the stock under the 
die and removing same after pressing, while the other stops and 
starts the machine. 

The finished hub caps, as far as the pressing operation is con- 
cerned, are placed into standard cans and forwarded to the 
machine shop where they pass through a series of progressive 
operations until they finally make their way into the parts 
stockroom where they are drawn upon for work in the final 
assembly of the car. 

Results with the pressed hub cap are much better than with 
those gained by the casting method, being of finer grained 
material and hence more adaptable to the stresses put upon them 
in replacing and removing. With this large machine 250 

stampings can be made every 
hour. This is, therefore, an 
operation in which the skill of 
the workman, in placing the 
raw material under the die and 
removing it quickly while in- 
serting the next, is of great im- 
portance. The illustration 
shows the continuity of the 
work, the operator placing one 
stamping into the cans while the 
next one is undergoing the op- 
eration by the die. The speed 
at which this work is done can 
be realized when it is known 
that the machine turns out more 
than four a minute. The actual 
operation including the time of 
stopping and starting the ma- 
chine taking less than 15 sec- 
onds for each stamping. 

The cans into which the fin- 
ished stampings are placed can 
be readily transported from the 
punch press to the machines 
upon which the other operations 
are performed. They can be 
placed upon small hand trucks 
with but little effort and wheeled 
into position. 
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The Service Convention 

SCARCELY anything in connection with the auto- 
mobile industry has been more abused than the 
term service, with the possible exception of sales- 
men trying to sell cars entirely on high-gear per- 
formances on hills. The high-gear evil is pretty 
strongly entrenched, so is the service one, but the 
meeting of service managers for two days last week 
points to an early elimination of a few of the more 
impossible evils of service as interpreted by salesmen 
and short-sighted dealers, as well as a few injudi- 
cious makers. 

Makers, dealers and owners are slowly but surely 
coming to the conclusion that service does not mean 
giving something for nothing, or, getting something 
for nothing. The concern building on such a founda- 
tion has only troubles ahead. Service has been better 
defined as making it easier to own and maintain an 
automobile, not that you get presents from the maker 
or dealer in the form of free inspections, free adjust- 
ments, free replacements, and cuts in your repair 
bills ; but rather service is prompt attention, courte- 
ous treatment and accurate workmanship with rea- 
sonable charges. 

When we travel across the country on a limited 
train we expect service, but this does not mean get- 
ting our ticket at a reduced rate; getting free ex- 
change of an upper for a lower berth; or having a 
discount on all dining-car meals; rather service, 
there, means attention when it is needed, prompt 



dining-room service; clean cars, clean berth linen, 
traveling on schedule and many other details that 
go to making your trip easy and pleasant. 

In our modern hotels we expect service, service 
which we unquestionably pay for in the daily hotel 
rate or in dining-room charges. In this connection 
service might be defined as getting what we pay for 
and getting it without asking and having to go to 
considerable trouble to obtain. 

Service managers first have to remove the beam 
from the eyes of their own selling forces before try- 
ing to extract the mote from the eyes of automobile 
purchasers. The evil has largely started with the 
seller, not the buyer. 

Whither? 

WHILE we are talking about finality in design 
and the complete standardization of automo- 
biles, it is noticeable that there is a growing feeling 
of doubt among the engineers and the manufactur- 
ers who have been responsible for development up 
to the present time. This questioning attitude was 
very much apparent on the S. A. E. lake trip even 
in the tone of general discussion, while it was much 
more pronounced when a few men talked quietly 
together. 

The truth of the matter is that few manufacturers 
are quite so satisfied with their cars as they would 
like to be ; they are much less satisfied than they ex- 
pected to be when looking forward to 1915 from a 
couple of years ago. Yet just what this lack of con- 
tent is would be difficult to say in a few words. 

Uppermost in the minds of many is the idea so 
well brought out in the discussion in A. L. Brush's 
paper dealing with motor design, namely that in ob- 
taining wonderful high-gear performance, by using 
a large engine and a low gear ratio, the correlative 
disadvantages of rapid wear of motor parts and poor 
economy of fuel have been introduced. That the 
American public demands so much greater high-gear 
power than the user of cars in any other country is 
largely the fault of the manufacturers, who have for 
many years done almost all they could to discourage 
gear shifting. It seems that some of them are 
realizing that their action has digged a pit and the 
industry is now at the bottom of it. 

The whole situation is indefinite, but it is unques- 
tionable that there has been a great change in the 
mental attitude of the industry during the last 12 
months. It may presage nothing or it may forecast 
illimitable things. 

At the moment it would be altogether too specu- 
lative to attempt to sum up the general trend of 
thought, but one thing stands out clearly and this is 
that we are to see many attempts to give the same 
performance by virtue of lighter weights and smaller 
motors. Weight is the great cry just now, and many 
an engineer is deep in consideration of what his 
chassis can do without. But it is thought that this 
is only a stage, and there are reasons for the belief 
that instead of being at the end of automobile devel- 
opment we are merely about to enter upon a new 
phase that may be more interesting and more 
important than any which have gone before. 
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U. S. Tire Passes 
Dividend 

Quarterly Dividend of 1 1-2 Per 
Cent on Common Stock 
Passed — Stock Drops 

New York City, July 3— Much specu- 
lation has been caused by the fact that 
the United States Rubber Co. passed its 
usual quarterly dividend of 1% per cent 
on common stock this week. Since 1911 
dividends have been paid on the common 
stock, of which there is outstanding $36,- 
000,000. In 1911, 1 per cent dividend 
was paid; in 1912, 4 per cent, and since 
1913, a quarterly dividend of 1% per 
cent. Some difficulties were anticipated 
by stockholders when the stock dropped 
13 points recently and at this time it was 
rumored that the usual dividend might 
not be forthcoming. Stock quotations 
dropped somewhat as a result. 

The only reasons given by the com- 
pany for passing the dividend are those 
contained in a statement from Presi- 
dent Samuel P. Colt. He says that the 
net earnings so far this year are sub- 
stantially the same as last year, but that 
the unexpected continuation of the war 
has made it necessary to maintain an 
unusually strong financial position, and 
that the war also makes it necessary 
to carry a larger supply of crude rub- 
ber than would be carried at normal 
periods. 

In connection with the crude rubber 
situation, it is known that the United 
States Rubber Co. owns some rubber 
plantations in Sumatra, and it is rumored 
in rubber circles that crude has been cost- 
ing the United States company more 
than some other companies, no allusion 
to which, however, is made by President 
Colt. It is understood that earnings 
were taken from the quick capital to 
care for these plantations. 

Winton Will Stick to Sixes 

Cleveland, O., July 3— The Winton 
Co. states that a new model of the 48 six 
will be brought out shortly before the 
New York show; there will be no re- 
duction in the price, which is $3,250. The 
33 hp. "New-size" six at $2,285 will be 
manufactured without change until next 
year. The Winton company expresses its 
intention of continuing to build sixes ex- 
clusively. 

New Cole Six at $2,385 

Indianapolis, Ind., July 3 — The Cole 
Motor Car Co., has brought out an 
improved new large six-cylinder car 
known as model 666. It is a seven-pas- 
senger design on a 136-in. wheelbase and 
includes many refinements which make 
for comfort and easy riding. It is fitted 



with deep upholstery and is handsomely 
finished. 

It is in the body work that this car is 
most distinctive. It has a straight line 
effect with flat cowl and rounded radi- 
ator and long straight hood. The two 
extra seats are more than usually com- 
fortable due to the additional foot room 
made by providing space under the front 
seats. There is a center cowl between 
the front and rear compartments, and in 
this there are two lockers for gloves, 
goggles, etc. A tonneau light is pro- 
vided, a dash and service lamp and a 
Waltham clock. While the eight is still 
the leader of the Cole line, this six is pro- 
vided for those who prefer this type of 
motor. The car is mounted on prac- 
tically the same chassis as this year, the 
motor being a AM by 5)4, L-head design 
with the cylinders in pairs. The price 
is $2,385 f.o.b. factory. 

Chalmers Continue! Three Models 
— Prices Lower 

Detroit, Mich., July 6 — For 1916 the 
Chalmers Motor Co. will continue its 
present models, excepting that they will 
be greatly improved in many directions 
and will all sell at lower prices. 

There will be three models, the 6-40, 
at $1,275, being the improved model 32 
of this year, which sold at $1,400; the 
6-48 at $1,550 which is the continuation 
of the light six which this season sold 
at $1,725 and the Master Six, reduced 
to $2,175, or $225 less than this year. 

All of these models are continued be- 
cause the Chalmers company found that 
they had met with an ever-increasing 
demand, and believes that by continuing 
them with even better and more refined 
bodies and many other minor improve- 
ments and by greatly increasing the pro- 
duction, thus making a reduction in price 
well possible, that it will best serve both 
the public and itself. 

All Chalmers dealers were consulted 
as to the 1916 models to be, and 90 per 
cent expressed the wish that this year's 
models be continued with improvements 
wherever possible. 

Stutz Adds a New Model 

Indianapolis, Ind., July 6 — Under 
the name of the Bulldog Special the 
Stutz company has added a new model 
to its line. This is a four-passenger de- 
sign like the Bulldog which has been de- 
scribed in The Automobile, but whereas 
the former model has a wheelbase of 120 
in. the new model has 130. It differs 
from the shorter car also in that the 
front seats are not divided. There is a 
center cowl and in the back of this there 
is room for storage in compartments pro- 
vided. Thermos bottles are furnished as 
regular equipment. The car is manu- 
factured for the four-cylinder chassis, the 
motor being 4% by 5%. 



Franklin Makes $200 
Price Cut 

Aluminum Substituted for 
Iron Reduces Weight 75 
Pounds Below Last Year 

Syracuse, N. Y., July 6— The new 
Franklin series which has just been 
brought out while showing a number of 
detail changes, does not make any de- 
partures from what has come to be ac- 
cepted as standard Franklin practice. 
Such fundamental details as air cooling, 
laminated wood frames and full elliptic 
springs both front and rear are features 
which have come to be looked for year 
after year in Franklin practice. 

The new model does show one radical 
change, however, which is in the substan- 
tial drop in prices. Instead of being 
$2,150, the new car sells for $1,950 or 
$200 lower. In both the body and chassis 
a number of small refinements will be 
noted. The Franklin claim of lightness 
has been accentuated to the extent of 
75 lb. by the use of aluminum instead of 
steel in several of the important parts of 
the power plant and running gear. The 
fenders are now aluminum as are the air 
jackets around the cylinders and the 
valve housing. The gear shifter lever 
has been moved forward 4 in. in order to 
allow passengers entering from the left 
to step behind it. The tire pump mount- 
ing has been changed and instead of 
driving directly from the generator shaft 
as for the last model it is now connected 
by reduction gearing. This was done be- 
cause the generator is geared up to such 
an extent that the motor had to be run 
very slowly in order to afford proper 
pump action. It can now be run at its 
normal speed without any danger to the 
pump. 

The body is now made without striping 
or molding and its simplicity is accentu- 
ated by placing the horn under the hood. 
One of the comfort features is the setting 
of the seats more deeply and, for beauty 
of design, greater cleanness has been se- 
cured by removing the handle from the 
hood and attaining a form which corre- 
sponds more closely to the streamline. 
The standard color is green with russet 
wheels. 

The Franklin motor is a 3% by 4 
valve-in-head design with the cylinders 
cast singly. It is featured by its seven- 
bearing crankshaft, helically-driven cam- 
shaft, single ignition with £isc:naun 
magneto and Dyneto starting and light- 
ing. The clutch is a disk, the gearset a 
three-speed selective mounted amidships 
and the final reduction 3.7 to 1 in the 
rear axle. The wheelbase is 120 inches, 
the tires 34 by 4% and the wheels, wood. 
Throughout the entire car, lightness of 
design has been made a feature. 
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Simplex Takes Over 
Crane Co. 

Will Build Crane-Simplex Model 
and Continue Others — 
Crane Second V. P. 

New York City, July 7 — The Simplex 
Automobile Co., of New Brunswick, N. J., 
has bought out the entire plant, assets 
and good will of the Crane Motor Car 
Co., Bayonne, N. J., according to reports 
given out to-day. Henry M. Crane, for- 
mer president of the Crane Motor Car 
Co., is now second vice-president of the 
Simplex company, and is taking direct 
charge of the engineering work at the 
New Brunswick plant with R. B. Wasson 
as factory manager. 

The Simplex company will continue the 
models made for 1915 but will build in 
addition a new model which is practically 
identical with the Crane model 4. This 
will be known as the Crane model Sim- 
plex and is intended for those who desire 
extremely careful workmanship, regard- 
less of the price of the car. The exact 
price has not as yet been fixed. The car 
will be built with a wheelbase of 143% in. 
and a body space of 112% in. The tire 
equipment will be 36 by 4% forward 
and 37 by 5 rear. The motor is a six 
with 4% bore and 6V4 stroke with the 
cylinders cast in two blocks of three. A 
rigid crankshaft 2% in. in diameter is 
one of the features of the motor. The 
carbureter is a Newcomb-Crane and the 
camshaft, magneto, starting motor, light- 
ing generator, water and tire pump are 
all operated through silent chains. Steer- 
ing is left with center control. 

The Crane Motor Car Co. has been 
known to motorists in the East as a con- 
cern devoted to the building of high- 
priced cars, largely to order, although the 
car was made in standard models. The 
model 4, chassis alone, listed at $8,000, 
and it was built with a view of providing 
the last word in automobile luxury and 
finish. The bodies for this chassis were 
generally made by the large body makers 
to suit the special requirements of the 
purchaser with the -result that the fin- 
ished cars were among the highest-priced 
products in America. 



Hendee May Buy Pope Plant 
Hartford, Conn., July 2 — It is stated 
here on good authority that the Hendee 
Mfg. Co. of Springfield, Mass., is con- 
sidering the purchase of the Westfield, 
Mass. plant of the Pope Mfg. Co. now 
operated under a receivership. If the 
property is not disposed of before July 
20 it will be sold at public auction by the 
Pope receivers at the Westfield offices of 
the company. Every bidder will be re- 
quired to deposit a certified check for 



$25,000 on some national bank in New 
York before the opening of the sale. The 
Pope company has been ordered by the 
United States district court at Boston to 
dispose of the property for a price not 
less than $725,000. This amount has 
been offered by H. Preston Cousens who 
represents a New York syndicate. Acqui- 
sition by the Hendee interests is taken to 
imply resumption of operations at West- 
field on a larger scale than ever. 

Jackson Will Hare Two Eights and 
a Four for 1916 

Jackson, Mich., July 7— While full 
specifications have not as yet been de- 
cided upon, the Jackson Automobile Co. 
of this city, is bringing out two eight-cyl- 
inder models which will soon be passing 
through the plant in active production. 
The four-cylinder car will be continued. 

Elgin to Make Van Speedometer 

Elgin, III., July 7 — The Elgin Na- 
tional Watch Co., of this city, one of the 
large watch makers, has just closed ne- 
gotiations with the Van Sicklen Co., 
Aurora, 111., to manufacture the Van 
speedometer which has been on the mar- 
ket for more than a year, and which is 
now used on seven cars as standard 
equipment. The Van Sicklen Co. has 
been under the direction of N. H. Van 
Sicklen, Sr., who for years was publisher 
of Motor Age, Chicago. 

Auburn Markets Four and Six 

Auburn, Ind., July 2 — Two models, a 
T-head four and an L-head six, are being 
marketed by the Auburn Automobile Co., 
this city, for 1916. Both motors have 
the cylinders cast in a single block with 
unit power plant arrangement of the 
clutch and gear set. Three-point suspen- 
sion is also employed. 

The six is a 3% by 5 with a cone 
clutch, three-speed gearset, floating 
axle and a 126-in. wheelbase. The tires 
are the 34 by 4 Goodrich straight side 
and the body a full seven-passenger de- 
sign with four full U doors with in- 
visible hinges. The auxiliary seats in 
the tonneau fold into the backs of the 
front seats. A roomy three-passenger 
roadster is also provided. The price 
with either body is $1,550. 

The four-cylinder 3% by 5 design fol- 
lows closely along the lines of the six, 
except that the motor is a T-head as 
stated. The clutch is a cone, the gear- 
set provides three speeds and the rear 
axle is floating. The bodies on this car 
are a five-passenger touring and a 
roomy three-passenger roadster. The 
price with either of the two bodies is 
$985. 

Bower Increases Stock 
Detroit, Mich., July 3 — The capital 
stock of the Bower Roller Co. has been 
increased from $225,000 to $300,000. 



Two-Speed Axle 
Decision 

Court of Appeals Says Cadillac 
Infringed Austin Patent — 
Austin's Renewal Granted 

Cincinnati, Ohio, July 1 — The de- 
cision granted Walter S. Austin of the 
Austin Automobile Co., Grand Rapids, 
Mich., last January, against the Cadillac 
Motor Car Co., Detroit, for infringement 
of Austin's two-speed rear axle patents 
by the Cadillac company in the United 
States district court, has been confirmed 
by the United States Circuit Court of 
Appeals, Sixth Circuit in this State, the 
court holding that Austin's patent No. 
1,091,618 covering a two-speed rear axle 
construction has been infringed by the 
Cadillac company in the axle design used 
on its regular cars during the season of 
1914. 

It is shown in the review of the case 
by the court that Cadillac in its negotia- 
tions with the Austin company received 
a two-speed Austin axle which it later 
returned to the Austin factory and after 
which time the Cadillac company brought 
out its own design of two-speed axle, 
which was used in its cars and which de- 
sign has been declared an infringement. 
The court after minutely describing the 
Austin axle and the infringing Cadillac 
axle declares that while some of the de- 
tails of design differ yet the basic fea- 
tures are the same and that Cadillac in- 
fringes claim No. 10 of the Austin pat- 
ent. 

The Cadillac defense insisted that ac- 
cording to this claim the Austin device 
referred to an arrangement of bevels, 
gears and clutching devices in the axle, 
and that it was limited to this particular 
method of clutching, but the court held 
otherwise and decided, "We shall not 
read into one claim elements which ex- 
pressly characterize another, by which 
alone the two substantially differ and 
which are not necessary to make it op- 
erative; and that if Austin's only real 
invention resided in his peculiar clutch 
mechanisms claim 10 would be void, be- 
cause broader than the invention." 

This part of the court decision refers 
to the fact that in the Cadillac design the 
two pinions on the continuation of the 
propeller shaft are both mounted on 
sleeves loose on the shaft but capable of 
being clutched thereto, whereas in the 
Austin axle while the arrangement of the 
pinions is the same the smaller pinion on 
the rear end of the shaft is solid to the 
shaft and the forward one capable of be- 
ing clutched to the shaft. In this con- 
nection the court has held that Austin's 
patent is broader than one covering any 
particular type or scheme of clutching 
and that the inventive feature of his 
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device is in the arrangement of a double 
pair of bevel pinions and gears, the 
higher gear ratios being outside in the 
group and the lower gear ratios inside. 
In the Cadillac the two large bevels are 
bolted together, whereas in the Austin 
axle they are separate gears capable of 
being separately clutched to the shaft, 
but yet this difference of detail working 
out of the scheme does not conflict with 
the basic features of Austin's claims. 

In this connection the court held that 
Cadillac had a legitimate right to de- 
velop any design of two-speed axle, using 
whatever clutching schemes may be 
deemed best providing it does not in- 
fringe the Austin claim of relative ar- 
rangement of the two sets of pinions 
and bevels coupled with clutching de- 
vices. 

The court held that previous exam- 
ples of multi-speed axles did not conflict 
with the Austin patent because the cases 
cited were not in the precise field filled 
by the Austin patent. The Minerva 
patent is cited, but it is shown that its 
scope was that of combining a gearbox 
with a rear axle and that the several 
speeds were for this purpose, whereas in 
the Austin patent the two-speed axle 
was intended to be used with a conven- 
tional gearbox as used on motor cars 
to-day. 

Austin's Combination 

The court holds that in spite of earlier 
efforts along perhaps closely allied lines, 
that Austin's efforts involve inventive 
genius as compared with Minerva, which 
is looked upon as probably an imprac- 
tical construction. In this connection 
the court says: "It is true that each 
of these missing elements can be found 
in some one of the prior patents; but this 
is not enough to negative invention. If 
the selection of elements from existing 
machines into a complete combination 
has, for the first time, produced, from a 
practical and commercial aspect, a new 
result, invention may well be predicated 
thereon; and if producing more of a 
woven fabric within a stated time was 
a 'new result' within the meaning of this 
familiar rule (Higgins vs. Loom Co.), 
so must be the additional mileage per 
gallon of gasoline, the saving of wear 
and the additional ease of riding, all of 
which the Cadillac company so strongly 
attributed to the two-speed axle." 

Austin's Renewal 

In referring to that part of the argu- 
ment between Austin and Cadillac in 
which Austin was expecting to get 
broader claims on his axle after it had 
been shown to the Cadillac company, and 
the possibility of obtaining such claims 
was discounted by the Cadillac com- 
pany the court holds: 

"There is no doubt that Austin at 
first regarded his relative arrangement 
of gears and clutches as characteristic of 



Empire Six Price 
$1095 

Motor Develops 46 Hp. at 2200 
R.P.M.— Unit Power Plant 
and Floating Rear Axle 

Indianapolis, Ind., July 3. — Closely 
following the announcement that the 
Empire Automobile Co. would move its 
factory from Connersville to Indian- 
apolis, comes the announcement of the 
latest addition to the Empire line. This 
is a six to sell at $1095 and marks the 
entrance into this field of a concern 
which has heretofore confined its efforts 
to fours. 

The chassis includes a unit power- 
plant with cone clutch, three-speed gear- 
box and floating axle. The wheelbase is 
120 in. 

The 3 by 5-in. block model motor is 
said to develop 46 hp. at 2200 r.p.m.. The 
crankshaft is carried on three bearings 
lined with babbitt in bronze shells. The 
camshaft runs in oil. The main lubricat- 
ing system consists of a constant-level 
splash outfit in which the oil is circu- 
lated by a plunger pump. The water 
pump is a centrifugal design and cool- 
ing is assisted by a pressed steel fan 
mounted on ball bearings. 

The Stewart vacuum system is used 
for feeding gasoline to a Schebler car- 
bureter. Ignition is by a battery sys- 



his invention, both according to the 
specifications and claims allowed on his 
original invention. The idea of one fixed 
member and one clutch member upon the 
shaft and one of each on the axle was 
inherent in all these. . . . The defend- 
ant's device does not infringe these 
claims. . . . Austin took further coun- 
sel, abandoned his application and filed 
another in renewal and on this new ap- 
plication he secured claim 10. . . . Very 
likely the necessity for these new claims 
was" brought to Austin's mind by his 
dealings with Cadillac; and by observ- 
ing the Cadillac design. . . . Austin's 
original failure to claim a certain gear 
arrangement in connection with his 
clutching scheme, ought not on any prin- 
ciple prevent him from claiming it as 
soon as the propriety of doing so oc- 
curred to him. . . . The fact that this 
feature (high-gear ratio set of pinion 
and bevel out of the low-gear ratio set 
of pinion and bevel) was regarded by 
Austin as his chief advance and that he 
so presented it to Cadillac, and that Aus- 
tin notified Cadillac that he expected to 
get better claims in this respect." 

The amount of damages which Austin 
will collect, in the event a rehearing ir 
not granted cannot be determined until 
the usual routine of accounting has been 
carried out. 



tern, employing the Connecticut auto- 
matic distributor. The electric starting 
and lighting is provided by an Auto- 
Lite outfit, working through a Bendix 
drive and employing a Willard 12-volt 
battery. 

The cone clutch is housed in a bell ex- 
tension of the crankcase to which the 
three-speed gearbox is attached. The 
gearset shafts are carried on New De- 
parture ball bearings and the drive is 
taken from the gearset to Hartford uni- 
versal joint and propeller shaft to the 
floating axle. Alloy steel gears and 
shafts are employed in this axle and the 
housing is pressed steel with a remov- 
able inspection cap at the rear. 

The brake drums are carried on the 
rear wheels, which are artillery type 
and fitted for 34 by 4-in. tires. The 
brakes are equalized and are provided 
with simple adjustments. The wheels 
are fitted with either Firestone or Good- 
year tires of standard equipment, non- 
skid being provided on the rear and an 
extra demountable rim being part of the 
standard equipment. The holder for the 
extra rim with its inflated tire is built 
integrally with the chassis upon an ex- 
tension at the rear of the frame, and but 
one felloe band is required to carry two 
tires. No straps are employed. 

The body incorporates a long cowl and 
convex sides. The front seats are di- 
vided and the doors are large. The en- 
gine hood merges into the body line 
without a break, tapering back from the 
high racing-type radiator. The uphol- 
stery is genuine leather and equipment 
including a Fabricoid top is complete. 

Production on this car will be carried 
on in the Indianapolis plant of the Em- 
pire company. In this building there 
are 150,000 sq. ft. of floor space avail- 
able for manufacturing. It is estimated 
that 250 skilled workmen will be em- 
ployed at the time the plant is opened 
on July 6. 

Morse Announces 1916 Car 

Pittsburgh, Pa., July 3 — Under the 
name of the Morse light car the Morse 
Cyclecar Co., of this city has announced 
its 1916 product. This is a two-cylinder 
V-type design with a two-speed gearbox 
and a tandem seating arrangement 
adapted for two people. The wheelbase 
is 105 in. and the tread 36 in. The tires 
are studded 28 by 3 in. and the wheels 
wire. The car is driven through the 
front axle by means of a chain from the 
change-speed mechanism just back of the 
motor which is mounted in the customary 
position under a hood. The price with 
standard equipment is $350. 

Kalamazoo Co. Changes Name 
Kalamazoo, Mich., July 2 — The name 
of the Kalamazoo Motor Vehicle Co. has 
been changed to that of Columbia Motor 
Truck & Trailer Co. 
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Ford Co. to Make Its 
Own Tires 

1917 Cars Will Be Equipped 
with First of Annual Product 
of 2,000,000 Casings 

Detroit, Mich., July 6 — The Ford Mo- 
tor Co., according to an announcement by 
Henry Ford, will begin manufacturing 
its own tires which should be ready for 
the 1917 cars. The new tire plant will 
be a part of the new manufacturing cen- 
ter to be built for the Ford tractor. The 
output of tires is placed at 2,000,000 for 
the first year, and the $5 per day sche- 
dule will apply to all workers at the new 
plant, it being estimated that by 1917, 
50,000 to 60,000 men will be employed 
by the Ford company. 

Jones Six Continued for 1916 

Wichita, Kan., July 5 — The Jones 
Motor Car Co., this city, has brought out 
its 1916 product which is in the form of a 
six-cylinder assembled car containing 
such well-known units as the Rutenber 
motor, Stromberg carbureter, Warner 
steering gear, Detroit gearset, Warner 
vacuum feed, etc. Starting and lighting 
equipment is furnished by Gray & Davis, 
Inc. 

The price of the car has not as yet 
been stated but some of the specifications 
of importance include an L-head block 3 
by 5 motor of six cylinders and three 
bearing crankshaft. The wheelbase is 
118 in. 

Fostoria Light Car Co. Formed 

Fostokia, Ohio, July 2 — The Fostoria 
Light Car Co., has been incorporated 
with $100,000 capital stock. The com- 
pany will bring out a light car at a pop- 
ular price. The incorporators of the 
company are: R. J. Ridgway, J. H. 
Jones, Ira Cadwallader, Charles Ash, of 
Fostoria, and A. C. George of Lima. 

Packard, Advance-Toledo Pump 
Equipped 

New York City, July 3— The Pack- 
ard Motor Car Co. will equip its cars 
with the Advance-Toledo motor driven 
tire pump. The Monarch Motor Car Co. 
recently added this pump to its equip- 
ment on its eight. 

Every Sixth Family in Kansas an Auto- 
mobile Owner 
Topeka, Kan., July 3 — There is an 
automobile for every sixth family in 
Kansas, according to J. T. Botkin, Secre- 
tary of State. When the license books 
were closed there were 59,477 automobile 
licenses in the State. This is one for 



every 28.3 persons. The ordinary aver- 
age is five persons to a family so that 
every sixth family in the entire State 
has an automobile under population fig- 
ures. The estimated cost of the cars is 
around $60,000,000. 

Kansas spent over $20,000,000 for cars 
last year. There were 39,889 cars li- 
censed in June, 1914. The increase has 
been almost 20,000 cars in the twelve 
months. 

100-M.P.H. Record for 5 Miles 
Omaha, Neb., July 7— Special Tele- 
gram — Orr, in his Maxwell, made 5 
miles in 3 min., or 100 m.p.h., in the 
300-mile race held on the new 114 -mile 
board speedway here Monday, thus es- 
tablishing a new mark for that distance, 
the best previous record having been 
made by Bragg in a Fiat on the Los An- 
geles board track, in 3:11.75, May 5, 
1912. 

Buick's Record Payroll 
Funt, Mich., July 3 — For the last 
two weeks the pay-roll of the Buick Mo- 
tor Co. was in excess of $223,000, which 
established a new record for this time 
of the season. 

Studebaker insures Employees 
Detroit, Mich., July 6 — An arrange- 
ment was completed a few days ago be- 
tween the Studebaker Corp. and the 
Equitable Life Insurance Society of the 
United States, New York, whereby 6500 
of the 13,000 workmen now employed by 
the corporation are insured for life while 
the remainder will also be insured in the 
same way within a short time. No mat- 
ter how long the Studebaker workman 
has been with the concern, through the 
deal with the insurance company he will 
have the benefit of a life insurance. 

Packard Gets Prize at Fair 
San Francisco, Cal., July 2 — The 
Grand Prize of the Panama-Pacific Ex- 
position for excellence in the field of au- 
tomobile manufacture has been awarded 
the Packard Motor Car Co., of Detroit. 
Fifteen gold medals were distributed in 
the transportation division and among 
those who received prizes were Pierce, 
Cadillac, Ford and Rolls-Royce. 

McClurg Rubber Elects Officers 
Coshocton, Ohio, July 3 — The Mc- 
Clurg Rubber Co., recently organized to 
manufacture tires, has elected the fol- 
lowing directors: J. S. McClurg, C. M. 
Christenson, H. T. Forrest, J. L. Mc- 
Clurg and W. Z. Davis. The directors 
then elected the following officers: Presi- 
dent and general manager, J. S. Mc- 
Clurg; vice-president, C. M. Christenson; 
and secretary and treasurer, H. T. For- 
rest. The company expects to be operat- 
ing by July 1. 



Overland Builds in 
St. Paul 

Contract for $250,000 Building 
Closed for Combined Serv- 
ice Station and Warehouse 

St. Paul, Minn., July 6 — A contract 
for several acres of land has been closed 
in this city for the erection of a $250,000 
warehouse by the Willys-Overland Co. 
The plant will combine the facilities of a 
warehouse and an assembling station, ac- 
cording to present indications. St. Paul 
is considered as an excellent distributing 
point for the northwestern territory as 
the shipping facilities by rail and water 
are unsurpassed. 

Overland Plant in Minneapolis? 
Minneapolis, Minn., July 3 — The 
Willys-Overland Co. has been negotiating 
for the purchase of a 18-acre site in this 
city for the purpose, it is said, of estab- 
lishing a plant in the future. 

Allen Dealers Convene 

Fostoria, Ohio, July 1 — Tuesday and 
Wednesday of last week the distributors 
of the Allen Motor Co., makers of the 
Allen cars, held a convention and gene- 
ral get-together party. The 1916 Allen 
car was exhibited to the dealers who at- 
tended a general meeting Tuesday after- 
noon, when the new car was lectured 
upon by the factory officers and engi- 
neers. Tuesday night the guests of the 
factory were banqueted and Wednesday 
the party was taken to Bucyrus, where 
the factory making the motors and gear- 
sets for the cars was visited. 

Hans Co. Now National Gauge & Equip- 
ment Co. 

La Crosse, Wis., July 3 — The Hans 
Motor Equipment Co., Las Crosse, has 
been reincorporated with a capital of 
$200,000 under the name of the National 
Gauge & Equipment Co., by D. G. Mac- 
Millan, P. M. Gelatt and J. M. La Vaque. 
The new company is issuing a new ad- 
vance bulletin which gives a brief de- 
scription of the complete line of pressure 
gauges which it manufactures. 

2-Mile Board Track for Kansas City 
Chicago, Iiju, July 3 — Twenty resi- 
dents of Kansas City, Mo., who are en- 
gaged in the promotion of a company to 
build a speedway in their city, were in 
Chicago recently to witness the 500- 
mile race and study the construction of 
the local board track. The expedition 
was under the auspices of the mid-con- 
tinent expedition association which plans 
to build a 2-mile automobile track of 
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wood at the official stopping place of 
the transcontinental balloon races and at 
a strategic point on the national old 
trails highway. 

Erskine Slated for Studebaker Head 
New York City, July 7 — A. R. Er- 
skine is slated for the Studebaker Corp. 
presidency, the election to take place to- 
morrow at a meeting of the directors in 
this city. The stockholders met to-day 
in Jersey City and elected the directors 
to act on a provision for the classifica- 
tion of the directors into five classes of 
equal number and for the election of one 
of said classes in each year hereafter. 

Hayes Wheel Enlarges 

Albion, Mich., July 3 — The Hayes 
Wheel Co. of this city, which makes the 
hubs for the wheels made by the parent 
plant, the Hayes Wheel Co., in Jackson, 
will erect a new plant to be ready for oc- 
cupancy September 1. When completed 
the company will employ 200 men here, 
or double its present working force, and 
the production will be more than doubled. 
Machinery valued at $15,000 has already 
been purchased and by the time the new 
building is ready it is expected that 
from $50,000 to $60,000 will have been 
spent. 

English Motor Works Burned 

London, England, June 29 — Fire re- 
cently did $500,000 damage to the motor 
works of Brian Hughes & Strachan at 
Park Royal. The buildings covered 3 
acres and contained 100 Red Cross mo- 
tor ambulances and 200 army motor 
vans. The vehicles, which were ready 
for delivery to the government, were 
destroyed. 

McNaull Tire Opens Branch 
St. Louis, Mo., July 3 — The Mc- 
Naull Auto Tire Co., Toledo, O., has 
opened a branch here at 5032 Delmar 
boulevard. The local office has been or- 
ganized as the McNaull Tire Co. of St 
Louis. 

Automobiles for Topeka R. F. D. 
Topeka, Kan., July 3 — Motor service 
has been installed on two rural routes 
out of Topeka. Two men who owned 
automobiles were appointed to be the 
first mail carriers using motor cars in 
Topeka. 

Apco Accessory Prices Reduced 

Providence, R. I., July 3 — The Auto 
Parts Co., Providence, R. I., manufac- 
turer of the Apco line of specialties for 
the Ford car, announces a reduction in 
the list price of its muffler cut-out and 
valve stem adjusters. The last named 
now retail for 20 cents the set and the 
muffler cut-out at 45 cents each. 



New Kissel 1,000 lb. 
Truck 

Is Shaft Driven— Capacities of 
Line Readjusted — 1 1-2 
Tonner Reduced $100 

Hartford, Wis., July 1 — Shaft drive 
has been extended in the product of the 
Kissel Motor Car Co., Hartford, Wis., to 
embrace one more capacity in its line of 
%, 1%, 2, 3, 4, and 6-ton vehicles, just 
announced. The capacities of the Kissel 
model have been somewhat readjusted, 
the 1000-lb. vehicle being a new model 
which has been promised for some 
months. The 1-ton model rated at % for 
1 ton is the 1500-pounder announced 
for 1915. The 1%-ton model is the 1 
tonner of 1915 rated for 1916 at 1 to 1% 
tons. The 2-tonner, rated at 1% to 2 
tons, takes the place of the discontinued 
chain-driven 1%-ton. The 1915 2 % -ton- 
ner is continued with chain drive with 
a rating of 2% to 3 tons. The 3% -ton- 
ner has 3% to 4 tons and the 6-tonner 
without change. 

Structurally the new 1000-pounder 
does not differ from the other shaft- 
driven models except that the final drive 
is through bevel gears instead of worm 
gears. It is designed for pneumatic tires 
as are the 1 and lV6-ton models and lists 
at $950 for the chassis. The % to 1- 
tonner lists at $1,500; the 1 to 1% -tonner 
has been reduced from $1,850 to $1,750; 
the new worm-driven 1% to 2-tonner is 
priced at $2,100, the same as the 1%-ton 
chain-driven model. No other changes in 
price have been made. The 2% to 3-ton- 
ner listing at $2,750, the 3% to 4 at 
$3,350 and the 6-ton model at $4,350. 
All Kissel trucks have pressed steel 
frames and motors located under con- 
ventional hoods. All shaft-driven models 
have unit power plants, those with chain 
drive having the gearset incorporated 
with the jackshaft. Left steer and center 
control are employed on all models. The 
characteristic cellular radiator is used 
throughout the line. Only the chain- 
driven models are fitted with a differ- 
ential lock. Timken and Timken-David 
Brown axle equipment is a consistent 
feature of the line. 

McKinney with Champion Plug 
New York City, July 3 — E. C. Mc- 
Kinney, formerly with Splitdorf, has 
joined the sales force of the Champion 
Spark Plug Co., Toledo, and will repre- 
sent it in Texas, Louisiana, Arkansas and 
New Mexico. 

Mich. Buggy Refuses $50,000 Offer 
Kalamazoo, Mich., July 3 — An offer 
for $50,000 for the plant of the former 



Michigan Buggy Co.'s plant and prop- 
erty has been turned down by the Michi- 
gan Mfg. Realty Co. which wants $60,000. 
The offer was made by Attorney C. A. 
Burras, of Chicago, acting for those in- 
terested in a new automobile manufac- 
turing concern now being organized. It 
was stated that the men behind the new 
enterprise have plenty of capital and 
that the company will be finally organ- 
ized and incorporated in the state in 
which the plant will be located. The 
matter of a plant has now been taken 
up with the Cleveland Chamber of 
Commerce. 

Sheldon Men to Convene 

Wilkes-Barre, Pa., July 6— Begin- 
ning July 14 and continuing for several 
days, the salesmen of the Sheldon Axle 
& Spring Co. will be in convention at 
the plant in this city. Men from both 
the spring and axle departments will 
attend. In addition to important redis- 
ricting of certain territories, addresses 
on selling and merchandising and the 
effect of advertising on the marketing 
of an output will be made by men who 
are in close touch with the rapid ad- 
vance of the Sheldon company in the 
parts field. 

Motorette Debts Not All Paid 
Hartford, Conn., July 2 — L. A 
Howard as receiver for the C. W. Kelse; 
Mfg. Co. of Hartford, which made three 
wheeled vehicles called Motorettes want 
money with which to pay the bills of th 
concern and accordingly appeared befoi 
Judge Thomas in the United States covn 
with a motion for authority to assess tr 
stockholders for funds to pay the coi 
cern's obligations which amount to moi 
than $20,000 above the assets. A hearii 
will be given on the motion in tl 
autumn. 

Walpole Petition Denied 
Boston, Mass., July 3 — Judge Dod 
in the United States District Court y< 
terday denied the petition of Maurice 
Sollers, a stockholder in the Walp< 
Tire & Rubber Co. asking leave to int* 
vene in the case in order that he mi{ 
appeal from the court's decree orderi 
the sale of the company's assets and c< 
firming the sale. The petitioner sta 
that he desired to appeal in behalf 
himself and a group of stockholders. 

Dixie Light Car Makes Debut 

Vincennes, Ind., July 1— The ini 
product of the Dixie Fiscal Co., \ 
cennes, Ind., has put in an appearai 
It is a light car styled the Dixie and 
be made in three models, roadster, t< 
ing and speedster. The two former 
have standard tread though the spi 
ster will have 36-in. tread. A fea 
of the car is the use of coil springs. 
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Service Heads Want Standard Policy 

2-Day Detroit Convention of Service Managers Votes to Draft Standard Service 
Policy — Different Systems for Trucks and Passenger Cars — Salesmen 
Injure Service — Better Control of Spare Parts to Dealers 



Detroit, Mich., June 30 — Further 
impetus to the movement for a standard 
service policy was given by the Service 
Managers' Convention which was in 
session at the Hotel Statler here today 
and yesterday. Service men and other 
officials of motor car and truck plants 
from all parts of the country were in 
attendance. Alfred Reeves, general 
manager of the National Automobile 
Chamber of Commerce, who presided, 
said that a wonderful amount of good 
must undoubtedly come from the gath- 
ering, and that it was one of the best 
of its kind he has ever attended. 

To Get Service Policy 

A committee was voted to formulate 
into a standard policy the ideas of the 
convention as to what should constitute 
the service the dealer should render the 
purchaser of a car. It was also voted 
to recommend to the N. A. C. C. that it 
start an advertising campaign to aid 
in telling the owner what he should ex- 
pect in the way of free service, and also 
to get to the various local trade organi- 
zations along this line. 

It was the majority attitude that gen- 
eral repair shops should not be given 
discounts on parts, this being against 
the ethics for dealer protection. 

Different service policies for passen- 
ger cars and trucks were deemed neces- 
sary due to the diverging conditions en- 
tering into the work of the two classes 
of vehicles. The need for censoring 
dealers' parts orders was brought out, 
this applying especially to the small 
dealer, whose experience would not make 
him so good a judge of what parts he 
should carry as the manufacturer is. 

Much discussion of the C.O.D. method 
of payment for parts ordered was dis- 
cussed, and most agreed that though it 
has its drawbacks, it is the best policy 
to pursue, taken from all angles. 

Standard Policy Backbone 

That there is need for some form of 
standard policy on the matter of ser- 
vice which the car owner gets free from 
the dealer, there was little doubt. As 
Mr. Reeves put it, a standard policy 
would be a printed backbone in the hands 
of the dealer. It would cut out the cut- 
throat competition on service which is 
now doing much to ruin dealers' busi- 
ness. In fact, the matter of a service 
policy was the real cause of the con- 



Service Pointers 

A standard service policy would be 
a printed backbone in the hands of 
the dealer. Alfred Reeves, General 
Manager N. A. C. C. 

Four essentials in dealers' service 
are: Parts, repairs, supervised in- 
struction regarding the car, and co- 
operation with the owner. Charles 
Gould, Maxwell. 

The hint of buying a new car is 
often the bait which makes the dealer 
do more than he should for a car 
owner. E. W. Cotton, McFarlan. 

Installing a vehicle properly after 
the sale is a legitimate part of the 
service. J. V. Coy, Peerless. 

Road repairmen disrupt organiza- 
tions, cost money, and make it too 
easy for customers to get service to 
which they are not entitled. E. T. 
Klee, Stutz. 

Service does not mean giving some- 
thing for nothing. A. B. Hanson, 
Chalmers. 

Service is providing all the neces- 
sary means for keeping a car running. 
A. B. Cumner, Autocar. 

Dealers' service is often a cut-throat 
business done to sell cars. H. H. Car- 
penter, Saxon. 



vention, for it was desired to get some 
expression on the subject from the ser- 
vice men. 

Macauley Favors It 

Alvan Macauley, vice-president and 
general manager of the Packard com- 
pany, thinks that service and a standard 
policy are the vital things of the busi- 
ness now. Whether or not the manu- 
facturers get this service matter down 
to a reasonable basis and hold it there, 
will largely govern their staying in the 
business, he said. Dealers have to con- 
tend with all sorts of customers, such 
as women, men trading on their name, 
etc., and most of these are good bargain- 
ers who will get all they can for noth- 
ing. As this gratis treatment often eats 
up the dealer profit, all must get to- 
gether and have an understanding of 
what constitutes the service to which 
the customer is entitled. 

A. B. Cumner, service manager Auto- 
car company, believes the time is ripe 



for such educational campaigns as will 
acquaint the public as to what service 
should and would consist of. Mr. 
Reeves explained that the prime reason 
for a standard policy is that nearly 
every dealer handles several makes of 
cars, and if there is not some standardi- 
zation in the service he is to render all 
buyers, he is apt to hold the manufac- 
turer with the best policy up as an ex- 
ample to the others. 

E. W. Cotton, secretary McFarlin com- 
pany, used the words "coerced service" 
to describe the kind of service which 
the dealer often is obliged to give under 
the present conditions. The hint of buy- 
ing a new car often is the bait which 
makes a dealer do more than he should 
for a car owner. 

Four Essentials 

In establishing what he thinks con- 
stitutes service to the owner, Charles 
Gould, manager of service for the Max- 
well company, laid down four main 
points to which the dealer should pay 
special attention: 

1. Parts; 2. Repairs; 3. Supervised in- 
struction regarding the car; 4. Coopera- 
tion with the owner. 

In connection with the first of these, 
a sufficient supply of parts located so as 
to get them to the customer quickly is 
very important. Accidents, the lack of 
oil and grease in the machine, driving 
and temperamental differences between 
owner and dealer are not points which 
should come under the definition of free 
service. The owner ought to know ex- 
actly what gratis service he will get, and 
before any repairing is done, he ought 
to be told how much it will cost, if it is 
possible to tell him. The manufacturer 
should really be the umpire between 
the dealer and the owner in the matter 
of disputes, Mr. Gould believes. 

J. B. Coy, technical -and service de- 
partment, Peerless company, said that 
there should be little variation in the 
opinions of the delegates on this service 
matter. Installing a vehicle properly 
after sale was emphasized by him as a 
part of service, and further than that 
the manufacturer should stand on what- 
ever he feels morally obligated to de- 
liver. 

The Spoiled Customer 

W. H. Doddridge, service manager, the 
Winton company, pointed out that the 
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customer has been spoiled in most cases 
until he expects everything he can get 
now. Any standardization will have to be 
flexible, he thinks, so long as owners 
have different ideas. Much of the im- 
posing on dealers is due to the over- 
working of such words as booster and 
big man. These are used by persons 
trying to get something for nothing from 
the dealer. Salesmen are also responsi- 
ble for a lot of service evil, for when 
selling cars, they imply a great many 
things that the dealer is unable to do 
free. They use another overworked 
phrase, "Leave it to me." 

E. T. Klee, service manager, Stutz 
company, is against the practice of hav- 
ing road repair men, as they disrupt 
organizations, cost money and make it 
too easy for the customer to get a lot 
of service free which he is not entitled 
to. The dealer should not have a terri- 
tory so large that he cannot send a re- 
pair man at small expense from his own 
shop. 

Salesmen Bad Offenders 

Much of the service trouble begins in 
the sales department in the opinion of 
A. J. Banta, Chicago branch, Locomo- 
bile company, who says that more is 
given away by the service department 
in making good the extravagant prom- 
ises of the sales department than in 
any other way. Service means every- 
thing for nothing with the salesmen. 

That the salesman should keep service 
as far in the background as possible 
is the view of G. E. Drawe, assistant 
secretary and treasurer, Pathfinder 
company, who emphasized the fact that 
the car buyer is usually a better sales- 
man than the car salesman, else he 
would not have the money to buy a car. 
Thus, he sells the car salesman for 
whatever he wants in the way of free 
service. 

A. B. Hanson, Chalmers service man- 
ager, quoted the printed text of his 
company's idea of service. It is that 
service does not mean giving something 
for nothing. It means giving prompt 
attention at the least possible cost. 

Service Defined 

Mr. Cumner offered two good defini- 
tions. Service, he said, is the providing 
of all necessary means of keeping a 
car running, while free service is the 
taking care of mistakes and conducting 
an educational campaign. 

Educational Service 

H. W. Drew, service department Mar- 
mon company, pointed out that service 
is doing as much as possible for the 
owner at the least possible expense. He 
thinks a lesson might be drawn from 
the service rendered by certain of the 
parts makers, such as storage battery 
people, electrical equipment makers, 
etc. Service should be more educational 



and less individual, Mr. Drew aptly put 
it. If better information were put into 
instruction books, and if letters were 
sent to owners from time to time on 
the care of various parts of the car, 
much could be accomplished. 

Dealers' Service 

The question of whether or not the 
dealer's service policy should go farther 
than the manufacturer's warranty was 
generally answered in the affirmative, it 
being considered that this warranty re- 
fers specially to defective material and 
workmanship. Then, the dealer's policy 
refers to a special field and it varies. 

It is a ticklish question and one that 
is hard for the manufacturer to dictate, 
Mr. Drew said. The successful dealer 
has devised special methods which apply 
to his community, and he is naturally 
more familiar with his clientele than 
is the manufacturer, and he naturally 
should radiate on the manufacturer's 
guarantee. The small and weak dealers 
are the ones who need an educational 
campaign the most. 

H. H. Carpenter, service manager, 
Saxon company, thinks the service given 
by dealers is a cut-throat proposition 
which is done to sell cars, promising 
anything to make the deal. He agrees 
with an educational campaign to make 
a common ground for all to work upon. 

Wants Definite Service 

On the other hand, Percy Owen, 
Chalmers general sales manager, be- 
lieves in definitely stating what the 
dealer should do in the way of service. 
He outlined the policy which his con- 
cern is operating upon, explaining the 
distinction which is made between what 
is termed t chnical service and shop 
service or full repair work. The tech- 
nical service, which takes in thorough 
inspection and adjustment of the car, is 
what the dealer is instructed to render 
free for a stated period. The dealer 
also absorbs the labor cost on replace- 
ment parts which the manufacturer 
sends free, this within reasonable limits, 
of course. 

Truck salesmen are superior to pas- 
senger car salesmen in the opinion of 
L. L. Virgil, service manager, the 
Jeffery company, who says that he has no 
special trouble through salesmen promis- 
ing more than the factory can do. Before 
anything can be done on the matter of 
starting an educational campaign on 
service, the committee will have to decide 
on what policy is to be followed, and 
then this will have to be approved by 
the head officials of the various com- 
panies through the N. A. C. C, Mr. 
Reeves explained. 

Trucks and Cars 

Up to a certain point, service policies 
for passenger cars and trucks can be 
the same, but the work they have to do 



and the attitude of the owners are so 
different that it seems advisable to lay 
down separate policies for the service 
treatment of the two classes of cars. 
This was the gist of the paper which 
Mr. Macauley read on the subject. 

For either class the warranty work 
is the same. This means the repair 
work which the- manufacturer does 
gratis for moral reasons. Good-will ad- 
vertising, conditions of service and re- 
quirements dictate separate policies be- 
yond this point. Truck drivers do not 
have time during business hours to stop 
and make repairs, while passenger car 
drivers and chauffeurs have time. 
Trucks are relatively slow-moving ve- 
hicles, and it therefore takes a com- 
paratively longer time to bring them to 
a service station than it would a pas- 
senger car. Further, they are less un- 
der the owner's supervision than a pas- 
senger car, and they also operate on 
solid tires. All of these things make 
the service problem different. The par- 
ticular policy for service which is laid 
down is not important. It is the plac- 
ing of something definite in the sales- 
man's hands that is important, Mr. 
Macauley said. Let the owner know 
exactly what to expect. 

Representatives of White, Reo, and 
others who make both cars and trucks 
said that their policies for the two 
classes of vehicles differ, generally more 
leniency being exercised with the trucks. 

Censoring Parts Orders 

The problems of how the manufac- 
turers can assist in preventing dealers 
from overstocking and being obliged to 
return obsolete parts was well handled 
by C. W. Matheson, director of service 
for Dodge Brothers, who said that parts 
orders should be carefully looked into 
to prevent unnecessary investment and 
loss to manufacturers through having to 
redeem obsolete parts later. When a 
maker contemplates a change, dealers 
should be advised so as not to put in 
orders for parts soon to be superseded 
He advocates a card ledger system, cred- 
iting and debiting it as parts are addec 
or taken out. This is for the dealer 
By taking into account the average sell 
ing rate of cars in any territory, it ii 
easy to arrive at the average consump 
tion rate of parts, and this procedure 
should be carried out in connection witl 
orders. Mr. Matheson believes in gi-v 
ing a dealer a time limit of 1 year, af te 
which is becomes optional with the mar 
ufacturer to redeem obsolete parts. 

R. E. Winans, service manage' 
Paige company, suggested taking the e: 
perience of other dealers in suggest in 
to new dealers how many parts to can 
in proportion to the number of cars. 

Obsolete Parts 

Summing up the discussion on th 
topic, is was agreed that the main obje 
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is to supply the consumer, so that noth- 
ing should be done that would curtail 
the quick service on repair parts. There 
was some sentiment for penalizing the 
dealer for the lateness of return of 
superseded parts. That is, discounting 
them after a certain time. It was also 
recognized that geographical conditions 
might make one part more important in 
one locality than another. It was con- 
sidered a good thing to use a maximum 
and minimum scheme, whereby the 
dealer is required to order more of each 
part when the number on hand falls to 
a set minimum. In this case, he requi- 
sitions for sufficient to bring the stock 
of that part up to the pre-determined 
maximum. He has no choice in the mat- 
ter. It did not seem necessary for a 
dealer to carry parts for cars older than 
two years, such parts coming from the 
stock at the factory. 

Standardized Account 

It was brought out by A. H. Ransen, 
manager parts order department, Stude- 
baker, that inasmuch as the parts order 
department is a business within itself, 
there should be a standardized plan for 
handling the parts accounts with deal- 
ers. Among the features should be a 
deposit to guarantee parts accounts, and 
a cash discount for prompt settlement. 
It is primarily a matter of dealer educa- 
tion, also. 

Mr. Owen is strongly in favor of a 
deposit per car order on parts, and be- 
lieves that a standard form of account- 
ing would assist dealers. He thinks the 
C.O.D. system a fixture. The keynote 
was struck by W. D. Smith, Cole service 
manager, who said that it is particular- 
ly essential, since dealers handle differ- 
ent lines of cars. 

General Repair Shops 

J. A. Harris, Jr., advertising man- 
ager, the White company, took the stand 
in dealing with the subject, Should 
Manufacturers Encourage General Re- 
pair Shops by Selling Them Parts, that 
the matter of repairing and overhauling 
will soon become so great in certain lo- 
calities that the dealer will not be able 
to handle it all, and therefore outside 
shops will have to be established. Then 
care should be taken in shop selection 
to make sure that they can do the work 
properly and as quickly as the parent 
shop. 

C. J. Boilon, service manager, Kelly- 
Springfield truck company, thinks it in- 
advisable to have repair shops where 
there is a dealer, as this creates friction. 
J- F. Plummer, Locomobile company, 
also believes that dealers should be pro- 
tected, and therefore is not in favor of 
discounts to local repair shops in terri- 
tories covered by dealers. Where there 
are no dealers, then establishments on 
a parts selling basis are advisable for 
the convenience of owners. Several 



others were practically of this same 
opinion. 

Owner Protection on Replacement 

There was little discussion of the 
paper, How Can the Manufacturer Sat- 
isfy Himself That the Dealer Who Re- 
ceives a Credit Installs the Part in the 
Customer's Car Without Charge, which 
was read by Mr. Klee. He outlined a 
method of having the owner sign a tag 
which is attached to the part sent bacK 
to the factory for replacement. On 
credit being issued to the dealer, the 
owner who signed the tag is notified. 
Several modifications of this method 
were explained, but they were all along 
the same line of advising the car owner. 

Service Coupons 

The matter of issuing service coupon 
books to customers was brought up, and 
there was some discussion. Several in- 
dividual dealers' schemes independent of 
factories were explained, in addition to 
a description of the Federal, Chalmers 
and other factory coupon book plans. It 
is evident that the scheme admits of 
many ramifications. 

M uncie Plants Running to Capacity 

Muncie, Ind., July 1 — The automobile 
concerns here are crowded to capacity 
and some of the companies are turning 
down orders because of rush business. 

The Warner Gear Co. has 1000 men at 
work in its plant proper and has smaller 
forces at work in two other factory build- 
ings. The Muncie Gear Co., has all the 
business it can handle and is employing 
a large force. All other gear and parts 
concerns as well as the Inter-State au- 
tomobile factory are running practically 
at capacity. All are hunting for addi- 
tional workmen. 

Federal Tire Repairs Free 

Milwaukee, Wis., July 3 — The Fed- 
eral Rubber Mfg. Co. of Milwaukee, with 
works at Cudahy, Milwaukee county, has 
established a factory branch and service 
station in the city of Milwaukee, occupy- 
ing a store and warehouse at 509 Broad- 
way. The announcement signed by H. 
A. Githens, vice-president, is somewhat 
unusual with regard to the extent of the 
service the station will give. It says: 
'The object of this service station is to 
p wide free service to users of Federal 
ti 'es. By free service we mean free ; 
that is, removing and applying Federal 
tires ,- without charge; repairing punc- 
ture; in Federal tires and tubes without 
char "e, and repairing cuts on Federal 
tiret without charge. This station will 
be o en from 7 a. m. to 11 p. m. daily 
and ' Sunday, and free air will be fur- 
nished during these hours." The new 
Fede!-al service does not change the list 
of jobbers and retailers of Federal goods 
in Milwaukee, 
i 

\ , 



Briggs Assets Are 
$751,999.33 

Scheduled List Places Liabil- 
ities at $556,424.83— Cred- 
itors to Meet July 15 

Detroit, Mich., July 1 — The Briggs- 
Detroiter Co. which was declared bank- 
rupt June 28, to-day filed its schedule of 
liabilities and assets. The former totaled 
$556,424.83 and the latter $751,999.33. 

The liabilities include $4,452.33 due to 
shop and office workers; $158,048.56 due 
to three creditors holding securities and 
consisting of the Dime Savings Bank, 
Detroit, $109,857.80, the People's Na- 
tional Bank, Jackson, Mich., $31,140.76 
and the Gray estate, Detroit, $17,050. 

Listed Liabilities 

The unsecured claims total $391,925.37. 
Among the several hundred creditors 
coming under this section, the following 
are the biggest: Capitol Body Co., In- 
dianapolis, Ind. $29,429.34; Griswold 
Motor & Body Co., Detroit, $20,714.52; 
Brown-Lipe-Chapin Co., Syracuse, N. Y., 
$14,838.52 ; Bearing Co. of America, New 
York, $4,367.74; A. B. C. Castings Co. 
Cleveland, Ohio, $4,929.92; B. F. Good- 
rich Rubber Co., Detroit, $15,996.74; 
Kelsey Wheel Co., Detroit, $23,316.23; 
Long Mfg. Co., Detroit, $6,853.44; New 
Departure Mfg. Co., Bristol, Conn., $11,- 
487.64; Muncie Foundry & Machine Co., 
Muncie, Ind., $4,468.05; Penn Spring 
Works, Baldwinsville, Pa., $6,417.25; 
Ackerman & McNamara, Detroit, car 
painting and trimming, $30,010.42 ; Remy 
Electric Co., Anderson, Ind., $12,843.37; 
Massnick-Phipps Mfg. Co., Detroit, $28,- 
585.31; Sheldon Axle Co., Wilkes-Barre, 
Pa., $9,252.67; J. C. Wilson Co., Detroit, 
$11,929.17; Willard Storage Battery Co., 
Cleveland, Ohio, $6,268.27; Royal Equip- 
ment Co., Detroit, $7,525.37; Victor Lamp 
Co., Cincinnati, Ohio, $4,418.27. 

There also appears an item of $109,- 
857.80 under the heading of Liabilities 
on notes or bills discounted which ought 
to be paid by the drawers, makers, ac- 
ceptors or endorsers. 

Assets Scheduled 

Among the items mentioned in the 
assets schedule are the following: Real 
estate, $89,111.36; cash, $111.86; bills, 
notes, securities, etc., $114,991.10; stock 
in trade, $227,696.36; machinery, tools, 
etc., $86,062/0; debts due to petitioner, 
$84,826.60; patents, copyrights, etc., 
$150,000. 

The first meeting of the creditors has 
been called for July 15. 

The Detroit Trust Co., receiver, will 
not have its report on the assets and lia- 
bilities of the Briggs-Detroiter Co. ready 
for several days. 
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$1,328,000 More in 
Rubber 

Nine Rubber Concerns Increase 
Capitals This Much— Good- 
rich Is Leader 

Akron, Ohio, July 3. — The nine big 
rubber factories of Summit county, 
Ohio, will swell the personal property 
valuation to the extent of $27,338,000 
this year. Returns from the various 
rubber companies just received by the 
district tax assessors, show increases in 
personal property holdings of $1,528,000 
over last year, and one decrease of 
$200,000, or a net increase of $1,328,000. 

Real estate valuations for the rubber 
concerns will be the same as the 1914 
original valuation, on which the rubber 
men agreed early last year, but which 
failed to go on the tax duplicate owing 
to the reversion to the 1913 duplicate. 
The realty for the Goodrich alone totals 
$5,000,000. 

Effect of Rubber Embargo 

All the rubber factories increased 
their personal business during the year 
except Goodyear, which showed a falling 
off of $200,000 in stock and raw ma- 
terial. The appraisal is based on month- 
ly averages for the past year, and the 
decrease at the Goodyear is blamed on 
the rubber embargo placed by England, 
seriously interfering with the factory's 
accumulation of raw rubber. 

The greatest increases over last year 
are shown by the reports of Goodrich, 
with $1,000,000 more than 1914; Kelly- 
Springfield, with a growth of $166,000, 
and Firestone, with $100,000. 

Remarkable growth in the business 
of the two rubber concerns at Cuyahoga 
Falls is shown, the Marathon increasing 
its stock by $69,000 and the Falls Rub- 
ber having an increase of $66,000. 

The personal returns of the various 
rubber companies and their increases 
over 1914 are given herewith : 



Goodrich— $16,000,000, increase $1,- 
000,000; total return with realty, $21,- 
000,000, with $18,000,000 in Akron and 
$3,000,000 in Kenmore. 

Goodyear — $4,944,000 ; decrease of 
$200,000. 

Firestone — $4,130,000; increase, 
$100,000. 

Kelly-Springfield— $848,000; increase 
$166,000. 

Miller— $685,000; increase $40,000. 
Swinehart— $310,000; increase $71,- 
000. 

Portage, Barberton — $177,000; in- 
crease $16,000. 

Marathon — $184,000; increase $69,000. 

Falls Rubber — $134,000; increase 
$66,000. 

Market Prices Steady 

New York City, July 5 — Market 
prices this week were steadier, there be- 
ing few changes. Tin featured the 
metal markets with a $2.72 drop on a 
100-pound basis. This was due to the 
heavy importations and the increase in 
tin afloat to this country. 

Aside from this change there was no 
other of any importance. There was 
little activity in the other metal prices. 
The demand for copper during the past 
week was of small proportions. The de- 
mand for aluminum is limited, with 
prices being quoted at 30 cents a pound. 
Fine Up-River Para rubber remained 
strong at 63 cents. The oils and lubri- 
cants markets were unchanged and 
steady. 

Tracks Gain 4346 in New York 
State Over 1914 

New York City, July 7 — Between Feb. 
1 and June 15, 18,981 commercial motor 
vehicles were registered in New York 
State, 4346 more than for the same 
period in the year 1914. Of the total of 
18,981 motor trucks registered this year, 
11,784, or 61 per cent, were registered at 
the branch automobile registration bu- 
reau in this city. This latter figure 
is 2246 machines in advance of the regis- 



tration of motor trucks during the corre- 
sponding period in 1914, so far as this 
city and its neighborhood are concerned. 

The statistics are contained in a re- 
port recently issued by the automobile 
bureau of the Secretary of State's office. 
Similar statistics for the same period in 
the year 1914 were 14,635 motor trucks 
registered for the entire State and 9538 
for this city and vicinity, showing sub- 
stantial progress is being made in the use 
of motor-driven commercial vehicles. 

Chandler Dividend of 77* Per Cent 
on Common 

Cleveland, Ohio, July 1 — The direc- 
tors of the Chandler Motor Co. have de- 
clared a cash dividend of 77% per cent 
on the $225,000 common stock, in ad- 
dition to the regular quarterly divi- 
dend of 1% per cent on the $200,000 
preferred. 

The 77% per cent on the common 
makes a total of 100 per cent on that 
issue since dividends were commenced 
just one year ago. 

Prest-O-Lite Baying Up Bonds 

New York City, July 2 — The Prest- 
O-Lite Co. is calling for payment at 110 
August 1 on the remainder of its ten- 
year 7 per cent debenture bonds out- 
standing. 

There were originally issued of the de- 
bentures $2,000,000. Up to the close of 
last January the company had redeemed 
and canceled or held in the treasury for 
sinking fund purposes, $1,382,500 of the 
bonds, so that there were outstanding at 
that time $617,500. The indenture se- 
curing the bonds is dated June 23, 1913, 
and the company within two years is 
ready to retire the entire $2,000,000 
issue which is not due until 1923. 

The annual report for the year ended 
Jan. 31, 1915, showed net earnings of 
$1,338,696 after interest charges, and 
during the year it bought $1,039,000 
of bonds for the sinking fund. In the 
last fiscal year the company's gross sales 
were $4,699,377, or $209,516 more than 
the preceding year, and its net earnings 
were equivalent to about $17 a share on 
the stock. For the 3 previous years 
net earnings averaged $1,000,000 yearly. 

Locomobile Gets War Order 

New York City, July 1— The Loco- 
mobile Co. of America, Bridgeport, 
Conn., which is building a large addition 
to its plant, recently took an order for 
500 trucks and several hundred officers' 
pleasure cars, for Russia and Great 
Britain. The company also has a large 
order for France. 

At the plant there are three British, 
three French and the same number of 
Russian officers inspecting every car 
that is turned out for their countries. 

The company is working on an order 



Daily Market Reports for the Past Week 

Week'* 

Material. Tuee. Wed. Thure._ Frl. „Sat. Mpn. Changes 

Aluminum 

Antimony 

Beams and Channels, 
Bessemer steel, ton . . 
Copper, elec, lb 

clttonU^%L\bi:::::::::::::::::::::::::::: 6.rq 6.20 6.17 6.10 6.12 +o.oi 

Cyanide potash, lb 

Fish oil, menhaden, brown .... 

Gasoline, auto, bbl 

Lard oil, prime 

Lead, 100 lbs 

Linseed oil 

Open-Hearth steel, ton 

Petroleum, bbl., Kans., crude. 

Petroleum, bbl., Pa., crude 

Rapeseed oil, refined 

~ ' " Pars .o.' .uj uj -uj 

—0.10 

siiK 'raw, Japan.'.'.'.'.'.'.'.'.'.'.".". .' ■■■■■ 3.20 ..... ..... — f.1754 

Sulphuric acidT 60 Baume .90 .90 .90 .90 .90 

Tin; 100 lb- - . - 41.50 40.50 40.50 41.00 38.78 — 2.72 

Tire scrap 



Tuea. 


Wed. 


Thura. Frl. Sat. 


Mon. 


.30 


.30 


.30 


.30 


.30 


.36 


.36 


.36 


.36 


.36 


1.31 


1.31 


1.31 


1.31 


1.31 


19.00 


19.00 


19.00 


19.00 


19.00 


.20 


.20 


.20 


.20 


.20 


.21 


.21 


.21 


.21 


.21 


, 6.10 


6.20 


6.17 


6.10 


6.12 


.24 


.24 


.24 


.24 


.24 


.40 


.40 


.40 


.40 


.40 


.12 


.12 


.12 


.12 


.12 


.90 


.90 


90 


.90 


.90 


5.75 


5.75 


5.75 


5.75 


5.75 


.62 


.62 


.62 


.62 


.62 


19 50 


19.50 


19.50 


19.50 


19.50 


.40 


.40 


.40 


.40 


.40 


1.35 


1.35 


1.35 


1.35 


1.35 


.85 


.85 


85 


.85 


.85 


.63 


.63 


63 


.63 


.63 


3.75 




3.75 










3.20 






.90 


.90 


.90 


.90 


.90 




40.50 


40.50 


41.00 


38.78 




.04} 


i .04« 


.04 X 


.04^ 
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fe forty tracks which will be fitted up 
M soup-kitchens for Russia. These are 
amply chassis with the drivers' seats, 
udwill be fitted in Russia. The com- 
ply is taking on additional help all the 

Acarde luxe for Grand Duke Nicholas 
i the Russian army was recently fin- 
'ied by the company. 

Republic Tire Receives $500,000 
Foreign Order 

YoracsrowN, Ohio, July 1 — The Re- 
|tfe Rubber Co., this city, has been ad- 
ded by cable of an order for $500,000 
wtk of solid rubber tires from abroad. 
Tte Dime of the purchaser is withheld, 
IB it is sopposed to be the British Gov- 
oamt This company is now complet- 
sri contract for $250,000 worth of sim- 
ile tires, and will ship the last of this 
It Skis week. The order calls for the 
Mtery of 10,000 tires per month. They 
Risk on special steel rims and are in- 
Bid for use on trucks at the front. 

Outlook for Electrics in Norway 
j Norway, June 14— That 
of electric automobiles in Nor- 
a bright outlook is claimed in 
■Bkr reports recently made out in 
, frfrrnin Although the country is 
apsed of many hills, it is claimed 
atiiat type of car could be used to 
**age there. 

iktrie power plants are not far 
pit in Norway, thus rendering it pos- 
k* for a ear to travel practically all 
e Ae country and be recharged when- 
rseedfuL 



Security Changes 
Small 

Tire Issues Lower — Changes 
Range from One to 
Five Points 

New York City, July 5 — The securi- 
ties markets were in a sensitive condi- 
tion throughout last week as a result of 
the passing of the U. S. Rubber divi- 
dend on Thursday. The markets were 
weak and dull. Gains were few and 
small, ranging up to 4 points. Losses 
were also small, ranging up to 5% 
points. 

Tire issues last week were somewhat 
lower, Goodrich, Goodyear and Miller 
Rubber issues being the only ones to 
show increases. Firestone after reach- 
ing a record quotation of 503 a week ago, 
dropped to 500 last week. Studebaker 
preferred managed to show a 1V4 point 
gain. General Motors common was the 
only other automobile stock to show a 
gain, that being 4 points. 

The Detroit issues were normal, the 
gains ranging from a fraction to 2% 
points. In the inactive stock, the Cana- 
dian Ford stock gained 275 points. 

War Orders Increase International Motor 
Earnings 

New York City, July 1 — The net 
earnings of the International Motor Co. 
in the month of May are understood to 
have amounted to over $90,000 after de- 
ducting all interest charges. Earnings 
for the 5 months ending May were over 
$160,000, and on the present basis of 



business, earnings for the full year may 
aggregate $700,000. 

This is equivalent to 19 per cent on the 
$3,600,000 7 per cent cumulative pre- 
ferred stock, on which no dividends have 
been paid since September, 1912. The 
company has outstanding $5,628,125 
common stock. 

The war has been the cause of part of 
the improvement in business of the com- 
pany, as its factories are working to ca- 
pacity to turn out Saurer trucks for ship- 
ment to England, France, and indirectly 
to Belgium. 

Syndicate Sells Its Stewart-Warner 
Stock 

New York City, July 3 — The syndi- 
cate headed by White, Weld & Co. and 
Hornblower & Weeks, which purchased 
40,000 shares of Stewart- Warner Speed- 
ometer common stock from J. K. Stewart, 
president of the company, has sold all 
the stock, the offering price being 67. 

U. S. L. Property Brings $1,000,000 

Buffalo, N. Y., July 1— At the re- 
ceivers' sale of the U. S. Light & Heat- 
ing Co. held at Niagara Falls, the stock- 
holders' protective committee bought the 
property for $1,000,000. 

Federal Truck Pays $50,000 Dividend 
Detroit, Mich., July 2— The Federal 
Motor Truck Co. has declared a 10 per 
cent dividend, aggregating $50,000. 

Goodyear Record 15,447 Tires 
Akron, Ohio, July 3 — The Goodyear 
Tire & Rubber Co. has broken its daily 
production record of 11,032 tires, having 
recently produced 15,447. 



Automobile Securities on New York and Detroit Exchanges 



Bid Asked 
-1914 , 



Bid Asked Wk's 



-191E 



Sh'ge 



Rubber Co. com 

Rubber Co. pfd 

_ Castings pfd 

H Cat pfd 

libers Mo tor Co. com 

Qataen Motor Co. pfd 

Cease Storage Battery Co 

fill i Tire 1 Rubber Co. com . . 
nwrac Tire * Rubber Co. pfd . . 

feral Co. com 

teenl Motors Co. pfd 

F.Goodrich Co. com 

f. Goodrich Co. pfd 

: Tire & Rubber Co. com . 
Tire k Rubber Co. pfd . 

I Davis, Inc., pfd 

1 Motor Co. com 

Motor Co. pfd 

Tire Co. com.... 
Tire Co. 1st pfd. 
I Tire Co. 2d pfd . • 

Motor Co. com 

Motor Co. 1st pfd 

Motor Co. 2d pfd 

Co. com 

Co. jrfd 

K» Departure Mfg. Co. com 

Se. Drpanorc Mfg. Co. pfd 

hdard Motor Car Co. com 

?«nri Motor Car Co. pfd 

hdos Motor Car Co. com 

'wits Motor Car Co. pfd 

~m- Habber Co. com 

jta^E-jbber Co. pfd • ■ 



.„ Tra-k Co. 

factor Car Co - - • • 

Meirf Electric Co. pf d . . . 
•-..-•,\Vr.» ' Corp. 

SMon-Wamer Speed. Corp. 
Va*£sker Corporation com- 
Corporation pfd. 



pfd. 



200 




300 






98 




101 


110 




98 


100 


98 


100 




81 


86 


70 


79 




101 


104 


91 


9244 


— i 


94 


97 


95 


98 




51 


52 


53 


5354 


+i 


299 


304 


500 


506 


—3 


10854 


110 


109 


111 


—2 


93 


94 


156 


157 


+4 


92 


93 


101 


102 


+ i 54 


23 


24 


53 


54 54 


8754 


88 


103 


105 


+2 


166 


172 


269 




+4 


96 


98 


106 


107 


+1 


98 


102 










3 


13 


i-i 


— i 


3 


9 


32 


36 


—5 


56 


58 


159 


162 




76 


80 


8SJ-S 


8654 


— 'A 


94 


100 


160 


165 




14 


15 


35 


3 5 ; ; 


—4 


41 


42 54 


82 


S3 


—2 


17 


18 


31 54 


33 


-2'A 






190 


192 


+3 






103 


105 


— 1 


125 


127 








105 


108 








103 




109 






97 


100 


96"-; 


101 


— 3 54 




17 


67 


70 






50 


94 


96 






30 


35 


38 


—4 




90 


92 


95 




ii'A 


12 51 


15 


16 




1744 


18*4 


29 !4 


30 




40 


50 








51 


52 


6754 


68! x 


— a 


98 


99 


104 


107 


—i 


29 


30 


76 


78 


—2 


80 


84J5 


100 


10054 


+ 154 



Swinehart Tire & Rubber Co 85 87 

Texas Company 142 143 

U. S. Rubber Co. com 59 59 54 

U. S. Rubber Co. 1st pfd 10244 103 

Vacuum Oil Co 218 221 

White Company pfd 107 110 

Willys-Overland Co. com 88 92 

Willys-Overland Co. pfd 93 95 

'Par value $10; all others $100 par value. 



Bid Asked Bid Aaked Wk's 

-1914 , , 1915 , Ch'Qe 

77 78 .7 
127 128 +3 

4554 47 —i^ 

105 106 —1 

195 198 —2 
103 108 

126 128 —2 

102 10354 — 54 



OFFICIAL QUOTATIONS OF THE DETROIT STOCK 

ACTIVE STOCKS 

Chalmers Motor Co. com 101 

Chalmers Motor Co. pfd 

Continental Motor Co. com 

Continental Motor Co. pfd 

General Motors Co. com 90 

General Motors Co. pfd 91 

Maxwell Motor Co. com 1344 

Maxwell Motor Co. 1st pfd 4054 

Maxwell Motor Co. 2d pfd 16'A 

Packard Motor Car Co. com 103 

Packard Motor Car Co. pfd i 97 

•Reo Motor Car Co 18 

•Reo Motor Truck Co 114^ 

Studebaker Corporation com 

Studebaker Corporation pfd 

INACTIVE STOCKS 

•Atlas Drop Forge Co 19 

Ford Motor Co. of Canada 

Kt-lsey Wheel Co 185 

•W. K. Pruden Co 

Regal Motor Car Co. pfd 20 

BONDS 

General Motors, notes, 6s, 1915 10! 102 

Packard Motor Co. 5s, 1916 95 9S'A 9854 



EXCHANGE 



103 

96 
180 

75 

92 

94 

1454 

4254 

18 
112 
100 

1844 

125? 



55S 

2054 



96 
185 

82 
153 
10154 

38 

8354 

34 

9654 
30 
1544 
76 
98 'A 



1275 
205 
1954 



95 
99 

86 
156 
103J4 

41 

86 

37 

11254 
100 
31 

1654 
78 

100 54 



+ 2!4 
+ 5 

+254 

— i 
—l 
—l 

— i 

+ 54 
+ 44 
—2 



26 



21 

25 



+275 
+ 5 



•Par value $10; all others $100 par value. 
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Georgia $5 Tax 
Enjoined 

State and Cities Will Regulate 
Cars— Case Will Be 
Appealed 

Savannah, Ga., July — Granting an 
injunction restraining the State from 
collecting $5 registration fee from own- 
ers of automobiles and motorcycles in 
Chatham County, Judge Charlton in the 
Supreme Court held that the city and 
State had a right to regulate them, but 
that the provision that the proceeds be 
distributed among counties for roads in 
accordance with the number of miles of 
rural route is invalid. 

It is considered certain that the case 
will be appealed by the State and city. 
If the findings of the lower court are sus- 
tained they will next be heard by a jury, 
when it will be determined whether per- 
manent injunctions shall be issued. 

Judge Charlton held that in effect the 
law virtually double taxes owners of 
automobiles. 

Licensing of Chauffeurs in Ohio Uncon- 
stitutional 

Columbus, Ohio, July 3 — Judge Dil- 
lon in Common Pleas Court, has declared 
the Ohio law providing for the licensing 
of chauffeurs by the Secretary of State 
unconstitutional in the case of Joseph 
Dayton, charged with operating a car 
without a license. The case came up 
originally in the police court, where the 
law was held unconstitutional by Judge 
Osborn. 

The court held that since the law does 
not fix a standard of qualification for 
chauffeurs it is not valid as it depends 
on the arbitrary wish or caprice of the 

Secretary of State. The case will likely 
be appealed to the Ohio Supreme Court 

for final adjudication. 

Wisconsin Law Protects Dealers 
Milwaukee, Wis., July 2 — Wisconsin 
automobile dealers who sell cars on 
credit — and most of them do— have ob- 
tained the protection so long desired by 
the passage of a law by the Wisconsin 
Legislature, and now in effect, which 
makes the use of false statements to ob- 
tain property on credit a penal offense. 



111. Wheel Tax a Law 

Springfield, III., July 3 — Illinois 
cities now have the privilege of affixing 
a wheel tax to all automobiles and other 
vehicles if they see fit. The supreme 
court set aside the previous law, declar- 
ing it unconstitutional on a case appealed 



from Lincoln. Owing to the importance 
of this tax to Chicago and the larger 
cities, the legislature changed the law to 
meet the objections of the courts. The 
revised bill became a law when Governor 
Dunne signed it this week. The tax in 
Chicago on automobiles is $10 to $20, in 
accordance with the horsepower. 

Wisconsin Licenses 77,160 Cars in 1914 
Madison, Wis., July 2 — During the 
fiscal year of the State of Wisconsin end- 
ing June 30, 1915, a total of 77,160 li- 
censes were issued for automobiles owned 
by private owners, compared with 49,625 
issued during the preceding fiscal year. 
It is interesting to note, however, that 
the total 1915 registration on June 28 
was 69,116, compared with 53,161 issued 
during the whole of 1914. On this basis 
the 1915 registration will exceed 75,000, 
the figure set at the beginning of the 
year, and probably run well above that. 
In 1914 more than 8000 cars were reg- 
istered between July 1 and Dec. 31, 
and figuring along these lines, the 1915 
total will be approximately 78,000. 

137,383 Cars in California 
San Francisco, Cal., July 3 — There 
are 137,383 automobiles in California. 
Los Angeles leads the fifty-eight counties 
with 46,447. San Francisco is second 
with 14,714 and Alameda, third, with 
9417. 

Nearly 30,000 Automobiles in Conn. 

Hartford, Conn., July 2 — There are 
nearly 30,000 registered automobiles in 
the State of Connecticut according to the 
new motor vehicle register which has just 
been issued by a private concern in Hart- 
ford. The new publication covers regis- 
trations up to June 19. Within the past 
3 months 3000 cars have been regis- 
tered as jitneys. This type of convey- 
ance is said by railroad officials to be the 
cause of curtailment of train service 
throughout the State. The business of 
the Secretary of State's office in car 
registrations will be at least one-half 
million dollars this season. 



Kentucky Fees $98,586 
Louisville, Ky., July 3 — Kentucky au- 
tomobile licenses collected since Jan. 1 
amount to $98,586.29. January, $9,- 
883.39; February, $12,826.60; March, 
$16,107.37; April, $14,556.27; May, $9,- 
305.65, and June, $36,406.99. The law 
making all licenses to expire Jan. 1 went 
into effect last June, and so this year all 
licenses as they are renewed are pro- 
rated for the time until Jan. 1, 1916. 
Consequently the amounts of renewals 
are not as large by several thousands of 
dollars as they would be had they been 
for the full period of twelve months. 



77,339 Cars in 
Canada 

Commercial Cars Number 68,- 
320— Pleasure Cars 1,155 
and Dealers 1,120 

Toronto, Ont., July 3 — The follow- 
ing figures herewith indicate the number 
of automobiles in Canada to date which 
runs over 70,000. 





Com- 






Mo- 




mer- 


Pleas- 




tor 




cial 


ure 


Deal- 


Cy- 


Province 


Cars 


Cars 
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31,724 


Inc. 


260 


3,683 




6,824 


884 


137 


205 


1,194 


7 


20 


96 


New Brunswick. . . 


1,940 


25 


20 


70 


Prince Edward I.. 


44 




2 


S 




6,600 


275 


360 


940 


Saskatchewan 


8,963 


Inc. 


124 


461 




4,630 


98 


86 


887 


British Columbia.. 


6,370 


863 


109 


944 




31 


3 


2 


7 


Total 


68,320 


1,155 


1,120 


6,746 



Missouri Registrations Increase 20 Per 
Cent Over 1914 

Jefferson City, Mo., July 1 — An in- 
crease of about 20 per cent in the num- 
ber of automobiles registered in the State 
of Missouri during the first five months 
of the current year over the same 
months last year is indicated in a state- 
ment issued by the Secretary of State 
here to-day. 

The report shows that 66,061 auto- 
mobiles were registered between Febru- 
ary 6, the beginning of the registration 
year, and June 30. This is an increase 
of 11,563 over the figures for a similar 
period in 1914. In view of these figures, 
State officials predict that a total of more 
than 75,000 cars will be registered dur- 
ing the present year. 

St Louis and Kansas City respec- 
tively lead in the number of high-priced 
cars registered. 

Indiana Has 81,608 Cars 
Indianapolis, Ind., July 3 — There are 
81,608 automobiles registered in Indiana, 
a gain of 26,608, compared with the num- 
ber of registrations issued the first six 
months of last year, and 15,108 higher 
than the entire year of 1914. The re- 
ceipts of the State department for the 
six months was $535,049. There are 650 
retail automobile dealers in the State. 

$600,000 Invested in Oregon Cars 

Portland, Ore., July 3 — During the 
month ending June 15 the Oregon regis- 
trations show that, at an average of $750 
per car the people of that State have in- 
vested $600,000 in machines. Nearly 
$20,000 a day, which is much larger than 
the amount expended during former 
years. There were 1,377 new registra- 
tions for the month. The Ford out- 
stripped all other makes with 464. 
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Indianapolis Speed 
Amazes French 

Thought Record Would Stand 
for Another Year— So 
Kept Out of Race 

Paris, June 18 — Owing to the war, re- 
sult of Indianapolis 500-mile race 
reached Paris after a delay of one week. 
Rene Thomas, last year's winner, is de- 
lighted at the speed attained, his only 
regret being that he was unable to be 
present. 

"I am glad to hear Ralph De Palma 
has broken my record, and I want to 
congratulate him on what must have 
been a wonderful race. Manufacturers 
over here seemed to think the record 
would stand for another year, and on 
that account were not disposed to send 
cars. This is a lesson to them that in 
the racing game, progress must be con- 
stant. France had the cars and she had 
a few good drivers free from military 
service ; she ought to have sent those men 
•cross, instead of being satisfied to live 
in the false hope that the old record 
would remain untouched." 

As a race driver Rene Thomas was in- 
terested in the weather conditions and 
the make of tires used by the winner. 
Translated into American, Thomas's ex- 
pression was, "De Palma certainly had 
no bum tires on his car to average nearly 
90 miles an hour for such a distance." 

Louis Delage, while expressing ad- 
miration at the result, appeared to be 
surprised and disappointed that the rec- 
ord of 1914 had been cut by such a big 
margin. The Delage chief engineer, M. 
Miehelat, stated that if the new Delage 
cars had gone out they would have been 
sent with the intention of taking a big 
dice out of Thomas's old record, but he 
did not know enough of the track condi- 
tions at Indianapolis to predict the high- 
est speed they could hope to make. 

Chevrolet Cars on Indiana Tracks 

Indianapolis, Ind., July 3 — The Wil- 
liam Small Co., distributor for the Chev- 
rolet car in the State of Indiana, has re- 
ceived two specially constructed race cars 
from the Chevrolet factory that will be 
used in State fair dirt track races 
throughout the State this summer. Wil- 
liam Brown of Fort Wayne, Ind., will 
pilot one of the cars and the other will be 
driven by William Doughty of Bluffton, 
Ind. 

Spokane Speedway Assn. Formed 
Spokane, Wash., July 2 — The Spokane 
Speedway Assn. has been organized and 
incorporated by a group of Spokane 
sportsmen. The officers of the associa- 



tion are A. E. Terrelle, E. F. Guerske, 
W. E. Camp, H. A. Holland and E. W. 
Stutes. 

It is planned to build a two-mile speed- 
way close enough to the center of Spo- 
kane so that it may be reached by street 
railways. The association has been in- 
corporated for $100,000, with which 
amount it is intended to purchase the 
ground and construct the track. Nego- 
tiations are now pending for the prop- 
erty. 

Indianapolis Show Sept. 6 

Indianapolis, Ind., July 5 — The In- 
dianapolis Automobile Trade Assn. will 
be the first organization to stage an ex- 
position of 1916 automobiles. At a meet- 
ing held at the Hoosier Motor Club it 
was practically decided to hold another 
show at the Indiana State Fair the week 
of September 6. 

The show will be held in a large tent 
covering approximately 30,000 square 
feet, for which a charge of 10 cents per 
square foot will be made members of the 
trade association and 20 cents will be 
charged those not members. 

Wichita Show Oct. 4-14 
Wichita, Kan., July 2 — The local au- 
tomobile dealers will hold an automobile 
show in connection with the International 
wheat show, Oct. 4 to 14. Practically 
every inch of the 8800 sq. ft of floor 
space was sold at a dinner given to the 
automobile men by the exposition com- 
mittee. The exhibit will be held in a 
special building. 

More Time Given Exposition Motorists 
San Diego, Cal., July 1 — The Pan- 
ama-California Exposition officials are 
becoming more lenient to motorists. Au- 
tomobiles are now allowed inside the fair 
grounds after 6 p. m. 

Boston Races July 10 

Boston, Mass., July 6 — The automo- 
bile races scheduled to be held at the 
Readville track here to-day under the 
auspices of the Matty Matthews Racing 
Assn. had to be postponed because of 
heavy rains during the forenoon. They 
will be run off next Saturday afternoon. 

Automobiles for St. Louis Mail Service 
St. Louis, Mo., July 1 — Automobiles 
replaced collection wagons in the com- 
plete reorganization of the mail service 
here to-day. On instructions from 
Washington the local postmaster put 
into the discard all but four of the 
wagon outfits and substituted therefor 
twenty-four light and fast automobiles. 
The few horse-drawn vehicles will be. 
put in outlying districts when roads are 
bad. 



Yellowstone Plans 
Completed 

Regulations Governing Use of 
Cars in Park Not 
Yet Public 

Washington, D. C, July 2 — The plans 
for opening the Yellowstone National 
Park to automobiles Aug. 1 is now com- 
plete, but the regulations governing the 
use of machines in the park will not be 
made public for some time until they 
have been criticised by some of the of- 
ficials in charge of the park. An elabo- 
rate set of rules governing the operation 
of cars has been compiled and while 
these regulations are strenuous they are 
considered necessary at the start. It 
may be several seasons before the moun- 
tain horses used in the park will be ac- 
customed to motor traffic, and so modi- 
fications will be necessary from year to 
year in these regulations. The object of 
the stringent regulations is to guard 
against accidents due to the use of motor 
vehicles which would mar the opening 
of the park to automobiles. 



Twin City Eliminations August 
28-31 

Minneapolis, Minn., July 3 — Entry 
blanks are being issued by the Twin 
City Motor Speedway Co. for its 500-mile 
race in Sept. 4. The race will be under 
A. A. A. sanction the eliminations Aug. 
28-31, with 80 m.p.h. speed for one lap 
of the two-mile track as the minimum. 
First prize is $20,000 and the remainder 
of the $50,000 is divided into eleven 
prizes from $10,000 down to $650. The 
three-mile fence around the grounds is 
erected, footings are placed for the seven 
grand stands and the bleachers. The 
grading will be completed July 15. Con- 
crete laying began July 6 and will be 
completed in thirty days. Six inches of 
cement will be placed over 18 in. of con- 
crete. Three hundred and fifty men are 
employed in the work, which is progres- 
sing rapidly. 

Damaged Road— Fined $25 
Baltimore, Md., July 3 — The first 
case in Maryland of a man being charged 
with operating a motor vehicle without 
due regard for wear upon the highway 
was tried in Baltimore yesterday. Cla- 
rence Thornburg, a chauffeur for the 
Pierce-Arrow Co., was fined $25 and 
costs. He ran a motor truck over the 
asphalt of one of the main thorough- 
fares. Two of the wheels were without 
tires and the flanges cut into the paving, 
causing damage amounting to about 
$100. 
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Indiana S. A. E. To 
Study 12's 

Section Will Meet September 17 
— Paper by J. G. Vincent 
— Growth Planned 

Indianapolis, Ind., July 3 — Thorough 
discussion of the twelve cylinder motor, 
with a paper on the subject by J. G. 
Vincent, vice-president and chief engi- 
neer of the Packard Motor Car Co., will 
feature the opening meeting of the Indi- 
ana section of the Society of Automobile 
Engineers, which will be held here Fri- 
day evening, Sept. 17. 

Mr. Vincent is the designer of the 
twin-six, the first twelve-cylinder car 
marketed in this country, and it is of 
special interest to have him present a 
paper on that subject. 

W. G. Wall, of the National Motor 
Vehicle Co., chairman of the committee 
on papers, who is also the designer of a 
• twelve-cylinder motor, announces that he 
expects a large number of engineers 
from the various Indiana plants to be 
present and take active part in the dis- 
cussion. Since two Indianapolis firms 
have already announced twelve-cylinder 
models, it is expected that the September 
meeting will be one of the most interest- 
ing that the Indiana section has ever 
held. 

There are no meetings of the section 
during the summer months and the 
gathering in September will be the start 
of the regular fall and winter meetings. 

The Indiana section of the society ex- 
pects to expand greatly during the next 
few months and only recently adopted a 
new constitution which provided for the 
election of associates to the Section. 
This associate membership entitles the 
holder to all privileges of the Section, 
but does not make him a regular mem- 
ber of the national Society of Automo- 
bile Engineers. 

Detachable Disk Wheel 

Paris, France, June 29 — Michelin, the 
French tire manufacturer, has placed on 
the market a detachable disk wheel for 
touring car use. Owing to the war, de- 
livery is not being made on a big scale, 
but a certain number of sets has been 
supplied for military cars and the 
Michelin company's touring cars and 
light delivery vehicles have been using 
these wheels for several months. 

Advantages claimed for the wheel are 
ease of attachment and detachment, lower 
weight than the artillery type wheel, ad- 
ditional strength compared with a wood 
wheel, and a decided gain in the ease 
of cleaning compared with either wood 
or wire wheels. Details regarding the 
structure of the wheel have not been 



given out. It is a pressed steel type, 
deeply dished, and welded to the rim. It 
is attached by six bolts secured to the 
fixed hub and passing through the wheel 
felloe. Six nuts hold each wheel in posi- 
tion. Threads are cut left and right on 
the opposite sides of the car, so that the 
tendency is for the nuts to tighten up 
as the wheel revolves, and avoiding the 
use of lock washers. The Michelin bolt 
valve is used with the wheel, no safety 
lugs being employed. The valve projects 
on one side of the disk, thus avoiding 
cutting a hole in this latter. Easy wash- 
ing is a feature. 

Tires Shipped by Parcel Post 

Washington, D. C, July 2 — Post- 
master Otto Praeger has put in a plan 
whereby Washington motorists when on 
tour can ship their tires back to Wash- 
ington for repairs by parcel post. The 
plan was launched a week ago as an ex- 
periment and proved such a success that 
it has been made a permanent feature 
of the parcel post plan. Tires weighing 
11 pounds are carried for 10 cents in the 
local zone, in an 8-mile radius and 15 
cents for the first and second zones; the 
14-pound tire takes a 12 and 18-cent 
rate; 17-pound, 13 and 21 cents; 21- 
pound, 15 and 25 cents; 22-pound, 16 
and 26 cents; 30-pound, 20 and 34 cents, 
and 35-pound, 23 and 39 cents. 

American Cars in Demand in British 
Market 

London, England, June 24 — The war 
has opened the field for American au- 
tomobiles in England, where they were 
never able to break into the market in 
peace times. Now that the English 
government has taken over all English 
automobile factories, a great demand 
has been created for the high-priced 
American touring car. 

An agent in this city has sold 1500 of 
the high-priced cars within the last 30 
days and could have sold 3500 more if 
he could have filled the order3. He at- 
tributed it to the fact that many persons 
who never before have been able to 
afford cars are now making large sums 
of money from the government contracts 
and are spending their new wealth on 
automobiles and other luxuries. 

Snyder Promoted 

Detroit, Mich., July 3 — C. Snyder, 
who was with Chalmers for 14 years, and 
who was efficiency man for the National 
Cash Register Co., Dayton, Ohio, has 
been promoted to the position of super- 
intendent of manufacturing. 

Lazelle Marion State Sales Mgr. 

Jackson, Mich., July 3 — U. E. 
Lazelle has been appointed State sales 
manager by the Marion Motor Co. 



Gasoline Prices in 
S.W. Unsettled 

Gallon Costs from 11 to 20 
Cents in Western Texas — 
Claim Overcharge 

Austin, Texas, July 3 — Inquiry among 
automobile tourists who have traveled 
through Oklahoma, Texas and New 
Mexico during the last few weeks reveals 
a remarkable lack of uniformity in gaso- 
line prices, which cannot be accounted 
for by the difference in freight charges 
on the product, as applied to the various 
points. It is found that in some of the 
towns of western Texas as much as five 
cents difference in the price per gallon 
exists between local dealers. It is 
claimed by overland travelers that it is 
not infrequently the case that dealers 
take advantage of the tourist by charg- 
ing an exorbitant price for gasoline and 
that this condition is also true of some 
of the garage and repair men. The 
price of gasoline in Texas ranges all the 
way from 11 cents to 20 cents per gal- 
lon. In western Texas 13 cents to 15 
cents are the prevailing prices, although 
it is not unusual for as much as 20 cents 
to be charged. In New Mexico the sit- 
uation is about the same as in western 
Texas. As an evidence of the unstability 
of the local markets it may be noted that 
one town may announce a raise of the 
price a cent or two per gallon to-day and 
perhaps another town not far away may 
declare a reduction. In Oklahoma the 
prices also show a fluctuation and a lack 
of uniformity which is not based on the 
wholesale prices or the freight rates. 

The cost of gasoline is an important 
item to the long distance tourists and 
many of them object to being made the 
victims of exorbitant charges. What is 
true as to gasoline prices is also the case 
as to lubricating oil. A difference of as 
much as 25 cents per gallon in the same 
brand of oil in the original package is 
found in towns which have the same 
freight rate. 

1916 Abbott 8-80 on the Market 

Detroit, Mich., July 3— The 1916 
Abbott-Detroit, 8-80, an eight-cylinder, 
seven-passenger design manufactured by 
the Consolidated Car Co. of this city, 
has been announced and shipments are 
now being made. The motor is the Her- 
schell-Spillman unit power plant, its 
dimensions being 3)4 by 5 with the cyl- 
inders in blocks and using the single 
camshaft scheme with sixteen integral 
cams. The cylinder blocks on this mo- 
tor are staggered and instead of the 
forked connecting-rod, a side-by-side ar- 
rangement is employed. The crankshaft 
is carried on three main bearings. While 
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S. A. E. rating is 33.8 hp., it is 
diined by the makers that 80 can be 
on the block and a speed of 
. on high can be reached. 
Other specifications include a Stewart 
nesum feed. Duplex carbureter, Auto- 
Lite electric system with Remy battery 
ipinon. disk clutch, worm and wheel 
wring, left drive and center control. 
Tie springs are underslung, semi-ellip- 
te front and three-quarter elliptic rear 
wk the perches swiveled at the axle. 
He £nal drive is through spiral type 
M gears and floating rear axle 
■ffited on Timken axles at the differ- 
■Ba! and annular bearings at the 
iteti Special attention has been given 
Hie body which is of somewhat foreign 
Wearanee, a suggestion that is enhanced 
trie sloping windshield. A new one- 
m top is included in the equipment as 
htfaa set of instruments on the walnut 
M, German silver clock and 36 by 4% 
^Hpon-skid in rear. The wheelbase is 
Bk and the standard color Brewster 
The price is given as $1,950. 

To Sell Wilcox-McKim 

aw, Mich., July 3 — Efforts to 
and re-organize the Wilcox- 
Co., which made automobile 
gears, piston rings and other 
IB tad light machinery, having failed, 
tejim and its equipment will be sold, 
Bps of the United States district 
Full particulars may be obtained 
D. Church, trustee in bank- 
rin Saginaw. 

Nt* Sparton Hand Horn 

os, Mich., July 3— The Sparks- 
Co. is delivering a new 
ated horn, Model G, which is a 
er than any other hand-oper- 
■■ra. The diaphragm-vibrating 
is similar to that used in 
, « band-operated Spartons and the 
**sng lever is pushed forward to 
tae horn. The diaphragm is hand- 
Br^red. A rigid bracket is supplied 
i can be screwed to any part of the 
■Hy a screwdriver being required to 
tike horn in place. It lists at $7. 

Shock Absorber Expands 
OLIS, IND., July 3 — Robert H. 
Inc., the manufacturer of the 
shock absorber for Ford cars 
•feed up a plant with complete ma- 
in the Prest-O-Lite Building, 
! Sooth Street, this city, with a 
'of 500 per day. 

f Changes in Detroit 
Aawr. Mich., July 3 — Beginning 
iamth, the Standard Auto Co. be- 
* the Oakland distributor in De- 
Wayne. Monroe, and part of 
^ roan ties. 



A Field for Cars 
Under $500 

War Cripples Will Want Many 
—Hand Control a Desirable 
Feature 



By H. D. Van Sant 

American Consul 

Dunfermline, Scotland, June 17 — 
In view of the constant arrival of dis- 
abled officers and soldiers from the 
front, including the many with frost bit- 
ten feet and the thousands of invalids 
and crippled civilians in the United 
Kingdom, the need for a small motor 
or motor tricar — a good hill-climber for 
Scotland — at a comparatively low cost, is 
more apparent in this district and Scot- 
land than ever. Something that will be 
safe to handle and inexpensive to run 
and at a cost not to exceed $500 would 
meet with ready sale in the near future, 
especially as no such machine has thus 
far been perfected, at least as far as the 
writer has been able to observe in this 
district. An objection to the tricar type 
is the added danger of skidding and 
overturning at sudden corners or down 
steep streets or hills, so frequently met 
with in this territory. 

Hand Control a Factor 

If a machine propelled without the 
need of foot action or guided and con- 
trolled entirely by hand could be con- 
structed at a price within the range of 
the middle class or the coming pensioner, 
it would find an unprecedented sale in 
the British market in the near future. 

Already several inquiries have been 
made at this Consulate as to whether 
such a motor car is being made in 
America and also if catalog or other 
information regarding one is obtainable. 
Recently one or two British makers have 
been approached on the subject and 
have plans under consideration for the 
introduction of such a machine. 

If an American-made machine of the 
desired pattern is introduced the de- 
mand for it is likely to prove beyond the 
ordinary. As the war progresses, the 
probability of a market for such cars 
has been estimated at from 10,000 to 
20,000 the first year. 

Cars and Trucks Show Wear 

Already the many motor cars and 
trucks in this district requisitioned by 
the military is beginning to show signs 
of wear, and the ight of machines be- 
ing repaired along the roads and at the 
garage is more frequently noticed, a 
number apparently being much worse 
for constant use, resulting in a number 
of inquiries at this office for new Amer- 
ican cars. The low priced American 



machines appear to be holding their own 
with some of the higher-priced British 
made cars, notwithstanding their con- 
stant use day and night since the out- 
break of the war, though it is apparent 
that the lighter woodwork and painting 
and varnish of the American car suffers 
in comparison with the higher priced 
British and French makes. But in the 
machine itself, the average American 
car is holding its own, and a further 
market for these cheaper cars will likely 
increase before another year, if the 
stock is renewed among dealers and 
agents throughout this district and 
Scotland. 

Competition Keen 

The competition between the sale of 
British, French and American cars has 
been so keen that agents here have de- 
clined to accept the agency for Ameri- 
can cars other than those already rep- 
resented, until at least after the begin- 
ning of the new year, and several Amer- 
ican makers endeavoring to enter the 
field with the regular dealers have been 
told they would have to wait another 
year before their claims for representa- 
tion would be considered. While the de- 
mand for cars is not likely to diminish 
the competition is keen and spirited, with 
a natural loyalty and inclination for the 
home product when all else is equal. 

Scarcity of Motor Transport Drivers in 
England 

Portsmouth, England, June 24 — The 
Hampshire Automobile Club has re- 
ceived a letter from a motor transport 
examining officer of the Army Service 
corps, drawing attention to the urgent 
need for an immediate increase in the 
number of drivers enlisting. 

The supply of heavy car drivers is 
quite, and of commercial vehicles nearly 
exhausted, and the services of every 
private car driver are being asked for. 
The pay is $1.50 a day. 



Thomas Making $4,000 Six 

Buffalo, N. Y., July 5 — Under the 
model name of series MF, the E. R. 
Thomas Motor Car Co. is putting out a 
six-cylinder car selling for $4,000. The 
motor has its cylinders cast in pairs and 
with a bore of 4% and a stroke of 5% 
in. is rated at 43.3 hp. by the S. A. E. 
rating. Other specifications include a 
three-speed gearset, floating rear axle 
with spiral type bevel gears, 37 by 5 
tires, 12-volt starting, five wire wheels 
and full accessory equipment. 

Walton Master Carbureter Sales Mgr. 

Detroit, Mich., July 1 — A. B. Wal- 
ton, who has been with the Master Car- 
bureter Corp. since last October, has 
been appointed sales manager. 
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Make Gasoline from 
Natural Gas 

Bureau of Mines Bulletin 
Treats of Preventing Waste 
of Gas in Oil Mining 

New York City, July 2— Condensa- 
tion of gasoline from natural gas is the 
title of a bulletin recently issued by the 
Bureau of Mines treating of a method of 
preventing the waste of natural gas in- 
cidental to oil mining. The bulletin 
points out that condensation methods 
may be made use of which offer the oil 
operator and others a profitable means 
of using some of the oil well gas now be- 
ing wasted. The most desired constitu- 
ent of crude oil is obtained, the produc- 
tion of oil is not hindered, and the gas, 
after the extraction of gasoline, can be 
returned to the leased area to drive 
pumps or to be put into pipe lines for 
uses to which natural gas is generally 
put It is stated that the fuel value of 
the gas so returned is very little affected 
by the extraction of the gasoline product 
by means of the condensation process. 

The authors of the bulletin, which is 
No. 88, are George A. Burrell, Frank 
M. Seibert and G. G. Oberfell. In this 
document they state that gas may be 
found in a sand separate from the oil; 
it may be found in more than one sand 
separate from the oil or the gas sand 
may be just above and in contact with 
the oil sand. A given sand may produce 
oil and gas in one place and in another 
part of the territory produce gas only. 

Gas from Oil Sand 

Gas may come from the same sand as 
the oil itself. It is this manner of oc- 
currence of gas and oil that the authors 
desire to emphasize, for under these con- 
ditions the gas is frequently mixed with 
enough of the gasoline constituents of 
the oil to warrant the erection of a plant 
for the purpose of condensing the gaso- 
line. The gas usually finds its way to 
the atmosphere through the space be- 
tween the casing of the well and the 
tubing inserted for the removal of the 
oil. This gas is the so-called casing 
for the removal of the oil. This gas 
is the so-called "casing-head gas." At 
the beginning of an oil flow when the 
flow is natural, a large quantity of gas 
escapes to the air through the same 
tubing as the oil. Where the gas finds 
its exit to the atmosphere apart from 
the oil at the casing head it is a simple 
matter to make pipe connections between 
the casing head and any desired point 
where the gas is to be utilized. This is 
frequently done when the supply of 
casing-head gas is sufficient to warrant 
its utilization, but frequently, when the 



supply exceeds the small demands of 
the lease, the excess is wasted. 

When a well is first drilled, the quan- 
tity of gas escaping with the oil from 
the tubing is frequently enormous, being 
10,000,000 to 15,000,000 feet or more at 
times. As this gas is wasted, the flow in 
time diminishes. 

When gas comes with the oil in the 
flow pipe, the two are often separated by 
means of a gas trap. The oil, entering 
the top of a drum, settles to the bottom 
and is withdrawn, and the gas flows off 
at the top. Many of the plants in Cali- 
fornia utilize gas that flows with the oil 
for condensing gasoline. One gasoline 
plant in the Cushing field, Oklahoma, 
also uses trap gas. A new type of trap 
for saving gas from gushers and sep- 
arating the gasoline is described in this 
report. 

Oil wells that have passed the flowing 
stage and are being pumped may still 
continue to give off much gas at the 
casing head. The quantity may vary 
from little or nothing at some wells to 
600,000 cubic feet or more at others. 
When enough of the gas is available, it 
is used for pumping on the lease, the ex- 
cess being wasted. A steam pumping 
engine of 50 horsepower requires about 
25,000 cubic feet of gas for 10 hours' op- 
eration. From 12 to 15 cubic feet of 
natural gas is needed per horsepower- 
hour for gas engines that are used on 
leases for pumping oil wells. If there is 
not enough of the gas available for 
working pumps, it is all allowed to go 
to waste, or perhaps some is used for 
heating and lighting a few scattered 
houses on the lease. 

The efficient utilization of the wasting 
casing-head gas ordinarily is a difficult 
problem. The many miles of pipe that 
would have to be laid to transport it 
from a field would usually be an un- 
warranted expense. However, some 
towns, among which may be mentioned 
Warren, Pa., and Sistersville, W. Va., 
are lighted and heated largely with cas- 
ing-head gas. 

In general, however, the oil man con- 
siders casing-head gas as waste gas and 
its escape necessary in oil-well opera- 
tions, to permit the maximum flow of 
oil into the well from the surrounding 
strata. 

The bulletin also treats of the effect of 
drilling neighboring wells; the effect of 
formation of waxy sediment; the history 
of the making of gasoline from natural 
gas; the chemistry of natural gas, and 
many other matters of interest along 
these lines. 

Wis. Sleigh-Tread Law Repealed 

Milwaukee, Wis., July 3 — The Wis- 
consin Legislature has repealed the 1913 
statute known as the "wide sleigh" law, 
providing that no sleigh could be manu- 
factured or sold in Wisconsin after 



Jan. 1, 1914, unless the gage of the 
tread was 56 in., the gage of prac- 
tically all wheeled vehicles in Wisconsin. 
The repeal was not opposed by motoring 
organizations, the belief being that no 
law is necessary for the use of wide 
sleighs. The argument in favor of the 
repeal was that it caused much con- 
fusion in the sleigh manufacturing trade, 
which has been obliged to make a special 
tread for Wisconsin buyers. The gen- 
eral opinion is that inasmuch as the ad- 
vantages of the wide tread have been 
convincingly pointed out by two winters' 
use among farmers, they will not go back 
to the narrow tread. The repeal of the 
law makes the tread optional. 

Thirty-two Louisville Jitneys Under One 
$5,000 Bond 
Louisville, Ky., July 5 — Following a 
period of several weeks of idleness, thir- 
ty-two jitney buses have arranged for one 
$5000 bond, under which all will oper- 
ate. This interpretation of the ordinance 
makes it appear that one bond serves for 
all thirty-two vehicles, any action 
against any one of the thirty-two being 
protected by the bond. In case of acci- 
dents or other damages, the jitneys will 
have to secure another bond before they 
can begin operations. The individual 
chauffeurs' licenses have all been paid 
in the thirty-two cases. 

3 Vi -Cent Jitney Rides 
Cpokan, Wash., July 3— Three-and- 
one-half -cent-fare automobiles began op- 
erating on the Spokane streets yesterday. 
The cars seat ten passengers. Books con- 
taining tickets for 100 rides are being 
sold for $8.50. 

Bowser Receives Exposition Award 

South Bend, Ind., July 3 — The In- 
ternational jury of awards of the Pan- 
ama-Pacific International Exposition 
awarded to S. F. Bowser & Co., Fort 
Wayne, the grand prize, and also a gold 
medal on the company's self -measuring 
pumps and storage tanks. 

Stoops Manages Vanguard 

Detroit, Mich., July 3 — H. J. Stoops 
has been appointed general manager of 
the Vanguard Manufacturing Co., man- 
ufacturer of windshields. Mr. Stoops 
was formerly with the Trumbull Cycle- 
car Co., and the Detroit agency of Emil 
Grossman. 

Thomas Resigns from Dauch 

Sandusky, Ohio, July 3 — F. W. 
Thomas has resigned as chief engineer 
with the Dauch Mfg. Co., to take the 
position of chief engineer and factory 
manager with Clark Engine & Boiler 
Co., Kalamazoo, Mich. 
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Perry Top Moves— The Perry Auto 
Top Co., Columbns, Ohio, has removed 
to a large factory at 220 North Third 
Street. 

Mogul Truck Builds— The Mogul 
Truck Co., 6100 Maple avenue, St. Louis, 
Mo., has bought a site 125 by 187 feet 
and will erect a plant for the manufac- 
ture of trucks. 

Leather Co. to Build— The Lacka- 
wanna Leather Co., Hackettstown, N. J., 
manufacturer of automobile and car- 
riage leathers, will build a two-story ad- 
dition to its plant. 

Detroit Steel Adds— The Detroit 
Pressed Steel Co., Detroit, Mich., will 
spend about $25,000 for the erection of a 
two-story office addition, 56 by 130 feet, 
and a one-story steel frame factory addi- 
tion, 57 by 185 feet. 

Ford Lets Contract for L. I. Plant- 
Ford Motor Co., Detroit, has let a con- 
tract for an eight-story, 200 by 325-foot 
assembling plant in Long Island City, 
N. Y., plant having been under contem- 
plation for some time. 

Fiak Rubber Adds— The Fisk Rubber 
Co., Chicopee Falls, Mass., has awarded 
the contract for the construction of a 
50 by 160 ft. office building, a 110 by 310 
ft storehouse and a 60 by 100 ft. garage. 
The estimated cost is $400,000. 

Standard Four Tire to Move Plant — 
The Standard Four Tire Co., Marion, 
Ind., will remove its plant to Keokuk, 
Iowa, where $20,000 has been subscribed 
to secure the business. A factory will 
be constructed with an annual capacity 
of 60,000 tires. 

Hamilton-Beach to Add— The Hamil- 
ton-Beach Mfg. Co., Racine, Wis., a large 
manufacturer of small electrical appli- 



ances, specialties and novelties, is hav- 
ing plans made for an important factory 
addition, to be 3 stories high, 50 by 250 
feet in size, and cost about $30,000. 

Louisville Ford Plant to Move — The 
Ford Motor Co. will move into its new 
assembly plant, Third and Railroad 
Crossing, Louisville, Ky., about Oct. 1. 
The present salesroom, now located at 
931 Third Street will be vacated and the 
office force and show room transferred 
to the new building. 

To Make Trailers— The Mountain 
Trailer Co., Spokane, Wash., has been 
organized by J. O. Mountain of the Dia- 
mond Carriage Co., A. H. Herta of the 
Signal Truck Co. and M. D. Hawkins of 
the Hawkins Motor Car Co. to construct 
a plant in Spokane to manufacture a 
patented trailer to hook onto an automo- 
bile. 

To Manufacture Tires — The plant of 
the former Swift Automobile Co., Wayne, 
Mich., has been purchased for $13,000, 
it is stated, by the Automobile League 
of America, Detroit The factory build- 
ing is to be equipped for the purpose of 
manufacturing tires which are to be sold 
exclusively to the members of the 
league. 

Hayes Wheel Enlarges. — The Hayes 
Wheel Co., Albion, Mich., which makes 
the hubs for the wheels made by the 
parent plant, the Hayes Wheel Co., in 
Jackson, will erect a new plant to be 
ready for occupancy Sept. 1. When 
completed the company will employ 
200 men here, or double its present 
working force, and the production will 
be more than doubled. Machinery 
valued at $15,000 has already been pur- 
chased and by the time the new build- 



ing is ready it is expected that from 
$50,000 to $60,000 will have been spent. 

Four Wheel Drive Adds to Shop- 
Work is well under way on a large shop 
addition to the works of the Four Wheel 
Drive Automobile Co., Clintonville, Wis., 
which is working on large war orders for 
its quadruple drive trucks. The com- 
pany is so busy turning out army cars 
that its domestic demand can hardly be 
met, and no orders are being taken for 
quantities until the trucks purchased by 
the Imperial Russian government and 
other European nations are delivered. 

Trained Help Hard to Get— The Kis- 
sel Motor Car Co., Hartford, Wis., in 
common with other industries in the au- 
tomobile and allied metal working trades, 
is experiencing difficulty in getting suf- 
ficient trained help to meet its needs. 
The company is advertising in the 
metropolitan papers for experienced ma- 
chinists for milling machines, universal 
grinders and drill presses. All around 
machine hands are preferred. There is 
a scarcity of skilled workmen in many 
lines. 

Will Enlarge Plant— The Empire Rub- 
ber & Tire Co., Trenton, N. J., is to 
inaugurate alterations and extensions in 
its plant with the idea of increasing pro- 
duction and of improving the facilities 
for handling it. One new building is in 
the course of erection at the present 
time. A siding is also being run from 
the tracks of the Pennsylvania Railroad 
direct to the shipping room. Changes 
and improvements to be made in the 
shipping room will mean a big facilita- 
tion in delivery. The need of extra room 
is demonstrated by the fact that in the 
tire building department the men are 
being worked in three 8-hour shifts. 



The Automobile Calendar 



July 9 Burlington, la.. 100-Mile 

Track Race ; Tri- State 
Fair. 

Aug. Milwaukee, Wis., Indepen- 
dent Petroleum Market- 
ers' Assn. of the U. S. ; 
1916 Convention In Mil- 
waukee. 

Aug. 2-3 San Francisco, Cal., Tri- 

State Good Roads Assn., 
Third Annual Convention. 

Aug. 20-21 Elgin, 111., Road Races. 

Aug. 30 Columbus, O., Show, Ohio 

State Fair, Columbus 
Auto. Show Co. 

Sept Indianapolis, Ind., Fall 

Show, Indiana State Fair. 

Sept ......Peoria, 111., Second North- 
western Road Congress. 

Sept 6 Providence, R, I., Speedway 

Race ; F. E. Perkins. 

Sept 6 Detroit Mich.. Speedway 

Race: Detroit Speedway 
Club. 



Sept 6 Indianapolis, Ind., Show, 

Indiana State Fair. 

Sept 8-11 Hamline, Minn., 2-Day 

Meet at State Fair 
Grounds between Minne- 
apolis and St Paul, State 
Fair. 

Sept 13 Oakland, Cal., Pan-Ameri- 
can Road Congress. 

Sept 17-18 Peoria, I1L, Illinois Garage 

Owners' Assn. Conven- 
tion. 

Sept 20-25 San Francisco, Cal., In- 
ternational Engineering 
Congress. 

Sept 18-25 Los Angeles, Cal., Show, 

Shrine Auditorium. 

Oct St Louis, Mo., Show, For- 
est Park Highlands, St 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 

Oct 1 Minneapolis, Minn., Track 

Race, Twin City Motor 
Speedway Co. 



Oct 1-2 Trenton, N. J., Track 

Races; Inter-State Fair. 

Oct 2 New York City, Sheepshead 

Bay Motor Speedway 
Track Meet 

Oct 6-16 New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tral Palace. 

Oct 9 Chicago, 111., 300-Mile 

, Race. 

Oct 11-12 Dayton, O., National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 

Nov. 18 Arizona 150-mile Grand 

Prix. 

Dec. 31 New York City, Show; 

Grand Central Palace. 

Jan. 22, 1916 Chicago, 111., Show; Coli- 
seum. 

March 4-11 Boston, Mass., Truck Show, 

Mechanics Bldg. 



Digitized by 



94 



welcin 



THE AUTOMOBILE 



July 8, 191S 




ike Industry' 



Nelke Takes on Oakland — A. W. 
Nelke, who handled the Overland in 
Western Maine for some years, has given 
it up and he now has the agency for all 
Maine for the Oakland. He is making 
his headquarters at Lewiston. 

Peck Resigns — W. V. Peck, formerly 
Chicago representative of the Pittsburgh 
Model Engine Co., Pittsburgh, Pa., is no 
longer connected with the company. 
Hereafter the sales in Chicago and vicin- 
ity will be handled direct from the plant. 

Caten Makes a Change — E. L. Caten, 
who was identified with the Buick in 
Worcester, Mass., for some years has 
taken over the agency for the Paige De- 
troit in that city, and a company has 
been formed with J. H. and W. A. 
Stratton as partners. 

Sommerville General Mgr. — A. G. 
Sommerville has bought the controlling 
interest in the Argonaut Motors Co., 
San Francisco, Cal., and will hereafter 
act as the general manager. This con- 
cern distributes the Stearns and Path- 
finder in Northern California. 

Parker Heads Hartford Olds. — Repre- 
sentation of the Oldsmobile is now vested 
in the Parker Oldsmobile Co., Hartford. 
F. R. Parker of New Haven, is the head 
of the concern. W. G. Murray, formerly 
with the sales department of the Palace 
Auto Service Co., has joined the Parker 
company. 

Morrison Heads Louisville Co. — The 

Louisville Speedometer Co. has opened 
a service station for Stewart speedom- 
eters and Warner autometers at 935 
Third Street, Louisville, Ky. J. H. Mor- 
rison, head of the concern, formerly was 
manager of the service department of 
the Stewart- Warner Indianapolis branch. 

Banks Ford Louisville Manager — Clar- 
ence Banks, assistant manager of the 
Louisville branch of the Ford Motor 
Co. for several years, has been appointed 
manager, succeeding F. H. Peabody. Mr. 
Banks formerly had the Ford agency in 
Louisville, but became associated with 
the Ford company's Kentucky branch 
when it was established in 1911. 

Stockwell Heads Power Gas Co.— The 
Power Gas Products Co., capitalized at 
$125,000, has been reorganized. A 
branch is in Detroit, Mich. The company 
makes automobile chemicals. Officers 
are: President, S. A. Stockwell; vice- 
president, E. H. Sherwin; secretary, 
C. F. Heberle; treasurer, J. S. Calder; 
directors, T. O. Ofstun of Glenwood, 
Minn.; A. J. Edwards, and George Woll- 
man, sales manager at Detroit. 



Motor Men in New Roles 

DeVoe Chevrolet Pacific Representative 

— N. DeVoe, formerly well-known and as- 
sociated with the trade in Portland, Ore., 
is now Pacific Coast representative for 
the Chevrolet. 

Snow in Charge — R. H. Snow is now 
in charge of the truck department for 
the Western Motors Co., Spokane, repre- 
sentatives of Stewart trucks. 

Bury Makes Change — F. J. Bury, for- 
merly connected with the Packard Motor 
Car Co.'s service department at Detroit, 
is the new assistant manager of the 
Southern Motors Co., Louisville, Ky. 

Cotton Joins Saxon — Clifford C. Cot- 
ton has been' appointed special city sales 
representative of the Saxon car in Tole- 
do, Ohio. He was formerly connected 
with the Stalker Advertising Agency. 

Cronkhite with Philadelphia Oakland. 
— W. D. Cronkhite has been appointed 
district representative with headquar- 
ters in Philadelphia by the Oakland 
Motor Co. He was at one time con- 
nected with the Buick company. 

Huntley Succeeds Histed— R. D. Hunt- 
ley has succeeded J. R. Histed as man- 
ager of the J. I. Case branch in New 
York City. Huntley was formerly in 
charge of the Peoria, 111. branch. A. G. 
Kellam has succeeded Huntley at Peoria. 

Gargett Cleveland Mgr.— R. B. Gar- 
gett, formerly connected with the Motor 
Tire & Supply Co., Cleveland, has been 
made manager of the Electric Equip- 
ment Co., Cleveland distributor for Ohio 
for Westinghouse starting and lighting 
apparatus. 

Gogarn Takes on Mitchell — J. W. Go- 
gam, who was identified with the Reo in 
New York for some years and has been 
agent for Ajax tires in New Haven, 
Conn., for more than a year, has 
branched out and taken on the agency 
there for the Mitchell line. 

Selleck Joins Strauss Service — G. K. 
Selleck has been added to the forces of 
the Strauss Service Systems in Indianap- 
olis, Ind. Mr. Selleck will have charge 
of the rim department of the Strauss 
company, and will be manager of the 
rim department. 

Newsum Tire Service in Louisville — 
Thornton Newsum, of Memphis, Tenn., 
who operates a string of ten tire estab- 
lishments in a number of large cities, 
has entered the Louisville field and 
opened a store, known as Quick Tire 
Service, at the Northwest corner of 
Third Street and Broadway. Mr. New- 



sum is president, C. T. Ballard, Jr., sec- 
retary, and R. E. McCaugh manager. 

Irwin Goes to Portland — J. H. Irwin, 
formerly of Seattle, will take charge of 
the sale of Kelly-Springfield tires in 
Portland, Ore., which are handled by 
the Oregon Motor Car Co. M. L. Gal- 
lagher has been promoted to the posi- 
tion of sales manager for the Oregon 
Motor Car Co., succeeding D. C. Warren. 

Kessler Joins Brooklyn Packard. — S. 

W. Kessler, who has been for several 
years sales manager for the I. S. Rem- 
son Automobile Co., Abbott-Detroit, and 
Westcott distributor in Brooklyn, N. Y., 
has joined the sales force of the Brook- 
lyn branch of the Packard Motor Car 
Co. of New York. He will be a special 
sales representative. 

De Vaux Takes Chevrolet Agency — 
Norman de Vaux, for many years past 
head of the Reo Pacific Co., California 
distributor of the Reo line, is no longer 
distributor of the Lansing car in San 
Francisco. He has taken over the coast 
agency of the Chevrolet car. He will 
change the style of his firm to the Chev- 
rolet Car of California. De Vaux has 
taken with him most of his agents that 
handled the Reo line. 

Teague Makes Milwaukee Connection 
— R. N. Teague, for eight years associ- 
ated with agencies in Milwaukee, has 
purchased an important interest in the 
Milwaukee Motor Sales Co, Milwaukee, 
Wis., and upon its reorganization was 
elected secretary, treasurer, and general 
manager. The company is State agent 
for the Lewis VI and was recently 
named general agent for Milwaukee 
County for the Oakland. The garage 
and offices are at 239-241 Wisconsin 
Street. 

Bush Resigns from Velie. — R. R 
Bush, who joined the Velie Motor Ve 
hide Co., Moline, last August, as salei 
manager, and was later made genera 
manager of the company, has resigned 
his position and will leave shortly fo 
Kansas City where he will engage ii 
the automobile business for himseli 
Mr. Bush has associated with him ii 
his new venture W. H. Morgan, wh 
came to the Velie company with Mi 
Bush and was appointed local territor 
sales manager. The new Kansas Cit 
firm will be known as the Bush-Morga 
Motor Co., Inc., and quarters at 152 
Grand Avenue, have been secured. M' 
Morgan has been succeeded by H. ] 
Daniels. The successor to Mr. Bush hs 
not been decided on as yet. 
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Willys Starts New Knight Regime 

Elyria Plant Builds All Knight Motors— Chas- 
sis Assembled in Toledo — Four-Cylinder Car 
at $1,095— One Chassis and Four Body Types 



FOR the first time in the history of the automobile in- 
dustry, a car with a non-poppet-valve engine is to be 
produced in quantity. It has remained for John N. 
Willys, the mainspring of the Willys-Overland Co., Toledo, 
Ohio, to see the possibilities of the Knight sleeve-valve motor 
as a production proposition, and his plan to popularize it is 
revealed in the new Willys-Knight car at $1,095. 

Although this is not the first sleeve-valve car to be built 
by the Willys organization, which really has been developing 
the Knight motor since 1913, it marks the beginning of the 
type as a big factor in the Overland business. Heretofore 
the Willys-Knight cars were built entirely at the Elyria 
factory, and their design was not such as to admit of large 
quantity output. They were sold last season at $2,475. 

But all this is changed now. The new car to carry the 
name of Willys-Knight has nothing whatever in common 
with former cars of that name. A new Knight engine, the 
same in basic construction and principle as all other engines 
of the type, but brought down to a production basis, has 
been developed, and the Elyria plant is henceforth to de- 
vote its entire energies to making the engine and some 
of the parts with the assembling of the car and building 
of the chassis to be done in Toledo. 

Nor do the present rather extensive 
production plans represent a finality 
as to the sleeve-valve car output as 
a part of the factory's production. In 
fact, the coming season's activities 
with the Knight-motored car are re- 
garded as merely the beginning of this 
model with the Willys organization. 
A separate branch of the factory, 
known as the Willys-Knight division, 
has been formed, and it will handle 
the affairs of the sleeve-valve car 
separately. 

The connection of the Willys-Over- 
land Co. with the Knight engine goes 
back to 1912 and 1913 when Mr. 
Willys met Charles Y. Knight. Mr. JlZ\T^t 
Willys was skeptical of its merits, the stroke 4' 2 in. 



and it was not until after he had taken a trip through Eu- 
rope in a Knight-motored car that he became convinced of 
its value. 

The new Willys-Knight engine, one of the lightest sleeve- 
valve types yet produced, is 4% by 4%. The rating given is 
40 hp. and the power curve shows this obtained at 1400 
r.p.m. With no falling off in power, the power curve is 




new Willys-Knight four-cylinder block motor with silent chain drive 
■haft. Thla motor glvea SO hp. at 2000 r.p.m. The bore la 4'/ 8 and 
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practically straight reaching 50 hp. at 
2000 r.p.m., and at 1000, delivering 29. 
The precision method of valve actuation 
has much to do with the steady increase. 
The cold compression of the engine is 75 
lb. per sq. in. 

Cylinders Block Cast 

In outward appearance it is not un- 
like many of the clean-cut poppet types 
now being built. The cylinders are cast 
in a block and are carried on a two-part 
aluminum crankcase. In Knight engine 
building, this is the third design to be 
made with the cylinders in block, and the 
production advantages are at once appar- 
ent. Thermo-syphon cooling is used and 
here again there is only one other exam- 
ple. There is a separate aluminum plate covering the top of 
the cylinder block, forming the top of the waterjacket of the 
heads and the outlet to the radiator. It is held in place by 
four nuts which screw down on the tops of the cups in which 
the spark plugs are placed. 

By the method of using the plate as the top of the water- 
jacket, it is possible to have the waterjackets around the 
cylinders communicate with the heads of the cylinders, which 
are individually detachable, as in all Knight engines. In 
many of the designs, the heads are jacketed separately, and 
external piping is used to communicate between the two por- 




Tlming diagram of the new Wlllys- 
Knlght block motor 



tions holding water. By the Willys con- 
struction, water circulates all around the 
spark plug seat and entirely around the 
domed cylinder head. 

In designing the cooling system, one 
other point stands out of special impor- 
tance, and that is the provision for drain- 
ing the cylinder heads. The head is so 
shaped that the water syphons from it 
when the system is emptied. This oper- 
ation is automatic, and obviates the neces- 
sity of removing the heads to get rid of 
the water when necessary. 

The water inlet connection is also un- 
usual in that the inlet pipe from the 
bottom of the radiator attaches to the 
lower part of the right side of the upper 
half of the crankcase. An integral pas- 
sage in the case leads the water vertically upward to an 
opening in the bottom of the cylinder casting. The water is 
thus introduced to the cylinders at the mid-point of the block 
length, making for equal distribution in either direction, and 
allowing for the complete surrounding of the cylinders with 
water throughout their entire length. 

Arrangement of Ports 

There is nothing unusual in the working out of the details 
of the two sliding sleeves and their actuation from an eccen- 
tric shaft through the intermediary of short connecting-rods. 




Part traniverse section through the new Wlllys-Knlght motor, showing layout of crankshaft and also a sectional view through the elu 
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End section through the new Wlllys- 
Knlght motor, showing the mounting of 
tte tpark plug in the center of the com- 
buitlon chamber which Is rendered nearly 
spherical by the concavity of the piston 
head. Note the oil by-pass arrangement 
which Is Interconnected with the throttle 
and thus automatically regulates the sup- 
ply of oil. The unusual water Intake Is 
Indicated at the left of the drawing 




fctween the piston and the cylinder wall there are two 
■Ws, one within the other. 

far the top of each sleeve there are rectangular ports 
nUwiing part way around the circumference and on op- 
J*ai* sides. In the side of the cylinder there are correspond- 
sJota, that on the left communicating with the exhaust 
■KifoAd, and on the right with the intake. When, in the 
»W op and down movement of the sleeves, the slots on the 
n£t tide of the sleeves register with the opening in the cyl- 
■fc* wall, the intake port is open and there is a clear pas- 
it* from the manifold to the inside of the cylinder, through 
*e two sleeves. Thus, the three slots in the right side of 
tt» cylinder block and sleeves form the intake port, and when 
Sep tome together the action is the same as when the valve 
*< a poppet motor is raised by the cam. 

Tfca area of the intake port measures 1.372 sq. in. Its 



circumferential length is 4 in. and its width is 0.393 in. 

The exhaust port is 3% in. long circumferentially and 
0.410 in. wide, giving an area of 1.5875 sq. in., the exhaust 
port being larger to give free outlet for the burned gases. 

Sleeve Travel 

The sleeves travel 1 in. at one-half the motor speed. Since 
the piston stroke is 4% in., this means that the sleeves travel 
at only one-ninth of the piston speed, in other words, if the 
motor is running at 900 r.p.m., the sleeves are only traveling 
at a rate at which the pistons would travel when the engine 
is turning over at 100 r.p.m. 

The eccentric shaft is driven at one-half the speed of the 
crankshaft by a silent chain at the front from the crank- 
shaft and from the foregoing it is shown that the opening 
and closing of the valves cannot vary, but they are operated 
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Detail! of lubricating system. Note that the usual splash troughs under the cylinders are 
absent. The sleeves are grooved and also drilled with 1-8-ln. holes at Intervals to Insure 
lubrication. Intake vacuum suction tends to lift the oil up between the sleeves 

entirely mechanically, differing from the poppet valve which 
is closed by a spring. Therefore, no matter what the speed 
of the engine, there is no chance for the sleeves to get out 
of time, once they have been properly set. This is one of 
the strong claims of the Knight design, namely, that at 
speeds running well up over 2000 r.pjn. a proper mixture is 
obtained, due to the positive opening and closing of the ports 
in fixed relation to the movement of the pistons. 

The exhaust opens 40 deg. before lower dead center, and 
closes 6 deg. after upper dead center. 

The intake opens 6% deg. after upper dead center, and it is 
closed 45 deg. after lower dead center. The diagram shows 
this timing, and indicates the long duration of the valve 



opening. The exhaust valve is open 
for 225 deg. of the revolution, and the 
intake is open for 218% deg. 

In the design of the sleeves and the 
rest of the moving parts there is little 
to distinguish this engine from other 
Knight types. There are junk rings, 
so called, between the removable cyl- 
inder heads and the inner sleeves so 
as to prevent the loss of compression 
through leakage between these two 
contact surfaces. The sleeve slots 
are unobstructed, making a free pas- 
sage for the gases. The compression 
is held by the junk ring pressing 
against the inner sleeve and is in no 
way dependent upon the fit of the 
sleeves. 

From the standpoint of assembling 
and dismantling, the method of hold- 
ing the pins used for attaching the 
connecting-rods to the sleeves is of 
interest. A small spring ring is fitted 
to the pin, and when it is slipped 
through the sleeve bosses and the head 
of the rod, this ring springs into a 
groove in the inner surface of the top 
of the rod end. This groove is open 
at the top, so that in order to take 
the pin out, all that is necessary is to 
use a screwdriver or similar tool to 
press down on the spring ring until 
it clears the rod slot, when the pin can 
be slipped out. 
The crankshaft is carried on three main bearings and is 
of conventional type. Pistons have concave heads, so that a 
nearly spherical combustion chamber results, due to the pis- 
ton head shape and the domed form of the cylinder heads. 
The spherical chamber is the theoretically perfect shape, and 
the Knight motor affords an opportunity of coming close to 
it The spark plug is placed directly in the center of the 
head, and in a cup already mentioned. 

Individual Exhaust Outlets 

The exhaust manifold is a separate casting with an in- 
dividual outlet from each cylinder with the idea of getting- 
rid of the gases as quickly as possible. The intake mani- 




Exterlor views of both sides of Willys- Knight motor, showing extreme neatness and simplicity of design 
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INLET STROKE 

PORTS WIDE OPEJf 



COMPRESSION STROKE 

tfZAJilNC TOP CXNTZR 



EXPLOSION STROKE, 
azarfjfiNe or szxaxc 



EXHAUST STROKE 

POUTS WIDE OPEN 



Diagram of sleeve operation at different polnte of the cycle on the new Willys- Knight four-cylinder block motor 



fold is within the cylinder block, no part of it being exposed, 
the carbureter bolting directly to the casting. Its position is 
quite high on the block, almost opposite the valves, and this 
is possible due to the use of the Stewart vacuum fuel feed 
arrangement. 

Lubrication System Simple 

Simplicity has been the aim in the designing of the lubri- 
cating system. It is called a force feed and splash arrange- 
ment. The oil is drawn up from the oil reservoir at the 
bottom of the crankcase by a unique pump operated from the 
eccentric shaft and is forced through oil pipes to the crank- 
shaft main bearings, eccentric shaft bearings and chains 
at the front. The crankshaft webs are drilled, conveying it 
to the lower rod bearings and the overflow from these is 
thrown into the sleeves and pistons. Thrown against the 
skirt of the sleeves, it is carried up between the sleeves 
through their own action. Circular grooves cut in the out- 
side of each sleeve catch the oil and lift it up, distributing it 
as the sleeves travel up and down. 

Sleeves Drilled for Oiling 

The sleeves are drilled with %-in. holes at certain intervals, 
allowing the oil spray below the piston to pass through the 
inner sleeve to aid lubrication between the sleeves, and also 
to pass through the outer sleeve to aid in lubricating the con- 
tact surface between outer sleeve and cylinder wall. Suction 
caused by the intake vacuum tends to lift the oil up between 
the sleeves, doing its part in assisting the oiling. 

Throttle Regulates Oil Supply 

The flow of oil is automatically taken care of by inter- 
connection of an oil by-pass with the throttle. Thus the 
amount of oil supplied is in proportion to the throttle open- 
ing. The pump is so constructed that its entire barrel oscil- 
lates as it pumps. This oscillation is taken advantage of 
to uncover intake and outlet passages, so that no valves are 
required in the pump, making a simple and efficient device. 

The Electric Equipment 

On the right side of the engine are the three electrical 
units, providing for ignition, starting and lighting. A 
silent chain, outside of the eccentric-shaft chain, drives the 
generator shaft at engine speed, and back of the generator is 
the magneto, both resting on brackets on the crankcase. The 
starting motor is hung below the right rear supporting arm, 
and it drives the flywheel through the Bendix connection, 
which is applied similarly to the other Overland model. 



Throughout the chassis and bodies standard Overland prac- 
tice as used on the six is followed. The drive is through a 
cone clutch and three-speed gearset to a floating rear axle. 
The drive shaft, fitted with a universal at the front end, is 
inclosed within a torsion tube which attaches at its rear 




Upper — Illustrating the detachable cylinder head construction of 
the new Willys- Knight motor and also showing the upper part of 
the spherical combustion chamber formed by the detachable cylinder 
head. The cover plate acts as the top of the water-jacket 

Lower — Phantom view through the new Willys- Knight engine 
showing the operation of the water-circulating system 



Digitized by 



Google 



100 



THE 



AUTOMOBILE 



July 15, 1915 




Top — The new Willys- Knight five-passenger touring ear eelllng 
for (1.095 

Upper middle — Roadster on the same chassis which lists at $1,065 
Lower middle— Seven-passenger limousine priced at $1,750 
Bottom — Coupe model marketed for $1,500 



end to the gearbox. The latter is attached to the rear axle 
which is a characteristic of cars of this make. 

The rear suspension is by three-quarter elliptic springs 
which are underslung from the axle tubes. These springs 
measure 48 by 2 in., while the front half-elliptics are 36 by 
1% in. Brakes have plenty of power for the car, the drums 
having a 14-in. diameter with a width of 2^4 in. 

Principal Bearing Dimensions 

INNER OUTER 





PISTON 


SLEEVE 


SLEEVE 


Length connecting rod bearings (cen 










10 


2 3/16 


3% 




FRONT 


CENTER 


REAR 




• 2% 


2% 


3 11/16 
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2 




• 2% 


2% 


2% 


Diameter eccentric shaft bearings... 


• 1% 


2 


2 



One Chassis — Four Body Types 

All four of the body types, namely, touring car, roadster, 
coupe and limousine, are fitted to the one chassis, whose 
wheelbase is 114 in. Bodies follow out the same general lines 
as others of this make. The upholstering is of leather, and 
doors are made wide and fit well into their panels. The 
fenders are crowned, which is always a point that adds to ap- 
pearance. For the finish, royal blue with ivory striping has 
been decided upon as standard. Wheels are gray with 
fenders and trimmings of black enamel. 

The touring car is the only one of the types which sells 
for $1,095. The roadster is still less, priced at $1,065, while 
the coupe is $1,500 and the limousine, a seven-passenger 



design, is $1,750. Needless to say, each car carries complete 
equipment with the open models fitted with 34 by 4 tires, 
non-skids in the rear, and the closed cars mounted on 35 by 
4%'s, non-skid all around. 

To Issue Circular on Rubber Testing 

Washington, D. C, July 10 — The Bureau of Standards, 
Department of Commerce, is about to issue the third edition 
of a circular on the testing of rubber goods. This publica- 
tion, which has been very much enlarged, is fully illustrated, 
and describes in detail the method of procedure in conducting 
physical and chemical tests of rubber. The testing machines 
and apparatus developed at the bureau greatly facilitate the 
testing of rubber, and the object of this circular is to assist 
manufacturers and consumers in establishing standard 
specifications and standard methods of test. The subject 
matter proper is introduced by a brief outline of the processes 
through which rubber passes before reaching the factory, 
followed by a short description of the usual processes of man- 
ufacture, which include washing, drying, compounding, 
"making up" various articles, and vulcanizing. The physical 
tests most commonly employed are explained very thoroughly. 
These include tests for tensile strength, ultimate elongation, 
and elasticity. Conditions affecting the results of tests are 
discussed at some length and experimental data are given to 
show the necessity of -a standard procedure in testing. 

A general discussion of the chemistry of rubber is fol- 
lowed by a brief explanation of the object of each of the 
analytical determinations that are commonly made. After 
this are given the methods in use at the bureau. 



~N 1 




Layout of the silent chain drive at the front of the new Willys 
Knight motor. E la the eccentric and G the generator shaft 




Brake horsepower, fuel consumption and torque curves of \ 
Willys- Knight four-cylinder motor 
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Packard Twelve Makes 72.7 M.P.H. 
on Chicago Speedway 

First Manufacturer's Test on New Board Track Shows 13.3 M.P.G. for Twin- 
Six in 50-Mile Economy Test— 69.8 M.P.H. with 
Seven Passengers and Top Up 



CHICAGO, ILL., July 10— The first use of the Chicago 
2-mile board speedway for testing by manufacturers 
took place to-day when the Packard Motor Car Co. 
tested its new twelve for economy, speed and other factors, 
the test being made under the supervision of the American 
Automobile Assn. with its officials, timers and starters. 

The first test to be made was for economy. In a 50-mile 
run, with top down and windshield up, carrying five pas- 
sengers, the new Packard twin-six consumed 3 gal., 95% oz. 
of gasoline, averaging for the 50 miles, 13.3 miles per gal. 
The weight of the car with the passengers was 5400 lb. 

72.7 M.P.H. for 10 Miles 

Next, Ralph De Palma, with one passenger, made a 10- 
mile run, with top down and windshield up, covering the dis- 
tance in 8 min. and 15 sec, an average of 72.7 m.p.h. Al- 
though for a much shorter distance, this betters the record 
set by the Packard at last year's test by more than 2 m.p.h. 

The last test of the day was a 10-mile run with Ralph De 
Palma driving. He carried six others in the car with him, 
had the top and windshield up and averaged 69.8 m.p.h. The 
lap time, as checked. by officials on this run was: 

Lap. No. Time 

1 1:43.8 

2 1:44.2 

3 1:43.8 

4 1:43.3 

5 1:43.3 

Total 8:38.4 

Average 69.8 m.p.h. 

Both cars were in full touring trim in the trials. Wind 
resistance proved quite a factor with the top up and un- 
doubtedly the lower average in the latter test as compared 
with the Indianapolis test last year is accounted for by the 
fact that in the previous trial in the Hoosier metropolis, the 
top was down. 




De Palma averaging 72.7 m.p.h. for 10 miles In Packard twln-alx 
on Chicago speedway 




Finish of 10-mlle speed teat. De Palma driving at 69.8 m.p.h. 



One of the cars was shipped direct from the Packard fac- 
tory at Detroit yesterday, and never had been given any try- 
out. The other was the twin-six President Joy of the Lincoln 
Highway Association drove to the Pacific Coast recently. 
Both carried regulation touring car equipment, including ex- 
tra tires, and no changes were made in the cars. In other 
words they were exact duplicates of the cars of this type to 
be seen in daily use throughout the country. 




Five-passenger economy teat Packard twln-alx on a turn. En- 
gineer Vincent driving 
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Owen Magnetic Makes Progress 

Entz Transmission in Chassis Shows Great Improvement 
Over Original Design— A New Sort of Motoring 



■ • ■ 1 ■ 1 va\ . '. w^ GE NERATOR 



- 1 7~ y M O T O K 




Fig. 1 — Section of Owen -Entz transmission. Generator field com and colli form the gaaollne engine flywheel and the collector ring* 
ehown are for the purpoee of connecting the field current of the generator to the various circuits. The brushes of the generator 
revolve with the field. The two armatures are Identical and both are keyed to the hollow shaft which Is attached to the propeller 
shaft and has no connection with the engine 



IN the Owen magnetic transmission car there is never 
any positive gear connection between the motor and the 
rear road wheels. 
Quite what this means is appreciated, once it is experi- 
enced, but to describe in words the effect, from the viewpoint 
of the ordinary passenger in the car is extremely difficult. 
If the reader has ever ridden in a wind wagon or a wheeled 
vehicle driven by an aeroplane motor and aeroplane propel- 
ler, he will have some idea of how the Owen car feels to 
ride in. Or if he has not this experience an idea may be 
obtained by imagining an immense rubber shaft which is 
twisted at one end by the motor and drives the axle by un- 
twisting at the other. That is to say there is a perpetually 
soft cushion between the source of power and the wheel, it 
is impossible for shock of any sort to be carried from one to 
the other as the intermediary mechanism forms a sort of 
energy reservoir always prepared softly to absorb excess 
power or to give out again extra torque to the axle. 

Perhaps it might be said that the magnetic transmission 
is to the chassis what the pneumatic tire is to the wheel. It 
does not add so much to the comfort of motoring as does the 
pneumatic tire compared with a steel tire, but the utter ab- 
sence of all sense of hardness is very similar to that given 
by the pneumatic. 

The Dual Control 

The car handles more as though it had only one speed. 
There is a throttle pedal which operates normally, and above 
the steering wheel is a lever very much like the usual throt- 
tle lever. If opening up on the accelerator pedal is not 



enough to meet the roaa conditions of traffic or gradient, 
then the lever is pushed along an inch or two, and the car 
gathers way just as though a second gas feed had been put 
into commission or a few more cylinders added to the motor. 

An Ever Slipping Clutch 

The principle of operation is really that of the clutch. The 
Entz transmission is an electro-magnetic clutch which is al- 
ways slipping, sometimes a great deal, sometimes a very lit- 
tle; and the energy dissipated by the slip is caught, to be 
used up again later on. If a car had a clutch made of some 
material which could not be burnt nor worn out it would be 
possible to arrange a transmission by a purely mechanical 
device for tightening or loosening the grip of the clutch, but 
if this were done, the instant the clutch began to slip energy 
would begin to be thrown away in the form of heat. This 
could not be recovered, and also the more we wanted to use 
the slip so as to give the effect of a lowered gear ratio the 
greater the proportion of the power that would be wasted. 

The magnetic transmission is a clutch that can be tight- 
ened magnetically, but the slip creates electricity instead of 
heat, and the electricity is used to drive the car. We take 
the high-speed energy from the motor and apply low-speed 
energy direct to the axle without any connection save a few 
stout wires. 

Naturally enough, a thing so different from the ordinary 
creates fear in the mind of the prospective purchaser; he 
wonders what peculiar tricks it may have that he will not 
be able to understand, and the electrical part awes him with 
its bright commutator bars and big brushes. Perhaps the 



Digitized by 



Google 



July 15, 1915 



THE AUTOMOBILE 



103 




Fig. 2— Left — Armatures of motor and generator attached to propeller shaft 
Fig. 3 — Right— Field colls, etc., forming flywheel of gasoline motor 



simplest way of tackling this point of view is to say that the 
essentials of the electrical transmission are units of elec- 
trical machinery that central station work of nearly two 
generations has proved good. Added to this is the extremely 
important point that the brushes and commutator bars which 
are the only parts of an electric generator that can possibly 
wear are hardly ever used anything like so hard as they 
would be in lighting service. 

Like all other cars the Owen magnetic does most of its 
work on high gear and the difference in speed between the 
electrical moving parts is then only from 60 to 100 r.p.m., 
as compared with several hundreds of revolutions for a cen- 
tral station dynamo or several thousand for an automobile 
lighting generator. Obviously so slow a rubbing speed of 
brush on commutator as this can produce but very little wear 
indeed so the life of the parts ought to be very great. 

Process of Driving 

To start the car all there is to do is to pull the lever on 
the steering wheel into the starting position, which turns 
the motor over at a high speed, owing to the size and power 




Fig. 4 — Upper — Controller box at base of steering column, show- 
ing gear connection. This box contains all switches and resist- 
ance colls 

Fig. 5 — Lower— Buds motor In Owen Magnetic chassis 




of the electrical machines available. Then, without touch- 
ing the accelerator pedal it is possible to go forward or 
backward by merely moving the lever on the steering wheel 
to and fro. 

Flexibility Illustrated 

One of the most curious effects is that the motor can be 
used to hold the car on a grade by letting it turn over at 
an idling speed and putting the lever in a position which al- 
lows the maximum slip in the transmission short of com- 
plete freedom. A favorite demonstration with the car in 
order to show the flexibility of the transmission is to drive the 
car to the middle of a ramp with fairly steep gradient, set 
the hand lever in a position where the motor can hold the 
weight of the car against gravity and then go slowly for- 
ward or backward by gently opening or closing the throttle. 
It is not suggested that this ability to use the motor to play 
with the car on a grade is of much utility, but it is a good 
way of showing how the transmission is the equivalent of a 
clutch that can be tightened or loosened by varying the mag- 
netic grip. 

Stages of Grip 

Turning to the diagram, Fig. 1, the field magnets and coils 
of the generator form the flywheel of the engine. Neglect- 
ing the motor part of the transmission, the armature of the 
generator is on a shaft running free on a spigot ball bear- 
ing in the flywheel and attached at the other end to the drive 
shaft and so to the bevel pinion of the rear axle. 

Thus the field of the generator runs always at 
engine speed while the armature of the generator 
runs always at propeller shaft speed. 

The effect of running the engine and so spinning the field 
magnets of the generator is to induce currents in the arma- 
ture which make a magetic attraction between the armature 
and the field. This is equivalent to tightening the fields 
upon the armature if we follow the clutch analogy, so the 
armature tries to turn with the field and will do so if the 
resistance to motion of the car as a whole is not too great. 
This means that part of the energy in the flywheel of the 
engine goes to the creation of electric currents in the arma- 
ture coils, and part to the direct mechanical work of turning 
the armature and so driving the car. 

Now this current that is created in the armature of the 
generator is taken to the second part of the transmission 
which is an electric motor. This is also shown in Fig. 1 and 
its field magnets are fixed stationary while the armature is 
keyed to the same shaft as the armature of the generator. 
Thus whatever else happens the two armatures are always 
running at the same speed and that speed is the speed of the 
propeller shaft. 

Circuits One by One 

On the foot of the steering column there is an aluminum 
case containing sundry resistance coils and a switch or two. 
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Fig. 6 — Upper — Steel cradle attached to chassis side member 
for support of battery 

Fig. 7 — Lower — An Instance of the neatness of the car. The 
battery cover on the running board. This la attached by two 
nuts and a portion of the board slides out If It la desired to remove 
the battery completely 

The parts are of robust size and comprise the whole of the 
control. In the following the effect of moving the lever on 
the wheel is described in electrical terms and the description 
should be read with continuous reference to Fig. 1, remem- 
bering all the while that: 

a — The generator field runs at engine speed. 

b — The motor field is stationary. 

c — Both armatures revolve together at drive shaft speed. 
Neutral Position 

All circuits are open and there is no current being gen- 
erated or used. The battery is idle unless in use on the lamp 
circuit at night. 

Cranking Position 

Current from the battery is switched into the generator 
causing the latter to behave as a motor and spin the engine. 



Charging Position 

Small boosting charge taken from generator and put into 
battery, only used if battery is accidentally low. 

First Car Motion 

Generator field windings connected through resistance thus 
causes gentle excitation and prepares the generator for 
larger current demands. 

Second Position Equals Lowest Gear 

The generator field is short circuited so that maximum 
current is produced. This causes the field to grip the arma- 
ture and also sends current from the generator to the motor 
part of transmission where it assists to drive car. Battery 
is totally out of use. 

Third Position 

Resistance is switched into the field coils of motor, so throw- 
ing a greater load on the generator which is equivalent to 
tightening the magnetic grip on the armature. 

Fourth Position 

It is similar to last only more resistance is put into the 
motor field. Successive positions act in the same way till 
we come to the seventh and last. 

High-Gear Position 

As in the first-speed position the generator field is shorted, 
but instead of current being sent to the motor none is 
switched into any outside circuit whatever. This gives the 
greatest possible grip because all the current generated is 
used to attract the armature and drag it around. This high- 
gear position is paradoxial to some extent because the effect 
of the grip caused by the current is to reduce the current. 
That this is so can be seen when it is remembered that the 
amount of current is proportional to the relative speeds of 
the generator fields and the generator armature. When these 
are, say, 1060 and 1000 r.p.m., the relative motion is only 
60 r.p.m. and the current generated very small, but just 
enough to maintain the grip. If we now strike a road resist- 
ance like a grade the relative motion increases, the current 
increases and the grip increases so the clutch tightens itself 
up automatically to suit the road conditions. 

In the high-gear position we have explained that no current 
is sent to the motor; on the contrary, a special small shunt 
winding on the motor field is switched into circuit and thence- 
forward the motor delivers a charging current to the battery. 

Electric Brake 

An accidental feature of the transmission is to provide 
an extremely powerful electric brake which automatically 
releases as the car slows down. It cannot be used for stop- 
ping the car altogether because its power depends upon 
motion of the vehicle, but it is very effective when the car 
is traveling fast. If the lever be put into the neutral posi- 
tion when the car is running the heavy current induced by 
the motion of the car in the series winding of the electric 
motor is turned into the resistance coil employed in the charg- 
ing position which is used for boosting the battery, as ex- 
plained above. On a steep grade this electric brake will keep 
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Fig. 8— Complete Owen Magnetic chassis, showing the graceful lines 
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T\$. 9 — Complete transmission In place In the chassis, showing 
accessibility of brush gear 

fcwn the speed of the car to 15 or 20 miles an hour, and 
* it is very useful. Of course it has no wearing parts. 
So ranch for the electrical system ; the description is suffi- 
aat for anyone who knows a little electrical science and 
is mount of description will make the detail operation 
a«c to a man who has no electrical knowledge whatever. 

bit from Good Components 

Iteiring to give the transmission the very best opportunity 
aofcibit its advantages in the hands of users accustomed 
kit best sorts of automobiles, the Owen company selected 
fe tfce chassis the parts which it thought would be reliable, 
fed* motor a six -cylinder Buda is used, tested twice by its 
" aies and delivered under a contract that provides for a 
' a* of finish usually reserved for exhibitions, and a final 
■peaion after all ordinary inspecting processes are over. 
kaeto ignition is used, not because the electric energy of 
■ kttery could not be employed, but because the magneto 
sit! the motor a separate unit complete in itself. 
3e rear axle is made by the American Ball Bearing Co., 
•9 spinl-bevel drive and very large brakes of the expand- 
iftjjt, totally enclosed. Steering gear and front axle are 
aakrly good and every detail fitting is of the very best 
' jafy. lit the design of the springs the engineers of the 
Afetsm Spring Co. were given a free hand and the result 
i.tmarksbly easy suspension with semi-elliptics all around. 
kiutgn'mg the radiator the honeycomb, pointed type used 



for years by Mercedes and Austro-Daimler has been kept 
in mind, and the bodies are costly hand-made jobs with lines 
that are in keeping with the chassis. 

The engine and the aluminum-housed transmission together 
make a unit power plant, and connection to the rear axle 
is through an open-type propeller shaft with two universals. 
On some of the cars which are intended for long-distance 
touring a two-speed gear transmission has been added to the 
rear axle so that the whole electrical range of speeds may be 
available with either a high or a low axle ratio. Normally 
a bevel ratio of about 3.5 to 1 suffices and the Pennsylvania 
mountain roads have been tackled on this gear. 

Since the transmission was described in The Automobile 
a little more than a year ago it has not been changed in 
principle, but the car has been changed a good deal. Instead 
of being an experimental vehicle with the noticeable crudities 
of experimental jobs, it is a handsome car with a well- 
designed and proportioned chassis. 

Thus described the chassis sounds simple enough, as it 
certainly is. There is no mystery about the action of the 
transmission whatever. What cannot be put into words is 
the really remarkable difference between driving a car with 
this transmission and an ordinary car. One most curious 
effect is that if the foot is taken off the accelerator pedal 
the effect is equivalent to releasing the clutch of an ordinary 
car. The motor is totally disconnected as soon as the mag- 
netic grip lets go and this it practically does as soon as it 
gets down to idling speed. Downhill, then, the car coasts 
freely and in pulling up on the level the throttle can be shut 
much further from the place where it is desired to stop, 
since there is no frictional resistance offered by the motor 
as it slows to idling speed. 

While all ordinary hills can be taken without touching the 
control, the wide range of speeds allows a very rapid acceler- 
ation up hill if starting on the grade because the engine can 
be allowed to run up to 1000 revolutions or so and then 
the control slowly pushed forward. As step by step it 
passes the engine speed holds more or less constant at its 
power peak position and the car gathers speed. 

To handle this car is an experience that would be enjoyed 
immensely by any driver of experience because it provides 
a really new sensation. Though easy to handle there are 
many little things which can be learned and which help to 
get the very best out of the car and there is a great fascina- 
tion in controlling with a touch of the finger instead of 
with combined action of hand, foot and eye. 



Beck Jitney Bus Has Steel Body 



k Chicle which is suitable for either hotel bus or jitney 
*»4wi.th a body having a passenger capacity of ten or 
Mkvas been brought out by Beck & Son, of Cedar Rapids, 
t. «. -v—*-**^ rapacity of 2.000 pounds and is an 

■eabVed design throughout with a special body built of 
«o*. \s shown in the accompanying illustration, this is a 
i ta%*mdow design with a rear step. It is upholstered 
\ Wjbout in leather and is weather-proof. 

Ta*V° wer plant is a Continental, 3.5 by 5 design with the 
fac cylinders cast in a single block. Other specifications of 
ataotor include a three-bearing crankshaft, splash lubricat- 
■tiystem and thermo-syphon cooling:. The power is de- 
hml through a twelve-plate disk clutch to a three-speed 
awaet Throughout, the drive is standard, being taken 
■mgh two universal joints to an internal gear rear axle 
■wing a ratio of 6.5 to 1. The wheelbase is 124 inches, the 
tod standard and the tires are solid 35 by 3 front and 35 by 
ZS rear. Pneumatics 35 by 5 will be furnished at an extra 
•* $50. The car is fully equipped for electric lighting 
■"^s- a 100-ampere hour storage battery. 




Combination jitney and hotel bus brought out by Beck & Sons, 
Cedar Rapids, Iowa. It has a capacity of 2,000 lbs. 
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American-Built Motors of Recent Design Compare 
Favorably with European Products — Both Develop 
Over 12 Horsepower Per Liter Displacement 

By Chester S. Ricker, M. B. 



INDIANAPOLIS, Ind.— Editor The Automobile:— The 
first article by S. Gerster on Europe's High-Efficiency 
Motor in The Automobile for April 16 is exceedingly 
interesting as it brings up some very pertinent questions in 
regard to motor speeds. Mr. Gerster gives racing motors an 
average piston speed of 69 to 66 feet per second and touring 
-car motors 46 to 52 feet per second in the paragraphs which 
apply to this factor in motor efficiency. 

It is very interesting to compare some curves which were 
published under Mr. Charles Y. Knight's name in The Auto- 
mobile for December 4, 1913, with curves of some later 
motors, such as have been brought out during the past year. 
•One of these motors is an eight, the other a four-cylinder. 
It is particularly interesting to make these comparisons 
after reading Mr. Gerster's article because it gives one a 
-concrete answer to the question, "How near do American 
motors approach the best European practice?" 

Power Per Liter Displacement 

The only way that the writer knows by which motors of 
varying sizes and strokes may be directly compared is to 
plot curves between piston speed and horsepower per liter. 
While it would seem more logical in this country to use cubic 
inches per horsepower as one of the units, it is more con- 
venient to employ the liter displacement unit in order to make 
direct comparisons with European figures. In Mr. Knight's 
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Curves Indicating the brake horsepower developed by different 
motors under teat 



power curves r.p.m., instead of piston speed, is made the 
abscissae, but that is hardly fair to either long or short stroke 
motors, so his curves, A, B, C, D, E in the accompanying plot 
have been corrected to read feet per second instead of r.p.m. 
Otherwise no changes have been made in his curves and in 
addition curves, F, G, H, I have been added. 

Official Tests of Eight and Four 

Curves F and G are particularly interesting as they are 
the official test results obtained from the Automobile Club of 
America tests on the two motors in question. The curves, H 
and I are equally interesting because they are representative 
of two entirely new developments in commercial motor design. 
The first one is that of the new Herschell-Spillman eight- 
cylinder V motor, while the second curve is that of a four 
cylinder T-head motor with four valves per cylinder. The 
latter motor has been in hard service for over a year in quite 
a number of motor boats, one in particular being the U. S. 
Navy record-breaking Hydroplane. In this service it runs 
normally at 75 per cent, of its maximum power, yet at that 
speed it delivers 12.3 horsepower per liter of displacement, 
which is considered very high. 

Consideration of the Curves 

Curve A. This curve was made by a small special Silent 
Knight motor having 126 cubic inches displacement, 2.016 
liters and developing 50 horsepower at 3,000 r.p.m. The bore 
and stroke of the motor were 75 by 114 millimeters. Its 
maximum piston speed was, therefore, 37.5 feet per second. 
It also raises the question in the writer's mind as to how 
much more power this motor would have developed had it 
been carried up to 50 or 60 feet per second, as Mr. Gerster 
states can be done in racing practice. Suffice it to say, that 
the Knight motor performance has the characteristics 
towards which all other motor builders are striving. But this 
curve represents a motor which is not commercial so we must 
turn to one which is. 

Curve B. This is much more nearly a standard of 
Knight practice in commercial motors, but Mr. Knight states 
that the maximum efficiency of this motor, 16.76 horsepower 
per liter, was obtained at 2,200 r.p.m. and that two car- 
bureters were used, two Zenith carbureters being the only 
non-standard feature of the motor. 

Eight Develops 70 H.P. at 2,380 R.P.M. 

Curve H. The third highest curve is that of the Herschell- 
Spillman eight-cylinder motor. This motor developed a maxi- 
mum horsepower of 70 at 2,380 r.p.m. at which point its 
efficiency of performance was 15.6 horsepower per liter of 
displacement. The cylinders have 3-inch bore and 5-inch 
stroke, giving a displacement of 282.4 cubie inches or 4.618 
liters. The test was made with the motor equipped with 
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Westinghouse ignition and Zenith eight-cylinder type of car- 
bureter. The latter was fitted with No. 21 Venturi tube, 
No. 120 jet, No. 115 compensator and No. 60 well. It is very 
interesting to note how closely this curve parallels that of the 
standard Knight curve, B. It shows that this motor runs just 
a little faster in order to accomplish the same results. If the 
valves were only a bit larger this motor would probably dupli- 
cate the Knight performance. 

Curve I. The Sturtevant motor seems to be a continuation 
of the Curve D which was taken from some anonymous 
English motor. It does not show such a rapid increase in 
efficiency as the eight but reaches a bit higher output, the 
best performance of this motor being reached at 2,150 r.pjn. 
when it develops 100.5 horsepower or 16.4 horsepower per 
liter. But this motor is designed to run normally at an 
output of 12.5 horsepower per liter and does it. The next 
best efficiency for long running is found in the Moline-Knight 
Curve F, which has a maximum output of 11.1 horsepower 
per liter, at 28.6 feet per second. During the 300-hour test 
at the Automobile Club of America it developed only 7.94 
horsepower per liter when running at an average speed of 
18.6 feet per second for the whole test. 

Curves D, E, F, and G are used merely for comparison. 

Some Details of Sturtevant Motor 

The Sturtevant motor has a T-head cylinder like that 
shown in Fig. 6, of Mr. Gerster's article only the valves 
have vertical stems instead of inclined ones. The bore and 
stroke are 4.5 by 6 inches, respectively, the displacement 
being 381.6 cubic inches, or 6.106 liters. At 1,475 r.p.m. or 
24.6 feet per second piston speed, this motor develops 75 
horsepower, or 12.3 horsepower per liter. At 2,150 r.p.m. 
or 36.9 feet per second it develops 100.5 horsepower or 16.4 
horsepower per liter. 

The motor is not freakish in construction and surprisingly 
light for a marine engine. It weighs only 650 pounds, in- 
cluding the reversing gear mechanism, clutch and elevated 
starting crank. The valve diameter, clear, port opening, is 
1 13-16 inches. All the valves have a 7-16-inch lift and a 
45-degree seat. The valve timing is not unusual except that 
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Brake horsepower curve of the four-cylinder Sturtevant marine 
motor model E-4 



the inlet and exhaust valves are overlapped. This, however, 
has been practiced on T-head motors for a long time. The 
exhaust valves open 45 degrees ahead of bottom center and 
close 10 degrees after top center. The inlet valves open 
on top center, thus overlapping the exhaust 10 degrees, and 
close 30 degrees past bottom center. The compression ratio 
is 4.5 to 1. All of these motors are equipped with a standard 
2-inch Zenith carbureter, this size having been found to give 
the maximum performance. The reciprocating parte are 
especially light, considering that the pistons have three 
rings and are made of cast iron. The piston pins turn in 
the piston bosses which are bushed with bronze. Still the 
pistons, with rings and piston pin, weigh 1,150 grams or 
2.54 pounds and the connecting-rods weigh 1,180 grams or 
2.6 pounds. The total weight of reciprocating parts, there- 
fore, is only 3.84 pounds. These tests were made with Bosch 
ZR magneto and only one set of spark plugs over the intake 
valves. It is quite possible that this motor would have de- 
veloped more power if two spark plugs had been used. 

Conclusions 

From the above, it seems that we are building motors in 

this country that show up very well with European com- 
mercial products, although both of these motors only have a 
maximum speed of about 37.5 feet per second and a normal 
running speed of about 25 feet per second. Both of these 
motors can develop better than 12 horsepower per liter dis- 
placement, which seems from this data to be the average 
towards which we ought to strive — this power output to be 
obtained at not over 25 feet per second piston speed. It 
will be noted that the eight-cylinder motor develops nearly 
14 horsepower per liter at this speed. — Chester S. Ricker, 
M. E. 



Above — Exhaust side of four- 
cylinder Sturtevant marine motor, 
showing mounting of magneto and 
pump. Right— Intake side of the 
same power plant. Carbureter Is 
mounted at an angle to allow for 
the slant of the motor when In a 
boat. Note large manifold and hot 
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A Jeffery quad hauling a Krupp gun belonging to the Belgian army through northern France 



War Trucks and Tractors Well Tested 

Organization Excellent — Guns on Four- Wheel Drive Chassis 

By W. F. Bradley, 

European Representative of The Automobile. 



PARIS, June 21 — After several months spent in France and 
Belgium in the respective interests of the Jeffery and 
the Knox companies, Messrs. H. C. Hill and H. F. 
Blanchard will sail from Bordeaux for New York next Satur- 
day. Mr. Blanchard has demonstrated the Knox tractor to the 
French army authorities, and after tests on gradients officially 
certified to have 12, 16 and 19.7 per cent, has convinced the 
authorities of the value of his vehicle and has been given the 
desired contract. Mr. Hill is leaving behind in France about 
2,000 Jeffery quads and trucks and fifty Jeffery quads in 
Belgium. In addition, England has 100 and Russia 400 quads. 

French Army Trucks Well Manned 

"Before coming over here," said Mr. Blanchard to The 
Automobile representative, "I was filled with stories about 
disorganization in the French army. According to these 
reports all the men who knew anything about automobiles 
had been sent into the trenches and green men were being 
broken in to handle trucks. It was stated that everywhere 
there was a square peg in a round hole. Well, I have seen 
something of French military matters, and I want to say that 
they have some organization. Everywhere I have been the 
officers and men have been leading engineers from good fac- 
tories such as the Delaunay-Belleville, Panhard, De Dion 
Bouton, Delage and Peugeot, who know everything there is 
to be known about an automobile. Up at Havre the man who 
receives and tests American trucks is Adjutant Lemale, a 
clever Delaunay-Belleville engineer and inventor of a won- 
derful gasoline turbine used in French torpedoes. His assist- 
ant was attached to the Darracq factory. The chief French 
buyer is Lieutenant Lumet, who holds the post of chief en- 
gineer at the Automobile Club of France laboratory." 

Tested in Ditches and Over Hills 

Mr. Blanchard is enthusiastic about the way in which the 
French organize their convoys and test men and trucks. The 
American trucks come from Havre to Versailles in convoys 



of forty. In Versailles they are individually examined and 
fitted out, two drivers are put on each truck or tractor and 
they are sent where required at the front in convoys of 
twenty. Each convoy is in charge of a lieutenant on a touring 
car, and one of the trucks is equipped as a repair shop, and 
another carries the cooking stove' for the men. Mr. Blanchard 
says that he had the good luck to be present at the final test 
of a dozen convoys of all-drive tractors, comprising Jeffery 
quads, Panhard, Renault and Latil four-wheel drivers. They 
were taken over the hilliest and roughest country around 
Paris. The Jefferys had to go through a ditch so deep that 
when the nose of the first machine was down the starting 
crank was broken off. The crank was fastened up and each 
machine went through the ditch with a clearance at the front 
when the rear was elevated of not more than a couple of 
inches. This test was for the benefit of drivers as well as 
machines, and no green man could possibly get through it 
without detection. 

75 -Mm. Guns on Jeffery Quads 

The French government has formed twelve batteries of 
T5 mm. guns on Jeffery quads. The gun, which weighs 2 
tons, has a special mounting on the truck platform, and when 
it is about to be fired the chassis is raised by means of special 
jacks so as to take all the load off the springs. The system 
is so perfect that if a piece of note paper is laid on the top 
of the supplementary coil springs it will not be shaken off 
when the gun is fired. The gun kicks back against a special 
hydraulic brake, the nature of which is a secret, and returns 
to its original position without varying a thousandth of an 
inch. There are four guns in each battery, or forty-eight 
guns mounted in this way. In addition, each gun-bearing 
automobile is attended by a second Jeffery quad carrying 
ammunition. 

In addition to France, Mr. Hill has transacted business with 
the Belgian government. Practical tests, in which the Jeffery 
quad had to haul a heavy Krupp gun, were made in rough 
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Connecticut Battery Ignition for Fords 

System Mounted on Interchangeable Timing Gear Cover Plate 



MERIDEN, CONN., July 10— The Connecticut Telephone 
& Electric Co., this city, has brought out an edition 
of the Connecticut ignition system especially adapted 
to Ford cars. The complete outfit, including wiring and 
everything except the battery, sells for $28.50 and one of the 
features of its construction is that it can be quickly installed 
upon any Ford car. As shown in the accompanying illustra- 
tion, the plate which fits over the timing gears of the Ford 
at the upper front portion of the crankcase is replaced by 
another which is interchangeable with it but which contains 
the vertical shaft for the timer distributer together with the 
bevel gear drive necessary for operating it. On a bracket, 
integral with this same plate, the single unit coil, which is a 
high-tension, non-vibrating design, is also mounted and con- 
nected to the timer distributer by short wires. 

The remaining unit is a switch which includes the Con- 
necticut feature of disconnecting the battery, should the 
switch be left in the on position with the motor not running. 
The automatic release is effected by a small rheostat which 
becomes heated from the continuous current passing through 
it from the battery and bends over, making contact with a 
small buzzer coil arrangement which in turn kicks the switch 
out of contact. It is thus impossible to run down the battery 
by accidentally leaving the switch turned on. 

Switch Flush with Dash 

Another feature of the switch is that it sets flush with the 
dash, having only the control buttons on their metal plate 
visible on the driver's side. The coil being mounted on the 
new timing gear cover plate which replaces the old one does 
away with an awkward mounting on the dash of this instru- 
ment, thereby permitting a neat layout which can be easily 
installed with the tools in the ordinary kit. 

The Connecticut system operates on the open circuit 
scheme, the interrupter being so constructed that the primary 
circuit of the coil is completely saturated before the breaking 
point is reached in order to produce a spark of maximum 
intensity upon the interruption of the circuit. 

It is claimed that with this system, both electrical and 
mechanical lag have been eliminated throughout the entire 
range of motor speed. The breaker mechanism consists of an 
arm carrying one contact piece, a stationary block carrying 
the other, an insulated roller carried upon the arm and a cam 
mounted upon the driving shaft. On the driving cam there 
are four high spots for the Ford outfit, each of them being 
90 deg. from the next. This allows a period for maximum 
saturation. 

Synchronism of ignition, or that quality which allows the 
spark to occur at the same relative part of the stroke, is 
obtained by the elimination of the electrical lag due to the 
intensity of the induced current. In other words, for all 
practical purposes, the spark occurs at the same position as 



country between Calais and Dunkirk. These guns were sup- 
plied by Krupp to the Belgian army some time before the war. 
They were found to be most efficient weapons, but when the 
ammunition which had been furnished by the German firm 
was exhausted no more was available. This difficulty has 
been overcome by making special shells for these guns in the 
French factories. The Krupp gun was dragged into difficult 
positions by five teams of four horses each and had to be got 




The system as It appears mounted on a Ford motor 




Units of Connecticut Ford system. Insert — Flush dash switch 

regards piston travel regardless of the speed of the engine. 

The wiring of the system is very simple and by following 
the directions with the outfit, even an amateur motorist will 
have no trouble in installing the outfit. The current is taken 
from the coil lead to the central point of the distributer 
mechanism and from there carried by means of a brush, to 
the high-tension terminals from where the current is taken 
on the high-tension lead directly to the spark plug. 

A. J. Picard & Co., New York City, are the exclusive dis- 
tributors for the new system. 



out by one tractor. This was accomplished in every case, and 
the Belgian army has now secured fifty quads, all of which 
are used for hauling guns. 

In addition to the quads, Jeffery has delivered 1,000 %-ton 
trucks to the French government for ambulance work. These 
chassis have pneumatic tires, twins at the rear and singles at 
the front, and bodies are fitted in France to meet various 
requirements in this field of military work. 
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Both aides of the Argo four-cylinder 2 3-4 by 41-2 In. block motor. Note the steel tubing rear support 



Larger Argo Chassis for 1916 

New Car Has Standard Tread and 2h by 4H Four-Cylinder Motor — Production 
Schedule of 20,000— To Sell for $385 as Roadster 
and $435 as Five-Passenger Touring 



IN these days of low-priced cars, the Argo Motor Co., 
Jackson, Mich., still is conspicuous for the moderate 
figure set on the cars of its make. It will be remem- 
bered that the Argo company was formed several years ago 
to build a small type of roadster with 44-in. tread at $295, 
Benjamin Briscoe and his associates realizing the field for 
such a moderate-priced machine. 

Large Output Planned 

Just recently, however, the Argo company brought out a 
new chassis with standard tread which incorporates a num- 
ber of improvements and differences over the first model. 
The new roadster is a very nicely designed car of the lighter 
type and is built to sell at $385, while on the same chassis, 
a neat five-passenger body is fitted, the price in this form 
being $435. Plans are well under way, it is said, for a large 
output of these two cars for the coming season, some 20,000 
of them being on the schedule. This at once gives one good 
reason why the price can be made so low, for the size of 
output is one of the biggest price-controlling factors. 

The car throughout has been designed for quickness of 
assembly and simplicity of construction, so as to bring the 
per car cost reduction to what the Argo concern believes to 
be very near the minimum. 

The specifications include a 2% by 4% -in. motor, wheel- 
base of 96 in., cone clutch, Atwater Kent ignition, left steer- 
ing, semi-floating rear axle fitted with the Bailey differential, 
elliptic spring suspension, two-speed gearset and 28 by 3 
tires. 

Lightness a Leading Feature 

In the general makeup of the Argo, lightness of weight 
has been a paramount consideration, and just how well the 
designers have succeeded in this is brought out by the fact 



that the roadster tips the scale at about 1000 lb., with the 
touring car weighing only 200 lb. more. 

The motor is a conventionally-designed four, with the cylin- 
ders cast in block, and with the valves all on the right and 
inclosed by a plate. The cylinder block is separate from the 
crankcase to which it bolts in the regular way. The case 
is of aluminum and of the barrel shape with a large plate 
at the bottom for getting at the crankshaft bearings. 
To disassemble the crankshaft a large plate at the rear end 
of the case admits of its being pulled out through this end. 

This construction of the crankcase makes a rigid engine, 
and the arrangement has been employed on a number of 
other engines with good results. The motor really develops 
a very creditable amount of power for its size. On brake 
test it shows about 17.5 hp. at normal operative speed, 
whereas the S. A. E. formula rates it at 12.1 hp. 

Three-Point Motor Suspension 

The suspension of the engine is at three points, due to 
the resting of the front center on a cross-member and the 
use of a bar of steel tubing at the rear, this taking the 
place of the ordinarily-used integral aluminum crankcase 
arms. Such a means of support makes a strong and light 
design without taking up a great deal of room. 

Standard practice is adhered to throughout the working 
parts of the engine. The crankcase is a two-bearing type, 
and from it the camshaft is driven by gear, with the drive 
for the fan pulley and distributer by another gear in con- 
nection with this cam gear. These gears are all very neatly 
housed, and they are made readily accessible by conveniently- 
placed plates. 

The distributer shaft is on the left and drives the ver- 
tically-mounted Atwater Kent instrument by bevel-gear con- 
nection. Cooling is effected by thermo-syphon, with large 
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Left — Details of the internal cone clutch. Note that the female member is attached to the flywheel by cap screws. The cone is 

composition faced and two bearings take the thrust 

Bight — Mounting of gearbox O and details of combined universal joint and transmission brake A placed between the clutch and 
the gearbox. As indicated, this brake is operated by the emergency brake lever, giving a very direct and powerful application 




Section through Argo rear axle, showing torsion tube inclosing the driveshaft and radius rod provision. The feature of this 
axle is that it employs the Bailey gearless differential comprising pawls, driving sectors and ratchets to secure a positive drive 
while at the same time giving the necessary differential action between the two wheels 
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Above — New Argo roadster telling for $385. Lower — Five-paaaenger 
touring car Hating at S435 



water outlet extending practically across the top of the cylin- 
der block. Adjustment for the belt-driven cooling; fan is 
made in the bracket which supports it. This may be swung 
toward or away from the driving pulley to vary the center 
distance. 

Splash oiling is used. There is a connecting-rod trough 
under each cylinder, and the oil is thrown by the rod ends. 
The reservoir which keeps the troughs supplied at a constant 
level is an integral part of the left side of the crankcase, 
its location making it very easy to put in the oil — a point 
which is so often overlooked. 

In the chassis design there is a liberal use of chrome- 
vanadium steel, not only in the driving members, but other 
parts taking strain. The drive from the engine is taken 
through an internal cone clutch, the female portion being 
attached to the flywheel by cap screws. The cone is com- 
position faced, and the thrust is taken by two Gurney 
bearings. 

Back of the clutch there is a universal joint of special 
construction. It is really a transmission brake and univer- 
sal all in one. The outer part of the joint takes the form 
of a drum, and a band is fitted around it. Operation of 
the emergency brake lever contracts this band, thus braking 
the car through the drive. The band is supported on a 
bracket which is attached to the side member of the frame. 

Back of this two-fold unit the two-speed gearbox is lo- 
cated. It is hung from a rather wide frame cross-member 
by four bolts. Back of this the driveshaft is inclosed within 
a torsion tube, and there are radius rods running back to the 
ends of the axle tubes. 

Bailey Gearless Differential 

Instead of using the conventional bevel gear differential 
in the rear axle, the Bailey gearless type is fitted. This 
construction makes use of pawls, driving sectors and 
ratchets to form a positive driving connection between the 
driveshaft and the axle shafts, at the same time allowing 
for the necessary differential action between the two wheels. 
The Bailey differential has been described before, and is 
more or less familiar to the public. There are two ratchets, 
one attached to each axle shaft, and these are free of the 
driving sectors which surround them, and which are both 
fixed to the bevel ring gear. To make a driving connection 
between these sectors and the axle ratchets, pawls are used, 
these engaging teeth in the ratchets and also being directly 



in contact with the contact faces of the driving sectors. 

This drives both wheels forward positively. When either 
of the driven ratchets revolves faster than its driving sector, 
due to turning a corner, the ratchet is shaped to push the 
end of the pawl out of its tooth, thus allowing the ratchet 
to have a free movement forward. To drive backwards, the 
sector moves in the reverse direction and pushes the end 
of the pawl out of the ratchet tooth, this throwing the oppo- 
site end of the pawl down into the tooth of the opposite 
ratchet. 

Brake and Clutch on Same Pedal 

The service brake system is very simply worked out by 
attaching the brake to the same pedal that works the 
clutch, bringing the brakes into play after the pedal has 
disengaged the clutch. The equalizer is up forward at the 
pedal, and rods run outside of the frame back to a unique 
mounting on the front end of the rear springs. The front 
hinge of the spring is used therefore as a mounting of the 
brake rod in addition to its function in the spring. From 
here a shorter rod goes back to the contracting brake band. 

There is a surprising amount of room in the touring 
body, considering the chassis length. Of pressed steel con- 
struction throughout, this body gives room for three in the 
back seat with sufficient leg length. 

In either the touring car or roadster, the front seat is 
adjustable for height and leg room. It can be moved for- 
ward or back 3 in., and the same amount up and down. 

For $60 additional, the cars are fitted with a single-unit 
Disco electric starting and lighting system. This attaches 
to the right side of the engine and is connected to the crank- 
shaft just forward of the flywheel by a silent chain. 

The standard equipment includes top and windshield, top 
cover, tools, tire pump, horn, gas headlights, and oil side 
and rear lamps. 

Westinghouse Has Two Starting Motors 

The Westinghouse Electric & Mfg. Co., East Pittsburgh, 
Pa., will make two types of starter for next season. One has 
a Bendix type of drive called the automatic screw shift. In 
this the pinion is drawn into mesh by a quick-pitch thread 
on the starter shaft, the pinion being connected to the shaft 
through the medium of a spring. This spring serves to allow 
the pinion to turn relatively to the armature shaft of the 
motor so, if the pinion teeth should happen to meet the ends 
of the flywheel teeth, the spring simply twists a little and 
lets the pinion slip into mesh with the flywheel gear. The 
spring at all times makes an elastic cushion between the 
pinion and the flywheel, so that there is no tendency for 
the pinion to slip partly out of mesh when coming over each 
successive compression stage, while cranking a big four. 

The other form of motor uses a magnetic shift and the 
teeth of the pinion and flywheel are in this case cut to a 
slight angle. They are helical teeth of small inclination. 
Switching on the current energizes a magnet which draws 
the pinion along splines on the shaft, against the tension of 
the release spring. This pulls it into mesh with the flywheel, 
and the current flowing all the time the starting motor is 
working is sufficient to keep the magnet energized. As soon 
as the engine fires the motor speed runs up, of course, and 
this has the effect of cutting down the current flowing in the 
starter circuit. Reducing the current causes the magnet to 
fall off in strength so that the release spring operates and 
disengages the pinion. This magnetic shift has the advan- 
tage that it requires only a small switch. Generators will 
be made having the ignition unit combined or separate, but 
the voltage controller and the cut-out are usually mounted in 
a separate case on the dash. The form of regulation adopted 
is the vibrator which gives constant voltage direct and not 
indirectly as in constant current types of generator. 
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Watson V-Rod Provides Adjustment 




Disassembled perspective views of Watson connecting-rod 

A CONNECTING-ROD for V motors has been brought 
out by John W. Watson, president of the American 
Bronze Co., Berwyn, Pa., which is designed to have 
the combined advantages of great bearing area and easy ad- 
justability. In other words, this connecting-rod is intended 
to provide practically the full crankpin bearing area for each 
of the two rods, and at the same time have the feature of ad- 
justability for any worn part without in any way altering the 
adjustment of any other part. 

Easy Adjustment for Wear 

With the Watson type of rod, the repairman can, by drop- 
ping the lower half of the crankcase, take up the wear on 
the crankpin bearings in exactly the same manner as he can 
with the conventional vertical motor. The cap is removed 
from the rod and by removing shims, the proper fit is given 
and the cap then bolted back into place. By the construc- 
tion of the rod, arrangements are so made that either the 
forked portion, or that part between the arms of the fork, can 
be adjusted without disturbing any other part. 

The design of this rod is also arranged to minimize wear 
between the forked rod and the bearing upon which it works. 
This provision has been made by having the projected area 
of the forked rod bearing surface about two and a half times 
that of the projected area of the piston pin bushing, and at 
the same time inherent motor conditions provide an ample 
supply of lubricant for this oscillating joint as it is located 
at the bottom of the rod with the pressure upon the entire 
bearing equal to that at the wristpin. 

Good Bearing Surface 

The rod is designed to replace types which either have good 
bearing surface and no adjustability, or adjustability with- 
out good bearing area. By combining both features it is 
necessary to make some special provisions of construction, 



and it is this feature which is the subject of the patent on 
the new rod. In laying out the bearing surface of the new 
rod it is considered that the bearing stresses on the eight- 
and twelve-cylinder motors are generally less than on other 
types because the cylinder dimensions are smaller, and in or- 
der to obtain advantage of the lower stresses, the construc- 
tion of this rod provides practically full crankpin bearing 
area for each cylinder. The bearing bushing is continuous 
across the entire top of the bearing with the adjustable fea- 
tures on the lower portions. In other words, an explosion in 
either of two opposite cylinders will work against a bearing 
which is the full width of the crankpin. 

The rod shown in the accompanying illustration was de- 
signed for an eight-cylinder motor with cylinders at 90 deg. 
For a twelve-cylinder motor with the cylinders set at 60 deg., 
the main rod would incline at an angle of 30 deg. from the 
vertical instead of at 45 deg. as shown here. The assembly of 
the rods in the manner in which the adjustments are made 
are shown very clearly in the accompanying illustration. The 
shim adjustments can be seen by referring to the construc- 
tional and disassembled views. The bearing surfaces of the 
forked rod when bearing against bronze should be hardened, 
referring to the oscillating joint. A less expensive and, ac- 
cording to the maker, an equally satisfactory method will be 
found in leaving the forked rod unhardened and having the 
back of the bronze shell upon which the rod bears faced with 
babbitt. Owing to the greater radius of this bearing circle 
the area of the bearing is such that the babbitt will readily 
endure the stresses. 

The rod was shown to members of the Society of Auto- 
mobile Engineers, during the recent cruise on the Great 
Lakes, and attracted attention from those on board who were 
interested in the design of V-type motors. It is stated that 
negotiations are under way at the present time with several 
concerns. The manufacturer states that the cost of the rod 
will about equal that of present types. 




SECTION B-B 



SECTION C-C 



Constructional details of the adjustable V-rod 
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Cadillac Eight Geared 4.42 to 1 Direct 



EDITOR The Automobile: — Which gear ratio would you 
recommend for a Cadillac eight? It is desired to 
make the performance of the car as good as possible 
considering reduction of wear, avoidance of extreme speed, 
and as little gear changing as possible. The car is to be 
driven at an average speed of about 15 to 25 m.p.h. on roads 
of the kind to be found about New York City within a radius 
of 100 miles. The car would carry the usual load of five 
people, two spare tires, tools and kit, and the gear ratios I 
am considering are 4 to 1, 4.5 to 1, 4.75 to 1 or 5 to 1. 

This query is in line with a determination to secure the 
utmost life of the car in good condition and with its maximum 
power. At the same time it is desired to have a car which 
does most of the work on high and which can run at high 
speed if necessary without the great engine speed which is 
now necessary. 

2 — Does the oversize tire 37 by 6 as against 36 by 4% 
really return the value in increased wear? What is the effect 
on the speed and power of the car oversize equipped? 
Mt. Vernon, N. Y. L. M. S. 

— The Cadillac eight uses a gear reduction of 4.42 to 1 
which is designed to meet just the requirements which you 
mention. When the engineering department of a concern 
selects a definite gear ratio, all the requirements which you 
have mentioned as well as a great many others are carefully 
considered. Therefore, you need not worry that the gear 
reduction will not be correct for the roads which you will 
find within a radius of 100 miles of New York City. The 
motor of the Cadillac car is designed for high speeds and with 
the even torque and good balance, should run several thous- 
and miles before any adjustment is needed and before any 
drop in power is noted. When it is, it can be restored to its 
normal condition by valve grinding and bearing adjustments 
the same as any other car. 

2 — The oversize tire generally returns to the purchaser in 
added mileage more than the difference in cost between that 
and the straight size tire. The effect on the power and speed 
with a motor of the power of the Cadillac eight is un- 
noticeable. 

Racing Car Gasoline Mileage Is Low- 
Editor The Automobile: — Will you kindly advise me as 
to the number of miles the average racing car goes to the 
gallon of gasoline? 
Greenville, S. C. E. B. S. 

— The number of miles per gallon varies so greatly, that 
any fixed figure cannot be taken as applicable to all sets of 
conditions. The reason for this is that in speedway racing 
such as at Chicago, speeds are so much higher than they are 
in road racing for instance, that the gasoline consumption for 
the same cars would be much different were the consumptions 
measured first on the track and then on the road. The piston 
displacement also varies to such an extent that a fixed figure 
could not possibly apply to all sizes of cars. With these cir- 
cumstances in view, it is impossible to give a broad average 



fuel consumption figure for all gasoline cars, because if 
such a figure were taken based upon all races, it would mean 
absolutely nothing. In such races, as are held at Indian- 
apolis and Chicago, where the piston displacements are lim- 
ited to 300 cu. in., the gasoline consumption is somewhere 
around 6 miles to the gallon. 

Holley 1-In. Carbureter on Flanders 20 

Editor The Automobile: — Can you tell me of a carbureter 
which will work well on a Flanders model 20. If so, would 
I have to get a new intake manifold? 

2 — Would you advise placing a larger carbureter on. If 
so, what size? 

Browns Valley, Ind. C. S. W. 

— The carbureter used on the Flanders 20 is the Holley 
1-in. and this gives perfect satisfaction, if it is in good con- 
dition, in connection with the special design of manifold 
used on this model. It is therefore unnecessary to change 
either the carbureter or manifold. 

2 — If you put a larger carbureter on your Flanders you 
would not get any satisfaction at all, for too large a car- 
bureter results in an impossibility of proper adjustment, 
and hence in very imperfect performance. 

Two Sets of Brakes Are Necessary 
Editor The Automobile: — We would like information con- 
cerning brakes for automobiles. As all automobiles are sup- 
plied with two sets of brakes, one called the service brake 
and the other the emergency, both of which act on the hind 
wheels, why is it necessary to have both? If the service 
brake will hold the wheels securely from revolving if neces- 
sary, surely the additional use of the emergency brake could 
do no more, and if so, why have both? 

Beacon, N. Y. M. P. B. 

— Either brake should be sufficient to lock the wheels and 




Fig. 1 — Layout of 1909 Maxwell gearaet and clutch members 
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hence, as you say the additional use of the emergency brake 
could do no more. An emergency brake is necessary how- 
ever, because it is equipped with a ratchet which holds it on 
when the car is stationary and if the car is stopped on a hill, 
it is necessary to have such a brake on the car. Further- 
more, should the service brake ever be in bad condition, so 
that it cannot operate, it is a safety precaution to have an- 
other brake on the car. The additional use of the emergency 
brake in stopping is not ordinarily necessary when the serv- 
ice brake is in working condition. 

Motor Can Be Repaired at Low Cost 

Editor The Automobile: — I have long been an admirer of 
the American underslung cars and would like to know if 
that concern sold their business to some other manufacturer 
as I have heard, and if so, is the American Tourist being 
manufactured under another name? 

It has been said that the engine is of very poor quality. 
Is this so? What motor was used in the American Tourist 
1911? What would be the best motor to put in this model 
when I desire to change it, considering horsepower, ease of 
installing, and at the least expense, etc. 

Brockton, Mass. W. BREWSTER. 

— The American Motors Co. has been discharged from 
bankruptcy. Whether or not the stockholders will endeavor 
to reproduce the car and to get it back into the manufactur- 
ing business is impossible to state at this time. The car 
referred to by you has a Teetor motor and this motor has 
given uniform satisfaction and is perfectly reliable. There- 
fore if you desire to put a new motor in, it would be one of 
the same make. There is no reason why you should place a 
new motor in the car however, as the one you have can no 
doubt be repaired for much less than it would cost you to 
pat in a new one, and it would be advisable to take this 
matter up with the V. A. Longaker Co., 706 Merchants' Bank 
Bldg., Indianapolis. 

Clutch Parts Are Probably Worn 

Editor The Automobile: — I have a 1909 model D. A. 
Maxwell car with a multiple disk clutch that runs in oil and 
is giving me some trouble. When I engage the clutch it 
wands and acts as if it would tear the car all to pieces. I 
have drained the clutch and washed it out thoroughly with 
kerosene and supplied new cylinder oil but it does not do any 
good. Can you tell me what to do. 

West Liberty, Iowa. E. G. W. 

— In all probability your trouble is due to the clutch 
shifter ball cup and cone which has become worn. These two 
parts form a bearing in the clutch containing twenty-seven 
%-in. steel balls and whenever the ball cup or cone becomes 
worn a trifle, the ball bearing will tend to make the clutch 




Fig. 2 — Diagram showing the Installation of the Prest-O-Starter 




Fig. 3 — Parts of the Prest-O-Llte acetylene starting apparatus 



itself rattle and slip. It would be well for you to have a 
competent mechanic to take this clutch apart to see just 
what parts are worn. A diagram giving an idea of the 
clutch is shown in Fig. 1. 

Rough Contact May Cause Trouble 

Editor The Automobile: — Kindly give me information 
relative to a Ford engine as per the folowing: 

When I short-circuit 1, 2 and 3 vibrating coils in the 1913 
model, 4 vibrating coil seems to spark for each cylinder, 
though irregularly. If I change the position of the units, 
it makes no difference. I separated the wires, took out the 
timer and cleaned same. I tested out all the wires separate- 
ly and found all the connections to be soldered and tight. 
Also put in a new wire from No. 4 coil to No. 4 on the timer 
and cannot see a change of any kind. 

The vibrator No. 4 seems to work well when the dry cells 
are used, but when the magneto is used it vibrates about 6 
to 10 times a second and causes the engine to miss. The 
plugs are all good, for I transferred them several times 
and can note no difference. The No. 4 contact in the timer 
is rough or wavy. Would that be the cause. A. J. B. 

Balston, Pa. 

— The symptoms you give for your trouble are rather in- 
definite, but if the contact in the commutator is rough or 
wavy, as you state, trouble is sure to develop and it is ad- 
visable to replace the commutator case. It would also be 
well to go over the wiring very carefully and make sure 
that the coil units in the dash coil are properly adjusted 
and in good condition. 

Speed Depends on Varying Factors 

Editor The Automobile : — Can you tell me which com- 
pany makes the Sandbo starter? It is a hand starter op- 
erated from the seat. Can it be attached to a Studebaker 
model 20? Please give me diagram of same and price. 

2 — What speed can be gotten out of a Studebaker model 25, 
1912 model if the wind resistance is reduced by putting on 
a racing body? 

3 — How much more speed can be gotten from a car by 
putting ether in the gasoline, and how much should be used? 

4 — How do the compressed air and Prest-O-Lite gas start- 
ers work? Can you give me a diagram of the latter? 

Sterling City, Cal. Elmer Marion. 

— The Sandbo starter is made by the Modern Specialty 
Co., Racine, Wis. This starter could probably be adapted 
to the Studebaker 20. A diagram of the starter as in- 
stalled on the Ford is given in Fig. 4. 

2 — We have no records of anyone having made a racing 
car out of this model Studebaker and hence cannot predict 
the speed which can be made if this were done. Of course, 
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Fig. 4 — Sandbo 
starter as applied 
to the Ford car 




the speed would depend upon the condition of the motor, the 
gear ratio provided, the weight, etc., and would vary with 
each of these factors. 

3 — The Automobile does not recommend the use of ether 
added to the fuel. 

4 — A Prest-O-Lite gas starter operates by injecting a 
charge of acetylene into the cylinder and then exploding this 
with a spark which starts the motor. Compressed air start- 
ers operate non-explosively by forcing a charge of com- 
pressed air into the cylinder in firing position allowing 
expansion of this air to rotate the motor and cause it to 
start. A diagram of the Prest-O-Lite gas starter is given 
in Figs. 2 and 3. 

Secret Compounds Used for Float Covering 

Editor The Automobile: — Would you please tell me what 
is used for covering or coating cork floats to keep them from 
getting gasoline or water logged. I believe that there is 
something better than shellac as was formerly used. The 
shellac forms in little blisters or air bubbles over the cork 
and then it allows the gasoline to get inside which makes 
them too heavy. 

Laconia, N. H. W. E. 

— Some of the carbureter companies are now using a secret 
compound for covering their cork floats. You can however, 
make a very satisfactory job with shellac by dipping the 
float instead of attempting to paint it on. The shellac is 
thinned with alcohol so that it will lie uniformly over the 
entire surface. ' 

Wants History of Twelve-Cylinder Motor 

Editor The Automobile: — Would you kindly give me a 
brief outline of the development of the twelve-cylinder 
motor, stating a few facts in connection with the history of 
the same? J. E. S. 

New York City. 

— The Packard and National twelves are the first com- 
mercial automobile engines of this number of cylinders to 
be built in the world. The National is mentioned along with 
Packard because its announcement came out at the same 
time. The twelve must, therefore, be regarded as an untried 
proposition so far as the stock automobile is concerned. 

However, these motors are not the first to be used in auto- 
mobiles, as, from the best information gathered, the twelve- 
cylinder Sunbeam racing car was really the pioneer twelve. 
This Sunbeam, which is an English car, is regarded as one 
of the fastest cars in existence to-day. This car has made 
a name for itself on the Brookland's track in England. The 
cylinders are cast in sets of three, two sets in a row and 
these two rows at a 60 deg. angle to each one, as in the new 



Packard. The cylinders are 3% by 6%. This Sunbeam has 
shown it is able to go as fast as its tires will allow and has 
the one-hour world's record on the Brookland's track, covering 
107 miles and 1672 yards. This record will probably stand 
for some time. 

As is known, the Continental concern is about ready with 
three different sizes of twelve-cylinder motors and the Path- 
finder and Davis concerns have already announced twelve- 
cylinder cars in addition to Packard and National. 

The twelve-cylinder motor has been used in aeroplane 
work for some time, and there are several examples of the 
V-type as used by Packard and the rest The most prom- 
inent of the aeroplane motors of twelve cylinders are as 
follows : 

Renault 60 degr. V 

Sunbeam-Coatalen 60 deg. V 

Rausenberger 60 deg. V 

Johnson 90 deg. V (two-cycle) 

The last two mentioned are American makes. You can 
see from the above that the twelve-cylinder motor is really 
not a new construction, although it is new to motor car use. 

The engineers who have adopted the twelve claim great 
advantages for it, and for more information you are referred 
to the article which appeared in the May 20 issue of The 
Automobile on page 888. 

Noise Denotes Worn Clutch Parts or Gears 

Editor The Automobile: — I have a 1912 Michigan model 
33 car on which I would very much appreciate a little 
information. There is a noise which I think comes from the 
clutch, but I would like to know what it is exactly before I 
tear it apart. It sounds very much like the cogs breaking 
off, or a sort of a ratchet sound when you engage the clutch 
on low or second gear, no matter how slowly the clutch is 
left in. It does not do this on high gear; only a sort of 
grinding sound is heard. When this occurs on first starting 
out you can feel the vibration coming through the clutch 
pedal as if it was catching on something. It will also occur 
when you speed up on low or second gear and pull very hard 
with the clutch engaged. The engine is in good condition, 
but the transmission and rear axle are a little worn. 

The clutch has had all kinds of lubrication from' none at 
all to heavy oils and hard grease. Can you tell me exactly 
what oil it should have, and how much? The noise referred 
to only started to-day, but it is so loud and has so much effect 
upon the car that I know it must be attended to immediately. 

Newport, Pa. J. F. Davis. 

— From the information you give, it is not possible to state 
definitely where the trouble is, but it is very probably due to 
a worn clutch collar or a stripped or broken gear. Non-fluid 

oil should make a good lubricant with these bearings. 

* ■ 

Rawhide Gear Would Quiet Old Car 

Editor The Automobile: — On my 1909 Hispano-Suiza 
speedster the timing gears have recently and quite suddenly 
become noisy. The motor is a T-head 10 cm. bore and 12 cm. 
stroke (4 by 4%). The crankshaft gear and the intermediate 
are steel, the two camshaft gears are bronze. All of them 
are intact, but have developed a little play. Would you think 
it proper to put in a rawhide intermediate gear? 

San Juan, P. R. A. F. W. H. 

— You could have a rawhide intermediate gear placed in 
position between the crankshaft and camshaft gears, and this 
would no doubt eliminate the noise which is troubling you 
at present. 

Air Leakage Probably Causes Trouble 

Editor The Autombile: — What do you think is the trouble 
with my car judging from the following: 

It will run well a couple of miles after starting, but will 
begin to miss Are on one of the cylinders so soon as the 
engine gets warm and will miss every time, unless I prime it. 
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Then it will run well for about one dozen revolutions and 
start to miss again. 

2 — Why will not some cars start without first putting 
gasoline in the priming cups? 

3 — Which is the best way to stop the engine, that is, so 
that it will start easily when again wanting to start it? 

4 — Are the Marathon engines, used in the Marathon cars, 
made by the Marathon Motor Car Co., Nashville, Tenn.? If 
not, where? 

5 — What is the horsepower of the Marathon car according 
to the S. A. E. rating? It is a four-cylinder, 4% by 5%. 

6 — Which clutch is best on a car, the cone or the disk? 
Carver, Minn. Reader. 
— Apparently there is an air leak in the cylinder which 

misses. You should examine this carefully, going over all 
connections of manifold to the cylinder and also going around 
the threads of the spark plugs and priming cup. With a rich 
starting mixture it is possible that an air leak does not have 
the effect of causing a miss, but as soon as the motor begins 
to run, expansion due to the heat in the cylinder, causes the 
leakage to increase and hence a misfire. Another possibility, 
is that the fuel line is clogged supplying only enough to start 
and then as soon as the motor is running, the excess is used 
up and the motor will not have sufficient fuel to run upon. 
A third possibility is that one of the valves of this cylinder 
either needs grinding or does not seat properly. This also 
should be examined and when looking for leaks you should 
not fail to inspect the bushings surrounding the valve stem. 

2 — The reason that some cars will not start without first 
priming, is that a sufficiently rich mixture is not being sup- 
plied at the start. This is sometimes due to carbureter ad- 
justment and other times to manifold design, etc. 

3 — In stopping the motor to secure a rich mixture for 
starting, the throttle should be opened wide causing the 
motor to speed up and then the ignition cut off. If you 
have a dash priming arrangement on your car, if you will 
operate this on cutting off the ignition, a very rich mixture 
will be drawn into the cylinders. 

4 — The Marathon motors are manufactured in the Mara- 
thon factory, Nashville, Tenn., where extra motors can be 
purchased if desired. 

5 — The S. A. E. rating of the Champion model Marathon, 
4% by 5% is 32.4 hp. 

6 — Neither clutch has any claim to superiority over the 
other as both are used in all grades of cars from the lowest 
price to the highest 

Testing Cylinders for Roundness and Wear 

Editor The Automobile: — If cylinders and pistons are re- 
moved from the motor by what method can you determine 
that the cylinders are so worn that you would need to install 
new ones or have old ones rebored? 

By what method can one determine as to whether or not 
the piston rings are worn or have lost their resiliency, need- 
ing new ones installed? 

Dubuque, Iowa. W. E. C. 

— The method which is easiest for determining whether or 
not cylinders are out of round, is to take a piece of wood or 
board and cut it so that two of the edges make an exact right 
angle. The length is made equal to the bore and the flat 
edge put up against one of the walls of the cylinder, the 
length being carefully cut off so that the wood will just fit 
into the cylinder. It is then turned around to different parts 
of the cylinders and if the clearance at the end varies, the 
cylinder is not round. A sketch showing this method is given 
in Fig. 5. 

Another way in which the test can be made is by taking 
strips of brass shim metal of which the thickness is known 
and placing them at several points around the piston, note 
if the clearance between the cylinder wall and pistons is 
equal at all points. 



Still another method is to take ordinary inside calipers 
and calibrate in several directions across the cylinder walls 
at right angles to the axis of the cylinder. If the width of 
bore is the same in all directions, the cylinders are round. 

To determine whether or not, a cylinder can be properly 
rebored, it is necessary to know the thickness of the wall and 
the cost of having oversized pistons made. If the walls are 
thin, and the oversized pistons not easily procurable, it might 
be cheaper to buy new cylinders. 

To determine the necessity of purchasing new rings, it is 
only necessary to examine the ring to see if it is worn thin 
and to spring it into the cylinder to note if the ends of the 
ring come closely together. The ends should be tight with 
perhaps clearance enough for the insertion of a sheet of 
paper between the ends. 

Highest Priced Car Not Definitely Known 

Editor The Automobile: — Who owns the Jay-Eye-See car 
and where was it built? 

2 — Who owns the Simplex Zip and where was it built? 

3 — Who are considered the best three body builders in 
America, and where are they located? 

4 — Are the Rothschild and Kimball bodies made in 
America, and if so, where? 

5— What is the highest priced American automobile made? 

6 — What is the highest priced European automobile made, 
and what is the price? 

7 — Where is the factory of the H. W. Johns-Manville Co., 
located? 

Reading, Pa. F. A. K. 

— J. I. C. was built at the Case factory and according to 
the records we have at present is the property of Louis 
Disbrow. 

2 — The Simplex Zip was built at the Simplex factory and 
is at present according to what information we have on hand, 
the property of the Simplex Automobile Co. 

3 — We have never had any authoritative statements as to 
who the three best body builders are in this country. This 
must naturally be a matter of personal opinion. 

4— The Kimball body is built by C. T. Kimball & Co., 
Chicago, 111. The Rothschild bodies are made in Paris. 
France. 

5 — We have no record of what the highest priced car is in 
this country for the reason that some of the prices quoted 
are for chassis alone, and it would depend upon what body 
was put upon the car before the price of the entire car would 
be known. We have records of chassis such as the Crane 
selling for $8,000 for the chassis alone, but whether this is 
the highest or not we have no definite information. 

6 — We have no record of this. 

7 — The Johns-Manville factory is in New York City. 




Fig. 6 — Method of gaging cylinders by home-made wood gage or by 
feeler gage or bras* (hints 



Digitized by 



118 



THE AUTOMOBILE 



July 15, 1916 



Chase Water-Cooled and Worm-Driven 



Three Models Ranging from 1500 to 
7000 Lb. Designed to Meet Re- 
quirements of a Broad Field 

ANNOUNCEMENTS of Chase motor trucks have been 
out for some time and show a complete revision of 
the line of the Chase Motor Truck Co., Syracuse, 
N. Y. In place of the air-cooled, chain-driven product a line 
of worm-driven designs with Continental L-head water-cooled 
motors has been substituted. All three cars which are being 
marketed under the names of Models T, R and O are of simi- 
lar design, although of respectively %, 2 and 3% tons capac- 
ity. With this line it is thought that the company will supply 
a truck for any demand whether it is of light, medium or 
heavy duty between the limits of 1500 and 7000 lb. The prices 
for the three trucks are respectively $1,500, $2,200 and $3,300. 

A Weil-Balanced Line 

From an engineering standpoint, the Chase company has 
put out a well-balanced line of standardized design which can 
at the same time fill the requirements of low price and me- 
chanical efficiency. The same make of parts is used in every 
portion of the vehicle for all three models, although of neces- 
sity varying in dimensions for different capacities. At the 
same time, however, the use of the similar design has allowed 
the manufacturer to duplicate on many parts where the 
greatest capacity does not have a direct influence on the 
dimensions. For instance, the front axles of models R and O 
are the same and this duplication is carried through in many 
of the less important parts of the three cars. 

The %-ton truck model T has a four-cylinder 3.5 by 6 mo- 
tor giving an S. A. E. rating of 19.6 hp. Model R 2-ton truck 
has the same design motor but the dimensions are 4% by 5%, 
in. The model O 3%-ton has a 4% by 5% motor. The S. 
A. E. ratings of the two larger types are 22.5 and 32.4 hp., 
respectively. All the parts of these motors are of standard 
Continental design with cast aluminum crankcases and three- 
point suspension features having the main frame arms at the 
rear and the trunnion part at the front. They are all fitted 




Continental motor uted on Chase worm-drive truck* 





Two representative styles of bodies supplied with the Chase water-cooled product 



Block-cast Continental motor for new Chase truck 

with automatic motor governors used in connection with the 
Holley carbureter. The radiators are the fin and tube type, 
a departure from standard design being made in the case of 
model O, which has a cast top bottom and side 

sections with fin and tube center core. 

This radiator is mounted on springs to avoid 
twisting strains. On the T and R cars the radia- 
tors are built-up designs with the fin and tube 
core mounted on a pressed steel cross-member in 
front of the motor. The radiator mounting is 
cushioned to prevent jar. 

All models are provided with Bosch high- 
tension magneto ignition. The gasoline sys- 
tems are gravity and the tank capacities for T, 
R and O are, respectively, 16, 23 and 25 gal. The 
oil tank capacities are 1.75, 2 and 2.5 gal. The 
motor controls are standard. 

Dry Plate Clutch Used 

In all three models the multiple disk dry 
plate clutch is used. These clutches are faced 
with asbestos and operate against saw steel. 
The power is transmitted through sliding gear- 
sets provided with center control, the bearings 
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in the gearset are Timken rollers and 
the gearboxes are mounted in a unit 
case with the motor. This insures a 
dust-proof connection between the 
two units. The gearsets are made by 
the Brown-Lipe Gear Co. 

The New Worm Drive 

Sheldon rear axles are used and in 
these are employed the new worm 
drive which has been adopted 
throughout this year's model. The 
worm and gear is a David-Brown type 
and is shown in the accompanying il- 
lustration. The differential mech- 
anism is mounted in the worm gear 
and the whole assembly is carried on 
annular bearings with thrust bear- 
ings provided on the worm shaft and 
on the differential. The front axles 
are a design which is the product of 
the Chase engineering staff and are 

I-beam section, drop-forged with spring pads integral. The 
centers are dropped in a slight curve between the spring pads 
and high tensile strength gear steel is used for the spindles, 
which are heat treated and ground to take the wheel bearing. 

Semi-elliptic springs are used all around on all three 
models. These are all Sheldon products of alloy steel with 
the spring eyes bronze bushed. The spring bolts are hardened 
and ground and have large grease cups. The sizes of the 
springs vary for each model as follows: 




Worm-drive rear axle showing mounting of worm and differential 



Model Front Rear Model 
T 2by3« 2 by 48 R 

O 3 by 88 8 by 54 Note:- 



Front Rear 
2.5 by 38 2.5 by 52 
-Dimensions In Inches. 



Hydraulic cold-pressed steel frames are employed and these 
are toed in at the front end to provide a short turning radius. 
The wheels on the three models are the same in diameter, 
being 36 in. The tire diameter, however, differs, as would 
be expected, for the different capacities. On the model T 
94-ton car, they are 2%-in. front and 3% -in. rear single. On 
the model R they are 3%-in. front and rear with the rear 
dual. The model O has 5-in. tires front and rear with dual 
rears. The wheelbases of the three trucks are respectively 
135 in., 160 and 146 in. ; and 175 and 148 in. The percentage 
of load on the rear axle as regards the weight of the vehicle 
itself for the models T, R and O are respectively 53, 69 and 
63 per cent. The pay loads on the rear axle are respectively 
82, 72 and 83 per cent. 

Special Bodies to Order 

Special tops and bodies are built to order to suit the require- 
ments of any trade. The bodies are built in the Chase shops 





Clutch and gearset used on Chase trucks 



and in this manner special requirements of any concern can 
be met. For standardized work, however, there are standard- 
ized bodies some of which are shown in the accompanying il- 
lustrations. The cab and fenders are of substantial construc- 
tion, the cabs having cast aluminum floors. The large models 
have standard cabs with curved tops, all fitted with wind- 
shields. Lamp brackets on these trucks are on the windshield 
frame. The feature of the largest is a tool box on the frame, 
on the right side, just back of the seat. These bodies, how- 
ever, are subject to changes in order to meet the require- 
ments of a given line of work. 
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G. E. Small Battery Rectifier 

TO fill the wants of those desiring to 
charge small batteries from the 
current supplied by the municipal 
lines, which as a rule have alternating 
current, the General Electric Co. has 
brought out a small mercury arc recti- 
fier selling at a price which is compara- 
tively low for these instruments. The 
exact price of the instrument depends on 
the current cycles, that for the 60-cycle, 
110-volt outfit being $22.50. 

With this equipment the owner of a 
car fitted with electric lighting and 
starting is equipped to do his own 
charging. The rectifier is sold under the 
model name of S4K and is a compact 
unit with the coils and vapor tube 
mounted .on a metallic base over which 
fits a perforated metal cap or casing. 
The entire 60-cycle unit weighs about 15 
lb. and this fact together with the small 
size, 6% by 9% by 11 in., makes it 
readily portable. 

The charging rate from the standard 
110-volt supply is about 6 amp. The 
rectifier is put into operation by screw- 
ing a plug into any standard electric 
light socket and then attaching the neg- 
ative and positive wires from the recti- 
fier to their corresponding binding posts 
on the storage battery. The current is 
then turned on and the rectifier tipped 
sufficiently to complete the circuit in the 
mercury tube. After this no attention 
is required until charging is complete. 
The cost of charging is said to be about 
25 per cent of the ordinary garage 
charge of 50 cents for a 6-volt battery. 
— General Electric Co., Schenectady, 
N. Y. 

Presto Electric Lantern 

A two-cell hand lantern has been 
brought out recently, equipped with a 
3-volt bulb and a 3-inch bull's-eye lens. 
It is a complete unit inclosed in a black 
enamel case 7 inches high, as illustrated. 
Some of the features of this light are 
that it can be turned on or off instan- 
taneously and may be used either con- 
tinuously or intermittently. It is sup- 
plied with a revolving head pivoting on 
the supporting bracket, so that it may be 
rotated to throw the light in any direc- 
tion, either straight up or straight down, 
thereby being useful in such positions as 
directly beneath a car or for reading or 
writing. The lamp uses two ordinary 
6-volt dry cells of cylindrical shape and 
is fitted with Edison Mazda bulb with a 
tungsten filament. The price of the lamp 




New G.E. rectifier for charging email bat- 
teries from alternating current 




The new G.E. rectifier for email battery 
charging at It appears with the cover re- 
moved 




Presto electric hand type of lantern using 
two dry cells and having a 3-volt bulb and a 
3- In. bull's eye lens 

without batteries is $1.75. — Metal Spe- 
cialties Mfg. Co., Chicago, 111. 

Ford Lamps, Brackets and Fenders 

A new system for attaching the or- 
dinary oil lamps to the 1915 Ford car 
consists of the use of a set of three malle- 
able iron brackets, two for the side lamps 
and one for the tail lamp. They bolt to 
the projecting flange from the wind- 
shield, the side lamp brackets being made 
up in rights and lefts and taking the or- 
dinary flat lamp bracket prop-holder. 



With these brackets any make of lamp 
can be used, a bolt-on type not being re- 
quired. The brackets sell for $1.50 per 
set of three pieces. 

A specially designed bolt-on electric 
side and tail lamp for Ford cars, having 
a screw and nut arrangement forming a 
support and part of the lamps and fit- 
ting into the flange bracket projecting 
from the windshield, has been put on the 
market by the same company. These 
lamps are finished in black and brass or 
black and nickel as desired. Side lamps 
list at $4.60 per pair and the tail lamp 
$1.20. 

The same concern has also brought out 
a set of bolt-on type round oil lamps con- 
sisting of two side lamps and a tail lamp 
of new Ford type. 

Rear fenders for Ford commercial cars 
made up in pairs complete with irons 
may be attached to any kind of delivery 
body. Fenders have the latest designed 
curve as in the 1915 Ford touring car 
fenders and are made of extra heavy 
steel. Fenders are finished in a triple 
coat of baked black enamel and are fur- 
nished with an inside flash apron. 
Packed in crates for shipment they sell 
at $9.90 per pair. — Superior Lamp Mfg. 
Co., New York City. 

Handy Valve Lifter 

For removing valves after grinding a 
simple tool has been brought out under 
the name of the Handy valve lifter. It 
is in the form of a bent piece of spring 
steel shaped as in the illustration. When 
this is inserted in the slot in the top of 
the valve a pressure on the sides of the 
instrument expands the knurled tips and 
secures a grip on the slot of the valve, 
allowing it to be pulled directly from 
the cylinder. In some motors it is dif- 
ficult to remove a valve by merely push- 
ing up on the stem and should a quick 
push be used the valve will often strike 
some metal part of the motor or fall to 
the floor and become dented, thereby 
damaging its seat. With this tool the 
work of removing the valve can be 
quickly done and there is no danger of 
damaging the valve by allowing it to 
fall against some hard object. The price 
of the tool is 76 cents. — Fulton Co., Mil- 
waukee, Wis. 

Cutout and Muffler 

The Gray cutout is designed to clamp 
directly to the exhaust pipe in which the 
proper size of opening has been cut to 
fit the opening in the cutout, which is 
turned downward and backward at an 
angle of 30 degrees to prevent the ex- 
haust from striking the ground and rais- 
ing dust. It comes in a number of sizes 
to fit the exact outside diameter of the 
exhaust pipe, and is made for a tight fit 
without the use of packing. A torsion 
spring on the valve holds the outlet door 
on its seat, and an extra coil spring is 
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Handy valve lifter for removing valves 
after grinding. Lifter Is Illustrated at left 
and method of operating at right 




Top— Gray muffler for Fords with safety 
valve at front end. Lower left — Oray 30- 
deg. muffler cutout. Lower right— Gray 
Autochlme exhauat horn 

furnished with each cutout to be used 
when cars have an unsually strong ex- 
haust 

The Gray muffler has outer drums of 
steel which are asbestos-lined, lock- 
seamed and riveted, while the heads are 
packed with asbestos wicking dipped in 
a special cement to make them gas tight. 
The front end of the muffler is fitted with 
a safety valve which remains closed 
under normal conditions but opens 
should an explosion occur within, and 
thus saves the muffler from severe strain. 
This muffler is now made in a special size 
to fit the brackets on a Ford car and fur- 
nished either with or without a cutout. 

The same company manufactures sev- 
eral types of exhaust horn known as the 
Autochime. This is made to attach to 
the muffler pipe and exhaust pressure 
causes it to give out a powerful musical 
tone. It is furnished with fittings for 
attachment and an operating pedal. — 
Gray Hawley Mfg. Co., Detroit, Mich. 

Noe Safety Tire Gage 

The necessity for proper attention to 
the tires in order to obtain a maximum 
service and particularly proper inflation 
has long been recognized. As a result 
of this necessity the Noe maximum pres- 
sure safety inflating tire gage has been 
put on the market, the primary object 
being to provide a device which will 



positively prevent underinflation and 
which will insure the exact air pressure 
which a pneumatic tire is designed to 
carry and to automatically indicate at 
all times the maximum pressure within 
the tire. 

The gage shown in the accompanying 
illustration, can be attached to any in- 
ner tube, inserted through the felloe of 
a wheel and inflated in the same manner 
aos the present inflating stem, remaining 
on the inner tube until replacement of 
the tube is desired, in which case the 
gage is removed and applied to the new 
or repaired inner tube. The gage is so 
hermetically connected to the inner tube 
that no leak is possible. It is water, 
tamper and trouble proof. — Seaman P. 
Noe, Asbury Park, N. J. 

New Era Shock Absorber 

This is a simple pattern of coil spring 
damper having two concentric springs of 
vanadium steel and an easily accessible 
adjusting nut, a long bearing is provided 
on the spring guides and lubrication is 
taken care of by large grease cups on the 
spring shackles. No castings are used in 
the construction, even the outer portion 
being cold drawn steel. The bushings 
are arranged so that the absorbers will 
fit practically any car without any dif- 
ficulty and each set carries a permanent 
guarantee against defects. Prices vary 
according to size, the smallest costing $10 
per pair and the largest $15. — Puritan 
Machine Co., Detroit, Mich. 

Bailey Grease Cup 

An improved grease cup is one of the 
new C. B. specialties. A few of its 
features are an improved bayonet lock 
which cannot jar off and which permits 
quick filling; operates with thumb and 
finger only, no pliers or wrenches being 
needed; the plunger design prevents 
lubricant passing it; vent holes make 
ease of operation and prevent grease 
from returning to the cup; a ball grip 
prevents the plunger from turning; and 
the grease is forced into the bearing, a 
a leak-proof washer solving the problem 
of cleanliness. 

This cup is made in four sizes: %-in., 




Left — New Era coll spring shock absorber. 
Right — Noe safety tire gage 




LEAK PKOOT 
WA.5HEE 



LOCK SARINS 



Section through C.B. bayonet lock grease 
cup which Is designed to prevent Jarring off 
and to permit of quick filling 




C.B. device for preventing car doors from 
rattling and to throw them open when un- 
latched 

%-in., %-in., and 1 in. diameter. Stand- 
ard %-in. and %-in. pipe thread, and 
5-16-32 S. A. E. are supplied. The cups 
which are made only in brass, polished 
or nickel plated, range in price from 30 
cents for the %-in. polished brass to 45 
cents for 1-in. in the same metal and 
from 35 cents for %-in. nickel plated to 
50 cents for 1-in. of the same metal. 

A device for eliminating rattle on the 
doors of cars is one of the new C. B. 
products. This device consists of a 
strip of high-grade clock spring steel 
attached in a minute to the door-stop 
with two small screws and which serves 
as spring and a dampener of -noise when 
the door of the car is closed. It not only 
allows easy closing of the doors without 
noise but also throws open the door when 
unlatched. The price, including the 
screws, is 25 cents. 

Another anti-rattler made especially 
for use on Ford and other cars not hav- 
ing wood angle stops is included in the 
C. B. products. This is of the coil de- 
sign and is made of high-grade piano 
wire. A small disk attached to the door 
strikes the coiled spring when the door 
is closed the spring in turn acting as a 
dampener of noise by its reaction on the 
disk. The spring tension also throws 
open the door when unlatched. Both 
anti-rattlers are guaranteed for the life 
of the car. The price of the latter va- 
riety, including the screws, is 20 cents. — 
Wm. J. Bailey, Newark, N. J. 
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Glimpses of the Tacoma Races 




Making ready for the flying start In one of the race* held on Tacoma'a new 2-mile board speedway over the Fourth of July 
holidays. The main feature of these races was the greatly Increased average speed of the winners over that of former years, due to the 
new plank surface being more adapted to high speeds and less conducive to skidding than the old dirt surface 




Start of the Montamarathon 250-mlle race on the Tacoma speedway which was won by Ruckstell In a Mercer In 2 hr. 57 mln., or at an 
average speed of 84.5 m.p.h., which was 11.1 m.p.h. faster than the time made by Cooper, who won this race In the Stutz last year. This 
year Cooper wae second, again In the Stutz, covering the 250 miles In 2 hr. 58 mln. 5 sec, or at 84.22 m.p.h. 




Pullen leading the field In the 200-mile race for the Golden Potlatch trophy which he won In his Mercer In 2 hr. 21 mln. 14 sec, or at an 
average speed of 85.2 m.p.h., 11 m.p.h. faster than the time made by Hughes' Maxwell In 1914. Cooper In the 8tutz was second In this 
event ae well as In the Montamarathon, his average being 85 m.p.h., while Ruckstell was third In the Mercer with 79 m.p.h. 
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The Cylinder Question 

UP to the present nearly all car makers have 
aimed at one goal, namely, making cars with 
the same number of cylinders irrespective of the size 
of the car and the total piston displacement of the 
motor. First the four set the pace and all small 
cars, one by one, dropped the single and two-cylin- 
der design and got into the four-cylinder ranks. 
Later, when the six established itself, the majority 
of four-cylinder makers of small cars started chang- 
ing from fours to sixes, believing that they could 
not sell the four, no matter how small it was. They 
contended that the purchaser of the smallest car 
wanted a six, because that was what the wealthy 
purchaser had. 

To-day we are witnessing a transition from sixes 
to eights and twelves, and already there are evi- 
dences that a few small cars are going to change to 
more cylinders. Thjs constant change suggests the 
possible time when makers will not talk so loudly on 
the number of cylinders but when cars will be sold 
on performance, and it is really on performance 
that some of the new cars with more cylinders are 
being sold. The buyer wants performance, and the 
sooner he ceases to buy solely on the number of 
cylinders the better. 

What difference should it make to the buyer 
whether he has four, six, eight, or twelve, providing 
it gives the best maximum performance, providing 
it gives desired acceleration, providing it gives 



high-speed performances with the greatest ease and 
absence of vibration, and providing the maintenance 
of the car is at the lowest mark? These are the 
important considerations. Two engineers may ap- 
proach these subjects from different viewpoints, 
and the only criterion of their success should be the 
performance of the machine and not the simple ques- 
tion as to whether it has four, six, eight, or twelve 
cylinders. 

More Official Tests 

WITH changes in designs of motors and other 
car parts the importance of official tests such 
as made by the Packard twelve on the Chicago 
speedway last week becomes more apparent. Tests 
of this nature made by A.A.A. officials are the only 
tests that can be seriously considered by the public. 
Other tests made solely by the parties concerned in- 
variably have a reverse influence in that the tests 
are not accepted by rival makers, and the selling 
forces throughout the country begin a campaign of 
discrediting the entire affair, and with a certain 
amount of right to do so. Such conditions are not 
desired, they should be avoided; we cannot afford 
to sow the possibilities of deception so broadcast. 
Let our public have official facts, facts that the rival 
maker cannot take exception to, facts that are in- 
disputable. 

This example of a concern coming out publicly 
and establishing its standards for speed, economy, 
etc., should be imitated. It is so immeasurably su- 
perior to other methods that comparisons are out 
of place. It is a business method as compared with 
publicity tactics, where a would-be standard is at- 
tempted out of the performance of some individual 
in the organization. 

Hopeless Instruction Books 

THE average instruction book to-day is a 
treatise for an engineer and not an educa- 
tional book to be put into the hands of the owner, 
the chauffeur, the garageman, or the repairman. 
The books are poorly written, very often not well 
arranged, and in all cases quite uninteresting. Nat- 
urally they fail in their mission, and it is not sur- 
prising to find that they are not read or studied as 
they should be. 

Instruction books should be in two parts, one a 
purely educational one and the other a semi-engi- 
neering treatise for the dealer, the expert repair- 
man, and the garageman, who should know the ins 
and outs of all cars. The latter book would also be 
well suited to the engineering owner. 

The educational book would be a purely educa- 
tional one on the particular car or model and should 
not combine two or three models made by the same 
concern. This should aim at analyzing the entire 
car for the average reader, in a word, a dissertation 
on the car, which will result in the owner giving 
the car rational usage and perhaps directly result- 
ing in the car giving much more mileage than it 
otherwise would. 
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Miles Host to 
N. A. C.C. 

Directors and Friends Spend 
Three Days at His Maine 
Country Home 

Christmas Cove, Me., July 18 — The 
annual summer session of the National 
Chamber of Commerce, Inc., is in session 
here at the summer home of Samuel A. 
Miles, who in addition to officers and ex- 
ecutive committee, is entertaining other 
leaders in the industry, the entire party 
aggregating thirty-five. The usual pro- 
gram of fishing, swimming, baseball and 
other sports is in force, two days being 
given over to holidaying and one day to 
the business of the chamber. Mr. Miles 
has every facility for entertainment at 
his big estate here with its miles of lake 
front, its salt water swimming tank, 
and all of the other essentials. 

At to-day's business session of the 
directors, records of the traffic depart- 
ment of the N. A. C. C. showed that car- 
load shipments of automobiles for June 
were more than 100 per cent greater than 
for the same period of last year. The 
figures are 15,308 carloads as against 
7492 carloads for June, 1914. 

There was an encouraging report of 
the desire of almost all the makers to 
have a uniform time for announcing an- 
nual models and some interesting data 
supplied relative to the progress being 
made on standardizing automobile treads 
and on the tendency of legislative bodies 
to give the jitney bus a fair hearing be- 
fore passing laws affecting its operation. 

Among those entertained by Mr. and 
Mrs. Miles are: Charles Clifton, C. C. 
Hanch, Thos. Henderson, Chas. Thad- 
deus Terry, Carl P. Pelton, J. Walter 
Drake, Wm. E. Metzger, H. H. Rice, Al- 
fred Reeves, C. M. Hall, Chas. E. 
Thompson, James H. Foster, H. M. Swet- 
land, F. A. Nickerson, R. D. Garden, Al- 
bert L. Pope, Wm. M. Sweet, Thos. J. 
Wetzel, T. C. Billings and D. J. Post. 

Indiana Oxygen Co. Formed 
Indianapolis, Ind., July 8 — A new 
firm recently organized here is the In- 
diana Oxygen Co. Four men form the 
organization. They are G. D. Arm- 
strong, formerly general superintendent 
of the Prest-O-Lite Co., L. L. Sinclair of 
the same company, and W. L. and J. R. 
Brant. The company produces oxygen 
and hydrogen by the electrolysis system. 
A welding department for automobile 
repairing is a feature of the establish- 
ment. 

Fisk Running at Full Capacity 
Chicopee Falls, Mass., July 9 — The 
Fisk Rubber Co. is running at full 



capacity, its daily output being 5000 
tires. It is expected that the company 
will show earnings of $1,600,000. These 
profits would contrast with $782,000 in 
1914 and would represent a surplus for 
the common after paying 7 per cent on 
the $5,000,000 of preferred stocks of* 
around 16 per cent. The common is 
not likely, however, to be placed on a 
dividend basis as the result of this year's 
good business. The company has a con- 
siderable floating debt and there is need 
of digesting its rather rapid growth be- 
fore taking care of the claims of the 
common stockholders. 

Overland's Morrow Plant to Be 
Enlarged 

Toledo, O., July 9 — The Morrow Mfg. 
Co., Elmira, N. Y., where Overland 
parts are made, is to be enlarged imme- 
diately by one-third its present size and 
capacity. The list of more than 2000 
employees will be proportionately ex- 
tended. 

By Sept. 1, the Willys-Overland Co. 
will have an output of 600 cars a day at 
the local plant. Within less than 1 year 
the company expects to manufacture and 
ship 1000 cars every day. The company 
now has more than 11,000 factory and 
office employees in this city. A night 
force of 1500 workmen is laboring to in- 
crease the plant's output. The company 
now is 26,000 cars behind orders re- 
ceived. 

Kalb Kelly-Springfield Engineer 

Springfield, Ohio, June 9 — L. P. 
Kalb has been appointed engineer of the 
Kelly-Springfield Motor Truck Co., this 
city. He was formerly connected with 
the engineering department of the 
Pierce-Arrow Motor Car Co., Buffalo. 

W. C. Guilder has been appointed fac- 
tory manager in charge of production. 
He was for several years in the same 
capacity in the Mack truck factory in 
Allentown, Pa. 

C. F. Gardner has been appointed an 
assistant to the president, J. L. Geddes. 

Sternberg Changes Name to Sterling 
Milwaukee, Wis., July 10 — The 
Sternberg Motor Truck Co., originally 
incorporated as the Sternberg Mfg. Co., 
Milwaukee, Wis., has again changed its 
corporate title, the new style being Ster- 
ling Motor Truck Co. The change is 
made to conform with the adoption of 
the name "Sterling" as the trademark 
on its motor trucks. 

Kennedy at Studebaker Plant 
Detroit, Mich., July 8 — Henry Ken- 
nedy, managing director of the Stude- 
baker Corp., of Australasia, Ltd., Syd- 
ney, Australia, has arrived at the Stude- 
baker plant. 



NewS.A.E. Standard 
Ballots Out 

Reports of Seven Divisions for 
Vote— Entire Schedule Ex- 
pected To Be Approved 

New York City, July 12— Ballots for 
the new S. A. E. standards have now 
been mailed to the members and upon 
the results of this voting will depend the 
fate of many new standards, although 
it is expected that the schedule will go 
through practically without exception 
owing to the care with which the stand- 
ards committee has prepared the reports- 
The ballots are to be cast before Aug. 16. 
The reports of the seven divisions which 
are to be voted upon are those covering 
carbureter fittings, electrical equipment, 
electric vehicles, iron and steel, miscel- 
laneous,- springs and bell housings. 
These reports are all printed in the J une 
Bulletin of the S. A. E., and have been 
digested in The Automobile. 

The complete list of details follows: 

Sixth Report of Carbureter Fitting* Division 

Flanges for H-in. and %-ln. carbureters. 
Flanges for 2%-ln., 3-ln. and 3H-in. carbu- 
reters. Carbureter air heater. 

Seventh Report of Electrical Equipment 
Division 

Bulb bases, sockets and connector plugs. 

Second Report of Electric Vehicle Division 

Motor voltage. Motor name-plates. Num- 
ber of cells in standard battery equipment. 

Seventh Report of Iron and Steel Division 

Revised vanadium steel specifications. 
Specification 3330— nickel chromium steel 
(new). Revised steel castings specification. 
Elimination of gray iron casting specifica- 
tion. Revised notes and instructions on 
steels. 

Sixth Report of Miscellaneous Division 

Flat fan belt and pulley widths. Cotter pin 
sizes. Brake lining sizes. 

Fourth Report of Springs Division 

Nomenclature of cantilever springs. Tests 
for parallelism of eyes and master leaf. Eye 
bushing and bolt tolerances. Wrapped eyes. 
Width of spring ends. Frame brackets. 
Offset of center-bolts. Nuts for spring clips. 
Center-bolts. Center-bolt nuts. Spring 
widths. 

Report on Bell Housings 

Number of bolts. Flange widths. I'olt 
hole circle. 

Jarrard to Handle Apperson Sales 

New York City, July 10— T. E. Jar- 
rard, vice-president of the Apperson 
Bros. Automobile Co., Kokomo, Ind., is 
in charge of the sales department; as- 
sisting him will be J. H. Newmark, who 
also continues in full charge of the ad- 
vertising department. 

Hutchison Joins Gibson Co. 
Indianapolis, Ind., July 1*5 — H. D. 
Hutchison, who has been in charge of 
the motor department for the Chicago 
district of the General Electric Co., has 
accepted the place of sales manager of 
the same department of the Gibson com- 
pany, Overland distributor here. 
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Record Truck Ex- 
ports for May 

Pass $10,000,000 Mark— 2,426 
Trucks Valued at $6,- 
583,912 Shipped 

Washington, D. C, July 13 — Special 
Telegram — The department of Com- 
merce to-day announced that 2426 trucks 
valued at $6,583,912 and 4921 passenger 
cars, valued at $3,971,483, were exported 
in May. 

This breaks the previous record made 
in April, 1916, when the $8,000,000 mark 
was passed. 

During the 11 months ending May, ex- 
ports were valued at $46,889,835, divided 
up into 11,006 trucks at $30,661,880 and 
19,462 passenger cars at $16,327,965. 

Comparing the same month in 1914 the 
large increase is shown. For the month 
of May, 1914, there were only ninety-nine 
trucks, valued at $127,024 and 316T pas- 
senger cars, valued at $2357,601, ex- 
ported. During the 11 months' period 
ending May, 1914, the exports were 694 
trucks, $1,061,354, and 26,324 passenger 
cars, $23,522,081. 

International Standards May Be Inter- 
national Co-operation Division 

New York City, July 9— It has been 
proposed in the council of the Society of 
Automobile Engineers to change the 
name of the International Standards 
Division to International Co-operation 
Division. If approved by the members 
of the council, this change will take 
place immediately. 

The reason for making this change is 
that at the time the International 
Standards Division was created by the 
council, a communication was written 
abroad advising the British Engineering 
Standards Committee of the creation of 
the division. At that time the British 
body inquired as to the activities of the 
division in view of the use of the word 
International. After an exchange of 
communications, it has been found that 
the original title of the division is mis- 
leading from a European point of view, 
and owing to the possibility of future 
misunderstandings, and as a result of a 
conference between Chairman Zimmer- 
schied of the Standards Committee, 
Chairman Clayden of the International 
Standards Division, and Coker Clark- 
son, general manager of the S. A. E., it 
has been decided to put the question to a 
vote by the council. 

King to Make No Changes for 1916 
Detroit, Mich., July 12— The King 
Motor Car Co. has decided not to make 
any changes, either in construction or 
in price, in its eight-cylinder car until 



the end of this year. This is in accord- 
ance with the new policy recently 
adopted by the company. 

During the first six months of 1915 
the King company has built and sold 
about 3500 cars. The first eights were 
shipped about Jan. 15. It is ex- 
pected that during the second half of 
this year the production will total about 
as many cars as during the first half of 
the year. Officials say that the business 
outlook is very good, dealers reporting 
conditions to be most satisfying in 
practically all parts of the country. 

11,895 Cadillac Eights Shipped 
First Half of 1915 

Detroit, Mich., July 9— During the 
first half of 1916 the Cadillac Motor 
Car Co. manufactured and shipped a 
total of 11,896 eight-cylinder cars. This 
is the biggest production for a period of 
six months in the company's history. 

The first Cadillac eights were shipped 
in October, 1914. 

The production records show that 
7043 cars were made in April, May and 
June, as compared with 4852 during the 
preceding three months. Taking the fig- 
ures month by month, the output was 
1321 in January, 1675 in February, 1956 
in March, 2325 in April, 2519 in May 
and 2199 to June 26. 

$50,000 Additions to Chalmers Plant 
Detroit, Mich., July 12— Two per- 
mits for two factory additions to the 
Chalmers Motor Co. plant were granted 
last week, involving an expenditure of 
$50,000. Factory building No. 4 will 
be enlarged by second, third and fourth 
story reinforced concrete additions, 
while factory building No. 5 will receive 
a four-story addition. 

Barton Top's New Plant 
Detroit, Mich., July 12— The Barton 
Auto Top Co. will move into its new 
plant, a one-story structure 66 by 140 
ft, during the latter part of July. This 
plant is located to the rear of the pres- 
ent quarters, which are at 863 Wood- 
ward avenue, and which will very likely 
be maintained as offices. 

Gadabout Leases Detroit Plant 
Detroit, Mich., July 12— The Gada- 
bout Motor Corp. of New York has 
leased a two-story factory building at 
182 Lafayette Avenue. 

Graham Leaves Bower 
Detroit, Mich., July 13— D. F. Gra- 
ham, for four years sales manager of 
the Bower Roller Bearing Co., has sev- 
ered his connection with that company. 

W. S. Bennett, who was assistant sales 
manager has become sales and advertis- 
ing manager of the company. 



24,000 Reo Cars for 
1916 Season 

Plans for Factory Additions 
Extended — New Truck 
Plant — Loading Dock 

Lansing, Mich., July 9 — General 
Manager R. H. Scott of the Reo Motor 
Car Co. states that the Reo company 
will build 24,000 passenger cars for next 
year. Fifteen 2-ton trucks are being 
shipped daily. Work has been started 
upon a tract of 4% acres of ground for 
the erection of a large new plant for the 
truck organization. 

The additions to the Reo plant an- 
nounced several weeks ago will be more 
extensive than originally planned. They 
will consist of a three-story structure, 
101 by 256 ft., with basement, being 
an addition to the general assembling 
department; to the final assembly de- 
partment there will be added an entirely 
new addition, three stories in height, 
115 by 138 ft., with basement, while the 
present assembly building will receive 
two additional stories, 80 by 153 ft. A 
three-story addition, 50 by 74 ft., will 
be added to the engineering building. 
Shipping facilities will be greatly re- 
lieved through the construction of a 
loading dock along the Grand Trunk 
railroad, 347 ft. long and 36 ft. wide. 

$1,000,000 Austin Co. to Make Two- 
Speed Axles— Seek Plant 
Grand Rapids, Mich., July 10 — The 
Austin Automobile Co. will probably be 
incorporated with a capital stock of 
$200,000, while another company is to 
be organized having a capital stock of 
$1,000,000 to manufacture the Austin 
two-speed axles. A larger plant is also 
being sought. 

Kelly E. A. M. A. President 
Cleveland, O., July 9— G. H. Kelly, 
secretary of the Baker R. & L. Co. was 
elected president of the Electric Automo- 
bile Manufacturers' Association at the 
annual meeting in this city, held recent- 
ly, to succeed L. E. Burr of the Wood 
company. 

Couzens Joins Pathfinder 

Indianapolis, Ind., July 8 — St. Clair 
Couzens, until recently advertising solici- 
tor of the Chicago Daily Journal, has 
joined the Pathfinder company as as- 
sistant director of sales and advertising. 

Kenworthy Baker-R. & L. District Mgr. 

New York City, July 10 — C. Y. Ken- 
worthy has been appointed eastern dis- 
tric manager of the Baker-R. & L. Co. 
Mr. Kenworthy was formerly manager 
of the Rauch & Lang Co. in this city. 
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Registrations Break 
All Records 

Iowa Passes 130,000— Close to 
California's 137,000— New 
York Over 200,000 

Des Moines, Iowa, July 14 — Automo- 
bile registrations in Iowa for 1915 have 
passed the 130,000 mark, thus making a 
large gain on California, whose regis- 
trations up to July 3 numbered 137,383. 
The amount of fees received from regis- 
trations has passed the $1,000,000 mark. 

New York State is still in the lead 
with a record registration of 200,189 
cars. The receipts for the first half of 
this year for New York were $1,667,000, 
against $1,533,367 for all of 1914. 

Iowa's 1914 registrations numbered 
only 106,087. It is estimated that there 
will be a total of over 160,000 before the 
close of 1915. The total receipts last 
year were only $1,040,000 and more fees 
were received in the first six months of 
this year than during the entire year of 
1914. 

Iowa farmers contributed $1,000,- 
000,000 to the general wealth of the 
Hawkeye State as a result of the bum- 
per crops of 1914. Its wealth per capita, 
figuring on farm wealth alone, is $1,682. 

Chicago Wheel Tax Must Be Paid by 
July 20 

Chicago, III., July 12 — Beginning 
July 20 Chicago motorists will have to 
have their wheel tax paid or be hailed 
into court by the police, as announce- 
ment has been made that after that date 
the Chicago wheel tax ordinance will be 
enforced. For the last 2 months car 
owners have not been obliged to pay a 
wheel tax because the measure was de- 
clared unconstitutional. Now that a 
new law has been passed by the legisla- 
ture, the old measure will be enforced. 
However, inasmuch as the law was in- 
operative during May and June, only 
ten-twelfths of the annual rate will be 
collected. For vehicles under 35 hp., the 
tax will be $8.34 instead of $10. This 
will be good until April 30, 1916. Higher- 
powered cars will pay a proportionately 
higher rate. 

Du Pont Co. Delivering Cars 

New York City, July 12 — Under the 
name of Du Pont Motor Car Co., the 
Sphinx Motor Car Co., York, Pa., has 
been re-organized. The factory of the 
Du Pont company is at York and a fac- 
tory branch agency has been opened in 
New York City with the S. S_ Shears 
selling organization. It is stated that 
the company has French affiliations and 
will endeavor to do an export business. 
S. S. Shears, who is vice-president of the 
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Du Pont Motor Car Co., is in charge of 
the sales in the East and the company 
at the present time is disposing of the 
1915 model at a price of $596 prelimi- 
nary to bringing out a 1916 type which 
will be announced, it is stated, in about 
six weeks. 

The present car specifications include 
a Lycoming Shi by 5, L-head block mo- 
tor with Covert gearset, Spicer joints, 
Weston-Mott axle, Hyatt bearings, 
Schwartz wheels, demountable rims, 
Connecticut ignition, Splitdorf-Apple 
lighting and starting, cantilever springs 
and wheelbase of 112 in., with five-pas- 
senger body. Cooling is by thermo-sy- 
phon; ignition, Atwater Kent; drive, 
left; control, center; and the spring sus- 
pension, cantilever front and rear. The 
springs are the product of the Sheldon 
company. The car is sold fully equipped, 
the price being f.o.b., York, Pa. 

9249 Can in Louisiana 

Baton Rouge, La., July 9 — Up to 
July 1, there were 9249 automobiles reg- 
istered in the State of Louisiana, ap- 
proximately 9175 of these being gasoline 
passenger cars; 460 gasoline motor 
trucks and about seventy-five electric 
passenger machines. No electric trucks 
were registered. About $59,000 in fees 
was collected by the Secretary of State, 
no fees nor registration being required 
for chauffeurs. Approximately 120 re- 
registrations are recorded, but there are 
no non-residents registered. 

Michigan Has 99,460 Cars 

Detroit, Mich., July 13 — Up to July 
10 the Secretary of State of Michigan, 
has issued 99,460 automobile licenses, 
which is 23,138 in excess of the total 
number issued in 1914. It is anticipated 
that the estimate made early in the year 
that 120,000 cars will be licensed this 
year will even be below the actual count 
by Dec. 31. 

Twin Cities in Need of Uniform Laws 

St. Paul, Minn., July 8 — Need of uni- 
form laws governing automobile opera- 
tion has been emphasized in the Twin 
Cities by the new dimmer law in St. 
Paul and the new jitney ordinance in 
Minneapolis. Motorists and jitneurs 
travel between the cities. In Minneap- 
olis there is no lamp dimmer ordinance, 
such as has just gone into effect in St. 
Paul. In St. Paul there is no special law 
covering jitneys such as went into effect 
this week in Minneapolis. In the latter 
city automobiles may pass unloading 
street cars at a certain distance to the 
right. In St. Paul automobiles must 
stop when street cars are unloading pas- 
sengers. The conflict of the laws causes 
a great amount of trouble and many ar- 
rests of Minneapolis people in St. Paul 
and St. Paul drivers in Minneapolis. 
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Ferro 8 Completes 
300-Hr. Run 

Higher Power at Finish than 
at Start— Run Practically 
Non-Stop 

Cleveland, Ohio, July 8 — A 300-hr. 
run on the test block has just been com- 
pleted by the Ferro eight-cylinder mo- 
tor made by the Ferro Foundry & Ma- 
chine Co. While a few short pauses 
were made to change the oil and make 
a few adjustments, it was practically a 
non-stop run carried out solely for the 
information of the Ferro engineers and 
experimental department. An interest- 
ing feature is that at the conclusion of 
the run a higher maximum horsepower 
was shown than at the start. 

The idea was to keep the motor turn- 
ing over at 1500 r.p.m., at which speed 
it develops its rated S. A. E. horsepower, 
and twice during the run the throttle 
had to be closed a little to keep the speed 
down to the desired limit. 

Commencing with a maximum test 
which showed 59 hp. the motor was then 
throttled to 34 hp. and at the finish of 
the run the maximum was a little over 
61 hp. The test was made primarily 
with the idea that it would show up any 
weak spots in the motor, and as a matter 
of fact it did prove that one or two small 
fittings for which the Ferro company are 
not responsible were hardly up to 
standard, and a few replacements of 
such parts were made. As regards all 
the essentials of the motor, however, 
its condition was excellent in every 
way. For example the exhaust valves, 
one of which we have had the opportun- 
ity of examining, showed no indication 
of having been in use for more than a 
few hours, it not being pitted or scored at 
all. Such stops as took place were of 
only a few minutes' duration, giving the 
motor no opportunity for cooling off. 
Thus the test can be regarded only as 
satisfactory. 

It should be remembered that this is 
the first long test of an eight of which, 
any details have been made public. 

Savannah to Register Automobiles 

Savannah, Ga., July 8 — Unless the 
State desires the city will not be a party 
to any appeal from the decision of Judge 
Charlton of the Supreme Court in the 
matter of the State automobile tax law 
and the city's automobile registration 
ordinance. 

Now that the court has held the State 
law invalid the city's interest in the 
matter has ceased and it probably will 
take steps to pass a registration or- 
dinance that is not based upon the State 
law. City Attorney John Rourke, Jr., 
will confer with Governor Harris and 
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Secretary of State Cook to learn what 
action the State proposes to take. 

It had been the city's position all 
along: that it could require the registra- 
tion of automobiles and Judge Charlton 
upheld the contention. He declared the 
State law invalid because the method of 
apportioning the money to be derived 
from the special tax was not the proper 
one, and that the city ordinance was in- 
valid because it was based upon an il- 
legal law. 

The probability is that the city will 
issue numbers and require them to be 
placed on all automobiles and motor- 
cycles. The machines may be numbered 
according to the order of their registra- 
tion. The purpose of Council in passing 
the ordinance was to provide a check on 
automobiles and motorcycles for the in- 
formation of the police department. 

Japan Poor Truck Market 

Akhon, Ohio, July 8 — That Japan is a 
poor market for motor trucks is indicated 
in a letter recently received by an Amer- 
ican truck maker from the Tokio, Japan, 
branch of the B. F. Goodrich Co. The 
letter gives a list of Japanese merchants 
who have agencies for different makes 
of trucks. 

Ford Buys Seven More Acres of Land 
Detroit, Mich., July 12— Henry Ford 
purchased seven more acres of land in 
the River Rouge district, where the new 
Ford plants will be located. The pur- 
chase price of the land was $20,000, it is 
said. 

$50 for Accessory Theft 
Jouet, III., July 12— The Will county 
automobile club has offered a reward of 
|60 for the arrest and conviction of any 
person who steals accessories from auto- 
mobiles. 

Illinois Chauffeurs Examined 
Bloomington, III., July 12— State ex- 
aminers are .now visiting the principal 
cities of Illinois, examining all chauffeurs 
eligible for licensing. A week is being 
spent in each city. All drivers who are 
under salary, are required to take the 
test. 

Detroit S. A. E. Fund Increases 
Detroit, Mich., July 9— During June 
three new concerns have become con- 
tributors to the general fund which has 
been started by the Detroit section of the 
Society of Automobile Engineers to 
make it possible to maintain its local 
quarters. The new contributors are the 
Paige-Detroit Motor Car Co., which sub- 
scribed $100; the Willard Storage Bat- 
tery Co. which contributed a similar 
amount and the Perfection Spring Co. 
which pledged $60. The fund totaled 
$2,450 July 1. 



Breaks Chicago-to- 
N. Y. Record 

E. C. Patterson Covers 1,015 
Miles in 35 Hr., 43 Min. 
with Packard 3-38 

New York City, July 13 — From Chi- 
cago to New York in 35 hr. 43 min. was 
a record established to-day, when E. C. 
Patterson, Chicago motoring sportsman, 
and entrant of the Mercedes in which 
Ralph De Palma won the Indianapolis 
500-mile race this year, finished the 
1017.5-mile trip in a Packard 3-38, six- 
cylinder 4 by 5%, five-passenger touring 
car. This is elapsed time and shows an 
average of 28.48 m.p.h. In addition to 
maintaining this speed Patterson kept 
his motor running the entire time so that 
his performance was a non-motor-stop 
one. He carried with him three other 
passengers and pilots for the different 
stages so that the passenger load aver- 
aged five all of the time and it was six 
for short periods. 

Delayed by Detours 

The party left Chicago at 2.52 Mon- 
day morning and reached here 3.36 this 
Tuesday afternoon. The original sched- 
ule was to have brought the car here at 
2.03 this afternoon, but there were delays 
due to detours, a long one at Elyria, 
Ohio, and another one near Buffalo. 
There was still further delay by a broken 
fan belt which had to be replaced at Al- 
bany, this being the only mechanical ad- 
justment made during the trip. These 
delays, coupled with speed regulations 
entering Greater New York, held the car 
back. Stops consumed 1 hr. 29 min., 
leaving actual running time 34 hr. 14 
min., which would give a running speed 
of 29.71 m.p.h. 

Only Five Stops for Fuel 

One year ago Mr. Patterson made a 
similar trip but with slower time, 41 hr. 
37 min. Since then he has been work- 
ing on arrangements for the present 
trip. He carried an additional tank 
carrying 20 gal. of gasoline in the ton- 
neau and had only to make five stops for 
fuel on the road. Two speedometers 
were fitted, one showing 1017 miles and 
the other 1018. The Blue Book gives 
the route as 995, the added distance be- 
ing for detours. Two horns were carried. 

Roads Good All the Way 

The route followed was through South 
Bend, Cleveland, Buffalo, Utica, Albany 
and Poughkeepsie. Roads were good all 
of the way. Mr. Patterson reports those 
in Indiana as good, Ohio as splendid, 
New York as excellent and Pennsylvania 
as good through Erie, etc. The weather 
was dry throughout. Night driving took 



place between Erie, Pa., and Canan- 
daigua, N. Y. 

Accompanying Mr. Patterson were: J. 
H. Cattell and J. E. Williams, official 
observers of the Chicago Automobile 
Club, and W. Gollan. Mr. Patterson 
drove 60 per cent of the distance. Two 
rear tires were changed. 



Chevrolet Builds New Plant 

Flint, Mich., July 14— The Chevro- 
let Motor Co. of this city has recently 
acquired the balance of the capital stock 
of the Mason Motor Co., which has been 
furnishing the motors for the Chevrolet 
cars, and has started the erection of a 
new one-story motor manufacturing 
plant The new building is 616 by 160 ft. 
and when completed, it is stated, the 
plant will be capable of an output of 
1000 motors a day. 

Anderson, Winton Engineer, Killed 

Cleveland, Ohio, July 13 — Harold B. 
Anderson, chief engineer of the Winton 
Co., was killed in a street car accident 
to-day in this city. Mr. Anderson had 
been with the Winton company since 
July, 1902. He was born April 1, 1878, 
and received his technical education in 
the Case School of Applied Science in 
this city. After graduation he was con- 
sulting engineer of the Van Wagner & 
Williams Co. for a period of one year, 
and was for 1% years with the American 
Bicycle Co., and the International Mo- 
tors Co., as mechanical engineer on gas- 
oline car work. He went with the Win- 
ton company in July, 1902, being placed 
in charge of the engineering department 
not long afterwards. He leaves a widow. 

New Dort Distributor in D. C. 
Washington, D. C, July 13— The Mil- 
ler Brothers Auto and Supply House, this 
city, has been appointed Dort distributor 
for the District of Columbia, Maryland 
and Virginia. 

Disco Secures Large Contract 
Detroit, Mich., July 10— The Disco 
Electric Starter Co., Detroit, has the 
contract for supplying the Argo Motor 
Car Co. its starting and lighting sys- 
tems. The Argo company has con- 
tracted for a minimum of 10,000 outfits, 
and the maximum is expected to exceed 
20,000. 

Ford J. M. Prices Reduced 
New York City, July 10— Starting 
with the second week in July, all J. M. 
shock absorber branches all over the 
country will sell Ford J. M. Shock Ab- 
sorbers at $15 per set or $8 per pair, 
instead of the previous prices of $26 per 
set or $15 per pair. 
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Eight New Ford 
Branches 

Number Now Totals Forty- 
Three— Twenty-Six As- 
sembling Plants 

Detroit, Mich., July 12 — Eight new 
branches will be opened by the Ford Mo- 
tor Co. Aug. 1. They will be located in 
Washington, D. C; Council Bluffs, 
Iowa; Jacksonville, Fla.; Wichita, Kan.; 
Fort Worth. Tex.; Nashville, Tenn.; 
Syracuse and Utica, N. Y. 

This will bring the total number of 
Ford branches in the United States to 
forty-three and the number of assem- 
bling plants to twenty-six. Some of the 
branches will probably ultimately be- 
come assembling plants, but for the 
present the Ford company does not in- 
tend to start new ones. 

During the fiscal year ending July 31, 
the Ford company will have opened four 
branches and six assembling plants, 
while work was started on four addi- 
tional assembling plants and additions 
started on two others. 

Jackson - Church - Wilcox Additions In- 
crease Production 50 Per Cent 

Saginaw, Mich., July 8 — Additions to 
the plant of the Jackson-Church- Wilcox 
Co., manufacturers of steering gears, 
will enable this concern, it is claimed, to 
increase its production 50 per cent. One 
addition, consisting of a one-story build- 
ing, 60 by 200 ft., with a saw-tooth 
roof, will provide more room for manu- 
facturing purposes and for the stock 
room. The other addition, consisting of 
a two-story brick and steel open struc- 
ture, 60 by 48 ft., will be used princi- 
pally for a hardening department. 

At the present time 200 men are em- 
ployed, two shifts being used in some de- 
partments. The company's pay roll 
averages about $700 a day, it is claimed. 
During 1912 the company manufactured 
27,000 steering gears; in 1913 the out- 
put was 57,000; the total was 67,000 in 
1914, and for 1915 it is estimated that by 
the close of the business year, July 31, 
the output will show that a total of 
100,000 steering gears have been made. 

$600,000 Corp. to Build Tires 

New York City, July 10— The Gry- 
phon Rubber & Tire Corp., with a capi- 
tal of $600,000, has been formed to man- 
ufacture pneumatic automobile tires of 
a foreign aesign with a 10,000-mile 
guarantee. A plant has been taken over 
in Mount Vernon, N. Y., 65 by 135 ft., 
and three stories in height, where, in 
about three months, it is stated, the 
company will produce 250 tires a day. 

S. A. Cunningham, of 2 Wall Street; 



P. S. Jones, 6 Nassau Street, and L. Em- 
din, Deal, N. J., are the incorporators. 
Jones is the temporary president and 
Cunningham is treasurer. 

The same design of tire has been man- 
ufactured extensively throughout Eu- 
rope, the patentee being Isaac S. Mc- 
Giehan of London, England. The Amer- 
ican patent is No. 1,110,451, filed May 
15, 1911. The tire is composed of a fab- 
ric carcass or foundation and a tread 
portion composed of layers of rubber- 
filled fabric of different widths formed 
into a crescent band, united thereto by 
an interposed film of softer rubber, all 
homogeneously vulcanized. 

Firestone Adding Five New 
Buildings 

Akron, Ohio, July 8 — The Firestone 
Tire & Rubber Co., this city, has placed 
contracts for the immediate extension of 
three of the big main wings, plus the 
doubling of a six-story separate factory 
building and the erection of a restaurant. 
This latter building will be three stories 
and a basement high, and will be about 
150 ft square with a floor space of about 
90,000 sq. ft. 

These new additions will add 302,000 
sq. ft. of floor space to the present plant 
and will enable the company to nearly 
double its output. 

The original Firestone factory was 
built in 1902. Here Firestone carriage 
tires were first made. Thirteen years 
ago Mr. Firestone and six others con- 
stituted the entire office force. To-day 
over TOO persons are required to handle 
the office work of the company. 

Remy to Add 15,000 Sq. Ft. of 
Space 

Indianapolis, Ind., July 8. — The 
Remy Electric Co. of Anderson, Ind., 
will contract for two additional build- 
ings at its local plant that will provide 
15,000 more square feet of floor space. 
It was also definitely announced that the 
manufacturing departments of the Remy 
company will remain in Anderson. Re- 
cently it was decided to establish an ex- 
perimental department plant at Detroit. 
Experimental work will start there soon. 
It has been definitely decided to do no 
manufacturing at Detroit. The plant 
at Anderson at this time is employing 
1300 persons and with the additional 
capacity will employ 150 more. 

To Occupy American Yoiturette Plant 
Detroit, Mich., July 12 — A metal re- 
fining company will occupy the plant 
formerly occupied by the American Voi- 
turette Co. The Detroit Trust Co. sold 
the property and buildings for $45,000, 
which will go to the creditors of the 
former manufacturer of the Car-Nation 
and Keeton cars. 



Paige Fairfield Six 
$100 Lower 

Company Will Continue Model 
for 1916 — Increased Pro- 
duction Brings Drop 

Detroit, Mich., July 8 — The Paige- 
Detroit Motor Car Co. will continue for 
1916 the Fairfield Six-48 which was 
placed on the market in January, 1915. 
The price of this seven-passenger car, 
the larger of the two Paige sixes, has 
been reduced to $1,295, or $100 less than 
this year's selling price. 

The new price is said to have been 
made possible by increase in factory 
capacity and factory production, and the 
greater perfection of manufacturing 
methods and merchandising. 

Briefly stated some of the principal 
features in the Fairfield Six-48 are 124- 
in. wheelbase, Continental L-head block 
motor, 3% by 5>4, Bosch magneto, Gray 
& Davis starting and lighting system, 
cantilever springs, 34 by 4 tires. 

Garage Association for Queens and Nas- 
sau Counties 
Brooklyn, N. Y., July 13 — The Gar- 
age Owners' Association of Queens and 
Nassau Counties was formed last night 
at Disbrow Bros. Garage. The action 
followed the general recognition of cer- 
tain abuses in the trade. It is planned 
to meet at an informal luncheon every 
Monday evening during the early stages 
of organization. The officers are: Presi- 
dent, H. A. Aubinger, Jamaica; secre- 
tary, Edward Koster, Jamaica; treas- 
urer, J. T. Callister, Greene County. 
Membership committee, Paul J. Stock, 
Owensboro Garage, Flushing; C. W. 
Smith, Great Neck; R. B. Sterling, Lyn- 
brook; Fred C. Gehrke, Elmhurst; and 
C. C. Morigl, Ogden Garage, Central 
Park. 

Mennonites Can Buy Cars 

Sabetha, Kan., July 10— The prospect 
is that a few hundred automobiles, pos- 
sibly reaching about 150 per cent of the 
families of the community, will be sold 
here soon. In other words, a community 
that has never bought automobiles is 
about to be in the market. The Amish 
church has modified its rule against auto- 
mobiles and hundreds of Mennonite 
farmers are now buying machines. 

Recent F. W. D. Changes 

Clintonville, Wis., July 10 — J. C. 
Turk, recently with the International 
Harvester Co., Philadelphia and New 
York and formerly in charge of sales for 
the International Pump Co. in South 
America and Cuba, has accepted a posi- 
tion of special representative in the 
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Eastern territory, with headquarters in 
Milwaukee, for the Four Wheel Drive 
Auto Co., Clintonville, Wis. 

H. C. Gooding, recently in charge of 
the New York branch of the Corliss Car- 
bon Co., and formerly manager of the 
Flanders Electric Vehicle Co., Canada, 
has become identified with the Four 
Wheel Drive company, as special repre- 
sentative in the middle west with head- 
quarters at Chicago. 

F. H. Burdette, recently with the 
Standard Motor Sales Co., Pittsburgh, 
Pa., and formerly district manager of 
the Neyberg company on the Pacific 
Coast, has joined the sales force of the 
Four Wheel company. Mr. Burdette will 
eventually devote his time to the Pacific 
Coast with headquarters at San Fran- 
cisco. 

Klaxon Wins Horn Suit 

New York City, July 10— The Lovell- 
McConnell Mfg. Co. has won its suit 
against the Oriental Rubber & Supply 
Co., a Brooklyn dealer in accessories, 
Judge Chatfield having rendered an 
opinion holding the Hutchison patent 
No. 1,120,067 valid and infringed by 
electric horns sold by the Oriental con- 
cern. The court has issued an inter- 
locutory injunction in favor of Lovell- 
MeConnell and has appointed Joseph G. 
Cochran master to take an accounting 
and determine the extent of profits and 
damages to be paid by the Oriental Co. 

The Hutchison patent, which figures in 
the suit, is one of eighteen new mechan- 
ical patents covering details of horn 
construction taken out by the Lovell-Mc- 
Connell Mfg. Co., during the past year 
and covers a new construction having 
the drive shaft forming the axis of the 
electric motor at right angles to the 
plane of the diaphragm and slightly be- 
low the center. A face cam is used to vi- 
brate the button at the center of the 
diaphragm. The suit was in the U. S. 
district court for the eastern district of 
New York. 

Milwaukee Motor Rejects $37,500 Offer 
Milwaukee, Wis., July 8 — Creditors 
of the defunct Milwaukee Motor Co., 
Milwaukee, Wis., have rejected the offer 
of E. G. Miller and E. K. John, the prin- 
cipal stockholders, to pay $37,500 on con- 
dition that all claims be released. The 
First Trust Co., Milwaukee, trustee, filed 
a petition declaring it has a suit against 
Mr. Miller to recover $55,000, alleged to 
have been paid him out of the corpora- 
tion's funds while the concern was insol- 
vent, and a suit to recover $100,000 from 
Elise John alleged to be due under cer- 
tain contracts existing between Miller, 
John and the corporation. The Imperial 
Automobile Co., Jackson, Mich., also has 
several suits against the defendants and 
defunct corporation on account of non- 
delivery of motors. 



1916 Inter-State 
$150 Lower 

No Changes Made in Car- 
Reduction on Roadster 
and Touring Models 

Muncie, Ind., July 9 — The Inter-State 
Motor Co. has made a price reduction 
of $160 on its touring and roadster 
models which for 1915 sold at $1,000. The 
new price, $850, is the only change made 
for this season, the car being the same 
mechanically and as regards equipment 

The specifications of the Inter-State 
car include a four-cylinder Beaver motor 
with the cylinders cast in a block and 
with over-head valves. The cylinder 
dimensions are 3% by 6 with a 2-in. car- 
bon steel crankshaft carried on three 
main bearings, the front one having a 
length of 2% in., the center 2 in. and 
the rear 3% in. The motor is oiled by 
a circulating splash system and is fitted 
with a 1-in. carbureter. Compactness 
has been made an object in the layout 
of the motor, the intake being on the left 
and the exhaust on the right. The elec- 
tric starter is on the right, operating 
through a ring gear on the flywheel with 
which meshing is secured by a Bendix 
gear. Cooling is by the thermo-syphon 
system. 

The clutch is a leather-faced cone on 
an aluminum spider and from it the 
drive is transmitted through the shaft 
to the gearbox which is in a unit with 
the floating axle. The gearset has 
nickel-steel gears and the drive is taken 
through a yoke construction. The rear 
springs are double shackled and the rear 
axle has a gear reduction of 4 to 1. It is 
a one-bearing design with 1-in. brakes. 
To insure a short turning radius a 
bottle-neck frame is employed. 

The dash instruments are carried on a 
cowl board and the gasoline tank is un- 
der the cowl. The equipment includes 
a one-man top of mohair and full set of 
instruments and tools. The price, $860, 
is f.o.b. Muncie, and applies to either the 
touring car or the roadster. 

Will Make Van Speedometers in 
Elgin Plant 

Aurora, III., July 10 — Details of ar- 
rangement, announced in brief in The 
Automobile last week, between the Van 
Sicklen Co., Aurora, and the Elgin Na- 
tional Watch Co., Elgin, whereby the 
latter will manufacture Van speed- 
ometers under the patents held by the 
former, now can be made public. The 
watch concern will take over the machin- 
ery, tools, equipment, raw material and 
material in the process of manufacture, 
owned by the Van Sicklen Co., and will 



manufacture the instruments, the Van 
Sicklen Co. handling the sales. 

Some of the advantages gained are a 
larger production, unlimited facilities 
and unquestioned financial backing, the 
entire manufacturing and financial re- 
sources of the watch company being 
back of the Van Sicklen Co. in the pro- 
duction of speedometers and any other 
specialties it later may determine to 
market. 

C. H. Hulbird, president; Guy V. 
Dickinson, general sales manager, and 
George E. Hunter, general superintend- 
ent of the Elgin National Watch Co., 
are stockholders in the Van Sicklen Co. 
The control, however, is vested in N. H. 
Van Sicklen, Sr. 

The company is capitalized at $260,- 
000, with all of it paid for in full at par, 
and there is none for sale. The general 
ofllces of the Van Sicklen Co. will be in 
Elgin after Aug. 1. 

No Standard Truck Change 

Detroit, Mich., July 13— The Stand- 
ard Motor Truck Co. states that no 
change in its organization has taken 
place. 

Detroit Starter Capital Now $150,000 
Detroit, Mich., July 9— The Detroit 
Starter Co. has increased its capital 
stock from $20,000 to $150,000. " This 
concern was started in October, 1914, 
and its business has been steadily in- 
creasing making an increase of capital 
necessary. At the present time the daily 
output averages thirty-five starters. This 
is to be increased to about 125 beginning 
August 1. 

Robbing Co. to Move Plant 

Indianapolis, Ind., July 8 — The lr- 
vin Robbing Co., designer and manufac- 
turer of automobile bodies, will move its 
factory to the old plant of the Irvin 
Manufacturing Co. at Morris and Divi- 
sion Streets. The new home has been 
thoroughly remodeled and is considered 
one of the model plants in Indianapolis. 
It is located on the Belt railroad, offer- 
ing excellent facilities. In the old loca- 
tion the demand of outside manufac- 
turers was so great that the Indianapo- 
lis market was neglected. The new plant 
was leased with the idea of supplying 
local automobile companies with bodies. 
E. Guy Robbins has been continued as 
president and general manager. W. O. 
Streller is purchasing agent and produc- 
tion manager. W. S. Eaton has been 
appointed mechanical engineer and J. A. 
Dougherty, sales manager. 

Ford's Milwaukee Plant Begun 
Milwaukee, Wis., July 10— The Ford 
Motor Co., Detroit, Mich., has awarded 
the general contract for the erection of 
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its new branch plant in Milwaukee, and 
work ia now under way. It is planned 
to have the building ready for installa- 
tion of equipment by November 1, so 
that operations may start November 15 
or December 1. The Bossert contract is 
stated to be approximately $250,000. 
The factory will be located at Prospect 
Avenue, Kenilworth Place and the 
Northwestern tracks. A. W. L. Gilpin 
is Milwaukee manager. 

Dividends Declared 

Willys-Overland Co., Toledo, Ohio, 
quarterly 1% per cent on the common 
stock, payable Aug. 1 to stockholders of 
record July 21. 

Kelly-Springfield Tire Co., New York 
City, quarterly 1% per cent on the com- 
mon stock payable Aug. 2 to stockhold- 
ers of record July 16. 

Norwalk Stock Order Paid Up 
Martinsburg, W. Va., July 9 — At a 
meeting of the creditors of the bankrupt 
Norwalk Motor Car Co., held at the 
office of Referee in Bankruptcy W. H. 
Thomas, the referee entered an order 
directing that the claims for labor, filed 
against the company by the workmen 
and others and amounting to approxi- 
mately $1,150, be paid out of the assets. 
It was also ordered that all deferred 
payments on the stock of the company be 
collected immediately. 

There will be a meeting of the credi- 
tors on July 19 at which time the report 
of Receiver C. G. Smith will be taken 
up for consideration. At that time it 
will be decided by Referee Thomas 
whether the claims filed when Mr. Smith 
was State receiver can be filed with the 
bankruptcy claims. 



Security Prices Are 
Normal 

Prices Gain on Saturday After 
Publication of German 
Reply to Note 

New York City, July 12 — Security 
prices at the close on Saturday showed 
few important changes, the gains or 
losses hovering between a fraction to 3 
points. 

The publication of the German reply 
to President Wilson's note in Saturday's 
papers had a favorable influence on the 
initial trading, gains ranging from frac- 
tions to 3 points, with most of the buy- 
ing from the speculative interests. 

Automobile and tire issues remained 
active throughout the week with a few 
small changes. International preferred 
went up 3 points, the largest gain for 
the week. Its common went down V4 
point. Chalmers preferred went up 1 
point while its common declined 1 point. 

Few changes were recorded in the tire 
issues. Goodrich common dropped 2 
points and the preferred rose % point. 
Goodyear common rose 1 point; Kelly- 
Springfield common rose 2 points, and U. 
S. Rubber common and preferred rose 
and dropped % point, respectively. 

The Detroit issues were a little more 
active last week, nearly every one of 
them showing changes. Continental 
common went up 10 points, the same 
stock having gone up 5 points. 

Stewart-Warner Extra Dividend 
New York City, July 10 — The 
Stewart-Warner Speedometer Co., it is 



said, will increase the common dividend 
rate or declare an extra disbursement 
next fall. The stock has paid 6 per cent 
per annum since the organization. 
Profits this year are running well ahead 
of those of the corresponding period of 
1914, and indications are that in the 
year to December 31 next the company 
will earn between 12 per cent and 15 per 
cent on the $10,000,000 common stock. 

Michigan Buggy Plant Sold — Purchaser 
to Build $600 Car 

Kalamazoo, Mich., July 6 — Part of the 
plant of the old Michigan Buggy Co. has 
been purchased by representatives of the 
States Motor Car Co. of Toledo, Ohio. 
The consideration is stated to be $60,000. 
The States company will manufacture a 
four-cylinder roadster and touring car, 
to be known as the Greyhound, and 
which is to be listed, it is stated, at $600. 
Those interested in the Toledo concern 
are W. D. Smith, Toledo, Ohio; Dr. F. C. 
Bonine, Niles, Ohio; James H. Johnson, 
South Haven, Mich. It is claimed that 
pending the time required to put the 
local plant into operation a Chicago 
manufacturing concern will turn out the 
first lot of the new car. 

Ross Heads Eureka Starter Co. 
Columbus, Ohio, July 10 — The Eureka 
Mechanical Starter Co., which was in- 
corporated some time ago with a capital 
of $30,000 has been organized by the 
selection of W. A. Ross, president; J. E. 
Matthews, vice-president and C. E. Bone- 
brake, secretary. The company holds, 
patents on a mechanical starting device 
which is said to be out of the ordinary. 
The device will be manufactured under 
the contract by other concerns. 



Automobile Securities on New York and Detroit Exchanges 



, 1»M > 

Bid Asked 



Ajax-Grieb Rubber Co. com 220 

Aiax-Grieb Rubber Co. pfd 98 

Aluminum Castings pfd 98 

LI. Case pfd 83 

Chalmers Motor Co. com 101 

Chalmers Motor Co. pfd 94 

Electric Storage Battery Co SO 

Firestone Tire & Rubber Co. com 300 

Firestone Tire & Rubber Co. pfd 108*4 

General Motors Co. com 91 

General Motors Co. pfd 92 

B. F. Goodrich Co. com 26 

B. F. Goodrich Co. pfd 88 

Goodyear Tire & Rubber Co. com 166 

Goodyear Tire & Rubber Co. pfd 96 

Gray & Davis. Inc., pfd 98 

International Motor Co. com 

International Motor Co. pfd 

Kelly-Springfield Tire Co. com 56 

Kelly-Springfield Tire Co. 1st pfd 76 

Kelly-Springfield Tire Co. 2d pfd 94 

Maxwell Motor Co. com 14 

Maxwell Motor Co. 1st pfd 44 

Maxwell Motor Co. 2d pfd 18 

Miller Rubber Co. com 

Miller Rubber Co. pfd 

New Departure Mfg. Co. com 125 

New Departure Mfg. Co. pfd 105 

Packard Motor Car Co. com 103 

Packard Motor Car Co. pfd 97 

Peerless Motor Car Co. com 10 

Peerless Motor Car Co. pfd 

Portage Rubber Co. com 

Portage Rubber Co. pfd 

♦Reo Motor Truck Co 11*4 

*Reo Motor Car Co 18 

Splitdorf Electric Co. pfd 40 

Stewart- Warner Speed. Corp. com 51 *4 

Stewart- Warner Speed. Corp. pfd 99 

Studebaker Corporation com 30 



, 1915 , Wk'l 

Bid Aiked Ch'ge 

300 



100 

92 
103 

95 

52 
305 
110 

92}4 

93 

27 

90 
170 

97 a 

102 
3 
9 
58 
80 
100 
15 
45 
19 



127 
108 
112 
100 

17 

50 

30 

90 

12*4 

19 

50 

52*4 
101 

32 



101 

98 

70 

90 

96 

S2*4 
500 
109 
156 



51 



106 

12*4 

35 
161 

85*4 
160 

34 

82 

30*4 
190 
103 



96 

67 

94 

35 

92 

15*4 

30 



100 
79 

93 —1 
98 +1 
52« - X 
506 
111 
158 



101 ft 102f< + a 



103*4 104 
270 273 



53 —2 



107 



37 
162 
87 
170 
36 
84 
32 
192 
106 



112*4 
100 

70 

96 

38 

95 

16 

31 



»*4 — *4 



t 



—1 



— a 



67*4 68 — *4 
105 107 + 1 
77 79 +1 



r — 1914 , , 1916 , 

Bid Asked Bid Asked 

Studebaker Corporation pfd 83 86 99 100 

Swinehart Tire & Rubber Co 85 87 77 78 

Texas Company 141 143 126 130 

U. S. Rubber Co. com S9*4 60*4 45 47 

U. S. Rubber Co. 1st pfd 103 104 10S*4 106*4 

Vacuum Oil Co 218 222 193 196 

White Co. pfd 107 110 103 108 

Willys-Overland Co. com 88 89 123 124 

Willys-Overland Co. pfd 94*4 95 100*4 102*4 



Net 
Ch'ge 

—1 

—3 
—1*4 



OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 



ACTIVE STOCKS 
101 



Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Continental Motor Co. com 

Continental Motor Co. pfd 

General Motors Co. com 91 

General Motors Co. pfd 92 

Maxwell Motor Co. com 14*4 

Maxwell Motor Co. 1st pfd 44 

Maxwell Motor Co. 2d pfd 17*4 

Packard Motor Car Co. com 103 

Packard Motor Car Co. pfd 97 

•Reo Motor Car Co 18*4 

•Reo Motor Truck Co 11*4 

Studebaker Corporation com 

Studebaker Corporation pfd 

INACTIVE STOCKS 

•Atlas Drop Forge Co 19 

Ford Motor Co. of Canada 

Kelsey Wheel Co 185 

•W. K. Pruden Co 

Regal Motor Car Co. pfd 20 

BONDS 

General Motors, notes, 6s, 1915 101 

Packard Motor Co. 5s, 1916 95 

•Par value $10; all others $100 par value. 



103 
9S*4 
180 
75 
93 
9S 
15*4 
45 
19 
112 
100 
19 
12*4 



555 
20*4 



94*4 
195 

82 
156 

101*4 

34 
81*4 
31 
110 
96*4, 
29?? 
15*4 
77*4 
98*4 



92*4 —2*4 

98 —1*4 

.. +10 
86 

158 +2*4 

102*4 —1 

36 —4*4 

83*4 —2)4 
3*1 



1275 
205 
19*4 



102 
98*4 



98*4 



33 
115 
100 

30*4 

16 

79 

100*4 
26 



21*4 
25 



+2*4 
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Erskine Studebaker 
President 

Fish Chairman of Board of 
Directors Who Are Now 
Divided in Five Groups 

New York City, July 8 — At a meeting 
of the directors of the Studebaker Corp., 
to-day, F. S. Fish was chosen chairman 
of the board, succeeding J. M. Stude- 
baker. A. R. Erskine, who was vice- 
president and treasurer, was elected 
president. C. C. Hanch was chosen 
treasurer. Mr. Studebaker, the surviv- 
ing one of the five Studebaker brothers, 
still stays at the head of the corporation 
as honorary president, having resigned 
as chairman of the board of directors. 

At a special meeting held yesterday in 
Jersey City, N. J., the stockholders of 
the company adopted an amendment to 
the certificate of incorporation for the 
classification of directors in groups. The 
term of office of the board members was 
arranged afterward in this way: J. M. 
Studebaker, G. M. Studebaker and J. R. 
Turner to retire in 1916; E. R. Benson, 
W. R. Innis and D. M. F. Weeks in 
1917; Herbert Lehman, N. J. Riley and 
A. B. Hepburn in 1918; F. P. Delafield, 
Philip Lehman and J. G. Heaslet in 1919, 
and F. S. Fish, A. R. Erskine and Henry 
Goldman in 1920. 

The changes were in line with plans 
made in 1913 for increasing the corpora- 
tion's productions and reducing manu- 
facturing costs. At that time Mr. Ers- 
kine went over to the Studebaker organ- 
ization from the Underwood Typewriter 
Co., of which he had been general man- 
ager. 

War orders received thus far by the 
company amount to more than $20,- 
000,000, the major part of which has 
been executed. These orders were re- 
ceived from the English, French, Rus- 
sian, German and Austrian governments 
and included automobiles and harness. 

The company is free from bank debt, 
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its only obligation being approximately 
$3,000,000 of notes and the company has 
$7,000,000 in deposit in banks. The 
earnings on the stock at present are at a 
rate of considerably more than 20 per 
cent per annum. 

Roes Eight Builder Changes Name 

Detroit, Mich., July 10— The Ross 
& Young Machine Co. has been suc- 
ceeded by the Ross Automobile Co., 
which will continue to build the Ross 
eight-cylinder car which was announced 
last January. The new company has 
been incorporated, its capital stock be- 
ing $300,000. 

Steel Prices Higher 

New York City, July 13 — The prices 
of Bessemer and Open-Hearth steel 
were higher last week on account of 
large domestic and foreign orders. Bes- 
semer fluctuated throughout the week, 
reaching $20 a ton on Wednesday, drop- 
ping the next day to $19.50, and holding 
at that price until the close on Monday, 
a 50-cent rise. Open-Hearth had a 
gradual rise, closing at $20.50 per ton, 
just $1 higher than Tuesday's price. 

The rest of the metals showed a de- 
clining tendency. Lead went down 5 
cents a 100 lb. and both electrolytic 
and Lake coppers dropped % cent and 
1 cent, respectively. Aluminum was 
steady with a fair demand, holding at 
31 cents a pound throughout the week. 
Both coppers were dull, with domestic 
consumers remaining out of the mar- 
ket. The exports were light. Tin was 



Daily Market Reports for the 

Material. Tue». Wed. 

Aluminum 30 .31 

Antimony 36 .36 

lieams and Channel!, 100 lb 1.31 1.31 

Bessemer steel, ton 19.00 20.00 

Copper, dec., lb 20 .19)4 

Copper, lake, lb 21 .2054 

Cottonseed oil. bbl 6.12 6.04 

Craoide potash, lb 24 .24 

Fish oil, Menhaden, brown 40 .40 

Gasoline, auto, bbl 12 .12 

Lard oil. prime 90 .90 

Lead, 100 lb 5.75 S.75 

Linseed oil 57 .57 

Open-hearth steel, ton 19.50 20.00 

Petroleum, bbl., Kans., crude 40 .40 

Petroleum, bbl.. Pa., crude 1.35 1.35 

Rspeseed oil, refined .85 .85 

Rubber, fine up-river, Para 63 .63 

Silk, raw, Ital 3.75 

Silk, raw, Japan 3.20 

Sulphuric acid, 60 Baume 90 .90 

Tin, 100 lb 38.78 38.78 

Tire scrap 04J4 .04*4 
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Texas Crops In- 
crease Orders 

Dealers Report Large Sales — 
Farmers Are Prosperous— Big 
Cotton Yield Assured 

Austin, Tex., July 10— It is stated 
by automobile dealers of Austin and 
other cities and towns of the State that 
the promising crop conditions are re- 
flected in the large increase of orders 
for cars which were recorded during the 
thirty days ending June 8, as compared 
with the previous thirty days. In the 
wheat districts of north Texas and in 
the Panhandle the sale of cars is par- 
ticularly heavy at this time. The wheat 
and oats crops have been harvested and 
the bulk of the grain sold at good prices. 
The farmers are enjoying an unusual 
degree of prosperity and many of them 
are investing part of their surplus 
funds in automobiles. The prosperous 
condition of the farmers makes business 
good in the towns and the automobile 
sales are very satisfactory at this time 
in the urban communities as well as in 
the country localities. Another big yield 
of cotton for Texas is now practically 
assured. Notwithstanding the decrease 
of acreage it will not be surprising if 
the total production of the staple this 
year is not in excess of 4,000,000 bales. 
Everything points favorably to unprece- 
dented activity in the various lines of 
the automobile trade in this State dur- 
ing the late summer and fall months, 
dull and lower, quoting at the close at — 
$38.50, a 28-cent drop for a 100 lb. Dividend Action on General Motors 

Only one change occurred in the oils Stock Expected 

and lubricants markets, that being a 7- New York City, July 8— The direc- 
cent drop on refined rapeseed oil, due to *° rs °* the General Motors Co. will meet 
a falling off in demand. Cottonseed oil next month, and it is expected that at 
held steady throughout the week, closing this session action will be taken on the 
at $6.03 a barrel. matter of dividends on the common stock. 

No new features of importance de- The company's fiscal year ends July 
veloped in the crude rubber market. 81, and it is estimated that surplus for 
Fine Up-river Para held strong at 63 4,16 common stock will be well over $50 a 
cents. share. Earnings on the common in the 

1914 fiscal period amounted to 87.6 per 

cent, and the current fiscal year will be 

the third successive one in which the com- 

Mon. Changes Pa " y haS earned a surplus over 37 per 

.31' + .01 cen * on the common. The company has 

paid no dividends on the common stock 

19.50 +".50 " as yet 
- .20* — ioi* There >s outstanding $14,895,200 pre- 

6 '24 — 09 ferr ed, and $16,501,783 common stock. It 

140 is stated that in addition to the common 

.90 stock heing placed on a cash dividend ba- 

5 ' 57 ~~ °* sis next mont h a stock dividend also will 

20.50 +V.66' ' he declared. 

.40 

.78 —".07" Wilson Body Buys Building 

3 75 "":::: Detroit, Mich., July 12— The C. R. 

3.37* + .1754 Wilson Body Co. has purchased a brick 

38 -'A , '— huilding, 25 by 100 ft., located at 494 
° 4 * Clay Avenue. 
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2h -Mile Speedway 
for Pittsburgh 

Association Formed with 
$1,100,000 Capital— Three 
Sites Under Option 

Pittsburgh, Pa., July 12 — Pittsburgh 
is going to have a speedway. The mov- 
ing spirit therein is J. Numa Jordy, who 
hails from Florida and is general man- 
ager and fiscal agent of the Pittsburgh 
Speedway Association. The officers of 
the association, which is going ahead 
full speed already, are: President, F. 
J. Kress, who by the way is also presi- 
dent of the F. J. Kress Box Co., a large 
manufacturing concern, and also of the 
Pittsburgh Commercial Club; vice- 
presidents, J. Howard Fry, vice-presi- 
dent of the H. C. Fry Cut Glass Co., 
Rochester, Pa., and R. D. Ward, gen- 
eral manager of the Ward Baking Co., 
New York and Pittsburgh; treasurer, 
Joseph R. Robinson, president of the 
Braddock Laundry Co. These with Jo- 
seph B. Callahan, western Pennsylvania 
manager of the Security Mutual Life In- 
surance Co.; Dick Briney, president of 
the Mutual Laundry Co.; Joseph J. 
Carr, a well-known real estate man; W. 
J. Phillips, president of the Phillips & 
McLaren Co., and Dr. Adolph L. Lewin 
of the Pennsylvania Savings Bank and 
the Pittsburgh Central Board of Educa- 
tion, constitute the board of directors. 

The Pittsburgh Speedway Assn. has 
been incorporated under Delaware laws 
with a capital of $1,100,000, non-as- 
sessable. The first 1000 memberships 
will be sold at the rate of $250 each, 
which gives the holder not only a life 
membership in the association but twen- 
ty-five shares of stock, paid up, and also 
all privileges of the Speedway associa- 
tion and the Speedway Park Club. Of 
this sum $62.50 is to be paid when the 
application is made and $187.50 in three 
equal amounts without interest at two, 
four and six months. The membership 
certificates are transferable one year 
after date on approval of the board of 
directors. About 410 of these first 1000 
memberships have already been sold. 

The association has secured for en- 
gineers Richard Irvin & Co. and the 
Hunting-Davis Co., both of Pittsburgh. 
As director of its amateur contests the 
board has secured Oscar C. Seikel, ath- 
letic director of the Pittsburgh Athletic 
Association. 

The speedway as planned will be 2% 
miles long and from 70 to 90 ft. wide 
with a graduated curve from 3 deg. in 
the straightaway to 19 deg. at the turns. 
In the infield, which will contain 160 
acres, there will be an eighteen-hole golf 
course, and tennis courts. The grand- 



stand will have a seating capacity of 
150,000 people. There will also be a 
polo field, gun club and bridle path of 
66 acres. 

The association has three sites under 
option. All of these are within a radius 
of 14 miles of Pittsburgh, and any of 
them will be easily reached by railroad, 
trolley car and macadam roads. A def- 
inite decision as to site will be made be- 
fore July 20. 

The capital of the association is $1,- 
100,000 in shares of $10 each. The es- 
timated cost of the speedway ground, 
park and building is about $900,000. 

Detroit Electric's 2065-Mile Ron 
Costs $29 

Detroit, Mich., July 9 — The Ander- 
son Electric Car Co., has given out 
figures on the cost of operating its elec- 
tric brougham during a 26-day test run 
in June when the car made daily runs 
averaging 79.4 miles in the vicinity of 
Detroit. Total cost for the run which 
aggregated 2065 miles was $29, made up 
as follows: 



Electric current for battery $26.66 

Flushing battery eight times 1.60 

Filling- grease cups three times 75 

Tightening steering tie rod 19 



Total $29.00 



The car used for the test was a model 
53, weighing 3962 lb., having a 42-cell 
16 W T X lead battery and being fitted 
with Silver town cord tires 34 by 4%. The 
average number of passengers carried on 
each run was five, the minimum was 
four and the maximum was six. The 
average weight of the passengers was 
740 lb., the maximum was 900 lb. and 
the minimum 560 lb. An average speed 
of 18 miles per hour was maintained 
during twenty runs, the maximum speed 
was 22 miles per hour and the minimum 
speed was 17 miles per hour. 

Readville 1-Mile Record Broken 
Boston, Mass., July 10 — In the post- 
poned automobile races held here to-day 
originally planned for the holiday last 
Monday, Boston and New York drivers 
fought out the events with honors even 
at the finish. There were about 1500 
present. A new record for Readville 
track of 55 4/5 sec. was made by Vail 
in a Mulford special. Matty Matthews 
of New York had charge of the races. 
The summary: 

One mile time trials — Won by Vail, Mul- 
ford Special, 55 4/5 sea ; Le Cain, Chevrolet, 
58 sec., second ; Dickinson, Stutz, 59 sec., 
third. 

Ten miles, non-stock — Won by Vail, Mul- 
ford Special ; Jessup, Chevrolet, second ; 
Jackson, Correjo, third. Time 9 min. 50 sec. 

Twenty-five miles, non-stock — Won by Le 
Cain, Chevrolet ; Dickinson, Stutz, second ; 
Murchurio, Stutz, third. Time 26 min. 22 
sec. 

Ten miles, handicap — Won by Dickinson, 
Stutz, 33 sec. ; Jessup, Chevrolet, 22 sec., 
second ; Werner, Otto, 2 min., third. Time 
12 min., 30 sec. 

Australian pursuit race — Won by Dickin- 
son, Stutz : Le Cain, Chevrolet, second. No 
time taken. 



DePalma to Cam- 
paign Stutz Racer 

Leases 300-Inch Car— Harry 
Stutz to Withdraw from 
Active Racing ? 

Chicago, III., July 12 — Ralph De 
Palma has leased the 300-inch Stutz, 
driven by Howard Wilcox at Indianapo- 
lis and has entered the car in the Elgin 
road races of August 20 and 21. On top 
of this report comes the rumor that 
Harry Stutz will withdraw from active 
racing. Stutz is at present on a fishing 
trip in the Wisconsin woods, so this can- 
not be confirmed. Henry Campbell, treas- 
urer of the company, when interviewed, 
said that the Stutz company had been 
negotiating with DePalma. 

"We are not actually quitting the 
game. We are endeavoring to campaign 
them. The cars will belong to DePalma 
but we will furnish all parts and repairs 
free of charge and he will retain all prize 
money. We have the same arrangement 
with Earl Cooper and hope to close on 
this basis with DePalma." 

When asked if the DePalma arrange- 
ment would mark the passing of the 
Stutz company from actual racing, 
Campbell evaded the question by saying 
that the Stutz name would receive the 
same publicity with DePalma as a team 
manager as it would under the factory 
directorship. Campbell refused to make 
a positive statement on the condition of 
affairs until Harry Stutz returned to In- 
dianapolis. Stutz has been an ardent 
supporter of racing since 1911. Cooper 
has one of the three Stutz cars on the 
Pacific Coast; DePalma has closed for 
the other and the third is in Indianapolis. 

DePalma has announced that he would 
campaign the Stutz for the remainder of 
the 1916 season in addition to the two 
Mercedes that he has had in his stable 
for the past year. Last Sunday and 
Monday he entered the car at the Sagi- 
naw, Mich., race meet, where he cap- 
tured six races on the %-mile dirt track. 
He announced that he would drive one 
of the Mercedes at Elgin and that Caleb 
Bragg would be at the wheel of the other, 
but did not name a driver for the Stutz. 

DePalma's Stutz First Elgin Entry 
Chicago, III., July 8 — The nomina- 
tion of DePalma's Stutz is the first entry 
received for the Elgin classics. De 
Palma will withhold the Mercedes en- 
tries until later in the month. E. C. Pat- 
terson of Chicago, who has backed the 
Italian's Mercedes for the past two years, 
signed the entry blank for the Stutz. It 
is understood that he and DePalma will 
stand all the expenses of putting the car 
in shape for the Kane County events. 



Digitized by 



July IS, 1915 



THE AUTOMOBILE 



133 



Maxwell Withdraws 
from Racing 

No Racing Payroll After Aug- 
ust 1 — Not Due to Death 
of Driver Carlson 

Detroit, Mich., July 12— The Max- 
well Motor Co., Inc., has withdrawn 
from speedway racing and is now wind- 
ing up its racing affairs so that there 
will be no racing pay roll after Aug. 
1. The various Maxwell racing cars 
have been shipped here where they will 
be overhauled, but no intimation is made 
as to their disposal, other than that they 
will not be raced by the Maxwell com- 
pany or any of its subsidiaries. It is 
claimed that this withdrawal of the Max- 
well company is not due to the death of 
Carlson and his mechanic in the recent 
Omaha meet, but to certain dissatisfac- 
tion they claim in connection with Max- 
well races. 

Another Race on Omaha Speedway 
Omaha, Neb., July 12— The directo- 
rate of the Omaha speedway is planning 
to hold another contest on the 1% -mile 
track in October, ten days or two weeks 
after the inaugural event on the Sheeps- 
head Bay track October 2. The Omaha 
race will be held during the week of the 
Ak Sar Ben festival, when the Nebraska 
metropolis is thronged with visitors. The 
distance and prize money have not been 
decided upon as yet. The owners have 
decided to make two changes in the 
course. The guard rails will be rein- 
forced by the use of hickory timber and 
the safety apron at the inside edge of 
the track will be extended 20 ft. further. 

Chicago's 350-Mile Race to Be October 16 
Chicago, III., July 13 — Special Tele- 
gram — At the request of Everard 
Thompson, manager of the Sheepshead 
Bay speedway, the management of the 
Chicago speedway has changed the date 
of its fall race from Sept 18 to Oct 16. 
Thompson feared that if the Chicago 
contest was held prior to the opening 
of Gotham's track, Oct 2, he might lose 
some ox* his entries. 

The Chicago race will be the same dis- 
tance as that in New York, 350 miles 
instead of 300 miles as formerly agreed 
upon, in order that the drivers will have 
an opportunity here to shatter New York 
records made at Sheepshead Bay. 



Chicago Invitation Event Aug. 8 
Chicago, III., July 9 — In addition to 
scheduling a fall race of 300 miles for 
Oct. 16, the owners of the Chicago 



speedway are planning to hold an invita- 
tion event on the wooden bowl next 
month probably Sunday, Aug. 8. The 
contest will be 100 miles in length, and 
the following drivers will be asked to 
enter: Dario Resta, winner of the Van- 
derbilt Cup, Grand Prize and Chicago 
race; Ralph DePalma, this year's victor 
at Indianapolis; Barney Oldfield, and 
Earl Cooper. 

Increase Elgin Prize Money 

Chicago, III., July 13 — Special Tele- 
gram — Promoters of the Elgin road 
races have decided to increase the prize 
money for the annual classics, the purse 
for each of which totals $3,000. They 
will take a gambler's chance on the en- 
durance of the cars and each day will 
give $100 to each driver completing 100 
miles and $200 to each driver finishing 
200 miles, provided the recipient is not 
eligible to participate in the split of the 
regular prize money. 

$500,000 Speedway for New Orleans 

New Orleans. La., July 9 — An auto- 
mobile speedway and equipment to cost 
about $500,000 will be constructed in 
time for a long distance race in Febru- 
ary, 1916, the Saturday before Mardi 
Gras. It was declared that the Mardi 
Gras race would be made an annual 
event. 

H. C. Moore and S. H. Lindsay of 
Chicago, are representing the promoters. 
They have obtained an option on an ex- 
tensive tract of land in the outskirts of 
the city. 

No Uniontown Hill Climb in 1916 
Harrisburg, Pa., July 9 — State High- 
way Commissioner Cunningham has is- 
sued notice that no road races or hill 
climbing contests will be allowed on the 
state highways. The recent hill climb at 
Uniontown caused such damage to the 
road, it is said, that the commissioner 
asked the attorney-general whether it 
was within his power to forbid such 
exhibitions in the future. The attorney- 
general said that it was. 

Duesenbergs for Twin Cities 
Minneapolis, Minn., July 10 — Fred 
Duesenberg of St. Paul, entered the first 
three cars for the 500-mile race on the 
Twin-City speedway here Sept 4. Two 
of the entries are new sixteen-valve mo- 
tors, 299 cu. in. cylinder capacity. 

Porporato to Drive F-R-P Car 
New York City, July 8 — Jean Porpo- 
rato is going to drive an American car, 
the F-R-P. Mr. Porter will remain gen- 
eral manager of the team and Porporato 
will hold the title of manager. 



Burman Stars at 
Burlington 

Averages47.06M.P.H. in First 
100-Mile Race on K-Mile 
Dirt Track 

Burlington, Iowa, July 9 — In the first 
100-mile race held on a banked %-mile 
dirt track under the A. A. A. sanction, 
Burman, driving his Peugeot, captured 
first money this afternoon, covering the 
distance in 2 hr. 7 min., 29.66 sec., av- 
eraging 47.06 m.p.h. for the century. At 
the Kalamazoo 100-mile race last Sep- 
tember, Burman made the distance in 
1:34:29 2-5, an average of 63.6 m.p.h. 
O'Donnell's Duesenberg made the dis- 
tance at Galesburg, June 9, in 1 :36 or at 
62.5 m.p.h. 

The three Duesenbergs, driven by 
Chandler, O'Donnell and Alley, ran sec- 
ond, third and fourth and annexed $1,- 
350, the major portion of the $2,550 
prize money. O'Donnell also won three 
purses of $100 each for leading at 25% 
and 75 miles. 

O'Donnell was more than a serious 
contender at the crack of the starter's 
pistol; he and Alley jumped to the front 
and at the completion of 25 miles had a 
commanding lead over their rivals. 
O'Donnell kept increasing this advantage 
and was four laps ahead of Burman 
when he was forced to stop at his pits 
after covering 86 miles because of a 
cracked hub and a broken bearing. This 
stop lost the race for O'Donnell while he 
was repairing his car. Burman made up 
the lost ground and passed him, although 
he had to make a tire change, while the 
Duesenberg was at the pits. Burman 
finished almost 7 min. ahead of Chandler, 
who captured second place from O'Don- 
nell by the narrow margin of 22 sec. 
Seconds only separated O'Donnell and 
Alley, making the race one of the most 
spectacular held on a dirt track this sea- 
son. 

Three other cars started, Joe Cooper's 
Sebring; Brown's Du Chesneau and 
Dall's Buick; the Sebring was put out of 
commission with a water-flooded car- 
bureter when the car went through a 
fence and plunged into a pond on its 
ninety-eighth lap. The Du Chesneau 
made 199 circuits of the track but did 
not cross the finishing line. The Buick 
was distanced. The summary: 

Car Driver Time 

Peugeot Burman 2:07:29.66 

Duesenberg Chandler 2:14:14.23 

Duesenberg O'Donnell 2:14:36.80 

Duesenberg Alley 2:14:51.19 

O'Donnell's time for the intermediate 

distance was as follows: 

Distance Time 
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To Determine Status 
of Jitney 

Indiana Trolley Co. Wants P. 
S. C. Control — Developments 
in Other Sections 

Indianapolis, Ind., July 13 — Special 
Telegram — The Terre Haute, Indianapo- 
lis and Eastern Traction Co. to-day filed 
with the Public Service Commission a 
long petition asking for an order from 
the Commission "declaring persons own- 
ing, operating, managing and controlling 
jitney buses to be public utilities and sub- 
ject to the authority of the Public Serv- 
ice Commission." 

The Commission has set July 22 as a 
date for a hearing on the petition. The 
scene of the present battle is laid in 
Terre Haute, although the petition re- 
cites that the T. H., I. and E. operates in 
other cities of the State. That the new 
method of passenger traffic in the cities 
is a "substantial and destructive compe- 
tition of a new type" is admitted by the 
petition of the Traction company. Sen- 
ator Al. Zearing at the last session of the 
Indiana Assembly introduced a bill that 
sought to put the jitney buses all over the 
State under the control and regulation of 
the Public Service Commission. This bill 
was defeated in the Senate and never 
reached the House of Representatives for 
action. 

Want New York Jitneys Regulated 
New York City, July 14— The first 
meeting of the Transportation Commit- 
tee of the Safety First Federation was 
held yesterday in the Craftsman Build- 
ing, on Thirty-ninth Street. The speak- 
ers were in favor of regulating the jitney 
by law and holding their owners respon- 
sible for accidents. Opinion was divided, 
however, as to whether the jitneys would 
be permanent or not. 

Baltimore Jitneys to Fight City 
Ordinance 

Baltimore, Md., July 10 — A unique 
turn in the plan to regulate jitney buses 
in this city came to-day. The City Coun- 
cil at a special session passed an ordi- 
nance regulating the machines after 
striking taxicabs and other passenger- 
carrying motor vehicles, with the excep- 
tion of the jitney, out of the proposed 
law. William Curran, a candidate for 
State's Attorney, who represents a num- 
ber of the jitney owners, said to-day that 
if the buses do not follow a regular route 
they are bound to come under the head 
of passenger-carrying vehicles and no 
longer can they be considered under the 
heading of jitneys. 

It is planned that as soon as the law 



on jitneys goes into effect, which will be 
week after next, the jitney people will 
discontinue to run over regular routes. 

It also is planned to take the fight into 
the courts and have it settled. The jit- 
ney men are said to have strong backing 
and they are determined to fight. They 
claim they are discriminated against 

The ordinance compels each bus to 
pay a tax of $25 per seat per year. 

The measure also contains the follow- 
ing provisions: 

No person under twenty-one years of 
age will be permitted to operate jitney, 
only one person is to ride on the seat 
with the chauffeur, buses will carry only 
seating capacity, no one is to ride on the 
running hoards or steps, speed limit of 
15 miles an hour and no soliciting per- 
mitted, licenses must be obtained from 
the collector of water rents and licenses 
and upon these must be stated the time 
the license is to run and the seating 
capacity of the vehicle. This license 
must be posted in the bus. A fine of 
from $10 to $100 is provided for viola- 
tion of the law. The money taken in by 
the city is to go to the account for re- 
pairing streets. 

No Garages in Baltimore Residential 
Section 

Baltimore, Md., July 12— No public 
garages are to be erected in the purely 
residential sections of Baltimore. This 
is the stand taken by Mayor Preston and 
he has already turned down some appli- 
cants who wanted to build garages in 
these sections. 

Reo Changes in Los Angeles 

Los Angeles, Cal., July 9 — One of the 
most important moves of the year in 
California automobile affairs is the tak- 
ing over of the California agency for the 
Reo line by Earle C. Anthony, Inc. The 
Anthony organization now has the Pack- 
ard and Chalmers and with the Reo and 
the state-wide service system which 
Anthony now maintains, the organiza- 
tion becomes one of the largest auto- 
mobile agencies in the country. 

12 Tons Baltimore Limit 
Baltimore, Md., July 10 — An ordi- 
nance prohibiting motor trucks weighing 
over 12 tons with solid rubber tires to 
cross any of the bridges in Balti- 
more has been passed. The measure also 
provides that to pass over the city 
streets any truck weighing more than 14 
tons, combined weight of vehicle and 
load, must do so under a special permit 
issued by the city engineer. 

To Regulate Columbus Garages 

Columbus, Ohio, July 9 — Two ordi- 
nances have been introduced in the city 
council for the regulation of garages and 



gasoline filling stations. The ordinances 
were drawn by the Columbus Chamber 
of Commerce after an investigation of 
a special committee. 

One ordinance provides that it shall be 
illegal to construct, maintain or operate 
a garage located within 187% ft. of the 
street on any lot, where three-fourths of 
the buildings on either side to a distance 
of 500 ft. are exclusively dwellings, with- 
out the consent of two-thirds of the 
property owners within such frontage 
of 1000 ft. 

The second ordinance is directed 
against both old and new filling stations 
and contains about the same provisions 
as in the ordinance affecting garages. 

Southern Pacific Railroad Adopts Master 
Carbureter 

Los Angeles, Cal., June 23 — The 
Southern Pacific Co. has adopted the 
Master carbureter as standard equip- 
ment for all its automobile coaches. 
There are thirty-five of these motor 
coaches on the Pacific Coast, eighteen out 
of Sacramento, eight out of Los Angeles, 
seven out of Portland and two out of 
Stockton. The cars have six-cylinder 
power plants with a bore and stroke 10- 
by 12, each motor using two carbureters. 

Jitney Ordinance for Minneapolis 

Minneapolis, Minn., July 10 — The 
Minneapolis City Council has passed a 
jitney ordinance providing for a $15 an- 
nual license, conditional on the filing of 
an approved bond for $10,000 maximum 
liability. Cars must operate to ends of 
routes indicated by signs, may carry two 
more passengers in excess of regular 
seating capacity, and provision is made 
for police inspection as to competency of 
drivers. 

Indianapolis Controls Pedestrians 

Indianapolis, Ind., July 10 — The new 
traffic rules regulating the parking of 
automobiles in downtown streets and 
setting out that pedestrians must obey 
the signals of traffic policemen in the 
same manner as vehicles are required to 
do, went into effect here July 10. Here- 
after pedestrians, when crossing streets 
downtown, will be required to listen for 
and obey the signals of the traffic officers. 
Restricted districts have been set aside 
for parking spaces. 

$500 and Jail for Drink 

Milwaukee, Wis., July 10 — A strin- 
gent law relating to the operation of 
automobiles by intoxicated persons has 
been passed by the Wisconsin Legislature 
of 1915 and is now in effect. The statute 
places a penalty of $10 to $200 fine for 
first offense and a fine of $50 to $500 or 
a jail term of not less than 60 days or 
both, for second and subsequent offenses. 
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Western Battery Moves — The Western 
Storage Battery Co., Chicago, 111., has 
moved to Portage, Wis. 

To Make Wheel Rests— Eborn Broth- 
ers, Orland, Cal., are building a factory 
to manufacture automobile wheel rests. 

Maccar to Build — The Maccar Truck 
Manufacturing Co., Scranton, Pa., is pre- 
paring plans for an addition to its plant 
for the manufacture of trucks. 

Quality Tire to Add— The Quality Tire 
& Rubber Co. has increased its capital 
stock and will enlarge its plant at Hart- 
ville, Ohio, in the near future. 

Covert to Build— The Covert Motor 
Vehicle Co., Lockport, N. Y., has let 
contract for a three-story and basement 
addition, 46 by 92 ft., to its factory. 

Pequannock Rubber Builds— The Pe- 
quannock Rubber Co., Butler, N. J., will 
build a three-story, 47 by 180 ft. and a 
one-story, 40 by 75 ft. factory to cost 
$50,000. 

To Make Accessories — The National 
Service Corp., Hummelstown, Pa., has 
purchased a canning factory and will 
convert it into a manufactory for auto- 
mobile supplies. 

To Mfr. Four- Wheel-Drive Truck — 
N. C. Miller & Son, Dodgeville, Wis., 
are planning to engage in the manu- 
facture of a new type of four-wheel drive 
for automobiles and motor trucks. 

To Make Truck Bodies — The Hercules 
Boggy Co., Evansville, Ind., will manu- 
facture a new line of truck bodies and 
employment will be given to 150 addi- 
tional men. The men will be put to 
work in two weeks. 

To Make Wheel Builder— The Hinkle 
Mfg. Co. has been formed in Xenia, Ohio, 
to manufacture automobile wheel build- 
ers. C. R. Hinkle is president. Stock is 
now being sold and within a short time 



the company will take up the active 
manufacture of the new machine. 

To Make Trailers— The Erie Trailer 
Mfg. Co., Erie, has established a plant 
at Twelfth and Liberty Streets for the 
manufacture of trailers to be attached 
to automobiles. These will be made in 
different capacities for various hauling 
purposes. In addition a line will be made 
for attachment to jitney buses for car- 
rying passengers. 

Dunlap Parts Plant For Sale— H. C. 
Park, receiver for the Dunlap Mfg. Co., 
Columbus, Ohio, formerly manufacturer 
of automobile parts, has asked the court 
for instructions as to the disposal of 
the plant, located on Parsons Avenue. 
The property was appraised at $42,505 
and an offer of $40,000 for the plant and 
fixtures has been received. 

To Make Tops — The Wisconsin Auto 
Top Co. has been incorporated at Racine, 
Wis., to succeed to the partnership busi- 
ness conducted by the heirs of the late 
C. E. McAvoy. The new company has a 
capital stock of $15,000 and the corpo- 
rators are Alice, Edward and Charles 
McAvoy. The plant manufactures tops, 
seat covers and other trimming goods 
and devices for the motor car trade. 

To Occupy S. G. V. Plant— The Ameri- 
can Die & Tool Co. will occupy the build- 
ing formerly known as the S. G. V. plant 
in Reading, Pa. The main office of the 
company will remain at its present loca- 
tion, Second and Buttonwood Streets, at 
which plant it will continue to manu- 
facture axles and miscellaneous bevel- 
gear work. The new plant will manu- 
facture automobile transmissions and 
miscellaneous spur-gear work. 

To Make Universal Joints — A uni- 
versal joint for automobiles is one of 
the new products which the American 



Rotary Valve Co., Anderson, Ind., has 
adopted, and preparations are being made 
at the plant to turn out about 100 joints 
a day by Oct. 1 and 200 per day by 
Dec. 1. W. T. Hensley, formerly with 
the Westinghouse company of East Pitts- 
burgh, Pa., has joined the company as 
consulting engineer. 

J. I. C. Co. Buys Plant— The plant and 
business of the Perfection Road Ma- 
chinery Co., Galion, Ohio, has been pur- 
chased by the J. I. Case Threshing Ma- 
chine Co., Racine, Wis., which has built 
road construction equipment for several 
years. The Perfection plant manufac- 
tures graders, plows, drags and other 
machines. No details are available as to 
the disposition the Case company will 
make of the Galion plant, but it is pre- 
sumed these works will not be disturbed 
and will be operated as a branch of the 
immense Case organization. 

Hupp Clubhouse Opened — The Hupp 
Motor Car Co., Detroit, Mich., has opened 
a clubhouse adjacent to its plant for the 
benefit of its employees. Pending the 
completion of its new lunchroom in the 
factory a restaurant will be operated 
in the clubhouse, which president J. 
Walter Drake wishes to make a social 
center. A large lawn next to the club- 
house is being fitted to permit all kinds 
of games. Office manager F. B. Sides 
is in charge of the clubhouse, which after 
it is in running order is to be managed 
by the employees themselves but with 
the financial assistance of the Hupp 
company. 

Goodyear Installs Hydraulic Presses — 
The Goodyear Tire & Rubber Co., Akron, 
Ohio, has completed the installation of 
hydraulic presses in its various branches 
throughout the country, for the pur- 
pose of equipping motor trucks with the 
pressed-on S V truck tire. 



The Automobile Calendar 



Aug Milwaukee, Wis., Indepen- 
dent Petroleum Market- 
era' Assn. of the U. 8. ; 
1916 Convention In Mil- 

Aug. 2-3 San Francisco, Cal., Tri- 

State Good Roads Assn., 
Third Annual Convention. 

Aug. 20-21 Elgin, III., Road Races. 

Aug. 30 Columbus, O., Show, Ohio 

State Fair, Columbus 
Auto. Show Co. 

Sept. Indianapolis, Ind., Fall 

Show, Indiana State Fair. 

Sept. Peoria, 111., Second North- 
western Road Congress. 

Sept. 6 Providence, R. I., Speedway 

Race ; F. B. Perkins. 

Sept. 6 Detroit, Mich., Speedway 

Race; Detroit Speedway 
Club. 

Sept. 6 Indianapolis, Ind., Show, 

Indiana State Fair. 



Sept 8-11 Hamline, Minn., 2-Day 

Meet at State Fair 
Grounds between Minne- 
apolis and St. Paul, State 
Fair. 

Sept. IS Oakland, Cal., Pan-Ameri- 
can Road Congress. 

Sept 17-18 Peoria, 111., Illinois Garage 

Owners' Assn. Conven- 
tion. 

Sept 20-25 San Francisco, Cal., In- 
ternational Engineering 
Congress. 

Sept 18-25 Los Angeles, Cal., Show, 

Shrine Auditorium. 

Oct St Louis, Mo., Show, For- 
est Park Highlands, St. 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 

Oct 1 Minneapolis, Minn., Track 

Race. Twin City Motor 
Speedway Co. 



Oct 1-2 Trenton, N. J., Track 

Races; Inter-State Fair. 

Oct 2 New Tork City, Sheepahead 

Bay Motor Speedway 
Track Meet 

Oct 6-16 New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tral Palace. 

Oct 11-12 Dayton, O., National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 

Oct. 16 Chicago, 111., 300-Mile Race. 

Nov. 18 Arizona 150-mile Grand 

Prix. 

Dec. 31 New Tork City, Show ; 

Grand Central Palace. 

Jan. 22, 1916 Chicago, 111., Show; Coli- 
seum. 

March 4-11 Boston, Mass., Truck Show, 

Mechanics Bldg. 
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Gilson Puritan Sales Assistant — A. 

Gilson has been appointed as assistant to 
service sales manager, E. W. Hawley, 
of the Puritan Machine Co., Detroit. 

Mason Heads Indianapolis Garford — 
The Garford Motor Truck Co., Lima, 
Ohio, has opened permanent headquar- 
ters in Indianapolis. W. R. Mason has 
been placed in charge of the state dis- 
tribution. A service station is also main- 
tained. 

Frisbie Empire Rep. Now — Joe Frisbie, 
Indianapolis, Ind., manager of the Em- 
pire Tire & Rubber Co., has been pro- 
moted to special representative and will 
assume his new duties at once. J. E. 
Bright of Chicago, will succeed Frisbie 
as local manager. 

Crawford Resigns from Case — J. F. 
Crawford, master mechanic of the auto- 
mobile department of the J. I. Case 
Threshing Machine Co., Racine, Wis., in 
charge of design, has resigned to become 
associated with the Curtiss Aeroplane 
Co., Hammondsport, N. Y., as chief 
motor designer. 

Garage 

New Kansas City Garage — C. B. 
Traves has opened a new garage at 
3320-22 South Main Street, Kansas City. 

Genemotor in Baltimore — E. I. Rosen- 
feld & Co., Inc., 8 South Howard Street, 
Baltimore, have become the local distrib- 
utors of the Genemotor, the starter for 
the Ford cars. 

Havana Garage Completed — The new 
garage building of Coppel & Harsman in 
Havana, 111., is completed and the firm 
moved in this week. Franklin Harsman, 
formerly in business alone, has taken 
Lloyd Coppel into partnership, commenc- 
ing with July 1. This firm has the 
agency for the Ford and Overland cars 
and handles a large amount of repair 
work from Mason county. 

Louisville's New Retail Supply House 
— The Highland Auto Supply Co. will 
open a wholesale and retail automobile 
supply house at 813 South Third Street, 
Louisville, Ky. Salesmen will travel five 
states. The company also will handle 
the local wholesale business of the High- 
land Body Mfg. Co. of Cincinnati, Ohio, 
which formerly maintained a branch at 
728 South Fourth Street. The company 
is the distributor for Rex plugs, Manzell 
motor-driven pumps; State agent for 
Wheeler & Schebler carbureter, and will 
feature a large line of babbitt repair 
parts. 



Motor Men in New Roles 

Levi Goes to Atlanta — J. E. Levi, late 
with the Premier Motor Manufacturing 
Co., has been appointed Dixie factory 
representative for the King eight, with 
headquarters at Atlanta. 

Knapp Makes Texas Change — Wm. 
Knapp, formerly manager of the Hudson- 
Davis Co., Mesquite, Tex., has succeeded 
R. M. Ellis as manager of the Hudson- 
Davis agency in Arlington, Tex. 

Howard Now a Dealer — C. E. Chris- 
tian has sold the Hupmobile Agency at 
Kansas City to W. C. Howard. Mr. How- 
ard was formerly assistant sales man- 
ager of the Hupmobile factories. 

Gaugh Heads Dayton Tire Branch — 
A distributing plant for the Dayton Tire 
Co. has been established at 1945 Grand 
Avenue, Kansas City, Mo. This branch 
house is in charge of Mort Gaugh. 

Carr and Morford Join Herff -Brooks — 
The Herff-Brooks Corp. has appointed J. 
G. Carr and Paul Morford district sales 
managers. Mr. Carr has been with the 
National Co. and Mr. Morford with the 
Regal Co. 

Willis, Chalmers Assistant — F. B. 
Willis, has been appointed assistant sales 
manager of the Chalmers Motor Co., De- 
troit, Mich. He was eastern district 
manager of the Lozier Motor Co., also 
district sales manager for the Chalmers 
company. 

Durning Makes Change — W. J. Durn- 
ing, formerly connected with the Good- 
rich Rubber Co., Akron, Ohio, has opened 
a vulcanizing and tire repair shop at 
138 North Third Street, Louisville, Ky. 
He contemplates taking the agency for a 
pleasure car. 

Moore Rejoins King — I. B. Moore, late 
of the Empire Motor Car Co., Indian- 
apolis, Ind., formerly with the King 
Motor Car Co., Detroit, has rejoined the 
King Motor Car Co. of Detroit and will 
occupy the same position with the King 
Motor Car Co. as he has heretofore, as- 
sistant sales manager. 

McGiehan in New Orleans — T. H. Mc- 
Giehan, the late vice-president and gen- 
eral manager of the Motz Tire & Rubber 
Co., Akron, Ohio, has opened a large re- 
tail and wholesale automobile accessory 
establishment at 1527 Canal Street, New 
Orleans, La. Mr. McGiehan represents 
several leading manufacturers in the 
Southern States. 

Houston Makes Change — J. A. Hous- 
ton, for the past seven years with the 



United States Rubber Co., has purchased 
from George Graham the business of the 
Broadway Fuel & Oil Co. in Spokane, 
Wash., dealers in accessories. Before 
coming to Spokane Mr. Houston was en- 
gaged in a similar line in Chicago. U. S., 
Goodyear and Firestone tires will be 
carried. 

Rosen Heads Wilmington Packard — 
The Packard Motor Car Co. of Phila- 
delphia, Pa., will open a branch at 222 
West Tenth Street, Wilmington, Del. 
J. H. Rosen of the Philadelphia estab- 
lishment has been appointed manager of 
the Wilmington territory. This branch 
will have under its control the entire 
State of Delaware, Chester County and 
part of Delaware County in Pennsyl- 
vania, and Salem and Cumberland coun- 
ties in New Jersey. 



Dealer 

Louisville Agent to Build — H. D. Bow- 
man, Louisville agent for Chalmers, 
Pierce-Arrow and Rauch & Lang, will 
build an addition to his garage at Fourth 
and Oak Streets. 

N. Y. Cadillac to Build — Bids are be- 
ing received for the construction of a 
four-story, 60 by 100-ft. garage for the 
Cadillac Motor Car Co., 1881 Broadway, 
New York, N. Y. The estimated cost is 
$80,000. 



C. Quarters to Add— The 

the Kansas City branch of 
Marmon Co. will be three 

in new quarters now being 

1608-1610 McGee Street. 

has taken a 5-year lease 
two-story and basement 



Marmon's K 

floor space of 
the Nordyke & 
times greater, 
arranged at 
The company 
on this new 
structure. 

Jacksonville Overland in New Hands — 

R. T. Cassell has given up the Overland 
agency in Jacksonville and it has been 
turned over to a new firm composed of 
C. N. Priest and J. F. Claus. The new 
firm will have its salesroom at the Ford 
garage, although the new business will 
be kept entirely distinct from the Ford 
agency. 

Spokane Studebaker Branch Opened — 

A. H. Brown of Portland, Northwest 
manager of the Studebaker corporation, 
has opened up a retail branch for Stude- 
baker cars in Spokane. The Studebaker 
maintained a branch in Spokane 3 years 
ago, when it was discontinued and the 
eastern Washington, Idaho and Montana 
territory formerly under the Spokane 
office was transferred to Portland. 
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Ford Body Co. Makes N. Y. Lease— 
The Ford Motor Body Co. has leased the 
store and basement at 10 West 60th 
Street, New York City. 

Republic Tire in Baltimore — The Tire 
Sales Co., 204 St Paul Street, Baltimore, 
has taken the agency for the Republic 
tires. 

New Tire Branch in Dallas — A branch 
office of the Dallas Double Tread Tire Co. 
has been opened at 1605 Young Street, 
Dallas, Tex. A. M. Loomis is in charge. 

Detroit Dealer Moves — The McEenney- 
Devlin Co., Detroit distributor for the 
King and Haynes, has moved into its new 
sales and service building at 698-700 
Woodward Avenue. 

Fuller Battery in New Britain.— The 
Fuller Storage Battery Co., 62 Ann 
Street, representative of the Willard 
battery, has established a sub agency 
in New Britain, Conn. 

In New Louisville Garage — The Oak 
Street Garage is now occupying its new 
quarters at 309 East Oak Street, Louis- 
ville, Ey. It is a one-story brick build- 
ing of fireproof construction. 

New Baltimore Accessory Agent — 
The Motor Supply Co., Baltimore, Md., 
a newly formed concern, has opened at 
Charles Street and Lafayette Avenue, 
with a complete line of accessories. 

Green Bay Garage to Add — The Green 
Bay Motor Car Co., Green Bay, Wis., is 
contemplating the erection of a 57 by 
65 ft addition at the rear of the present 
garage, to give more room for repair 
shop and storage. 

Portland Fisk Builds— W. C. Arthur, 
Portland (Ore.) contractor, will erect a 
one-story, 50 by 65 ft. brick building for 
the Fisk Tire Co., which will be located at 
the southeast corner of Couch Street and 
Broadway, Portland. 

Opens Manchester Tire Station — J. B. 
McCrillis & Son have opened a service 
station and salesrooms at 1137 Elm 
Street, Manchester, N. H., to handle the 
Marathon, United States and Congress 
tires and other accessories. 

New Buffalo Salesrooms Opened — The 
Poppenberg and Mutual Motor Car com- 
panies have opened new showrooms at 
Main, Carlton and Washington Streets, 
Buffalo, N. Y. The companies handle five 
makes of cars, King, Saxon, Apperson, 
Enger and Pullman. 

No Longer a Branch — The Oakland is 
no longer handled in Boston, Mass., as 
a factory branch. L. B. Sanders, who 
went there two years ago as manager, 
hag taken the business over as an agency 
and he will occupy the same quarters on 
Massachusetts Avenue. 

Hartford Buick Makes Change — The 
Bnick representation which has hereto- 
fore been vested in the Hartford Buick 
Co., which was also associated with the 



Buick agency in Springfield, Mass., has 
passed to D. B. Roberts, until recently 
manager of the Hartford Buick Co. 

Louisville Co. Opens Showroom — The 
Callahan Motors Co., a new concern, 
which recently acquired the agency for 
the Chandler Six in Louisville, will open 
its new show room at 811-813 South 
Third Street W. P. Callahan, who for- 
merly resided in Arizona, is head of the 
concern. 

Swinehart Tire in Louisville— The In- 
dependent Tire Co., which has secured 
the agency for the Swinehart tire, has 
opened a salesroom at 548 South Third 
Street, Louisville, Ey. N. B. Segal, 
president of the company, was formerly 
connected with the United States Tire 
Co., New York City. 

Richards Machine to Increase — The 

Richards Machine Co., Milwaukee, Wis., 
manufacturing drill presses and special 
machinery, has arranged for a large in- 
crease in its production, particularly of 
repair shop equipment for garages, by 
the purchase of the plant at 3417-3419 
Vliet Street, which it has occupied for 
several years, and adjoining acreage. C. 
J. Richards is president. 

New Company Formed — The Regal 
Motor Sales Co. is the name of the new 
corporation formed to succeed the C. R. 
Robinson Co. for handling the Regal cars 
in New England with headquarters in 
Boston, Mass. Joseph Porter, who was 
one of the factory officials, is at the head 
of the company succeeding Mr. Robin- 
son, and C. H. Klegge is still with the 
company as its treasurer. 

Connecticut Ford to Remodel. — L. H. 
Elmer of the Elmer Automobile Co., dis- 
tributor of the Ford in Hartford, 
Tolland, Windham, Middlesex and Litch- 
field counties, Connecticut, plans remod- 
eling of the Palace Automobile Station 
at 348 Trumbull Street, which he re- 
cently acquired. The Ford interests will 
be grouped at the above location imme- 
diately alterations are made. 

New Baltimore Concerns — After being 
used as a riding academy for 65 
years, a property on Bolton Street, Bal- 
timore, Md., is to be used as an au- 
tomobile establishment. The property 
has been purchased by the Howell Mo- 
tor Truck Co., H. D. Howell, proprietor. 
It contains about 8,000 feet of space. 
The Economy Tire Repair Works has 
been organized and has opened at 16 
East Oliver street. W. E. Underwood 
is proprietor. Accessories also are being 
dealt in. 

Recent N. Y. City Removals— The 
Hudson Motor Car Co. of New York, 
Inc., has taken possession of its new 
salesroom in the Circle Bldg., 1842 
Broadway, New York City. The Hart- 
ford Suspension Co., Jersey City, has 
moved into a new salesroom at 1846 



Broadway, New York City. The Frank- 
lin Automobile Co. of New York, of 
which G. H. Tisdale is the head, is now 
occupying its new salesrooms at 1848 
Broadway. The Lozier Motor Co. has 
established New York City headquarters 
and salesroom at 1850 Broadway. 

Goodyear Places New Ohio Agencies — 
The Goodyear Tire Co. has placed the 
following tire agencies in Ohio: Mans- 
field, I. F. Newcomer, Richland Motor 
Co., H. W. Smith, Mansfield Vulcanizing 
Works; Plymouth, Plymouth Garage; 
Shelby, M. D. Doty; Atwater, DeGraff & 
Biles; Beloit, W. H. Sanders; Berlin Cen- 
ter, L. E. Hawkins; East Rochester, Al- 
fred Malin, F. H. Scattergood; Hanover- 
ton, Conser & Wilson; Homeworth, M. 
Pilmer; Kensington, Oren Harsh; Marl- 
boro, H. C. Slabaugh & Son; Minerva, 
Minerva Motor Car Co.; Sebring, Hall 
Machine Co.; Alliance, Alliance Auto Re- 
pair Co., Alliance Motor Car Co. and the 
Stark Cycle Co. 

Hokanson Sells Buick Retail Business 

— The Hokanson Automobile Co., Buick 
distributor in Madison, Wis., has dis- 
posed of its entire retail business in Mad- 
ison, Blooming Grove, Burke, Middleton, 
Verona, the north half of Fitchburg, the 
south half of Westport and the west half 
of Sun Prairie to James Doyle, formerly 
general manager of the Wisconsin Cul- 
vert Co. The business will be continued 
from the Hokanson headquarters on East 
Doty Street The Hokanson company re- 
cently organized the Wisconsin-Oakland 
Co., with headquarters in Milwaukee, 
with Wisconsin, Northern Michigan and 
a portion of Minnesota as its territory 
for Oakland cars. 

Recent Savidge Appointments — The 

Savidge Steering Device Co., Indian- 
apolis, has recently appointed the fol- 
lowing jobbers and distributors: E. 
Schoonmaker Co., New York; Elecker 
Shock Absorber Co., Minneapolis; H. F. 
Brownell Co., Sioux Falls, S. D.; Roy E. 
Warner Co., Louisville, Ey.; Herring 
Motor Car Co., Des Moines; The Fisk Co. 
of Texas, Dallas; Albany Hardware Co., 
Albany, N. Y.; Enepper & Enight, De- 
troit; Erie Rubber Co., Erie, Pa.; U. S. 
Rubber Co., Rochester, N. Y.; M. E.' 
Remelin, Cincinnati; Fields & Rusness, 
Fargo, N. D.; City Auto Tire & Rubber 
Co., Cleveland; Iroquois Rubber Co., 
Buffalo; G. W. Shroyer Co., Dayton; A. 
W. Whitaker & Co., Memphis, Tenn.; 
Cox & Cummins, St. Louis; Burwell 
Smith Supply Co., Oklahoma City; Adams 
Alexander Auto Co., Sioux City; Went- 
worth Brown Co., Amesbury, Mass.; C. 
V. Reich, Pittsburgh; E. De Tamble, Los 
Angeles; A. C. Galbraith, Milton, Pa.; O. 
L. Hutchins, Chanute, Ean.; R. C. Weiss- 
mantel, Southampton, L. I.; Shoemaker 
Bale Co., Little Rock, Ark.; The Motor 
Shop, Indianapolis; Brant Bros., Indian- 
apolis. 
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Schramm Building New Garage.— The 

Schramm Auto Repair Co. is building a 
new garage at 5610-6612 Easton Avenue, 
St. Louis, Mo. 

Repairs Radiators in Columbus. — The 
Auto Radiator Repair Co. is the name 
of a new concern at 153 North Fourth 
Street, Columbus. 

Mote Tire in Toledo— The H. P. 
Dodge Engineering Co. has been named 
Toledo distributor for the Mote Tire & 
Rubber Co., Akron, Ohio. 

New Columbus Garage. — Harry 
Moore, formerly with the Columbus 
Buggy Co., will open a garage and re- 
pair shop at Broad Street and Wilson 
Avenue, Columbus. 

Rothweiler Heads Seattle Truck— The 
Seattle Truck Co. is the latest to enter 
Seattle, Wash., headed by H. N. Roth- 
weiler, with a service department at 
Broadway and Denny Way. 

Dnluth Co. Builds — The Western Au- 
tomobile Co., Duluth, Minn., proposes to 
erect a two-story, 100 by 140-foot, fire- 
proof building for salesrooms and repair 
department. The estimated cost is 
160,000. 

New Cleveland Welding Building— 

The Cleveland Welding & Mfg. Co., 
Cleveland, O., will erect a $26,000 factory 
addition to its present buildings on West 
117th street. It will be of reinforced 
concrete. 

Cleveland Ball Bearing Adds— The 
Cleveland Ball Bearing Co., Cleveland, 
O., is purchasing considerable new equip- 
ment, which, when installed, will give the 
company's plant three times its present 
capacity. 

McNaull Tire Opens Branch— The Mc- 
Naull Auto Tire Co., Toledo, O., has 
opened a branch in St. Louis, Mo., at 
5032 Delmar Boulevard. The office has 
been organized as the McNaull Tire Co. 
of St. Louis. 

Poison's New Plant— The Poison Mfg. 
Co., 27 Chenango street, Buffalo, N. Y., 
manufacturer of automobile parte, will 
build a two-story, 85 by 100-ft., rein- 
forced concrete factory at Main street 
and Lafayette avenue. 

To Handle Accessories — The Pettibone- 
Peabody Co., department-store operators 
at Appleton, Wis., proposes opening a de- 
partment for the handling of automobile 
accessories and supplies. 

Perfection Starter in Hartford.— D. S. 
Rich at 64 Allyn Street, Hartford, Conn., 
has taken on the agency for the Per- 
fection motor starter in the State of 
Connecticut, and the Stone shock absorb- 
ers in Hartford County. 

To Repair Jitneys — The Worcester 
Motor Carriers Corp. has been formed 
at Worcester, Mass., to make a specialty 
of keeping in shape all machines that are 
used in the city for jitney lines. The 



company plans to operate a jitney line of 
its own after looking over the territory. 

Garford Service in Frisco — A. W. Mc- 
Kenzie, district sales manager of the 
Garford Motor Truck Co., is at present in 
San Francisco, planning to establish a 
direct factory branch for the recently 
reorganized Garford company. 

Springer . Manager. — The Standard 
Auto Co. has opened a one-story garage, 
60 by 70 ft., at 648-650 West Bridge 
Street, Grand Rapids, Mich. R. F. 
Springer is manager. A general repair 
and supply business will be conducted. 

Packard's Chicago Service Station— 
The Packard Motor Car Co., 2357 Michi- 
gan avenue, Chicago, 111., has purchased 
the site at 2340 Indiana avenue, and will 
build a five-story, reinforced-concrete 
service station, to cost about $125,000. 

S. K. F. Increases Office Space— The 
S. K. F. Ball Bearing Co. has increased 
its office space in the Hudson Terminal 
Bldg., New York City. Within the last 
4 months it has about doubled its offices, 
so that now they occupy a full wing on 
the sixth floor. 

New Garage for Pomona — The new 
brick garage now in process of construc- 
tion for the firm of Potter & McCormick 
on South Thomas street, gives Pomona, 
Cal., a string of four garages which have 
sprung up within the past few months 
ranging from $3,000 to $7,000. 

Gets Goodyear Truck Tire Agency — J. 
E. Power, supervisor of San Francisco, 
Cal., has secured the agency for the 
Goodyear truck tire and has opened a 
service department on Van Ness avenue 
in that city. The name of the new con- 
cern is the Motor Truck Tire Service Co. 

Toledo Garage to Move. — The United 
Garage Co., Toledo, Ohio, has arranged 
to move from its present location to 
larger quarters at Ontario and Jeffer- 
son Streets, about September 1. The 
company has taken a 20-year lease on 
the premises. M. R. Himes is general 
manager. 

New Vancouver Garage. — W. F. Sil- 
ver has opened a garage at Central 
Park, corner of Kingsley and Silver 
Avenue, Vancouver, British Columbia. 
In connection with the garage he will 
maintain an up-to-date service station, 
stocking Pennsylvania Vacuum Cup and 
Congress tires as well as accessories. 

Hupmobile Opens Newark Salesroom. 
— A new salesroom for the sale of Hup- 
mobiles was recently opened at 200 Hal- 
sey Street, corner of Branford Place, 
Newark, N. J., by the newly-formed firm 
of De Cozen & Riess. The firm consists 
of Alfred De Cozen and George L. Riess, 
vice-president of Chas. E. Riess & Co., 
Inc., Metropolitan distributor of the 
Hupmobile. 

Milwaukee Co. Dissolved — The Graper 
& Paulus Welding Co., 254 Fifth -street, 



Milwaukee, Wis., has retired from busi- 
ness and the partnership between F. E. 
Graper and Wenzel Paulus has beeri dis- 
solved. The concern was a pioneer in 
Milwaukee in the welding, cutting, lamp 
and radiator and fender repair business. 
Practically all of its trade was in the 
motor car business. 

To Make Motor Brushes — R. H. Sea- 
bury, a chemical engineer of Wellesville, 
N. Y., has located in Toledo, O., to man- 
ufacture motor brushes, used on' electric 
motors. Mr. Seabury is the owner of the 
patents. Large orders for the brushes 
have been placed by the Electric Auto- 
Lite Co. Seabury has received his ma- 
chinery and the factory will be in opera- 
tion in the near future. 

Cartercar Service Station Opened. — 
A new Cartercar service garage is now 
in operation at 1822 Hendrie, near Wood- 
ward Avenue, Detroit, Mich. It is man- 
aged by W. D. Block, who was comp- 
troller of the Cartercar Co., Pontiac, 
Mich. This service station has been 
established because the Cartercar Co. 
discontinued its local branch and serv- 
ice department some time ago. 

Leavitt Co. Agency in Fresno-^J. W. 
Leavitt & Co., Pacific Coast distributor 
of the Willys-Overland Co., has estab- 
lished a branch in Fresno. Calvin C. Eib, 
executive supervisor of the company, is 
at present in charge of the new branch 
and is installing a service system and 
perfecting the general workings. The 
company will occupy a space 50 by 150 
feet in the main section of the town. 

Hegeman Heads Milwaukee Firestone. 
— The Firestone Tire & Rubber Co, 
Akron, Ohio, has permanently estab- 
lished a Milwaukee factory branch in the 
new Oxford building at 481-483 Jeffer- 
son street, which provides nearly 12,000 
square feet of floor space and stock- 
room for 7,500 casings. J. L. Hege- 
man is in charge as local manager. 
Practically every important tire man- 
ufacturer now has a direct factory 
branch in Milwaukee, and nearly all are 
located on Milwaukee, Oneida and Jef- 
ferson streets, built up during the last 
three years as Milwaukee's tire row. 

Hartford Oakland Makes Alterations. 
— The A. C. Hine Co., Hartford, Conn., 
is making alterations in the store at 314 
Pearl Street which, when completed, will 
be used as a salesroom for Oakland cars 
for which the concern recently signed up 
for the State of Connecticut. The base- 
ment will be used as a service station. 
A. C. Hine, formerly general manager 
of the Overland-Connecticut company, is 
the prime mover in the project and with 
him are associated his father, D. H. 
Hine, and E. N. Humphrey of the Traut 
& Hine Co. of New Britain. R. J. Flynn, 
formerly with the Auto Tire Co. as an 
Oakland salesman, has joined the Hine 
forces. 
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$108,191,774 for Roads in 1914 

Over 6,000 Miles of New Road Added and Over 
35,500 Improved During Year 1914 in 33 States 



STRETCHED out in a single line 
the roads of the United States 
would encircle the globe more 
than eighty times. Traveling at the 
rate of 150 miles a day, it would take 
36 years, or 13,000 days, to travel 
their length. The value of these roads 
is stupendous. At the lowest possible 
estimate of construction, $1,500 per 
mile, the value of the 2,000,000 miles 
of road in the United States is $3,000,- 
000,000, but the sum which has been 
expended on the construction and 
maintenance of these roads is so far 
above this, that it would be impossible 
to even form the roughest estimate of 
the true amount of money spent for 
highways in this country. 

Most of our roads have been grad- 
ually developed from the forest path 
to the highway. Even in our largest 
cities, the pathways that the oldest 
settlers followed in their trips to and 
from fresh water springs have been 
perpetuated in the form of streets. 
The old stage routes from city to city 
have become the automobile highways 
of the present day. Examples such 
as the old Albany trail, the Boston 
Post Road and the Boone Way are 
repeated all through the country. If 
present indications hold true, the path, 
ways that the Forty-niners marked 
with the bleached bones of those who 
perished along the rigorous route will 
become part of an ocean-to-ocean 
boulevard. 

While these gradual developments 
of some of our best known highways 



By J. Edward Schipper 



KANSAS 



mm. 



106.000 



3IS 



PCNNSY^AJJIj^ 



NEW YORK 



60.000 



M1CH1SAN 



SOUTH DAKOTA 



66,000 



INDIANA 



63.370 



WISCONSIN 



63,000 



KENTUCKY 



?&OQO 



MONTANA 



P6.967 



XL 



92,000 



ALABAMA 



40,639 



Total mile* of 
road In thirty- 
three States 



0EC6QN 37,639 



WASH 


37.000 


W. VA. 




COL 


30.733 




MA^ 


3,031 



MDJ6J400 

N.tl. 13.116 



VTJS^OTO 
N^£850 
CC^SjOOO 

^cyi^ooo 

jjL.4,900 
LAj. 4,900 
£.1.2,200 



have been up to within recent years 
the greatest factor in the development 
of the highway system of the country, 
the automobile has introduced an- 
other factor which has become pre- 
eminently important in the road-build- 
ing industry: The automobile stands 
for efficiency and anything with which 
it has to do follows its lead of well 
directed effort. The automobile road, 
unlike the old Indian trail, does not 
follow a serpentine course, but like the 
iron railroad path, follows the 
straight line, the shortest distance be- 
tween the two objective points. The 
greatly increased speed of travel has 
brought the necessity for direct routes 
and smooth roads. In the days of the 
horse, the dirt road was good enough; 
.._ in the day of the automobile — the 

present time — it no longer suffices. 
With the speed at the command of 
the motorist, irregularities in surface 
must be flattened out before the speed 
can be used. Rapidly the percentage 
of improved roads, as compared with the total roads in the country, 
is increasing. At the present time, approximately ? per cent, of 
our roads are improved. 

Not all the roads of the country are under state supervision. 
Many miles are taken care of by town and county authorities. A 
state in which this condition holds true is under a disadvantage 
unless there is a close cohesion of plan between the different 
counties. Inter-county communication is assured with state super- 
vision. With county supervision it ought to be, but often is not. 
Therefore, it is not surprising that records from many states do 
not show the actual work and the actual results accomplished in 
road construction and maintenance. The roads are such a valu- 
able asset to a state that the necessity for a well organized state 
road department is becoming recognized throughout the country. 
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More and more the state engineering department keeps its 
fingers upon the pulse of the road situation and by means 
of well organized effort and carefully kept statistics are sys- 
tematically solving the road problem of the state. 

Statistics from 33 States 

Statistics gathered from the thirty-three states throughout 
the Union, in which records are carefully compiled, tell an 
interesting story of what this country is doing to keep its 
lines of communication from district to district in the best 
possible condition. In these thirty-three states there are 1,- 
614,999 roads of all kinds. Of these 226,288 are improved, 35,- 
704 miles having been improved during the year 1914. At the 
rate of 35,000 miles per year, these thirty-three states will 
have their entire mileage classed under the head of im- 
proved roads in less than 45 years. In these states during 
the year 1914 there were added 6,006 miles of new roads. 
Before the advent of the automobile, such a thing would 
have been unprecedented, but now it is becoming a yearly 
occurrence and gathering impetus as time goes on. In 1912, 
for example, these same states added over 5,000 miles of 
new roads and transferred from the classification of Roads 
of all Classes to Improved Roads more than 35,000 miles. 

$108,191,774 in Twenty-nine States 

All these improvements mean that money must be spent, 
and, again, drawing figures from the thirty-three states 
which are tabulated by name on page 141 the amount which 
it has been found necessary to expend will be perceived. 
During 1 year twenty-nine of these states expended $108,191,- 
774. The greatest amount spent by any state was Indiana, 
which paid out $17,000,000. New York followed closely 
with $14,638,045; Iowa expended $11,000,000; Colorado spent 
$9,964,077; Wisconsin paid out $7,000,000; Montana, $8,389,- 
278, and Illinois, $5,500,000. Thus, throughout the entire 
country it can readily be seen that the realization of the 
value of good roads is becoming complete. The citizens of 
these states are backing their knowledge of the necessity 



of these roads with millions of dollars. They have made 
the subject of roads of paramount importance in local poli- 
tics and more careful supervision is being exercised. 

Dirt Roads Predominate 

America's representative road is still the dirt road — even 
a large percentage of the improved roads are dirt. Through- 
out the Union there are probably more than 1,250,000 miles 
of dirt road. In the thirty-three states from which records 
are available, there are 1,005,436, and even this is not an 
exact figure because many miles of highway in one 
state would be called a road and in another it would not. 
Even in the State of New York, with its millions of people, 
there are wild regions throughout the mountainous northern 
sections where mere trails are known as roads. The natives 
of this part of the state refer to old abandoned lumber trails 
as roads; whereas, as a matter of fact, they are impassable 
for any vehicle heavier than a buckboard. With the under- 
standing that a dirt road, however, is any road composed 
of natural earth and which is passable in fair weather, the 
figure is quite accurate. 

Among the improved roads the gravel construction is most 
typical of America, because the materials for its construc- 
tion are generally quite close to hand and it is, therefore, 
possible to make good roads at a low cost. Taking the figure 
totaled from the estimates of the thirty-three representative 
record-keeping states, there are 78,846 miles of this type of 
road, or roughly, one-twelfth as many miles as of dirt. Ohio 
is the leader in gravel road mileage, having more than 
14,500 miles of this type of road. Minnesota is next with 
over 11,400; Wisconsin has 7,000, and even little Rhode Is- 
land, with its total of 2,200 miles of roads, has 100 of these in 
gravel. Some of the states among those which keep careful 
state records of their highways have no gravel whatever. 
These are Connecticut, Delaware, Pennsylvania, South Da- 
kota, West Virginia and Wyoming. Some of these states 
have roads of a composite type which resemble gravel to a 
great degree, but which are not the true gravel roads. 
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Macadam is probably the king of the automobile highways. 
When the average automobilist finds himself upon a newly 
finished macadam road he generally leans back against his 
seat and settles down for a period of comfortable riding. 
Ohio is the leader in macadam mileages, having 3,000 miles 
more than the second macadam state, Illinois. The re- 
spective mileages of macadam roads in these two states is 
7,000 and 10,000. Kentucky has 6,000. Massachusetts, with 
its fine highway system, has 3,783. New York has 3,200, 
Wisconsin has 2,000, New Jersey 2,600 and North Carolina 
1,209. Many states, such as Louisiana, have no macadam 
roads at all in the state. The total in the thirty-three states 
considered is 42,499. The other roads which are used to a 
sufficient degree to be separately classified are not many. 
Concrete and brick compose the majority of the other im- 
proved roads, but these have not reached a sufficiently high 
figure to be a vital factor when considered against the. total. 
Many states are trying concrete on an experimental basis 
at the present time and it may be that this material, which 
has left such a heavy mark upon the building industry, will 
also be a factor in road development. 

15,000 Miles New Road for 1915 

To get the greatest mileage of roads at the least possible 
expense is one of the biggest problems that the state admin- 
istration has to face. If a man wishes to construct a drive- 
way from his front gate to his garage he is often appalled 
by the estimates of the contractors who aim to do the work. 
Yet, he has only 200 or 300 feet of road to construct per- 
haps and this is not apt to be of a nature to endure any 
appreciable traffic. When 1,000 miles of road is considered, 
the amount of money which its construction entails is so 
great that even a slight percentage of saving in any direc- 
tion amounts to far more than the salary of the most highly 
paid engineers. Throughout the country in 1915 there will 
be perhaps 15,000 miles of road constructed and 35,000 miles 
improved. Already there have been $40,255,344.31 appro- 
priated in fifteen states. There is no wonder that the road 



question is one of the biggest factors in internal politics in 
this country! 

Convicts Used in Road Building 

One of the big factors in recent years has been the em- 
ployment of prison labor on the road. In the second annual 
report of the state highway commission of South Dakota, 
in making their recommendations to the Governor, the 
statement is made that the movement to have the prisoners 
of the state work on the highways has been enacted into a 
law in the states of California, Colorado, Oregon, Washing- 
ton, Ohio, Virginia, West Virginia and others with splendid 
results to all concerned. The state is benefited by the ma- 
terial gain of good highways and by the moral and physical 
improvements of its charges. The prisoner is benefited from 
the physical and reformatory standpoint. This experiment 
has positively proven that the prisoners have profited by the 
fresh air and sunshine, were willing to work hard and 
looked forward to the next spring when they might again 
be so employed. 

The Honor Camp 

The State of Washington which successfully employs con- 
vict labor maintains what are known as Honor Camps. In 
this state under the indeterminate sentence law, convicts are 
given a minimum and maximum term and the plan is to 
place such convicts in the service wherever possible. The 
scheme is to allow the men a credit of 1 year's time for each 
9 months' service on the road, arranging the term of service 
of the men, that when their 9 months' labor expire they will 
be discharged. The men are well fed, comfortably clothed 
and provided with well-equipped sanitary quarters. In gen- 
eral, the men prefer to serve in the quarry rather than in 
the penitentiary, and the results of their labor show a marked 
increase in efficiency. It has been found that the average cost 
of subsistence per man per day is 26.8 cents and the average 
cost of maintaining each convict per day including guarding, 
subsistence, clothing, items of general expense, medical, 



Table of Highway Statistics of all States in Which Figures are Available 



STATE 



Total 
Miles 
of Roads 
in 
State 



Colorado 



Kentucky ...... 

Louisiana 

Maine 

Maryland 

Massachusetts... 

Michigan 

Mississippi 

Minnesota 

Missouri 

Montana 

New Hampshire. 
New Jersey . . . . 

New York 

North Carolina . . 

Ohio I 

Oregon 

Pennsylvania. . 

Rhode Island . . . 
South Dakota . . . 

Vermont 

Virginia 

West Virginia 
Wisconsin .... 
Wyoming . . , 
Washington 



Total . 



Total Miles of 

Miles of New 

Im- Roads 

proved Built in 

Road 1914 



49,639 

30,733 
13,000 
4,500 



100.000 

63,370 
104,000 

111,536 
58,000 
4,500 
25,530 
16,400 
23,031 
70,000 
44,200 
91,890 

108,000 
56,987 
15,116 
14,850 
80,000 
51,802 
89.000 
37,639 
86,316 

2,200 
66,000 
15,070 
52,000 
31 ,690 
63,000 
11,000 
37,000 



1.614,999 226.288 



6,955 

5,014 
1,282 
400 



10.000 
26,831 



1,170 
10,600 
563 
1,000 
693 
18,773 
3,000 
12,000 
9,934 
4,750 
2,000 
1,026 
5,000 
5.200 
10.000 
25,000 
4,964 
1,892 

550 
30,000 
4,000 
2.916 
825 
15,000 
2.000 
2.950 



332 
60 



150 



None 
233 



1 ,500 
150 
125 
900 

1,476 

' ' 90 
65 

None 
150 



200 
300 



275 



Miles of 
Maca- 



Miles 
Im- 
proved 

Road in Roads in 
1914 State 



1,183 

2,577 
66 
150 



10,000 



500 
103 
192 



700 
400 
3,000 



125 
1 ,500 
2,534 

' 295 
7,029 

325 
2,000 
200 
855 
300 
1,350 

' ' 60 



568 



160 



7,000 



50 

220 
6,000 
None 
60 
313 
3,783 
647 
50 



25 
9 

2,600 
3.200 
1.209 
10,000 
962 
1,521 

450 
20 

' 876 
500 
2,000 

160 



Miles of 
Brick 
Roads 

in 
State 



6.006 35.704 



42 , 499 



None 



100 



None 

4 

5 

None 
None 
9 



None 
None 
10 
86 

sob' 

None 
101 



25 
2 



25 



Miles of 
Dirt 
Roads 

in 
State 



3,110 



867 



90,000 



100.(100 

110,366 
47,000 
396 
24,500 



11,068 

53 

43,530 
73,512 
103,250 
All 

16 
9.850 
50,000 
41,670 
64,000 
32.689 



1,650 
65.980 
14,000 
381 
30,865 
55,000 



32,550 



1.005.436 



Miles of Miles of 
Gravel Other 

Roads Roads 
in in 

State 1 State 



Total 
Amount 
Expended for 
Roads in 
1914 



Amount 
Appropriated 
by State for 
Road Work 
in 1915 



Remarks 



1,000 1 2,277 
655 25,074 



1,000 

153 
4,000 

123 

940 

137 
7,729 
1,570 

500 
11,401 
3,500 
5,000 

120 
2,100 
9,000 

698 
14,500 
3,745 



100 



900 
475 



7,000 
3,700 



78,846 



Concrete 
7 m. 
Ill 
600 
44 
None 
234 
450 
167 



6 
140 

397 
5,519 

"243 
271 
bitum. 



1. 184 
300 
1,000 



Jl, 878, 170.00! 

9,964,077.24 
4,805,825.25 
105,000.00 



5,500.000.00 

17.000,000.00 
11.000,000.00 

5,427,424.00 
2,000,000.00 

344,467.33 
2.900.000.00 
3,809,000.00 
1,368,072.00 

687,000.00 
3,500,000.00 
3,809,792.00 



$226,067.31 Approximate, as only 
10 counties reported. 

130,000.00 



Bond issue of 
$70,000 in 
Kent 

400,000.00 
to July 1. '15 | 

loisooioooloo 1 



2,900.000.00 
145. 000. 00! 
900,000.00 

2,791,000.00 



8,389,278.70 
244,158.00 
4,370,000.00, 
14,638,04S.OO' 
4,500,000.00i 

' '3!66o|666'6o 

3,538,506.90 

156,000.00 
579,948.00 

"i!767|oio!6o 

3,000,000.00 
7,000,000.00 

"l!85o!oO0!oO 



l,480,000.00i 



650,000.00 
4,000,000.00 
13,934.277.00 
895,000.00 

' ' 240,° 666 (XI 



1,224.000.00 



1.250.000 00 



38,769 $108,191,774.42 $41,735,344.31 



Digitized by 



Google 



142 



THE AUTOMOBILE 



July £2, 1915 



escapes and transportation is 74.5 cents per day, giving a 
total cost of maintenance per convict per day of $1.83. 

Washington's Pledge System 

Working of convicts on highway under which has been 
called the honor system is an experiment in which the State 
of Washington has probably operated the most extensively of 
any state in the Union. Each convict signs the pledge of 
.honor that for the clemency extended by the Governor and 
the state Prison Board for permitting him to work in the 
honor camp and the payment of 50 cents for each day's labor 
he agrees to perform such work as may be assigned to him 
and not to leave the camp without permission. Upon the 
acceptance of the conditions of the pledge, the Governor issues 
a conditional pardon to each man. The disposition of the 
honor men toward the system is in general very favorable. 
The freedom of the camp and the life in the open appeals 
to the men with the results that the work is done well and 
very few fail to keep their trust. 

Bridges Bring Up Cost 

Bridges are one of the big factors in raising the cost of 
road construction and in some states are a serious factor ow- 
ing to the large number of small streams which must be 
crossed. In the State of Minnesota, for example, there are 
20,603 bridges over 10 feet in length. The roads in this state 
are largely under the jurisdiction of counties, but in 1914 a 
new law went into practical effect which gave direct state 
supervision. However, the cost of the roads is to a large 
extent borne by the counties under the state aid system in 
which the state furnishes a part of the money required for 
road building. The county of Murray, which is 704 square 
miles in area, has 568 of these bridges, or in this county, in 
other words, for every twenty inhabitants there is a bridge. 
In the county there are 1,200 miles of road, or 9.8 people for 
each mile of road. To look at it from another angle there is 
a bridge for every 2.1 miles of highway. It is evident that 
road construction in counties such as these will be an ex- 
pensive undertaking, and this is only a random example 
which is probably exceeded in many parts of the Union. 

Kansas Leads in Mileage 

The greatest road state in the country is Kansas with 
111,536 miles. It has increased from 98,000 in 1912 when it 
was in fourth place. Missouri, which in 1912 had the highest 
mileage in roads, has now dropped in second place with 
108,000, the same number it had at the end of that year. 

Movement Is Nation- Wide 

Iowa is now third with 104,000 miles of road ; in 1912 it was 
second with 102,000 miles. Illinois has dropped from third 
to fourth place since 1912, having 100,000 miles of road. 
Thus there are continual changes in the mileages of the 
states, but one prevailing factor dominates the entire road 
building situation. This is the relative percentage of im- 
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proved roads to total roads. Slowly this figure is advancing 
up the scale as the enlightened legislative bodies perceive 
the necessity for good roads. In 1912 the percentage of im- 
proved roads, as compared with total miles of roads, was a 
little over 6 per cent. In 1915 it is about 8 per cent. The 
advance is nation-wide. It is being demanded by farmers, 
manufacturers and merchants. It is not confined to one class, 
nor to cities or the country but is one universal movement 
which is reflected throughout all the industries of the United 
States. 

Road Models for the Public 

The Office of Public Roads of the United States Depart- 
ment of Agriculture made an exhibit of road models for the 
first time in 1909 at the Alaska- Yukon-Pacific Exposition. 
The aim was to put on view such striking examples in minia- 
ture of model roads that visitors would not only appreciate 
the beneficent effects of improved roads but would, at the 
same time, be able to understand the methods of their con- 
struction. 

Since the Alaska- Yukon-Pacific Exposition closed, the ex- 
hibit of the Office of Public Roads has been displayed at 
Omaha, Neb., during the National Corn Exposition ; at Knox- 
ville, Tenn., during the Southern Appalachian Exposition ; at 
Chicago, 111., during the National Land and Irrigation Ex- 
position; at New York City during the Travel and Vacation 
Exposition and the Domestic Science Exposition; at Atlantic 
City, N. J., during the American Road Congress; at Leth- 
bridge, Alberta, during the International Dry-Land Con- 
gress; at Buenos Aires, Argentina, during the International 
Agricultural Exposition; at Turin, Italy, during the Inter- 
national Exposition; and at various other expositions and 
fairs. The models have also been displayed on road trains 
at all important places along the route of the Pennsylvania 
Railroad in the State of Pennsylvania and along the entire 
system of the Southern Railroad, also along the St. Louis & 
San Francisco Railroad, the Atlantic Coast Line, the Nash- 
ville, Chattanooga & St. Louis Railroad, and the New York 
Central & Hudson River Railroad. A comprehensive exhibit 
of these models, illustrating all standard types of construc- 
tion, has been installed at the Panama-Pacific Exposition. 
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American Cars in Red Cross Work 

Day and Night Trips to Firing Line for Wounded 




Fleet of automobile ambulances attached to field hospital at Montdldler 



HOW Packard automobiles and American volunteers 
assisted in Red Cross work on the Allies' front is a 
thrilling story told by Curtis Goode, brother of the 
Paris manager of the Packard company. When the French 
armies took up their present position, after the Battle of the 
Marne, H. LI. Harjes, of the banking firm of Morgan, Harjes 
k Co., secur-ed from ex-minister of finance Klotz the use of a 
suitable building at Montdidier, and furnished it at his own 
expense as a field hospital. The Packard company supplied 
eight touring cars which were quickly transformed into 
ambulances and placed in the hands of volunteer drivers 
operating under the control of the French army. Curtis 
Goode was one of these drivers. 

5-Mile Trip with Wounded 

Although the Packards were directly attached to the Harjes 
hospital at Montdidier, they were at the call of the chief 
military doctor of the district, and had to take cases either 
to their own or other hospitals, as directed. From October 
to May the automobiles have been engaged in the task of 
making trips from the hospital to the firing line, the nearest 
point of which is only 5 miles away, and of bringing in the 
wounded. For 8 months the sound of guns has been so con- 
tinuous that when a member of the hospital staff comes home 
on leave he finds the quiet of the city oppressive. Day and 
night, at irregular intervals, the call would come for am- 
bulances to bring in wounded. Where road conditions 
allowed it, the ambulances went close behind the line of 
trenches, picked up the wounded men who had been carried 
out by their comrades, and hurried off with them to the 
hospital. By this rapid treatment thousands of lives have 
been saved and the men have been spared suffering inevitable 
with slower methods of transportation. 

This portion of the front has undergone no change since 
the month of November. Both French and Germans are 
strongly entrenched, with a distance of only 100 yards be- 
tween them. The position evidently is not of sufficient 
strategic importance to warrant the loss which would be sus- 
tained in a determined attack. Thus the men sit watching 
one another, and occasionally have the monotony relieved 



by heavy bombardments. Fortunately for the 
men, this kind of warfare is not very destruc- 
tive. Curtis Goode relates that one evening the 
Germans began a bombardment on a serious 
scale. During the entire night big guns boomed 
as rapidly as if the huge shells were being fired 
from a machine gun. Occasionally a French gun 
joined in the welter of sound. Every window 
in the hospital trembled and rattled from 6 
p. m. to 8 o'clock the next morning. The auto- 
mobile staff was up early, expecting to have a 
busy day. The net result of the night's heavy 
firing was eight wounded cases. 

A Trip to the Trenches 

One of the experiences of which Curtis Goode 
has the most lasting remembrance is a trip he 
was allowed to make one night into the front 
line trench held by the French. "We set out 
from the hospital in a car," he stated, "and for 
the last 2 miles had to drive in complete dark- 
ness, for even a side light would have been 
observed by the enemy. At an indicated point we 
left the car in a farm building and proceeded ahead on 
foot. At this point there is a main communication trench 
2 1-2 miles long leading right up to the French front line 
trench, but having branches off it to other trenches. During 
the daytime this main communication trench has to be used 
throughout its entire length. 

"In this district numerous shells have exploded on the 
roads, but they have not made traveling impossible. On the 
main highways the surface is so hard that the shells do not 
penetrate and the damage done is annoying only at night if 
running without lights. On the lower class roads, with little 
more than a dirt surface, greater damage is inflicted and it 
is sometimes impossible to pass until soldiers have filled in 
the holes." 




Packard ambulance halted by French sentry on a trip to the firing 
line for wounded 
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Chalmers Valve-in-Head Motor 

To Be Principal 1916 Product — Good Acceleration 
and High Gear Ability — Rear Axle Gearset 




Section through Chalmers valve gear showing rocker arms and 
tappet adjustment 



FEW of the new cars appearing at the New York show 
last January attracted more attention by virtue of 
their design than did the new Chalmers with valve- 
in-head motor, on account of the remarkably clean outline 
of the engine and the chassis as well. Naturally with so 
much novelty of construction as was present in the motor, 
the performance of the cars on the road has been watched 
with interest, but the fact that the manufacturer is con- 
tinuing the same chassis practically unchanged is the best 
proof that the new motor has worked out very well. 

The Chalmers Motor Co. has three cars for 1916, and of 
these the 6-40 is the principal product. The 6-48 and the 
Master six are continued, but it is not anticipated that there 
will be so large a demand for these as for the smaller car. 

Of the 6-40 there are two types, five-passenger and seven- 
passenger, the latter having 4 in. more wheelbase and semi- 
elliptic rear springs instead of cantilevers as used on the five- 
passenger. These two models are priced $1,275 and $1,350 
respectively. The 6-48 which has a T-head motor and some 
other small differences in design costs $1,550 with a seven- 
passenger body, and the Master six, $2,175 with touring body. 

For fitting to the 6-40 a new body is being developed which 
is either a standard open touring affair or a sedan, and the 
attachment of the upper works is made in a highly ingenious 
and secure manner. Whether the car is open or closed there 
is nothing to show that it is convertible and in the closed 
condition the appearance is handsome. This new body is not 
yet in production, but will be available later on. 

Camshaft Driven Centrally 

Coming back to the 6-40 chassis the unique feature of the 
motor is that the overhead camshaft is driven at its center 



by a large worm gear and to obtain a similar drive at the 
center of the crankshaft the middle bearing is divided into 
halves. This makes a four-bearing shaft and it is remark- 
able that it has been possible to get the middle bearings of 
such good width. Having a bore of 3.125 in. and stroke 5 in. 
the motor is intended for high speeds. Crankshaft rigidity 
has been obtained by using a 2.25-in. shaft and rigidity of 
crankcase by very rigid web work around the center bear- 
ing supports, and the use of a box form of crankcase with 
sides that come much lower than usual. This type of case is 
not uncommon where the bearings are put in endwise being 
first mounted on the shaft, but it requires considerable in- 
genuity to arrange them as in the Chalmers so that they can 
be scraped in with the shaft in its proper place. The detail 
of the design can be observed in the section of the motor on 
the opposite page. 

The cylinder block consists of three portions, the lower in 
which the pistons work is as simple a casting as could well 
be made. On this rests the head casting which carries the 
camshaft, the valves and the spark plugs, while on top of 
all is an aluminum cover. 

Compound Lubrication 

Two features of great convenience to the driver are the 
positions of the ignition distributer and the oil filler, since 
both these parts are above the top cover, as can be seen in 
the photographic reproductions. Oil is poured into the cam- 
shaft case where some small part of it remains, and the over- 
flow passes down the space surrounding the camshaft drive 
shaft to the base. 

With an overhead-valve motor and an overhead camshaft 
also lubrication is liable to be troublesome, because enough 
oil must be pumped to the top and yet the supply to the cam- 
shaft kept down sufficiently to prevent flooding the valves. 
In the Chalmers the camshaft is hollow and a small hole is 
drilled through each cam, at the center there is a supply for 
the skew gear and, of course, holes for the supply to each 
bearing. Oil is pumped to the front end bearing direct, and 
thence passes along the shaft, but the size of the outlets pre- 
vents too much lubricant reaching the valve compartment. 

Sundry gutters serve to catch what little drip there is and 
to conduct the oil back to the shaft tunnel whence it returns 
to the crankcase. For the crankshaft there is a supply to 
each main bearing, all the oil leads being copper pipes, and 
dip troughs are used for lubricating the connecting-rod bear- 
ings. Splash cares for the pistons in the usual way. 

The same vertical shaft which drives the cams is used for 
the oil pump drive, as the pump is mounted directly beneath 
it and connected by a short, jointed shaft that allows the 
pump to be taken off for cleaning without disturbing other 
parts. 

Accessories Disposed Neatly 

Having all the valve gear on top of the motor means that 
the generator and starting motor can be put in any con- 
venient place alongside, without interference with other 
parts. Thus, instead of the starting motor being low down 
and almost in the mud pan as it sometimes has to be, it is 
carried high on a bracket on the crankcase side. There are 
several bearings and joints in the mechanism which slide 
the pinion into mesh with the flywheel rim gear, and the high 
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View of Chalmers valve mechanism as it appears when the aluminum top cover Is removed 

placing of the motor makes these points very easy of access. 

A very simple and yet completely effective means for ad- 
justing the generator drive chain is employed, this being 
made possible by the method of support for the motor. In 
the crankcase are two large holes, one at each end, extending 
transversely clear through the aluminum, and steel tubes are 
put through these holes to form the crankcase arms. 

The Gray & Davis generator is hung just beneath the right 
hand end of the front tube, where it is sufficiently accessible 
for all purposes, and the bracket which holds it is gripped 
to the crankcase supporting tube by a clamp screw. The 
drive chain is outside the crankcase, as can be seen in the 
photograph, so, by slacking the clamp screw and gently tap- 
ping the bracket along the tube the chain can be brought to 
any desired tension and held there by a turn of the clamp. 
The whole operation of adjustment can be performed very 
easily and quickly. 

Careful Balance a Feature 

It is well known that the main trouble in the way of pro- 
ducing a successful high speed six is the vibrations which 
arise in the crankshaft. To eliminate these is partly a mat- 
ter of design and partly one of manufacture. From the 
drawings can be seen the way in which design affects the 
Chalmers motor, for not only is 2.25 in. very large for a 3.125 
bore motor, but the crank webs are also very substantial. The 
box form crankcase must help a good deal and no doubt the 
divided middle bearing is, from the rigidity viewpoint, the 
equivalent of a bearing the full 4 in. long. 



In the factory processes there are two 
balancing operations, one for the fly- 
wheel and the other for the crankshaft, 
the parts being run on a special machine 
designed by the Chalmers engineers and 
developed from a couple of known tools 
into a much simpler form. The oper- 
ation consists of running the parts in 
one direction only and balancing by drill- 
ing the flywheel rim or the crankpin. 

This method of handling the crank is 
made possible by the absence of internal 
oilways in the shaft, as frequently a 
quite large amount of metal has to be 
drilled out. Skill and experience of the 
workman count for almost everything in 
this operation as a practiced man can 
judge in a moment where it is that the 
shaft is heavy and to get smooth running at 1500 to 
2000 r.p.m. very little inaccuracy is permissible. The 
crank webs are not machined externally, of course, as 
this would be of but little use. It is said that shafts and 
flywheels balanced on the special machines which Chalmers 
uses are always in static balance when their running balance 
has been corrected, which is not always the case with some 
other methods. 

Tubular Connecting-Rods 

Another small detail that is of interest is that the round- 
section, hollow connecting-rods have small holes drilled 
through them near the bottom, this being to allow the escape 
of any oil which might find its way inside. As the rod is 
drilled right through the hole at the upper end is closed only 
by the piston pin bushing, and it is possible for oil to slowly 
work its way past this bush and so gradually fill up the rod. 
If this happened to one rod and not to the others the balance 
of the motor would be interfered with seriously. 

Lightweight Axle Gearset 

Back of the motor is a simple form of dry-plate clutch with 
a light action and a very decided grip, and then comes the 
short double universal to which the front end of the drive 
shaft attaches. Chalmers pins its faith to the rear axle gear- 
set so that the chassis divides into but three main assemblies, 
the motor, the gearbox and the frame with springs and front 
axle. To cut the unsprung weight a carefully designed 
aluminum gearbox is used and another point which should 




In this plan of the Chalmers 6-40 chassis notice that the springs are all under the frame and observe the direct brake connections. 

These latter are strips of thin spring steel which cannot rattle 
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Left — Exhaust side of Chalmers motor, showing Gray A Davis generator and starting motor. The cap on the crankcase side Is a 
breather only as the oil Is all put In through the top cap. Notice the accessibility of the Atwater Kent distributer. Right — Intake side of 
Chalmers motor. Observe the fins on the oil supply pipe which cool the lubricant on Its way to the bearings 



be mentioned is that the gearshifting rods are laid out on 
such centers that rough roads and high speed combined, have 
no tendency to throw the gearshift lever to and fro. This is 
a fault to which some rear-axle-gearset cars have been some- 
what prone and to eliminate it is not quite so simple as might 
appear. 

It is not easy to describe a car like the Chalmers, which is 
designed and made in its own factory and does not depend on 
assembly parts, without running to great length, so, having 
considered the main units of the chassis, the others may be 
hastened over a little. First, the brakes are 14 by 2 in. 
and 14.375 by 2.25; all rods and links are arranged to have 
a straight pull and the levers are well proportioned, so that 
plenty of arresting power is available without heavy pedal 
pressure. Again, special pains are taken to make the steer- 
ing free and precise, this being a matter of large thrust bear- 
ings and a proper setting of the front axle swivel pins. 

In the side view of the chassis the substantial support to- 
ward the middle of the cantilever spring can be seen, also 
the long shackle which permits very free action at the front 
Putting the middle spring support under the frame instead 
of alongside it removes all twisting stresses on the side rail 
and saves weight in the brackets and attachments. In prac- 
tice the springs behave in a most exemplary manner giving 
easy riding over the worst possible dirt roads and yet the rear 
springs are free from roll. 

Car Performance 

In a short demonstration run over a particularly vile piece 
of sand road near the Chalmers factory it could be noticed 
that there was very little tendency for the car to plunge, even 
with the rear seats unoccupied, and incidentally the same run 
showed the ability of the motor to pull smoothly on high 
gear through fairly heavy going. Naturally, one would ex- 
pect plenty of high-gear ability with a 5.25 to 1 ratio, but a 
good deal of vibration round about 30 m.p.h. would also be 
anticipated and this most certainly does not occur even at 
speeds a good deal above this. The Rayfield carbureter suits 
the motor well and provides a very good acceleration, a couple 
of trials on a brick road showing from 5 to 30 m.p.h. on 
high gear in between 14 and 15 sec. 

The touring bodies have an almost straight-line side and 
the high hood makes the car look powerful. Ample leg room 
and upholstery deep enough to give the soft feeling of a good 
arm chair, combined with careful finish, are the principal 
characteristics. Equipment is complete and includes a par- 



ticularly handy rain vision windshield. Tires are 34 by 4 in. 
all around and there is one spare demountable rim. There 
is no need to mention everything in the smaller detail save 
to remark that it is in proper keeping with the character of 
the chassis. 

New Washington Law Is Sensible 

Tacoma, Wash., July 17— It is the opinion of the automo- 
bile dealers of the State of Washington that the new motor 
vehicle code is being administered in a common sense man- 
ner by State officials and particularly by the Secretary of 
State. 

Dealers in motor vehicles have given the law considerable 
study during the past thirty days, and have seen a great 
many things that would cause the motor car people generally 
a great deal of trouble if carried out literally. 

One of the things which has been of especial interest is 
the matter of having licenses on new cars that are being 
taken from the freight sheds or distributing points to the 
dealer's place of business. In cases where dealers want to 
move several cars at one time, it would work a considerable 
hardship on them to have each car equipped with number 
tags, as it would mean the buying of several additional 
licenses that would not be needed except on these occasions. 

Secretary of State I. M. Howell, has advised that in his 
judgment it is not the intention of the law to require all 
cars to be tagged with State numbers when they are oper- 
ated in such a manner if they are kept all together and the 
front and last car carries license tags in the regular way. 




Chalmers 6-40 five-passenger car for 1916 which sells at $1,Z75 
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1916 Maxwell Larger— Price Lower 



High, Narrow Radiator, Larger Hood and Roomier 
Body — Roadster $90 Cheaper and Touring Car $95 




Left tide of Maxwell four-cylinder block power plant for 1916. Note new oil gage and aleo fan drive 



A BIGGER, better-appearing car at a reduced price is the 
offering of the Maxwell Motor Co. for 1916. The fit- 
ting of a high, narrow radiator, a larger hood, a 
more roomy body and the incorporation of a number of de- 
tail refinements in chassis and in comfort particulars have 
increased the value of the car to the purchaser while at the 
same time the Maxwell company has made a price cut of 
$90 on the roadster and $95 on the touring car. For 1916 
the Maxwell touring car is $655, the roadster is $635. 

While built upon the same chassis of 103-in. wheelbase, the 
new Maxwells appear larger than their immediate predeces- 
sors. The higher radiator, the changed body lines, and the 
rounding of the bodies into fuller lines, have produced this 
effect. The hood has been raised and the body where it 
meets the hood has been rounded out. 

While the size of the motor has not been altered, greater 
port area has resulted in an increased power. Other changes 
in the unit power plant construction include the complete in- 
closing of the clutch and flywheel instead of the former con- 
struction whereby there was a yoke passing around the open 
flywheel and supporting the gearset. An entirely new fea- 
ture is the running of the cone clutch in oil. The housing is 
designed to be oil tight, and thus the clutch is constantly 
bathed in the lubricant, which cushions its engagement. 

In the Maxwell design of clutch, a woven asbestos fabric is 
used as a facing for the cone, thus the oil does not harm it 
in any way. It is probable that leather could not be used 
with an oil bath of this kind. A slightly heavier adjustable 
clutch spring is used with the new oil-bath construction. The 
cone is now made of cast aluminum instead of pressed steel, 
so that the unit is really lighter than before. 

Oiling More Positive 

Instead of introducing the oil at the front trough, and 
then allowing it to find its way through ducts to the other 
troughs, the new method is to introduce oil into each trough 



individually, making a more positive arrangement. A supply 
pipe runs along the inside of the crankcase and there is a 
lead to each trough. Along with this change a new aluminum 
base is now fitted which replaces the former pressed steel 
base and acts as the reservoir. An oil gage on the side of 
the crankcase is another new fitting. It operates by having 
a float-controlled pointer indicate the level. Another refine- 
ment is the fitting of a combination breather and oil filler 
on the left side. Although this breathes downward, the fill- 
ing is from the top, and hence any oil that might be thrown 
out from the crankcase is sent to the drip pan instead of 
spraying over the engine. 

The engine is of the detachable-head type, and this year 
an improved form of head is fitted. It is split higher up, 
and carries the water outlet connection as an integral part. 

Power Plant Features 

Reviewing the general features of the Maxwell power 
plant, the engine retains its bore of 3% in. with stroke of 
4% in., and it has a S. A. E. rating of 21.1 hp. The dimen- 
sions give a displacement of 185.8 cu. in., and the stroke- 
bore ratio is 1.24. 

Cylinders and the upper part of the crankcase are inte- 
gral, making for a rigid construction. Valves and manifold- 
ing are on the right, as is also the Simms high-tension mag- 
neto. The two-bearing crankshaft is exceptionally large. 
Two bearings support the camshaft also, and the front gears 
are spiral bevels. 

Principal Motor Dimensions 

The bearing sizes and valve dimensions follow: 

Front main bearing: \% by 2% Inches. 
Rear main bearing: 1% by 2 13-16 inches. 
Connecting-rod lower bearing: 1% by H4 inch. 
Camshaft front bearing: 114 by 1 13-16 inch. 
Camshaft rear bearing: 1% by 1% Inch. 
Valve diameter: 1 9-16 inch. 
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The Simms-Huff motor-generator 
unit is carried on the rear of the en- 
gine, and the one new feature is in the 
complete housing of the gearing which 
connects with the flywheel for starting. 
Driven as a generator, the unit is run 
by a shaft, but as a motor, it gears 
with flywheel teeth. Operating on a 
12-volt current, the motor turns an 
average engine at about 100 r.p.m., al- 
though this will vary with the weather. 
Drive for the generator shaft is by a 
belt, which passes over three pulleys. 
The driving pulley is placed on the out- 
ward extension of the magneto shaft, 
and it passes over the fan pulley as 
well as the generator shaft pulley. 
Tension is kept constant in the belt by 
a spiral spring attached to the arm 
which carries the fan and its shaft 
and pulley. This bracket is carried 
by the cylinder head, and the spring 
holds the pulley up against the belt 
with sufficient force to maintain a good 
drive for both fan and generator with 
little or no slip. It makes a practically 
noiseless assembly. 

There is a commendable refinement 
in connecting the wires on the body 
with those on the chassis by a junction 

plug beneath the front compartment 
floorboards. The storage battery is 
hung amidships of the frame on two 



Clutch and gearbox assembly on 
the new Maxwell. The clutch and 
flywheel are Inclosed for 1916 




Part section through Maxwell four-cylinder block motor for 1916 




cross members. A diagrammatic illustration of the new 
system appears on page 160. It greatly facilitates removal 
of the body from the chassis. 

There is no change in the drive system. The drjveshaft is 
inclosed within a torsion tube and there is a universal at 
the front end just back of the three-speed gearbox. The 
shaft connects compactly to the three-quarter floating rear 
axle which incorporates five Hyatt spiral roller bearings in 
its construction. There is one bearing 
under each wheel, one carrying the pin- 
ion and one on either side of the differ- 
ential unit. Ball thrust bearings are 
used in conjunction with the Hyatts in 
the latter three positions. The axle 
shafts are of nickel steel, and are 
housed in tubes of seamless steel which 
rivet to the malleable iron differential 
housing. An axle ratio of 3% to 1 is 
used. 

Springing is continued as in 1915, 
with three-quarter elliptic rear springs 
40 in. in length, and front springs 82 
in. The rear pair is fixed at the front 
to transmit the drive, and attaches to 
the axle on a rocking seat, giving on- 
restricted action. 

By tapering the .frame, it gives good 
support to the body along the entire 
length, the rear width being 88 7/16 
in. as compared with 28 in. at the front. 
There are three cross members, the 
rear forming a mounting for the upper 
end of the springs, while the tire car- 
rier is also attached to it. 

Tires are 30 by 3% with non-skids 
in rear. A new feature on the 1916 
cars is the use of demountable rims in- 
stead of the straight clincher type. 

Aluminum-covered running boards 
are used instead of corrugated metal. 
On the floor of the front compartment, 
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1916 Maxwell chassis, showing tapered frame with cross member for tire carrier and giving an Idea of the new radiator 

the domed fenders which are made unusually strong. 

The gasoline tank has been somewhat enlarged so as to 
hold 10 gal. A conveniently-located sediment cup on the 
right under the hood strains the fuel going to the carbureter 
and is fitted with a shut-off cock. 

In addition to the open body models already mentioned, 
Maxwell offers a five-passenger permanent-top convertible- 
body type at $935, a six-passenger town car at $915, and a 
two-passenger cabriolet at $865. The first-mentioned is 
fitted with sash in the sides which may be slipped down into 
compartments in the body when desired, leaving all open 
with only the top permanent. 




The 1916 Maxwell touring car which sells for *6o5 

linoleum is also used in place of the former rubber matting. 
Non-rustable metal edging is used to -hold down the -edges of 
the new covering for these parts, making a very neat job. 

More rigid supporting of the headlights is secured by 
bracketing them to the fenders instead of by vertical sup- 
ports from the frame. A noticeable change is the fitting 
of a well-arranged instrument board with speedometer and 
gages set flush with its surface in contrast with the former 
portruding attachment. The electrical connections are all 
brought to one unit which is removable so as to readily 
reach the terminals. In the center of 
this unit there is a plate held by a 
spring. This exposes the fuses, 
making it very convenient to replace 
them. 

Body Longer and Wider 

The body is widened and length- 
ened so that more -leg room is pro- 
vided as well as 3 in. greater width 
in the seats. There is 29 in. leg 
space in the front and 28 in the rear 
of the touring model. Pockets have 
been put in all four doors, which are 
considerably wider. Accelerator and 
starter pedals have been farther sep- 
arated. 

Points that do their part in adding 
to appearance are the louvres in the 
hood, the improved two-piece wind- 
shield which has substantial side sup- 
ports to carry the front of the one- 
man top — also a new feature — and 



Regulate Truck Size in Ohio 

Cleveland, Ohio, July 18 — The weight and speed of motor 
trucks are to play an important part in the new laws now 
being enforced on city streets and county roads. The weight 
limit on any stone, brick or macadamized road is 3,400 lb., 
with vehicles having a tire less than 3 in. wide. 

Vehicles with a greater total weight will not be allowed 
to travel over county roads without permission from the 
board of county commissioners. Vehicles or contrivances 
having flanges or lugs are prohibited. 




New Maxwell wiring system permitting easy removal of body from the chaaala 
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Briscoe Eight and Four in Same Chassis 

Eight Is Ferro 3 by 3 1-2 and Four a New Briscoe Design 3 7-16 by 5 1-8— 
Gearset Reconstructed To Render Motors Interchangeable — New 
Rear Suspension by Cantilevers — Two Headlights for 1916 



THE 1916 season will, with a few companies, be the 
proving out as to the desirability of fitting two dif- 
ferent motors on the same chassis, the chassis design 
being such as to make this possible at a nominal increase 
covering a larger motor. As announced in these columns 
some weeks ago, the Briscoe Motor Co., Jackson, Mich., has 
such a program and is prepared to furnish either a four-cyl- 
inder or eight-cylinder motor in the same chassis, giving a 
buyer the option of using the four-cylinder motor for thirty 
days and if at that time he decides on an eight he can secure 
the same at $200 additional, the Briscoe company taking 
back the four-cylinder motor and installing the eight. The 
four-cylinder motor is a brand new design and the eight- 
cylinder motor is built by the Ferro Machine and Foundry 
Co., Cleveland, Ohio, and characterized by having valves in 
the head and having the eight cylinders and upper half of 
the crankcase formed in one casting. This motor was ex- 
hibited during the recent New York show and has been un- 
dergoing development ever since. The four-cylinder motor 
which the Briscoe company fits is 3 7/16 by 5%. It is 
claimed to give 38 hp. at 1700 r.p.m. It is an L-head block 
design with detachable cylinder head and valve stems and 
springs inclosed. 

The eight-cylinder motor is a conventional V-type design 
with cylinders 3 by 3% giving a piston displacement of 198 
cu. in. as compared with 190.4 cu. in. on the four-cylinder. 
This motor, like the four, has detachable cylinder heads. 




The new gearbox on the Briscoe 1916 chassis, replacing the unlt- 
wlth- motor construction, due to the necessity for Intel-changeability 
of the eight and four-cylinder motors In the same chassis. S Is the 
motor- generator 




The valve- l.i-the-head Ferro motor used In the 1916 Briscoe eight- 
cylinder model. This engine has s bore of 3 and a stroke of 3'/ 2 In., 
giving a piston displacement of 198 cu. In. 

Owing to offering either eight- or four-cylinder motors in 
the same chassis, the Briscoe company has now mounted the 
gearset as a separate unit in the middle of the chassis where- 
as formerly it has been in unit with the motor. The sub- 
stitution of one motor for the other is hence a matter of 
connecting the shaft between the clutch and the gearset in- 
sofar as the driving elements are concerned. 

Two Headlights Instead of One 

Externally, the 1916 Briscoe car is quite different from the 
1915 model chiefly in that two headlights are used in place 
of the single light incorporated in the radiator, which scarcely 
met the requirements of certain states where two lamps are 
compulsory equipment. 

Domed fenders add to the general appearance, and they 
have been more rigidly fastened, by attaching them directly 
to the body in place of the previously used method of mount- 
ing them by brackets to the frame. Obviously there is less 
chance for rattle and wabbling by this method of con- 
struction. 

The four-cylinder machine is so radically different from 
that of last season that it may rightfully be called a new 
job throughout. The scheme is to furnish either engine the 
customer desires, charging $750 for the car with the four 
and $960 with the eight 

New Cantilever Suspension 

The new body gives 3 in. more leg room in the rear, and 
a new rear suspension supersedes the semi-elliptic design of 
1915 models. It is of a nice cantilever type, and makes an 
exceedingly easy riding car. The wheelbase has come in for 
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a 7-in. increase to 114 in., and along with the general en- 
largement of the car, tires have been increased from 30 by 
3% to 32 by 3% size. Control pedals are now adjustable; 
and the double internal expanding brakes have been replaced 
by the more usual internal expanding emergency and ex- 
ternal contracting service sets. 

Summed up, the new Briscoe four is a larger and more 
powerful car than the 1915 model, so that it is more value 
for the money. The motor is an entirely new design with 
a bore of 3 7/16 in., as compared with the 3%-in. bore of 
the previous engine. The stroke is the same — 5% in. An- 
other important difference is the separation of gearset and 
engine, the former now being located amidships in contrast 
to the former unit power plant construction. 

The eight-cylinder Ferro engine adheres very closely to 
the design as brought out the early part of this year. The 
valves are overhead, with rods running up from the single 
camshaft in the center of the V. Cylinders have a bore of 
3 in., and a stroke of 3% in., giving a piston displacement of 
198 cu. in. 

In this engine, the two blocks of four cylinders are set 
at the usual 90 deg., and the upper half of the crankcase is 
made integral with the cylinders. Thus, their eight cylinders 




Left — Manifold side of the new four-cylinder Briscoe motor, show- 
ing carbureter and distributer mounting. Note combined Intake 
and exhaust manifold. Right — Cantilever rear suspension used on 
the 1916 Briscoe chassis. Note that the lower end of the spring la 
secured below the axle housing 

and upper case are cast as one piece, and greater rigidity is 
claimed for the design. 

Single Camshaft Used 

Sixteen cams are used on the single camshaft, mounted 
at the center of the V, giving a cam for each valve and 
making possible a simple duplicate four-cylinder timing. 
That is, No. 1 cylinder on the right is followed by No. 1 left, 
and so on. There is also another special feature of the en- 
gine, namely, the use of hot-pressed steel rocker arms for 
operating the valves. These are so pivoted in the top of 
the cylinder heads on ball joints that adjustment is made 
through the use of knurled nuts protruding through the top 
of the cylinders. Thus, in order to take up any play between 
valve rod and rocker, it is a simple matter to loosen the lock 
nut and turn the knurled adjustment screw until the proper 
clearance is obtained, the location of these being very con- 
venient on the top of the cylinder blocks. 

Cylinder Heads Detachable 

The cylinder heads are detachable, their removal giving 
access to the pistons. These heads carry all the valve mech- 
anism, the water outlet connections and everything at the top 
part of the cylinders with the exception of the spark plugs 




Longitudinal and transverse sections through the new four-cyllnde r Briscoe motor which has combined Intake and exhaust manifolds, 

detachable cylinder heads, etc. 
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The 1916 Briscoe touring car, which, with eight-cylinder motor, sella 
for $950 and with the new four-cylinder design at $750 

which are placed in the V-side of the cylinders just below 
the joint, between head and cylinder block. 

Combined Intake and Exhaust Manifold 

A combined fuel intake and water outlet manifold is a 
unique feature. The water passage really surrounds the in- 
ner fuel pipe, and the connection to the radiator is at the 
front side of the cross double-duty manifold. By the use of 
such a concentric manifold, the hot water circulates around 
the incoming fuel, aiding vaporization. As thermo-syphon 
cooling is employed, this outlet water construction works 
very nicely, since there is a considerable distance between the 
top of the combustion chamber, which is the hottest part of 
the engine, and the top of the radiator, due to the V form. 
This adds materially to the rapidity of movement of the cir- 
culating water. 

In the attachment of the connecting-rods to the crank- 
shaft, the forked design is used. That is, one rod has a 
yoked end, and the other rod for the opposite cylinder fits 
between the arms of this yoke. So as to make adjustment 
of the caps as easy as possible, the bearings have been split 
on a horizontal plane, instead of at right angles to the cen- 
terline of the rod. 

The New Four-Cylinder Motor 

With practically nothing in common with the previous 
Briscoe motor, the new four is an extremely smooth-appear- 
ing design, with the cylinder block and upper half of the 
crankcase in one piece. The head is detachable, and valves 
are located on the right and very compactly inclosed. It is 
suspended at four points in an unusual manner by four 



brackets which are separate pieces bolting to bosses on the 
sides of the cylinder casting. 

38-Hp. at 1700 R.P.M. 

It is of the high-speed type, with 38 hp. produced at 
1700 r.p.m. Light pistons aid in permitting of high speed 
without vibration, and in addition the crankshaft is of large 
proportions and mounted on three bearings. The connecting- 
rods are of regular form and forged from chrome-vanadium 
steel. The piston bearing is in the piston bosses, the upper 
end of the rod being split on one side, and the pin clamping 
in it by a bolt. Two bolts hold the cap to the lower end of 
the rod. The pistons are fitted with two rings, and the heads 
are concaved, so as to give a desirable semi-spherical com- 
bustion chamber. 

A few features of the specifications are 1%-in. valves; 
front crankshaft bearing, 1%-in. diameter, 2%-in. long; 
center crankshaft bearing, 1 9/16 in. diameter, 2 in. long; 
rear crankshaft bearing with a 1%-in. diameter, 3% in. 
camshaft diameter, 1 in- The diameter of the connecting- 
rod bearings is 1% in. and the length is 1% in., there being 
9% in. between the centers. The flywheel diameter is 14 in. 
and its width is 4% in. 

The mounting of the crankshaft is peculiar in that sep- 
arate brackets bolt to the bottom of that portion of the 
crankcase which is integral with the cylinders. These brack- 
ets have exactly the same function as the usual integral 
crankshaft bearings in the crankcase, but the construction 
is lighter, because with equally rigid support, less metal is 
required than if the entire crankcase were extended down 
far enough to carry the bearings within it. This is espe- 
cially true where, as in this motor, the upper part of the 
case is a part of the cast iron cylinder block. To extend the 
heavy metal all the way down would add materially to the 
weight. As it is designed, a pressed-steel cover acts as 
the lower part of the case housing the crankshaft and these 
bearing brackets, while another piece closes the bottom and 
acts as the oil reservoir. 

Engine Light but Strong 

The whole arrangement, therefore, is designed to make 
the engine as light as possible, and at the same time crank- 
shaft rigidity and bearing strength are not sacrificed. The 
brackets are forgings, and the caps are held on by two 
11/16-in. bolts which run up to the cylinder block extension, 
and assist in carrying the bearing load. Thus that part of 




The 1916 Briscoe chassis, showing simplicity and clean quality of design. The four-cyllnder motor, which is Interchangeable with the 

eight In this chassis, appears In this particular assembly 
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Details of Briscoe rear axle, wheel and brake as designed for the 1916 four and eight chassis 



ie crankcase which really incloses the shaft is merely a 
basing or cover and has nothing to do with carrying the 
had of the shaft. 

Thermo-syphon cooling is well applied to the engine, with 
i tin. water outlet connection integral with the cylinder 
Sai The heads are entirely water jacketed, while the jack- 
sag of the cylinders is uniform, due to the comparatively 
ira thickness of the space around all the cylinders. Also, 
tk water is carried down the entire length of the cylinders, 
ad the water inlet is at the extreme lower front side of 



FridioB Drive for Fan 

Drive for the cooling fan is unique in that a friction : 
;iasployed. The camshaft gear face is made wide enough 
, • that two grooves can be accommodated in the face and 
a*k of the gear teeth. These grooves receive two small 
•ri friction disks mounted on the fan shaft. Pins carry- 
a? small spiral springs pass through the two disks and the 
im shaft flange, thus maintaining an even tension of the 
tmte upon the grooves in the driving gear. The result of 
i scheme of drive is a noiseless and extremely simple com- 
which revolves the aeroplane type of fan at the 
speed for proper cooling. This mechanism as well 
front gears is all inclosed by a pressed steel front 

l»»iUr Kent Ignition 

Driven off the end of the camshaft is the vertically- 
*BHtel Atwater Kent ignition distribution unit. The bal- 
*»e of the electrical functions are provided for by the motor- 
-fWrator mounted on the left side of the gearbox. This 
f*«fes the battery and lights at 6 volts, and uses 12-volt 
i for starting. 

la lubricating the engine, the circulating-splash method 
The oil is brought up from the reservoir by a plun- 
sp operated by the camshaft, and it is delivered 
a sight-feed on the dash and thence to the oil 
; under the connecting-rods, these having dippers on 
to catch the oil and throw it to the bearing sur- 
s. from which it drains back to the sump. 

** Gtarboi Construction 

Tie transmission mechanism is very simple. The gear- 
as b really in unit with the torsion tube which surrounds 
'■ propeller shaft. The front of the gearbox has two arms 
i hinge to a cross member. Thus axle variation is due 
id nnev-enness is provided for by this gearbox hinging, 
fle rear of the gearbox attaches to the torsion tube, there 
o frame support for it except at the front, 
floating Salisbury rear axle is fitted. This has two 
supporting each wheel, one on either side of 



the vertical centerline of the wheel. This is in contrast to 
the type in which a single bearing is placed directly under 
the wheel, and there is obviously better support and less 
chance for misalignment and resultant wheel wobbling. Like- 
wise, two ball-thrust bearings carry the pinion shaft, and 
there are also roller and ball-thrust bearings on either side 
of the differential. 

Full Cantilever Springs 

In its application of cantilever springs, Briscoe uses the 
full cantilever type, with trunnion .mounting at the center to 
a frame bracket, a sliding bracked at the front, and attach- 
ment of the rear under the axle 'tubes. Plenty of action is. 
afforded, due to this design. This year, bushed spring eyes 
are provided, making possible the elimination of grease cups* 

Three Body Types 

Three body types are offered, all of graceful lines. These 
are the touring car, three-passenger roadster and two-pas- 
senger coupe. The roadster is still styled the Clover Leaf, 
as the center seat is set somewhat back of the two outside 
ones. The coupe costs $1,000 with four-cylinder motor, and 
there is, of course, the same exchange proposition for the 
eight. 



A New Moline-Knight Roadster Model 
Just Brought Out 




The Moline Automobile Co., East Mollne, Illinois, maker of the 
Mollne-Knlght, have recently placed on the market a two-passenger 
roadster listing at $1,475. The new 40 horsepower roadster body Is 
similar to Its sister car, the model 50, roadster. It Is mounted on 
the Identical chassis of the present five-passenger touring model. 
The roadster has a large carrying capacity, the rear part of the 
body being divided Into two campartments — one parallel with the- 
seat and entered by an oval shaped door on the right side of the 
car, while the larger compartment opens from the rear. The large 
compartment is of such ample dimensions that It will permit the 
carrying of a steamer trunk, spare tires, suit cases and other 



luggage 
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Two 1916 Auburns— A Six and A Four 



One Six Dropped for 1916 Two 
Models Continued with Refine- 
ments — Larger Motor in Four 

Six Has a zy 2 by 5 Motor— Sells 

for $1,550, Four $985— Cantilever 

Springs and Vacuum Fuel Feed 




Left aide of the Auburn 
four-cylinder motor which 
Is larger for 1916 and In- 
take side of tlx 



TWO models, a four and a six will make up the line of the 
Auburn Automobile Co., Auburn, Ind., for the 1916 
season. For 1915 there were three, a four, and two 
sixes. For this season the larger of the two sixes has been 
dropped, and the other continued along with the four. No 
radical changes have been made in the new models, although 
some of the alterations are of importance including the intro- 
duction of cantilever springs, vacuum gasoline feed with 
rear tank, flush doors, invisible hinges, flush door handles, 
roomier bodies and disappearing auxiliary seats in the seven- 
passenger car. 

New Four Has Larger Motor 

The four-cylinder model which last season was known as 
the 4-36 is now known as the 4-38 and in place of the 3.75-in. 
bore of 1915, the 1916 car has a bore of 3.875 and a stroke 
of 5 in. the latter figure being the same as for the 1915 
season. The stroke bore ratio is 1.29 and the S. A. E. rating 
24. A claim of 38 hp. on the brake is made by the manufac- 
turers. As would be expected in a T-head design, the valves 
are large having an outside diameter of 2 3/16 in. with a 
port opening of 2 in. clear. The valves are interchangeable 
with cast iron heads on nickel steel stems. 

Other features of the motor are a three-bearing crank- 
shaft, three-bearing camshaft, chrome-nickel steel piston pins 
and a special patented lubricating system. This is a splash 
design with two overflow basins located in the lower part of 
the crankcase. In addition to the regular splash arrange- 
ment, there is cast integrally with the upper half of the 
crankcase an oil pocket over each main bearing. These are 
kept full, continuously providing oil to the crankshaft. 

The timing gears are spirally cut and the generator is 
mounted on the pump shaft. The starting motor is installed 
back of the flywheel housing and the pinion meshes with 
a hardened ring gear on the rim of the flywheel. The wheel- 



base is 114 in. tread 66 in. and clearance 10V4 in. Two bodies 
are fitted on this design, a two-passenger roadster and a 
five-passenger touring, both selling at $985, fully equipped. 

Six Different in Design 

Model 6-40 A is the only six-cylinder car listed by th« 
Auburn company this year. It is an entirely different de- 
sign from the four having its six block-cast cylinders L»-heac 
instead of T. It uses the three-point suspension system ii 
connection with the unit power plant. The cylinders are cas 
from reverberatory air-furnace iron and then rough bored 
finish bored and ground. The pistons are cast from the sam 
grade of metal as the cylinders and are fitted with ttare 
diagonally split, concentric expansion rings. The rings i 
the four are eccentric. Oil grooves are turned on the outsid 
of the piston for collecting and distributing the oil over tb 
inside of the cylinders. Piston pin is of annealed steei tut 
ing, hardened and ground, and held stationary in the piste 
bosses by means of a simple locking device. The be&rix 
surface is a long, large bronze bushing which is pressed! in' 
the connecting-rod. 

I-beam connecting-rods are employed made from 0.36 ca 
bon steel, drop-forged and heat treated. The connecting--!-, 
caps are held in place by nickel-steel bolts properly secun 
by a locking device. The camshaft is drop-forged fro 
carbon steel in one piece. The shaft runs in white bron 
bushings and the valve pushrods are mushroom design 
special steel. 

Three-Bearing Crankshaft 

The crankshaft is carried on three main bearings. It h 
a special thrust arrangement in the form of flanges on ea 
side of the center main bearing. The timing gears 
helically cut and the timing set is made up of a crank, ^ 
and pump shaft gear. 



Digitized by 



Google 



July i2, 1915 



THE AUTOMOBILE 



An ample size flywheel is bolted to a flange which is drop- 
forged integrally with the crankshaft. To this it is fastened 
by six bolts. A leather-faced cone clutch engages with the 
flywheel and transmits the drive to a gearset providing three 
speeds forward. These gears are drop-forged from nickel 
steel and carried on annular ball bearings. From the gear- 
Kt the drive is taken to the rear axle by a shaft fitted with 
two universals. The torsional strain on the shaft is obviated 
by the use of a double tube torque arm, the front end of 
which is spring-mounted. 

Other specifications of this car give the wheelbase as 126 
el, tread, 56 in., clearance 10% in., tires 34 by 4 and body 
capacity seven and three passengers. The two auxiliary 
Mts in the tonneau of the seven-passenger car are large and 
art out of the -way when not in use, folding back into the rear 
if the front seat. Full equipment is furnished with both 
Mies and the price is the same for each, $1,050. 




1* Avenue bus equipped with safety fender to guard against 
pedestrians walking Into rear wheels 



Safety Fenders for 

New York Buses 

NEW YORK CITY, July 19— Long wooden safety fenders 
have been hung beneath the bodies of all the motor 
buses operated by the Fifth Avenue Coach Co., on Fifth Ave- 
nue, Riverside Drive and other thoroughfares of New York 
City. The fenders are hung on either side of the buses be- 
tween the front and rear wheels and curved outward toward 
the rear so that the rear wheels of each vehicle are thor- 
oughly protected. The fenders are shown in the illustration 
herewith. 

It has been noted for some time past that the majority of 
accidents to pedestrians in the streets of both New York 
and London have been those in which the rear wheels have 
done the damage. It has been a peculiar fact that people 
wait for the front wheels of the bus to pass them and then 
heedlessly walk into the path of rear wheels. With the in- 
stallation of the fenders it is believed that accidents of this 
kind will be eliminated. This will, it is hoped, eliminate a 
large part of the few accidents which do occur, as the statis- 
tics kept by the Fifth Avenue Coach Co. show that there is 
only one pedestrian injured to over 1,500,000 miles of service. 

One of the interesting phases of the installation of the 
fenders was the shop work in connection with it. It cost the 
company $7.50 per fender for labor and material alone and 
this work was done on the company's own initiative as its 
safety record has not been criticised. It was desirable that 
the full fleet of vehicles should appear upon the streets with 
fenders attached on the same day. With this in view, every- 
thing was in readiness for the installation when the crews 
brought in their buses late Saturday night, July 17. A 
corps of mechanics was on hand and the fenders, fully as- 
sembled, were piled at convenient points nearby. As each 
vehicle rolled in, it was quickly attached by the workmen, 
who were equipped with jigs for drilling the frames and 
long before daylight the twenty-five workmen had fully 
equipped the 150 vehicles with fenders. 




i convention 
. Supt. Spring 



3f the Sheldon Axle & Spring Co., at the factory in Wilkes- Barre, Pa. The following were present: 1. Thomas 
Mills; 2. F. L. Martin, Sales Mgr. Auto Axle Dept.; 3. H. L. Spohn, Class Journal Co., N. Y. City; 4. G. M. 



" „. 5 E. W. Acker, Detroit; 6. J. Fred Armstrong, Secretary; 7. J. A. Young, Trenton; 8. Chester A. Ide, Treasurer; 
i "Engineering Dept.; 10. W. M. Jones, Cincinnati; 11. F. W. Klelst, Chicago; 12. David Landau, Consulting Engr. Spring 
A Tlmberlake, Cincinnati; 14. E. J. Roth, Spring Dept.; 15. E. A. Shelly. Advertising Manager; 16. J. B. Kaler, Eng. Dept.; 
f*.¥*Laycock Chief Engineer Auto Axle Dept.; 18. L. E. Lyons, Detroit; 19. E. B. Flanlgan, Eng. Dept.; 20. A. C. Jamison, Chicago 
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Wizard D. C. Magneto Can Charge Battery 



EDITOR The Automobile: — Several years ago the 
writer bought a Wizard magneto for furnishing cur- 
rent to run a model N Ford. I still have the magneto 
and have rigged it up on a 1912 Chalmers 30, and it fur- 
nishes current for a Klaxet horn. I have no way of telling 
the amount of current it makes, but from the way it blows 
the horn I thought possibly I could charge a 6-volt storage 
battery with it and in that way could equip my car with elec- 
tric lights. This instrument was made by the Hercules Elec- 
tric Co. of Indianapolis, and is their type FS-1. 

As I understand it, it would require some means of con- 
trolling the output and a relay ammeter, etc. What informa- 
tion can you give me on this? 

2 — Would appreciate an estimate by you on the cost of 
everything necessary, exclusive of the battery and lamps. 
Kings Mountain, N. C. W. S. D. 

— Since the Wizard magneto is a direct current instrument, 
referring to type FS, it may be used for battery charging. 
This magneto can be used without an automatic cutout and 
when this is done it can be direct-connected to the motor by 
belting, the pulleys being so arranged that on minimum motor 
speed, the magneto speed will not be below 1600 r.p.m. At 
average motor speeds, the magneto speed should be around 
2000 r.p.m. An installation of this kind will be the most 
simple because with it, the only switch which is required is a 
simple cutout placed between the magneto and the battery so 
that when the engine is stopped the circuit is broken and there 
will be no danger of the battery becoming discharged through 
the current flowing back through the magneto. Should this 
happen, it would be virtually a short circuit of the battery 
and would not only discharge same, but would also be likely 
to destroy it. When the magneto is connected to the battery 
in this way, direct-connected brushes or shunts should be 
used in the brush holders. 

The Wizard magnetos are made for commercial power en- 
gines, and are designed especially for ignition with this class 
of work. For this reason, they require any transformation 
work to be done by mechanics of electrical knowledge and 
experience. It would therefore, be advisable in case you are 
not so equipped to turn the work over to an electrician. 

2 — The price would vary to such an amount with the man- 
ner of installation, that it would not be possible to give an 
estimate upon it which will be sure to be accurate. 

In work of this kind it is rare that even the mechanic will 
fix his price in advance. 



Dry Batteries Can Be Installed for Ignition 

Editor The Automobile: — I have a D-45 1916 Buick which 
does not come equipped with dry batteries. Can they be in- 
stalled? If so, how? 

Would four batteries be sufficient for starting, in case the 
starting system should get out of order? 

Round Lake, N. Y. W. N. G. 

— Dry batteries are of practically no use on a car equipped 
like the Buick 1916, as the storage battery in the first place 
is sufficient for all requirements and in the second place, the 
batteries could not be substituted for the storage battery be- 
cause the generator could not charge them and the chances 
are the generator would be damaged by working against the 
dry batteries. An ammeter is fitted on this car which shows 
immediately if the battery is not charging and gives plenty 
of warning should the storage battery be out of order. If 
you desire to fit an entirely separate dry battery ignition sys- 
tem working on the dual principle, it can be done by fitting 
the dry batteries to the car, then wiring to the distributer 
and coil, allowing the same high tension plug leads as are 
used for the present ignition system to carry the dry battery 
current. This would be solely an ignition system and would 
have nothing to do with the lighting or starting system which 
cannot be operated on dry batteries. As there is not suffi- 
cient energy contained in them. 

Should the storage battery go wrong, which is quite un- 
likely, in a 1916 car for some time, you would have to start 
with the hand crank. In installing the dry batteries, five 
cells should be used, one terminal of the series connection be- 
ing grounded and the other connected with the battery igni- 
tion switch. A diagram of the Delco system with dry cells 
for reserved ignition, is shown in Fig. 1. This is regularly 
placed on some cars. 

Lifting Brush Protects Generator Circuit 

Editor The Automobile : — In case it becomes necessary to 
take a battery off any of the starting and lighting systems 
of a car to be repaired, will the lifting of a brush protect 
the generator until the battery is put back into place? 

2 — Kindly explain by sketch the proper way to put new 
wristpins and bushings in a motor. 

Pelham, N. Y. J. D. 

— You do not state the make of generator to which you re- 
fer and hence it is impossible to give you Other than a general 
answer with a few definite examples to cover the case you 
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mention. In general, it may be stated that the brushes of 
the generator should be removed if the battery is disconnected 
and the motor in use. Referring to the Gray & Davis system, 
for instance, if you were to remove the brushes a short cir- 
cuit would be avoided and the possibility of burning out the 
dynamo would be removed. 

Referring to the Delco ignition system, the lifting of one 
of the generator brushes will protect the generator during the 
operation of the car when the battery is removed. This 
method applies to all Delco generators prior to the 1916 pro- 
duction. 

A constant potential system in 'general is not liable to in- 
jury if operated without the battery. A constant current 
system must be handled differently, as when operated without 
the battery, and no lamps lit, the generator endeavors to 
produce the constant current for which it is set and the only 
available place for this current to go is through the field 
circuit The generator therefore reaches a sufficiently high 
voltage to send its rated current to the field circuit which is 
usually so high as to damage this field circuit unless individ- 
uality of design makes special provision for this and takes 
care that it does not occur. 

On the Bijur system for example, the voltage regulated 
machine does not require any special attention to protect it 
and the lights may be operated directly from the generator 
if desired. ' On the constant current systems, however, pro- 
duced by this concern, the brush must be lifted to protect 
the generator. On this instrument, the fields are excited 
from an auxiliary or regulating brush. On the Bijur Flexo 
generators, a fuse is provided in the field circuit which will 
automatically open the field circuit before damage occurs in 
case the gasoline engine is operated with the battery inten- 
tionally or accidentally disconnected. The most convenient 
way to protect the generator with this system when the bat- 
tery is to be removed, is to remove the field fuse. The 
single unit systems do not have the field fuse and with them 
other means, such as lifting the auxiliary brush, should be 
used. 

The automobile lighting generator of constant current type, 
with bucking series regulation, should not be run above the 
balance speed when disconnected from the battery. In case it 
is necessary to run the generator without the battery, the 
lamps and generator winding may be protected by removing 
either the positive or negative brush. This prevents the 
generation of a high voltage. 

The Westinghouse lighting generators for automobile use 
using a Westinghouse automatic voltage regulator may be 
operated without the battery for a limited time without 
damage. This is possible because the voltage regulator pre- 
vents the voltage from being raised above a definite amount 
and protects the lamp and generator winding from being 
burned out. 

2— Before this question could be answered properly by 
sketch or otherwise, it would be necessary to know the make 
of motor in order to determine the manner in which the pis- 
ton pin is fitted. In some motors, the pin is held tightly 
at the upper end of the connecting-rod and oscillates in the 
piston bosses. In most motors, however, the wristpin is fixed 
in the piston bosses by means of a set screw which is passed 
through the boss and pin inside the piston and which must 
first be taken out before the wristpin can be driven out. This 
is a driving fit as a rule and can be hammered out by using a 
punch. The bushing for the wristpin generally fits in the 
upper end of the connecting-rod and is simply a bearing 
bushing which is installed in a manner depending upon the 
exact construction of the rod. 

Tire Gages Proved to Be Inaccurate 

Editor The Automobile: — A word of warning concerning 
the accuracy of tire gages might not be out of place. 
Yesterday, while inflating with the free air supplied by 



that courteous gentleman, the garageman, three other drivers 
stopped and the subject of gages came up. Four gages were 
produced from as many pockets and all of different make. 
When tried on the same tire they were found to vary 15 lb. 
in their reading. 

What of others in other pockets and their effect on tires? 
I submit the case to you. 

Lansing, Mich. M. Beck. 

— There is no question but that tire gages ought to be 
reasonably accurate and a variation of 15 lb. at an 80-lb. 
inflation is certainly more than reasonable. The question 
seems to be one which merits the attention of the gage 
manufacturer and also of the motoring public, who should 
insist on a comparison with a known accurate gage at the 
time of purchase. Naturally a dealer does not wish to sell 
inaccurate gages and if the customer so desires, he will be 
glad to compare the gage with one of known accuracy and 
if it is not within close limits, he should return same to the 
manufacturer. Gages should not vary to this extent ordi- 
narily, because the concerns making them as a rule exercise 
quite rigid inspection methods to guard against this in- 
accuracy. 

Transforming Phaeton to Fast Roadster 

Editor The Automobile: — We have a 1913 Cadillac, 
phaeton body which we want to convert into a fast roadster. 
Can you give me any information regarding how we can fix 
up the engine? Also any other advice which you may have 
will be appreciated. 

York, Pa. T. S. P. 

— Generally, in arranging a motor for higher speeds, but 
two operations are performed by the ordinary motorist. One 
is to advance the magneto timing so that ignition is far 
enough advanced for the highest speed, and the other is to 
adjust the carbureter for high speeds. Sometimes the added 
expense of another camshaft is gone to, but not very often, 
as this entails the laying out of cams adapted to racing 
and the manufacture of an individual camshaft and the 
grinding of individual cams, which requires considerable 
money. 

Another step which is often taken in adapting a motor 
to racing is to grind out the valve passage to allow for larger 
valves. On most motors this cannot be done and on the 
Cadillac the amount of metal which can be taken off at the 
valve seat would not justify the expense of the larger valve. 
If you will fit tight piston rings, advance the timing as far 
as you can carry it without having the motor knock and 
then adjust the carbureter so that a good powerful mixture 
is given at high speeds, you will probably have as good re- 
sults as you desire. With the lighter roadster body, you 
would probably be able to stand a higher gearing than you 
have at present. As the country is hilly around York, how- 
ever, it would be best not to go too far in this respect to get 
good performance. The same thing must be remembered in 
advancing the spark, in order that you will have good run- 
ning when the engine is laboring in hill climbing. 

Two Plugs Fire at Same Time 

Editor The Automobile: — Having occasion a short time 
since to replace the crank, also the camshaft gear in a model 
B DeTamble D. opposed motor, after setting cams and mag- 
neto to fire at compression, was unable to get an explosion in 
the motor. The compression seemed good; also have new 
batteries. The plugs fired simultaneously. This car carries 
a Kurtz low tension magneto. 

Three garagemen examined this and some said that it 
should not fire both plugs at once and others said it made no 
material difference. Can you say whether any cars fire two 
plugs in different cylinders at the same time? 

3 — I had an argument some time ago regarding the rota- 
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Fig. 2 — Horsepower curve of 3>/ 2 by 5, alx-cyllnder Continental 

tive speed of a camshaft. Can you mention a four-cycle 
motor wherein the rotative speed of the camshaft is different 
than at half of the crankshaft speed? The party claimed 
that it was different in different motors. 

Hopkinton, Iowa. D. S. 

— It is quite common practice with opposed motors for the 
magneto or ignition apparatus to be so arranged that a spark 
-occurs in both cylinders at each revolution. This makes no 
difference as one cylinder will be on the exhaust stroke, with 
the other at compression. The reason you could not get an 
-explosion was due to some other cause than that of ignition 
as long as you secured a good spark in each cylinder. 

2 — We have no record of any automobile employing a four- 
cycle motor in which the rotative speed of the camshaft is 
different than half crankshaft speed. Since the separate 
functions of a four-cycle motor occur at the same point dur- 
ing each alternate stroke. There are special design four- 
■ cycle motors with eccentric shafts geared one-to-one. Such a 
motor is described in this issue on pages 162 and 163. 

Many Causes for Missing Motor 

Editor The Automobile: — Would like an opinion on my 
motor trouble. My 1914 four-cylinder Studebaker misses 
when idling and when driving on high in different cylinders 
at less than 12 m.p.h. causing a very bad jerky motion ap- 
parently in the rear universal. Have had the valves ground 
recently and there is fairly even compression. The ignition 
seems to be all right and no change in the carbureter, which is 
a Schebler, seems to help it. There are apparently no air 
leaks and the car operates well when the motor has to pull; 
that is, when on a slight grade or on heavy roads. 

Victor, N. Y. E. T. S. 

— The motor missing may be due to loose connections in 
ignition wiring; broken conductors; breaker points burned 




Fig. 3 — Horsepower curve of S>/ 2 by 5, four-cylinder Continental 



out, dirty or improperly adjusted; valves not seating properly; 
dirt or water in gasoline; spark plug points improperly ad- 
justed or not set deeply enough in the valve caps; weak bat- 
tery; valve spring weak or broken; mixture too rich, or to© 
lean; particles of carbon under the valves; defective spark 
plugs due to cracked porcelains or other causes; air leaks 
around the intake manifold, valve stem guides, valve caps, 
spark plugs or petcocks; valve lift improperly adjusted and 
many other minor causes. A good order of procedure would 
be to take the simplest points of the above list and go through 
those checking them off and then go into the more com- 
plicated causes. 

The distributer contact should be carefully examined to 
see that good contact is being made and especially that all 
the contacts are clean. In case the valves are not seating 
properly, and the valves have been reground lately, examine 
the valve seat in the cylinder to see if it has become deeply 
pitted. It is sometimes necessary to take a light cut off the 
valve seat in the cylinder before proper seating can be 
secured. - 

Horsepower Curves of 3 1-2 by 5-Inch Motors 

Editor The Automobile: — Have you a power curve of a 
typical 3% by 6-in. motor such as in use in the representative 
makes of automobiles? What horsepower do these motors 
deliver at a speed of about 800 r.p.m.? I am figuring upon 
building a small gasoline tractor and any information you 
can give me about this size motor will be appreciated. 

Mentone, Cal. J. L. 

— Horsepower curve of typical 3% by 6-in. motors such as 
are used in representative cars are shown in the accompany- 
ing illustrations. From these curves the horsepower and 
torque of this size motor at different revolutions per minute 
can be determined and as these curves give about as good an 
idea of the characteristics of this size motor as anything 
can do, further comment is unnecessary. 

Connecting-Rod Bearing Probably Loose 

Editor The Automobile: — I have a 1915 small Winton 
six and it developed a knock in the engine after running 
about 300 miles. This knock takes place when the car is 
running slowly on direct, or when the throttle is being 
opened and the car picking up. It seems to come about every 
two revolutions of the crankshaft At the Winton shop they 
tell me that it is probably a side play of the connecting-rod 
between the piston bosses. I do not think that this looks 
probable as a connecting-rod with side play would also have 
side play on the crankshaft. They advised me to run the car 
a little and see if the knock did not disappear. I have run 
it 1000 miles and it is naturally still there. Can you give 
me any information on this? 

Hopkinton, Mass. F. A. R. 

— From the information you give the motor is evidently 
suffering from a connecting-rod knock. It is impossible to 
state whether the knock is due to side play or bearing loose- 
ness. Another possibility is that the motor has a piston slap 
which occurs at every explosion stroke. It sometimes hap- 
pens that practically all the bearing of a piston is taken upon 
one ring. The result is that the piston oscillates about this 
ring which gives rise to a slap audible every two revolutions. 
Since you have had the car such a short time, you no doubt 
can make arrangements with the Boston branch of the Win- 
ton company to have this repaired. 

Bad Oiling System Cause of Smoke 

Editor The Automobile: — The other day when you found 
yourself in a dark blue fog of oil smoke, choking your breath 
and smarting your eyes, did you cuss motor cars in general? 
Well, you shouldn't. They do not all smoke — there is no 
real reason for any of them to be even in the slightest degree 
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objectionable on this score. You see many cars which are 
perfectly free from smoke from the exhaust. This should 
be the condition with all of them. 

In some instances, it is true that the car user is responsible 
because he either carelessly or deliberately allows his motor 
to be over-supplied with oil. In the majority of cars which 
are smokers, however, the fault lies with the manufacturer. 
He has neglected to incorporate in his motor a competent 
oiling system. 

The fact that many cars, or many different makes of cars 
do not look like soft coal burners turned loose on the street 
is ample and sufficient evidence that cars can be satisfac- 
torily operated without the plume of odoriferous oily smoke. 

The car user is as vitally interested in not smoking as his 
neighbors can be. The smoke offends them and destroys 
their peace of mind, but it costs the car owner dollars of his 
hard earned cash. For excessive smoking from a motor 
exhaust indicates the use of an excess of lubricating oil. 
The use of too much oil is not merely unnecessary, but posi- 
tively vicious. It induces undue carbonization of valves, 
spark plugs and cylinder walls. 

Carbon on valves means that they cannot properly do their 
work, and you have a motor of the hit and miss variety. 
Carbon on spark plugs means that they will ultimately 
short so cannot fire properly and must be removed and 
cleaned, which work, mark you, cures the trouble only tem- 
porarily. 

A coating of carbon deposited upon the walls of that part 
of the cylinder used as a combustion chamber means a 
gradual increase of compression until finally your motor 
knocks easily when called upon to do a bit of real work. 
Such knocking is not pleasant or enjoyable, and if allowed 
to persist, causes undue bearing wear; such a condition 
means trouble of that variety which soon gets you into the 
mood where you feel like consigning your car and all that 
concerns it to that place where woolen underwear is not re- 
garded as an absolute necessity. 

Public demand has put the carbureter where it spends 
its time vaporizing gasoline, and does not try to set itself 
up as a perfume factory. Why not insist just as strongly 
that we get rid of that blue, greasy, foggy cloud of smoke 
from excess lubricating oil? It's easily done. 

Detroit, Mich. W. A. Brush. 

Formula for Calculating Piston Displacement 

Editor The Automobile: — How do you calculate the dis- 
placement of a four-cylinder engine, a six-cylinder and an 
eight-cylinder engine in cubic inches? What I want to know 
is this: What is the displacement of an engine with four 
cylinders and a bore of 4.5-in. by 6.5-in. stroke? The formula 
I used was the following: 

rJPE» = 3.1416 

R' — R' or radius squared 

H = Stroke of cylinder or 6.5 in. 

The above formula is for one cylinder and for a four- 
cylinder engine would be four times the result of the above 
formula. The following is the result I obtained : 

r R* H. r = 3.1416 K 1 - Radius squared 
H = Stroke 

4.5-in. bore by 6.6-in. stroke. 

R = Vg of 4.5-in. = 2.25 in., 2.25-in. squared = 5.0625 in. 
5.0626 by 3.1416 = 16.00436 = r R' 

16.00436 by stroke, or 6.6 = 104.028275 = Displacement of 
1 cylinder; hence, for 4 cylinders = 4 by 104.02625, or 
416.1131 cu. in. 

I feel confident that the above formula is not correct and 
would thank you to put me right on this. 

Detroit, Mich. E. M. DbW. 

— Your method is absolutely correct but you have not car- 
ried out the work correctly. The fault is in the multiplication 
of 5.0626 by 3.1416. You have obtained as a result 16.00435 



whereas, this should be 16.90485. Carrying the work to a 
conclusion will give you piston displacement of 413.6 which 
is correct for this size motor. 

Dimensions of Blitzen Benz and Jay Eye See 

Editor The Automobile: — What is the size of the bore 
and stroke of the two racing cars, Blitzen Benz and Jay Eye 
See? 

2 — What compression have they? 

3 — What is the comparison of gears? 

4 — What are the sizes of the front and rear axles? 

5 — What is the horsepower? 

St. Louis, Mo. R. L. H. 

— The bore of the Blitzen Benz is 7.2835 and the stroke 
7.8741 in. The Jay Eye See has a bore of 9.75 and a stroke 
of 8.626 in. 

2 — We have no records of any compression measurements 
on either of these two motors. 

3 — The gear ratios are changed frequently to meet track 
conditions. 

4 — The meaning of this question is not exactly clear as you 
do not state to which axle dimensions you refer. Since The 
Automobile has no detailed drawings of these parts at its 
disposal, a full set of dimensions cannot be furnished. The 
horsepowers of the two cars according to the S. A. E. rating 
would be 85 for the Blitzen Benz and 152 for the Jay Eye 
See. 

Sign Your Inquiries 

The Automobile is in receipt of a number of inquiries 
signed by initials, the words Subscribers, Reader, Interested, 
etc. Since these letters give no clue to the sender they can- 
not be published in the Rostrum Columns. If you desire to 
use a nom-de-plume it is only necessary to add it to the sig- 
nature, but the signature is necessary as an evidence of good 
faith. — Editor. 
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Appel Is Novel Valve-Driving Mechanism 



A Positive and Silent System for Piston or Poppet Types 




Cycle of operation of Appel valve-driving mechanism 
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Diagram of Appel valve gear on Intake and exhaust strokes 

A VALVE-DRIVING mechanism for piston or poppet 
valves which is designed to be at the same time posi- 
tive and silent, has been brought out by Daniel Appel, 
Cleveland, Ohio. This article is not being manufactured at 
the present time but has been brought out and is described 
as a novel development in valve gears. 

The valve gear is so designed that it will operate a piston 
valve from a valve shaft which is driven at crankshaft speed 
by a set of one-to-one gears. On this shaft which is mounted 
as a countershaft on the model engine shown in the accom- 
panying illustration, are arranged the operating eccentrics, 
one eccentric for each cylinder of the engine. The eccentrics 
are in pairs and are spaced at 180 deg., and between each 
pair of eccentrics and surrounding the valve shafts is a cyl- 
indrical rotary member which is arranged eccentrically with 
respect to the valve shaft and has a central sleeve-like por- 
tion journaled in a suitable bearing and provided at its ends 
with disk-like projections. The outer faces of these projec- 
tions are provided with central transverse slots at right 
angles to each other and have parallel sides forming slide- 
ways for the slide blocks of the operating eccentric. 

These slide blocks which form a part of the valve operating 
eccentric are bored to receive, with a running lit, the driving 



eccentrics of the valve shafts. Each block carries a valve 
operating eccentric which engages an eccentric strap and a 
transmitting rod, which operates the valve. This is shown in 
the constructional section view. 

Rotary and Horizontal Movements 

The drive is such that each of the slide blocks is given 
two movements, a rotary movement and a horizontal move- 
ment Two cycles of reciprocating movement, and one cycle 
of rotary movement are completed during one complete cycle 
of engine operation. The resultant of the two movements, 
the rotary and reciprocating, is imparted to the valve operat- 
ing eccentric, the center of which during one complete cycle 
of engine operation describes a closed approximately ellip- 
tical figure, having a re-entrant horizontal inward loop at 
one side about midway between the upper and lower ends of 
the figure. The center of the valve-operating eccentric 
while sweeping through the path of movement, has a velocity 
which varies from a high maximum to a low minimum. 
Assuming that the valve is in its lowest position with the 
center of the eccentric at the lower end of the figure or path 
of movement, and that the piston is at or near the middle of 
the exhaust stroke, the center of the transmitting eccentric 
is now at its maximum distance from the axis of the valve 
shaft and traveling upward along one side of the elliptical 
path of movement. This travel has the effect of giving the 
piston valve a very rapid stroke upward to its full open 
position so as to close the exhaust port and open the intake 
port. The intake port is full open when the valve reaches 
its uppermost position. 

During the later part of the suction, and the early part 
of the compression stroke, the valve is given a quick but 
diminishing half-stroke downward, closing the inlet port, 
but at or near the end of the suction stroke, and during the 
major part of the compression stroke, the movement along 
the figure of travel is very slow, little movement being given 
to the valve. 

When the center 
of the transmitting 
eccentric is near 
the end of the 
loop, firing takes 
place, and during 
the major part of 
the working stroke, 
the center of the 
eccentric is pass- 
ing along the up- 
per side of the 
loop, imparting 
practically no 
movement to the 
valve. During the 
latter part of the 
working stroke, 
and early part of 
the exhaust stroke, 
the valve is again 
given a quick and 
accelerating half- 
stroke downward 
to its lower posi- Model of Appel mechanism as developed for 
tion, again opening poppet type motors 
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tfe adust part for gu passage. 

ft «9 be men that the move- 
Mto tna given to the valve are 
sj&at an required to cause the 
^pMt valve to function in the de- 
"»Maaaner, for the inlet and ex- 
tort ports are opened and closed 
at tk proper time and the valve 
Hi almost stationary in the 
with both ports 
taring the major portion of 
compression and working 

{fen Movements 

frtao valve eccentrics used in 
have both the move- 
{.akicb have been described, 
valve passes through 
iSO deg. before the intake 
I in a four-cylinder motor 
other two cylinders, an 
valve gear is provided 
i proper timing. 

! Poppets 

this mechanism is in- 
ly for piston or any 
non-seating valves, 
> operate poppet valves if connected with a device 
t divide the valve gear movement so that the up- 
above the loop of the elliptical diagram will 
( intake valve and the downward motion below the 
•nst valve. The loop movement itself takes care 
period of compression and expansion. Such 
operating device is shown in the accompany- 
The movement of the poppet valve will be 
from the accompanying illustrations, the 
to the bell-crank being identical with the 
above described. 
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End and side section* of Appel valve-actuating mechanlam with timing on a poppet-valve motor 

The elliptical figure which is described by the valve linkage 
in its movement is shown in the sectional view of the poppet 
construction. The re-entrant loop will also be noted in this 
same figure. The functioning of the valve is so arranged 
that the quick opening and closing is secured without the 
noise which occurs from hammering of a follower on a flat- 
sided cam. 

As will be noted in driving a piston valve the action is 
direct, the eccentric rod being pivoted directly to the piston 
valve and transmitting the motion imparted by the eccentric 
and slide-blocks without any intermediate linkage. For this 

reason, the full advantage of the 
motion would be gained in a pis- 
ton or sleeve valve, although the 
action is not at all undesirable for 
poppet valve motors due to the 
.possibility of securing quick open- 
ing and closing. 

One of the advantages claimed 
for this type of drive is that at no 
part of the cycle is there any im- 
pact between different members of 
the operating mechanism, all con- 
tacts being of a sliding nature and 
hence without shock. No sacrifices 
in timing need therefore be made 
considering the intervals between 
the time that the valves start to 
open and are fully opened. Re- 
ferring to the diagram given on 
the opposite page it will be noted 
that the intake starts opening at 
32 deg. and is fully opened at 100, 
the travel being through 08 deg. 
while opening. The valve remains 
full open during a period of 25 
deg. 

With the exhaust the opening 
period is 03 deg. and the valve re- 
mains fully open during 110 deg. 
and closing during 52 deg. This 
Note timing timing can of course be varied. 




with the Appel valve-driving mechants 
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Perfection Piston Rings 

PERFECTION ia the title of a piston 
ring of the multi-part, anti-leak 
variety. It is in the form of four 
small rings fitting into a single groove, 
the rings being made of special soft steel, 
heat treated, so that they soon lap them- 
selves into the cylinder, and because of 
the softness of the metal, as compared 
with the cylinder walls, there is said to 
be no possibility of scoring the latter. 
This type of piston equipment is claimed 
to prevent leakage of mixture and oil 
past the piston. An additional advan- 
tage is that in installing the ring it is 
not necessary to spring it over the piston 
head. The separate rings are made in 
sections less than % in. wide and afford 
sufficient space to retain oil between the 
sections and also between the unit ring 
and the groove. — Automobile Construc- 
tion & Engineering Co., Philadelphia, Pa. 

Belfast Racing Seats 

To meet the demand for racing type 
seats which can be installed on any body 
by simply fastening them to the body 
frame with wood screws, the Belfast 
seats have been produced. The back is 
of 22-gage metal, well ironed to the 
wood-framed bottom and upholstery is in 
red or black imitation leather, well 
padded. The bottom cushion is remov- 
able and the back of the seats is painted 
battleship gray. The seats sell for $8 
each or $15 per pair. — Belfast Mfg. Co., 
Station K, Cincinnati, Ohio. 

Schrader's Valve Box 

As an improvement in the packing of 
its valve insides, the Schrader organiza- 
tion has brought out a small tin box large 
enough to carry five insides. This con- 
tainer is damp proof and dust proof, and 
is grooved so that each inside is kept 
separate from the rest, insuring their 
reaching the consumer in perfect condi- 
tion. The box will appeal especially to 
dealers who have had to handle the valve 
insides in bulk up to this time. The box 
sells for 20 cents. — A. Schrader's Son, 
New York City. 

Peerless V -Belts and Boots 

A strong and flexible V-belt for fan 
service, which hugs the pulley well. Both 
chrome and oak-tanned leathers are 
used. Prices, chrome, %-in., 60 cents 
per foot; %, 66 cents; %, 72 cents. Oak, 
42, 48 and 54 cents per foot. 

Elk leather is being used on a number 
of the Peerless products, one of the prod- 




Perfection piston ring which Is made as 
four small rings fitting Into a slngfe groove, 
these rings being made of special soft steel 
so that they cannot score the cylinder walls 




One of the Belfast racing seats designed for 
cars remodeled Into raceabout or speedster 
types. They are light but strong In construc- 
tion and the cushion Is removable 
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Peerless tire boot made of heavy elk leath- 
er and studded with steel to endure 1,000 
miles of service. The attaching straps are 
1 In wide and of heavy stock 
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Peerless built-up type of leather V belt 
for fan drive which comes In both chrome 
and oak-tanned stock. It hugs the pulley 



ucts being a heavy boot, fitted with 
straps so that it can be attached to any 
tire. The leather is tanned in such a 
way as to make it non-stretching and 
waterproof, the maker states; and the 
tread is reinforced with a studding of 
flat-headed rivets that will stand about 
1000 miles service. The attaching straps 
are of 1-in. width, of heavy stock. A 
lighter strap boot is also made, as well 
as light and heavy boots of the hook 
type. Price, 3-in., $1.95; 8% -in., $2.25; 
4-in., $2.50; 4%-in., $2.75; 5-in., $3.— 
Leather Products Co., Denver, Col. 

Bumper and Fender 

A combination bumper and fender ia 
shown in this sketch, the idea being that 
the usual position will be horizontal, but 
that the driver has a hand control that 
allows the device to drop should an acci- 
dent threaten. Since the bumper fits on 
the spring bolts it is easy to attach, and 
no holes have to be drilled. It can be 
adjusted to suit any sort of car, though 
special patterns are made for Forda and 
trucks. Three classes of finish are made, 
all black, part nickel and all nickel, the 
prices being $22.50, $25 and $27.50, re- 
spectively. — Auto Safety Fender Co., 
Pittsburgh, Pa. 

Raffia Tonneau Mat 

A green tonneau mat of raffia grass 
which is very soft but tough and which 
is claimed to be more durable than other 
varieties of tonneau floor coverings has 
been put on the market recently. It is 
made in all sizes and for all makes of 
car, the price varying from $5 to $7, ac- 
cording to the size. — Pastre's Auto 
Garage, Brooklyn, N. Y. 

Orolo Carbon Remover 

A new carbon remover and engine 
cleaner is called Orolo. This is a liquid, 
which, when heated is said to be im- 
mediately converted into gases which 
completely destroy the asphaltum con- 
tained in carbon, leaving only a black 
powder or soot which is blown from the 
exhaust when the motor is started. It 
contains no acid, is not injurious to 
human flesh and cannot possibly injure 
metal of any kind. This is demonstrated 
by the fact that it is put up in thin, 
sheet-iron tinned cans. The use of Orolo 
every 30 days or 6 weeks will keep a 
motor free from carbon and add at least 
300 per cent to the life and efficiency of 
the motor, it is claimed. It sells for 
$2.50 a can. — Orolo Mfg. Co., Louis- 
ville, Ky. 

Frey Shield and Goggles 

Rain or snow on a windshield prevent 
the driver from getting a clear vision of 
the road ahead and render driving dan- 
gerous. With this in mind the Frey or- 
ganization is marketing a shield designed 
to prevent this difficulty, a visor-like de- 
vice made of pyralin, a transparent ma- 
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Left — Stull mechanical starter for ford cars, Illustrating the method of mounting the 
starter on a Ford motor. Right — Parts of the device, showing simplicity of construction. 
The system Is said to add but 18 lb. to the weight of the car and to be Installed without 
Interfering with the accessibility of the motor to any appreciable extent. The starter Is 
actuated by a pedal which connects through steel cables to a ratchet mechanism at the front 
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terial like celluloid, being attached to the 
windshield by five vacuum cups, which 
the makers guarantee to hold so firmly 
that the shield cannot blow off. The 
shield keeps the rain off the glass, a rub- 
ber sealing strip fitting tightly against 
the glass so that there is no crack where 
it can leak through. When not in use 
the shield can be rolled up and' stowed 
away. It sells for $1.60. 

A line of two-color goggles is also put 
out by the Frey concern under the name 
of Dimmer goggles. These are also made 
of pyralin which is unlike celluloid in 
that it is not easily affected by heat and 
does not give off a disagreeable odor. in 
an excessively warm atmosphere. The 
goggles are divided, as illustrated, the 
lower part being of an amber shade while 
the upper is green or orange. By rais- 
ing or lowering the head the line of 
vision may be made to pass through 
either the upper or the lower portion of 
the tens'.- Different color combinations 
are offered. The goggles are listed at 
75 cents. 

Another Frey accessory is a paste var- 
nish called Protexacar which is claimed 
to effectually protect the finish of a car 
from the deleterious action of water, heat 
and dirt. When the paste is applied to 
the surface of the body and chassis it is 
said to form a hard coating impervious 
to the elements. It is necessary to re- 
new the coating only once every five or 
six weeks, as washing of the car does not 
affect it. Protexacar is applied with a 
soft cloth and is said to dry instantly. 
It is put up in %-lb. cans which are sold 
for $1 each. — Frey Mfg. Co., Chicago, 
HL 

Stnfl Ford Starter 

This starter for Ford cars adds but 
18 lb. to the weight of the machine, can 
be installed without machine work or 
drilling and does not appreciably inter- 
fere with the accessibility of the side of 
the motor on which it is placed. 

The starter consists of a pedal, pro- 
jecting through the lower part of the 
dash just to the right of the coil box, on 
the end of a plunger rod; a pulley oper- 
ated by a steel cable attached to the 
plunger; a smaller pulley integral with 
the first and carrying a second steel 
cable which extends over a guide pulley 
to the front of the motor; and a ratchet 
mechanism on the crankshaft which im- 
parts motion when the pedal is pushed 
and which automatically disconnects in 
case of a backfire. 

Referring to the illustration, it will be 
noted that the plunger rod has attached 
to its lower end one end of the steel 
cable that runs over the large pulley 1; 
the other end is fast to the pulley. The 
rod is guided by steel rolls running on 
studs on the bracket. One end of the 
second steel cable is attached to the 
smaller of the two integral pulleys, the 




Two views of the new Dimmer goggles 
made by the Frey Mfg. Co. Upper part Is 
green or orange, while lower la amber 




Frey U-Can-C rain shield as It appears 
mounted on the glass windshield 




How the U-Can-C shield keeps the space In 
front of the driver clear 



purpose being to increase the leverage or, 
in other words, to lower the gear. The 
other end of this cable is fast to the 
crankshaft pulley 2. The pulley 4, 
bracketed at the front of the frame, 
serves to give the cable a right-angled 
change of direction. The crankshaft pul- 
ley has attached to it a' long coiled 
spring 6, the other end of which is at- 
tached to the car frame. This brings the 
moving parts back to first position, ready 
for a starting stroke, when the pedal is 
released. 

The final pulley is really a steel ring 
running on sixty-eight steel balls on a 
stationary ring which is held against 
rotation by arms bolted to the crankcase 
bolts. Attached to the crankshaft and 
carrying with it a special fan-belt pul- 
ley 3, which is part of the outfit, is a 
ratchet wheel driven by the main pawl 
7, on the outer pulley ring. The station- 
ary ring carries the backfiring pawl 8, 
which automatically releases if the mo- 
tor kicks back. 

As the tendency of the spring is to 
push the whole system, including the 
pedal, into starting position, the pedal is 
held down normally by a little latch pro- 
jecting through it. Placing the foot on 
the pedal automatically releases the 
catch and permits the pedal to rise. A 
downward push carries two pistons over 
compression. When the motor is warm 
this is sufficient, as a rule, to start; but 
when cold, priming is required for a 
quick start. The starter is equipped 
with its own connection for priming 
the motor from the dash, replacing the 
original front primer. 

The maker states that any first-class 
mechanic can install the starter in two 
or three hours. The cowl-dash Fords 
can be equipped, as well as the straight 
dash models. Full instructions and blue- 
print are furnished with each outfit, the 
whole being packed in a wood box. The 
price is $15. — Stull Starter Co., Sun- 
bury, Pa. Nelson T. Gutelius, New York 
City, distributor to the trade. 
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Continental Motor for British Gar 



Order for 5000 12- Hp. Power 
Plants To be Used for $800 
Quantity-Produced Cars 




DETROIT, MICH., July 20.— What probably marks the 
entrance of a car manufactured on the American 
assembly scheme into the English field, is brought 
out by the announcement of the Continental Motors Mfg. 
Co., which is to produce a light weight high-speed type of 
motor of small piston displacement in quantities for the 
Morris Motor Car Co., Oxford, England. This motor has 
been primarily designed to meet the European demand for 
minimum horsepower compensated for by high motor speeds, 
but may also be found suitable for use by American auto- 
mobile manufacturers. 

The motor is a four-cylinder L-head cast in a block with 
the cylinders and top half of the crankcase cast integrally. 
The cylinder head is detachable, permitting access to the 
valves, pistons and combustion chambers, and the lower 
structure of the motor is accessible by dropping the bottom 
half of the crankcase. Four supporting arms are cast upon 
the crankcase and the rear end is so arranged that a unit 
power plant could be accommodated, the size of the plant 
being such as to accommodate several of the standard gearset 
and clutch units. The bore and stroke are 70 by 102 milli- 
meters or 2% by 4 in. This gives a piston displacement of 
95 cu. in. and an S. A. E. rating of 12.08 hp. It is stated 
that the actual brake horsepower developed at 2000 r.p.m. is 
18. 

Three-Bearing Shafts 

Both the crank and camshafts are supported on three 
bearings, the crankshaft being 1% in. in diameter. The 
steels used in these parts is of special composition drop- 
forged and heat-treated, giving a tensile strength of 90,000 
lb. per square inch. Lubrication is by force feed and splash 
and cooling by thermo-syphon. The carbureter is the side- 
outlet design bolting directly to a flange on the cylinder cast- 
ing with the intake passage entirely within the cylinder 
blocks. The fan is four-bladed and is of steel, being driven 
from its pulley on the front end of the camshaft. The weight 



Both sides of Continental model U, 
5000 of which are to be made for the 
Morris company of England 



of the motor assembly, exclusive of accessories, is said to be 
approximately 270 lb. 

According to the present understanding, the Morris Mo- 
tor Car Co. has contracted for 5000 of these motors which 
will be known as model U. These cars which are to be made 
during the coming season will be the first assembled British 
automobile to be produced in any quantity. The car is to 
be rated at 12 hp. and will sell for about $800 on the other 
side, although it is stated that a car of similar type could 
probably be produced and sold in this country for consider- 
ably less. 

Meeting Arctic Conditions — Buick on Runners 




The big sporting event of the year In Nome, Alaska, la the annual 
sweepstakea race between teams of malamutes and Siberian wolves. 
The accompanying Illustration shows how Jack McQuIre took 
In the finish and the start of the race at Nome, having converted 
a four-cylinder Buick In that far northern gold camp Into an auto- 
mobile sled, which enabled him to keep up with the conteatanta 
throughout the race 
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Small Fours Returning 

THAT fresh attention is about to be given to the 
fairly small four-cylinder motor is now cer- 
tain, and there is little doubt but that we shall see 
shortly, not one but several, small fours emerging 
from factories where nothing but the very highest 
class of work is done. They will be made for qual- 
ity just as carefully as the largest six or twelve 
and their price will not be very low, in fact, the 
cars will be built first and the price made to suit 
rather than the other way about. 

Also it seems more than probable that at least 
one of the big producers of medium-priced cars 
will introduce a high-speed four of good quality at 
about the price now demanded for the average light 
six, between $1,000 and $1,250. 

In making this type of car whether the price is 
$1,000 or $3,000 light weight will be the greatest 
consideration and the seating capacity will certainly 
not exceed five passengers. It is hinted that one 
car may even be produced at a quite high price with 
four passengers as the maximum load. 

This, of course, is in accord with European prac- 
tice, since the light, high-speed, four-cylinder motor 
is only really satisfactory for a reasonable load. 
With such a load, however, it makes the cheapest 
possible car to run, for, gasoline and oil efficiencies 
are very high and tire life in proportion to the 
light weight. Naturally such a car as a high-priced 
four will appeal to a certain class of user only, for 



the man to whom big seating capacity is everything 
will not find it suitable, but there must be thousands 
of people to whom a small car of high quality and 
great durability, good speed ability and the com- 
fort that only costly bodywork can give, will appeal 
more strongly than larger and less well made 
chassis. 

If things work out as the experiments in progress 
now indicate it is safe to predict there will be a 
mild boom in fours once more, the probable ulti- 
mate effect being to add a type of car to the Amer- 
ican industry's output which will take a permanent 
place in America, and also be the finest export prop- 
osition possible. 

Truck Safety 

MOTOR truck owners are more than ever con- 
vinced that it is good business on their part 
to actively take up the question of greater safety in 
connection with the operation of trucks in our larger 
cities. Efforts on the part of truck owners to im- 
prove the safety precautions are not confined to such 
centers as New York, Chicago and Boston, but have 
been actively taken up in a score or more of the 
smaller cities. Experiments made in a Kentucky 
city last year, with folding rear steps on ice delivery 
wagons, showed a perceptible reduction in the num- 
ber of accidents due to children riding on the steps. 
In New York certain mercantile associations are 
looking for safety devices and are willing to offer 
premiums in a few cases for feasible devices. The 
Fifth Avenue Coach Co. in voluntarily fitting fend- 
ers to guard the rear wheels of its coaches is a 
specific example of how strongly this safety move- 
ment has taken hold on our big motor vehicle oper- 
ators. The coach company is convinced that it is a 
business investment. 

This suggests how imperative it is for our police 
and traffic departments to better regulate the cross- 
ing of streets by pedestrians. It is accepted that 
pedestrians and vehicles have equal rights on our 
streets, each having at all times due regard for the 
safety of others, but it does seem unreasonable to 
hem the operation of motor vehicles around with re- 
strictions and leave pedestrians free to wander at 
will to their own destruction. 



Weekly Business Reports 

THIS week The Automobile publishes the first of 
its weekly business reports on the condition of 
the industry not only in manufacturing centers but 
in many of the largest distributing centers. Our 
metal markets are reported each week through their 
respective channels, periodically our banks make pub- 
lic statements, weekly reports on building operations 
throughout the country are made use of, and it is 
opportune that the automobile industry is deserving 
of weekly reports that are carried into every State. 
The magnitude of the industry is yet not seriously 
considered by many of our 100,000,000. The time 
has arrived when the automobile light should not be 
hidden under a bushel. 
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300,000 Fords 
Built in Year 

World's Production Record Es- 
tablished — Owners to Receive 
$15,000,000 in Rebates 

Detroit, Mich., July 16 — To-day car 
No. 300,000 was turned out at Henry 
Ford's plant. It was not only a record 
for the Ford Motor Co., but it was the 
world's record, as no other automobile 
manufacturer has ever approached such 
a tremendous output, even in two years 
or three, not to speak of less than one. 

Thus the prophecy that 300,000 Ford 
cars would be made in the 1915 fiscal 
year of the company has been realized, 
and when that fiscal year ends, July 31, 
the total output will be brought up to 
about 315,000 cars. 

This total is by no means the most 
the company could make. At the pres- 
ent time the plant is not running to its 
full capacity, as is always the case when 
nearing the end of the fiscal year and 
when about to take its annual inventory. 

Incidentally it might be mentioned 
that the history-making car No. 300,000 
bears motor No. 850,938, which would 
seem to mean that up to that time just 
that many- Ford motors, or Ford cars, 
have been made. 

Hunt Packard Chief Engineer 

Detroit, Mich., July 15 — O. E. Hunt 
has been appointed chief engineer of the 
Packard Motor Car Co. by J. G. Vincent, 
vice-president of engineering. Mr. Hunt 
was Mr. Vincent's assistant for several 
years. There are now over 200 members 
on the engineering staff of the Packard 
company, which concern expends from 
$400,000 to $500,000 annually on develop- 
ment work, it is said. '* 

Graduating at the University of Mich- 
igan in 1907, Mr. Hunt followed another 
profession for two years and then de- 
termined to apply himself to the auto- 
mobile industry. He obtained employ- 
ment in the Packard drafting room and 
soon became chief draftsman of the truck 
department, following which he took 
over the body department and then be- 
came assistant to D. S. Waldon when the 
latter was vice-president From this 
post he acquired the position of assistant 
chief engineer under J. G. Vincent in 
which capacity he was acting until his 
present appointment. 

Hannibal Track at $500 

Hannibal, Mo., July 17 — N. L. La- 
Blond, manager of the Hannibal Wagon 
Co., announced to-day that his company 
soon would begin the manufacture of a 
light commercial motor truck the price 



of which will be in the neighborhood of 
$500. The new vehicle will be known as 
the Hannibal truck. 

According to Mr. LaBlond, the com- 
pany has an initial order of 100 trucks, 
which are to be delivered as fast as they 
can be put out of the factory. A large 
extension to the wagon plant at South 
Tenth and Collier Streets is now being 
planned. 

An engine especially designed for the 
Hannibal truck is now being manufac- 
tured in Detroit, Mr. LaBlond said. The 
engine will be of 25 hp. and the hauling 
capacity of the truck will be 1200 lb. 

Jackson Prices Lower— Two Eights 
and a Four 

Detroit, Mich., July 19 — Three new 
models, two of them equipped with eight- 
cylinder engines and the third with a 
four-cylinder motor, are the 1916 line 
of the Jackson Automobile Co., Jackson, 
Mich., these replacing the four- and six- 
cylinder 1915 models. The eights are in 
two sizes, the smaller, designated as 
model 348, having 112-in. wheelbase and 
selling at $1,195, with 2% by 4% in. 
motor. The larger eight, model 68, is a 
$1,685 car with seven-passenger body on 
a 124-in. .wheelbase chassis. Its motor is 
"&Vi by 4V4. In the four-cylinder model 
34 chassis, the motor is 3% by 5 and the 
wheelbase is 112. This car is to sell at 
$985. 

These prices are all big reductions 
for Jackson, as last season's four sold 
for $1,375 and the six was $1,650. 

The motors used are all Northways, 
and the two eights follow the same gen- 
eral design throughout. The two-cylin- 
der blocks are at 90 deg., and the crank- 
case is split vertically into two halves, 
one being integral with each set of cyl- 
inders. The four is the standard North- 
way design with detachable head. The 
larger eight has a horsepower of 70; that 
of the smaller eight shows from 45 to 50, 
and the four develops 38. These powers 
are all at 2700 r.p.m., and it is evident 
that the engines are really all of the 
high-speed type. 

Models 34 and 348 have 32 by 4-in. 
tires, and the 68 is fitted with 34 by 4%. 

Carter Capital Now $600,000 

Pontiac, Mich., July 17 — Notice con- 
cerning the decrease of the capital stock 
of the Cartercar Co. from $650,000 to 
$600,000 was filed with the county clerk, 
the document being signed by President 
Thomas Neal, Secretary T. S. Merrill and 
Directors Thomas Neal, C. W. Nash, 
M. J. Murphy and Emory W. Clark. The 
decision to reduce the capital stock was 
taken at a recent meeting of the stock- 
holders. It is stated that the amount 
subscribed after the decision to reduce 
the capital stock had been taken was 
$557,720. 



Overland'* June 
Shipment 9010 

An Increase of 163 Per Cent 
Ovrer June, 1914—11,400 
Men Working at Plant 

Toledo, Ohio, July 15— The Willys- 
Overland Co. shipped 9010 cars during 
the month of June, an increase of 163 
per cent over the shipments of June, 
1914, when 3298 cars left the Toledo 
factory. In the first six months of the 
calendar year the company has shipped 
almost as many cars as it did during the 
entire twelve months of 1914, or prac- 
tically doubled last year's output. 

The previous mark was in the month 
of March, when 7005 cars were shipped. 
The. i record shipment for June exceeds 
these figures by about 30 per cent. 

Export shipments, not including Can- 
ada, this country having more cars 
shipped and sold there, so far this year, 
than during the whole of 1914, were 
found at the close , of June to be fully 
70 per cent of the entire export ship- 
ments of 1914. 

A record was also established in un- 
filled orders which amounted to 20,000. 
The present production is about 400 cars 
a day. Mr. Willys plans to increase this 
production to 600 cars a day before the 
expiration of the present season. 

The employees number 11,400 and the 
plant is going at full capacity. Many 
of the departments are working on a 
continuous 24-hour schedule, which 
keeps a night shift of 1500 men busy. 

Prest-O-Lite to Make Steel Parts 

Indianapolis, Ind., July 19 — The 
Prest-O-Lite Co. is preparing to manu- 
facture car parts made out of cold-drawn 
steel, such as axle housings, cylindrical 
gasoline tanks, brake drums, etc. At the 
present time the company has at its local 
plant one of the largest batteries of 
presses for drawing steel. The facilities 
have recently been increased by the ad- 
dition of some new presses, including 
one of 800 tons capacity, and the concern 
is ready to handle work of this kind 
from blueprints. 

Prest-O-Lite Sues Sun-Lite 
Louisville, Ky., July 16 — The Prest- 
O-Lite Co. has filed an injunction suit 
and a demand for an accounting of 
profits in the United States District 
Court here against the Sun-Lite Gas Co. 
a corporation of Louisville, Thomas F. 
Hackett, its president; C. A. Tucker, 
vice-president; J. J. Moran, manager 
and Margaret Moran, defendants. In 
the suit it is claimed the Louisville firm 
has been refilling Prest-O-Lite tanks. 
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Retail Car Sales Brisk— Marked Gain 
Over 1914 — Reports from All Sections 

New York Sales Heavier in All Classes of Cars— Boston 
Dealers Exhaust Allotments— Detroit and Indianapolis 
Factories Rushed— Parts and Accessory Concerns Busy 



New York City, July 21 — Automobile 
business throughout the country has dur- 
ing the past week averaged much above 
that of the corresponding week a year 
ago. With many of the popular-priced 
cars listing at under $1000, business has 
increased 100 per cent as compared with 
1914, and in a few cases the demand of 
buyers has been three times that of a 
year ago. In the Central West there is 
a pronounced return of confidence in the 
financial situation, which is aided by im- 
proved road conditions, both potent fac- 
tors in the purchase of cars. 

Boston dealers all report increased 
trade as compared with the correspond- 
ing period a year ago, there not being a 
single exception. Some are being held 
op by lack of cars,- bat in general car 
shipments are in advance of last year 
and the business is waiting, dealers in 
four or five of the largest car producers 
being nearly two weeks behind in orders. 

New York Trade 

The New York metropolitan area em- 
bracing a population of over 8,000,000 
is enjoying vastly improved selling con- 
ditions. Overland reports business 300 
per cent ahead of a year ago, Ford is 1S5 
per cent ahead, Buick places the increase 
at 300 per cent and Studebaker at 100 
per cent In the high-priced field Pack- 
ard reports vastly increased business, 
Pierce- Arrow is on a par with a year 
ago and Locomobile has made gains. In 
the medium-priced field, namely $1000 
to |2000, sales have been generally 
heavier than a year ago. Values in sec- 
ond-hand cars have gone up very ma- 
terially largely due to the increased 
demand for new cars. 

The Chicago field as representing the 
Central West has been very active. A 
few examples will serve to show how the 
demand has increased; Hupmobile busi- 
ness is double that of a year ago; Chal- 
mers 25 per cent increase; Buick behind 
in 1916 deliveries; Hudson much in ad- 
vance of last year. 

Boston Market 

A detail review of the Boston market 
as typical of New England shows very 
general increase in business. In the 
medium-priced class the well-known cars 
like Jeffery, Chalmers, Hudson, Velie, 
Reo, Cadillac, Chandler, etc., have left 

1915 behind them and they are on the 

1916 path. In the higher priced class the 
Marmon, Locomobile, Packard and Pierce 
did better than preceding weeks. The 



weather was good for sales because it 
was warm and tended to get people out- 
doors. The demand for second-hand 
cars exceeds the supply. And last week 
a number of people wandered into places 
looking for used cars and ordered new 
ones when assured of a speedy delivery. 

In the electric car field some of the 
dealers reported the past week no better 
or no worse than before. Boston is not 
a first class .electric pleasure car city.. 
But some of the electric truck men said 
they, did better than a year ago. And 
the hot weather seemed to have started 
business men into buying trucks, gasoline 
vehicles, for they made more sales. As 
a general summary if the dealers all had 
machines on the floor ready to pass out 
for cash the sales would have soared 
away up, for the preceding weeks had 
been rainy and cold so that motoring was 
not a pleasure, particularly over the week 
ends. And what is true of Boston is re- 
flected in other parts of New England. 

Indianapolis Makers 

Conditions among the automobile man- 
ufacturers in Indianapolis are all much 
superior to those of last year in July. 

The National states that its contracts 
for material and selling contracts pro- 
vide for the building of 2500 cars for 
the year ending July 1. Officials state 
that this number will undoubtedly have 
to be increased to meet additional de- 
mands. The Empire has been kept in 
full swing throughout the entire spring 
and summer. The new plant will allow a 
great increase in production. Business 
for the season exceeds all other years by 
50 per cent. This has been of four-cyl- 
inder models. Work has now started on 
six. 

The Pathfinder company is basing its 
yearly production on 3500 basis of sixes 
and twe|yes. From present contracts its 
models will be very evenly divided. Offi- 
cials say the sales outlook is wonderful. 
Hundreds of inquiries were received last 
week from distributors and contracts re- 
ceived to-day from ten large distributing 
centers. 

Marmon is building cars at 700 capac- 
ity, and says that the demand is greater 
than before with the high spots in New 
York and Chicago. Say Pacific coast 
business is also excellent. 

Stutz doing capacity business. Build- 
ing cars in series of 500; expect to build 
from 1000 to 1500. At present rate of 
demand they will go over these figures. 



Retail and wholesale conditions in St. 
Louis* and'Writory are the best they 
have been for twelve years. This terri- 
tory includes Missouri and parts of Ken- 
tucky, Arkansas, Tennessee and Illinois. 
Overland volume of business was four 
times that of a year ago during the same 
week. The distributor is 600 cars be- 
hind in delivery. Ford business is 150 
to 200 per cent over last year. All deal- 
ers are booking heavily 1916 business 
and lack of cars is the greatest trouble. 

Northwest Wants Cars 

The practically universal note among 
Northwestern distributors in Minneapo- 
lis is inability to get cars. This condi- 
tion was not improved last week, and yet 
orders began to come in for 1916 model 
deliveries. The new season begins here 
Aug. 1, but one firm had already sent 
out 100 new models. In this territory 
the slack season is July and August, and, 
somewhat delayed, it is undeniable that 
this drop is being felt just now. One 
reason is the unsettlement because of new 
announcements of models and prices. 
Another is that at this time the farmer, 
who is a heavy buyer of motor cars, is 
turning his attention entirely to his 
crops. 

With this slight turn in the demand 
for cars one of the most remarkable sea- 
sons in Twin City headquarters of auto- 
mobile concerns was interrupted. The 
only hindrance to business, apparently, 
was inability to get cars for the dealers. 

In the truck line normal conditions 
seem to have reversed. Spring business 
ending at this time has been under ex- 
pectation and the outlook to-day for fall 
business is unexcelled, if crops are up to 
the prospect. 

Detroit at Pressure 

For the week ending July 17 Detroit 
had no Cessation in the demands of deal- 
ers for cars on the one hand, and in the 
efforts of the manufacturers of cars and 
parts to keep pace with required produc- 
tion, on the other. ■ i • 

July is proving a busy month. Last 
week six concerns besides Ford turned 
out well over 100 cars a day, two of 
these doing considerably better than 
twice that number. 

Selling conditions throughout the 
country seem to have been in the best of 
shape last week. The farmers have been 
buying many cars, and the feeling seems 
to be that as the year's crops are among 
the best we have ever had, there is really 
more money in circulation in the farm- 
ing districts than in many years. 

With the foreign situation presenting 
no new or threatening aspects last week, 
the feeling was generally one of optim- 
ism. Prosperous days with the car mak- 
ers are at once reflected in the activities 
of the parts people, who practically to a 
man have all the business they can 
handle. 
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Bell Delivery Car 
by Sept. 1 

1200-Lb. Vehicle on Same 
Chassis as Touring and 
Roadster Models 

York, Pa., July 19— The Bell Motor 
Car Co. will have on the market by Sept. 
1 a 1200-lb. delivery car. The car will 
be built on the same chassis as the tour- 
ing car. There will be two prices with 
and without electric lights and electric 
starter. The former figure will be about 
$775, the price of the touring car and 
roadster. The delivery car will be 
equipped with a Bosch magneto instead 
of the battery-coil ignition system as 
used on the passenger cars. It will also 
have a lower gear ratio. The bodies will 
be built at the plant of the York Body 
Mfg. Co., operated by the Bell Co. 

The first Bell car was completed and 
appeared on the streets last week. The 
new Bell car is built in two models, a 
touring car and a roomy roadster, the 
price of both being $775. Features of 
the car are a one-man top, three-point 
suspension engine, crowned fenders, con- 
trol levers above steering wheel with 
horn button in center of wheel, ample 
body room with pockets jn doors, leather- 
covered instrument board, genuine 
leather upholstery, Hotchkiss drive, 
double universal joint, 112-in. wheel- 
base, demountable rims, weight of the 
car 2200 lb., 22 miles a gallon of gasoline, 
Atwater Kent ignition, worm driven from 
the camshaft, speedometer, rain ventilat- 
ing windshield, self-starter run by in- 
closed silent chain. The body of the car 
will be dark blue, chassis, hood and fen- 
ders enameled black. 

Warren Motor Truck Co. Formed 

Wabren, Ohio, July 15— The War- 
ren Motor Truck Co. has been capitalized 
at $25,000. The stockholders are War- 
ren men who at a meeting elected the fol- 
lowing directorate: R. B. Wick, Wil- 
liam Wallace, D. L. Helman, R. A. Cobb, 
C. B. Loveless, G. C. Braden and G. F. 
Proctor. The directors elected officers as 
follows: R. B. Wick, president; C. B. 
Loveless, vice-president; L. L. Jones, 
secretary; G. C. Braden, treasurer D. M. 
Bell, general superintendent. The new 
company has purchased all of the ma- 
chinery and equipment of the Standard 
Motor Truck Co. and expects to continue 
to manufacture trucks in accordance 
with plans of the former company. 

New Midget- Cyclecar Price $325 

Springfield, Mass., July 17 — The 
Midget is the name of a new cyclecar 
that is to be built at Springfield, Mass. 



C. S. Root and L. E. Bartlett are the 
men behind it. The car weighs about 
600 lb., and will sell for $325. The prin- 
cipal field for it, according to its build- 
ers, is in the mail delivery service, a 
specially constructed body having been 
designed for it. The motor is a two-cyl- 
inder, four-cycle type, and water-cooled. 
The bore is 3% and the stroke 4 in. The 
engine develops 12 hp. A. L. A. M. rat- 
ing. The friction type of transmission is 
used with three speeds forward and re- 
verse. No axles are used on front or rear 
as a special arrangement of the springs 
does away with both. The wheelbase is 
102 in. and the tread is 36 in. 

Kelly-Springfield Adds Four New 
Trucks 

Springfield, Ohio, July 16 — Accord- 
ing to the plans of the Kelly-Springfield 
Motor Truck Co., this city, four new ve- 
hicles will be added to the line of Kelly 
trucks. This brings the Kelly line up 
to seven vehicles ranging in capacity 
from' 1 to 6 tons. The new vehicles 
known as K-31, K-35, K-45 and K-60 are 
1%, 2, 4 and 6 ton. In the two smaller 
the K-30 motor is used, which is the same 
as that formerly employed on the 1-ton 
model, and on the larger two the K-40 
model motor is used, which is the same 
as that employed on the former 3 ft- and 
5-ton models. Improvements have been 
made, but no radical changes are noted, 
the carbureter is now the Rayfield and 
the motor has the lower part of the 
crankcase cast in two parts. 

McGookin Leaves Stewart-Warner to 
Join Springfield Body 

Detroit, Mich., July 17 — Earl Mc- 
Gookin, who has been connected with the 
Stewart-Warner Speedometer Corp. of 
Chicago, for the last 12 years, and 
has been in Detroit during the past 
7 years, being manager of the local 
branch, has resigned and will leave Aug. 
1. At that time Mr. McGookin will be- 
come identified with the Springfield 
Metal Body Co., Springfield, Mass., which 
will establish a plant here in Detroit, 
for production business, exclusively. . Mr. 
McGookin has purchased an interest in 
the Springfield concern and with him in 
the new plant there will be associated 
Joseph Boyer, Jr., and W. T. Fry. It 
will be several months probably before 
the local plant will, be in operation. 
Five factories have thus far signed con- 
tracts and will be taken care of by the 
new local plant, the Paige-Detroit Mo- 
tor Car Co.; the Maxwell Motor Co. and 
the Chandler Motor Car Co. being among 
these concerns. 

S. A. Douglass will succeed Mr. Mc- 
Gookin as manager of the Detroit 
branch of the Stewart-Warner Speed- 
ometer Corp. 



Must Abandon 
Credit System 

American Manufacturers Must 
Learn to Risk Their 
Pay in S. A. 

Detroit, Mich., July 16 — Until the 
American manufacturer is willing to 
forget the credit system and take a 
chance on his pay, American-made goods 
will not find a ready market in South 
America. 

This is the opinion of Peter Steen- 
strup, who recently returned from an 
eight months' trip to Central America, 
the West Indies and South America in 
the interests of the Hupp Motor Car 
Co. Mr. Steenstrup last fall told De- 
troit manufacturers trade with South 
America would not prove a "gold mine" 
because of the war in Europe and he lias 
returned from another trip below the 
equator convinced that the war has 
served to make it harder to establish 
commercial relations with the Latin- 
American countries'. 

How Manufacturers Err 

"The war destroyed three things 
most necessary for the South American 
trade," said Mr. Steenstrup. "It took 
away the credit of the countries, the 
ships for bringing them goods, and de- 
prived them of a chance to get products 
at the terms necessary for their busi- 
ness. Manufacturers in this country at- 
tempt to do business with the Spanish 
merchants on the same basis as they do 
with local dealers whose credit is es- 
tablished. Where the manufacturer de- 
mands gilt-edge security before he will 
ship an order, the Spanish merchant ex- 
pects from three to nine months' credit. 
He is forced to sell the goods before he 
can pay for them. 

"There is no Bradstreet or Dun in 
South America outside of one or two 
big cities. Such business cannot exist 
because the merchant considers inquiry 
as to his credit as an insult. The Span- 
ish are honest, but they demand that 
they do business in their own way. 

Chance for United States 

"Study of the conditions of the people 
and country made the German and Eng- 
lish successful in South America. The 
United States has the same chance, but 
she must start twenty years back and 
attack the problem in the same way. 
The English even now are selling goods 
in South America and are making a play 
for the business from the countries. 

"It takes a salesman of tact and pa- 
tience to do business in those countries. 
He must be willing to await the pleasure 
of the merchant and he must sell him 
what he wants to buy, not what the 
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salesman thinks he ought to purchase. 

"When the wave of 'sell to South 
America' swept the country last fall, a 
good many merchants imagined they 
could dispose of products with ease. This 
cannot be done, because what we call 
necessities up here are luxuries in the 
tropics. 

"The retarded civilization of the 
countries eliminates a large number of 
products that have a steady demand in 
this country. Cotton goods is the most 
universally required article in South 
America, and England seems able to ne- 
gotiate that trade. 

"Another reason that retards trade 
at this time is the fluctuation of the 
currency of the countries. In some of 
them the exchange rate for United 
States money is getting higher all the 
time. Merchants hesitate to buy on that 
account, fearing that by the time that 
they pay for the goods their currency 
will have dropped lower in its relation 
to out money. 

"What the United States exporter 
needs is an understanding of conditions. 
He needs salesmen who know the coun- 
try, and above all he needs the grit to 
tide him over a period of loss before 
he can build up a paying trade." 

Marion and Imperial to Be 
Marketed by Mutual Motors 

Jackson, Mich., July 17— The Mutual 
Motors Co., this city, has acquired the 
exclusive sales right, good will, trade 
name, etc., of both the Marion and the 
Imperial cars and will hereafter market 
both of these through individual and 
separate departments of its own com- 
pany instead of as heretofore through 
separate selling corporations. 

The Mutual Motors Co. has heretofore 
confined its program to the manufacture 
of Imperial cars for the Imperial Auto- 
mobile Co. and Marion cars for the 
Marion Motor Co., all of Jackson, Mich. 

The Mutual company does not take 
over any of the physical assets or assume 
any of the obligations of either of the 
other two companies but has simply ac- 
quired the sole selling rights of both. 

The Mutual will continue the manu- 
facture of both lines, the Imperial line 
consisting of the Four which heretofore 
fisted at $1,086 but listing now at $995 
and the Six which heretofore listed at 
11,285 but now listing at $1,185. 

The Marion Light Six will continue as 
heretofore, but at a new list price of 
$1,186 instead of $1,250 as formerly. 

The taking over of the sales ends by 
the Mutual Motors Co. does not in any 
way affect the field and dealer or- 
ganizations of either line. In other 
words the Mutual will go right along 
supplying Imperial cars to Imperial deal- 
ers and Marion cars to Marion dealers 
just as the respective selling companies 
have done in the past. 



Electric System on 
1916 Monroe 

Standard at $495 Instead of 
Extra — Refinements Only 
Changes in Car 

Flint, Mich., July 16— The 1916 
Monroe ear is now out and is being ex- 
hibited in many of the branch distribut- 
ing agencies of the company. The car 
shows very little change from last year 
except for a few refinements and the fact 
that the electric lighting and starting 
are. now standard at the purchase price 
of $495, whereas for 1915 they were extra 
equipment. It is featured by a stream- 
line body, left drive, center control and 
full equipment including top, windshield, 
etc. 

The car has a block motor with valves 
in the head, the 3 by 3.75 power plant de- 
livering the drive through a 10.5-in. 
clutch to a three-speed gear set. Cooling 
is by thermo-syphon and the radiator is 
supplied with an auxiliary tank at the 
top. Lubrication is by a combination 
splash and pressure system. The oil is 
taken by pump to the connecting-rod, 
main bearings and timing gears. Nickel 
steel gears are used and the shifting 
lever is mounted directly at the rear of 
the gearbox, providing a direct control 
without intermediate linkage. The rear 
axle is semi-floating and torque is taken 
through a tube connected to the rear 
end of the gearbox by a forked yoke. 
The control instrument set is mounted 
on the cowl board. 

Michelin Reduces All Tire Prices 
10 Per Cent 

New York City, July 20 — A price re- 
duction of 10 per cent, effective July 19, 
has been declared by the Michelin Tire 
Co., Milltown, N. J. The reduction 
covers the entire line. The old and the 
new figures on some of the more popular 
sizes of tires are given here: 



New 

8lze Old Price Price 

30 X 3 $11.60 310.40 

30 x 314 15.70 14.14 

32 X 3tt--< 18.00 16.26 

34 X 4 24.50 22.00 

36 X 4 26.25 23.75 

36 x 414 31.75 29.25 



Heinze to Make Electric Starter 

Detroit, Mich., July 20 — John O. 
Heinze, for nearly 5 years chief engineer 
of the Northway Motor & Mfg. Co., has 
resigned to go back into electrical work, 
having organized the J. O. Heinze Co., 
at Springfield, Ohio, to manufacture elec- 
tric starters and other electrical ap- 
paratuses for automobiles. 

Wm. Pflum, former manager of the 
National Cash Register Co. and later 



head of the Wagenhals Motor Co., and 
A. S. Knoblock, general manager of the 
Northway company are among those as- 
sociated with Mr. Heinze in the new en- 
terprise, which also includes some of the 
business men of Springfield and Dayton, 
Ohio. The new company is already in- 
corporated for $500,000. 

A new concrete plant has been secured 
at Springfield and Mr. Heinze states that 
the apparatus is to be manufactured 
completely, everything is to be carried 
on with the view of a high grade quan- 
tity output, 50,000 starters being planned 
for the first year with a working force 
of 350. Details of the starter design 
and of other apparatus will be forthcom- 
ing later. 

Premier Company May Move Plant 
to St Paul 

Minneapolis, Minn., July IT — Frank 
E. Smith, of the Premier Motor Mfg. Co., 
Indianapolis, is here, looking over the 
ground for a factory site. He met a com- 
mittee of the St Paul Commercial Club. 

Indianapolis, Ind., July 20 — Special 
Telegram — Upon his return from St. 
Paul, Minn., Frank E. Smith, trustee of 
the Premier Motor Mfg. Co., stated that 
the Premier company was seriously con- 
sidering moving its entire establishment 
to St. Paul. 

The rumor that a movement was un- 
der way has been persistently denied by 
the Premier company until to-day. Mr. 
Smith stated that St. Paul capitalists 
had made an attractive offer for the 
taking over of the company through the 
St Paul Chamber of Commerce. 

Mr. Smith would not make public any 
details, but said that the deal may be 
completed in thirty days. While he 
would make no statement as to the in- 
ducement offered at St. Paul it is be- 
lieved that a site and buildings are in- 
cluded. Although Mr. Smith will not 
admit as much it is generally believed 
that the deal is all but closed. 

Indiana S. A. E. Postpones to Sept. 24 
Indianapolis, Ind., July 17— A 
change in date and some added features 
is the latest news in regard to the open- 
ing meeting of the Indiana section of the 
Society of Automobile Engineers. The 
meeting was announced for Sept 17, but 
it has been made a week later which will 
be Sept 24. J. G. Vincent will be the 
main speaker of the evening, discussing 
twelve-cylinder. 

J. E. Diamond, engineer of the Alu- 
minum Casting Co., Detroit, will make 
an address on aluminum, while Mr. Vin- 
cent's address will be entitled, "Modern 
Tendencies in Motor Design" and will 
deal with the twelve-cylinder motor. Mr. 
Diamond's subject will be "Aluminum 
Pistons," very closely related to the 
twelve-cylinder subject 
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21,826 Oars and Trucks in Colorado 

Registrations During First Six Months of 1915 Show Increase of 5000 Cars, or 30 
Per Cent Over Same Period Last Year, and 3395 More 
Than 1914 Total — Registrations Analyzed 



Denver, Cot-., July 15 — A total of 21,- 
828 automobiles, representing 197 dif- 
ferent makes, is Colorado's registration 
for the first six months of 1915. This 
is a gain of more than 5000 cars, or 30 
per cent over the same period last year, 
and a gain of 3395 cars, or 18 per cent, 
over the total registration for 1914, 
which was 18,433. 

Besides heavy sales this year, two 



By H. G. Hedden 

other factors are named by Secretary 
of State Ramer as helping strongly to- 
ward this increase. One was the sys- 
tem adopted by the retiring Secretary of 
State of starting the 1915 registration on 
the first of December instead of waiting 
till January, which was followed by Sec- 
retary Ramer with rigid insistence upon 
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Colorado 1915 Motor Car Registration by 

Outalde 

Total Make Denver Countlea Total 

110 «G. M. c 5 3 8 

1 Q lea son 2 7 8 

20 Garford 6 1 6 

2 General 17 0 17 

1 *Gramm 4 8 7 

1 Gale i 0 11 

7 Grant 4 13 17 

2 Glide 1 4 0 

1 Galloway o 2 2 

1 Havers 1,.,, 2 8 

1 Holsman o 2 2 

1 Hupmobile 91 210 801 

1 tHupp- Yeats 11 10 21 

141 Henderson 5 4 9 

18 Halladay 4 3 7 

1 Haynes ' SI 32 68 

7 Henry o 2 2 

12 Herfr-Brooks 0 1 1 

7 Hercules 0 7 7 

137 'Hartford 0 1 1 

1 Herresbofr 0 1 1 

1 Harley 0 1 1 

3 Howard 0 1 1 

1589 *H-D 0 1 1 

11 Hudson 93 124 217 

99 Inter-State 38 25 63 

19 'International 15 81 46 

3 Imp 7 3 10 

27 •!. H. C 3 34 87 

1 Imperial 3 17 20 

1 Jackson 34 87 71 

6 Jeffery 9 81 40 

3 King 3 1 4 

48 Kissel 20 27 47 

84 Knox 1 1 2 

57 Kline 0 1 1 

68 Krlt 18 19 87 

1 Lion 0 2 2 

6 Lambert 2 18 18 

8 Lexington 1 2 3 

25 Little 10 3 13 

1 tLane 1 0 1 

758 'Little Giant 4 4 8 

19 Lotier 36 34 70 

98 Locomobile 21 11 32 

483 Monroe 8 3 6 

5 Marion 22 22 44 

1 Mlddleby 0 1 1 

6 'Kelly 5 0 8 

93 Marathon 2 5 7 

12 'Mack 5 5 10 

8 Mora 2 1 3 

1 Maxwell 415 499 914 

16 Moon 9 20 29 

114 Mason 3 0 3 

6 'Modern 0 1 1 

6 Mitchell 63 7.'. 138 

1 Mercer 2 1 3 

2 Monarch 2 0 2 

190 Marmon 4 5 9 

45 Mclntyre 2 3 5 

1 Metzger 1 0 1 

1 Modoc 1 1 2 

1 Maxwell-Brlscoe .:. O 3 3 

4 Mercedes 1 0 1 

76 Midland 1 4 5 

2 Mollne .3 4 7 

1 MeFarlarid . 1 1 2 

1 Mayer 1 0 1 

22 Mavtng 0 4 4 

81 Matheson 0 1 1 

22 Meti 79 183 262 

6 Michigan 24 39 63 

8418 National 17 14 81 

4 Norwalk 0 1 1 

5 Northern 1 3 4 

160 Nvln-rg 0 1 1 

1 Owen 0 1 1 

1 Oakland 58 82 137 

147 Orient 1 1 ■• 2 

8 Ohio 48 5 53 

180 Overland 468 1067 1535 

1 Oldsmol.ilc 66 70 136 

3 Packurd 82 50 132 

2 Pllaim 0 1 1 

13 Palmer-Singer 3 5 8 

8 Pratt 0 11 11 



prompt registration throughout the state. 
The other has been Secretary Ramer's 
introduction of a license inspection sys- 
tem, which has brought in a large num- 
ber of delinquents. In addition to these 
influences, extensive road improvements 
throughout the state and an earlier open- 
ing Of the roads in general from snow 
and other hindrances to travel have 
played a part worth mentioning. Good 



Make 

Outalde 

Make Denver Countlea Total 

Pilot 6 8 12 

Pullman 5 1 6 

Parry 4 7 11 

Pierce-Kaclne 1 0 1 

Pioneer 0 1 1 

Peerleas 35 19 54 

Paterson 2 1 8 

Pope-Toledo 0 1 1 

Plerce-Arrow 114 39 153 

Partin-Palmcr 0 1 1 

Pathfinder 8 5 13 

Pope-Hartford 4 14 18 

Petrel 0 5 -5 

Panhard 0 1 1 

Pennsylvania 1 0 1 

Paige 33 97 180 

Pope 4 0 4 

Premier 10 8 18 

Queen O 1 1 

Renault 7 2 9 

•Randolph 5 8 8 

•Rapid 24 7 81 

Reo 116 339 485 

Hlder-Lewls 0 1 1 

B. C. H 26 20 46 

tRauch & Lang 29 9 38 

Rock way 0 1 1 

Rocket 0 1 1 

Royal Tourlat 0 2 2 

Regal 27 63 90 

Rochet-Schneider 0 1 1 

Rambler 26 53 79 

•Reliance 1 0 1 

Rickette 1 0 1 

Stevens-Duryea 80 33 113 

•Sampson 5 1 6 

Stanton 0 1 1 

tStanley 64 105 169 

Stafford 0 1 1 

Staver 2 3 5 

Smith 14 0 14 

Studebaker 324 633 959 

E. M. F 64 251 815 

Stoddard-Dayton 37 55 92 

Speedwell 1 3 4 

Simplex 0 1 1 

Slegler Wade 0 1 1 

StutI 3 4 7 

•Sterling o 2 o 

Sears 0 8 8 

Sears-Roebuck Buggy 0 1 1 

Selden 1 2 3 

Saxon 10 30 40 

•Saurer 1 3 4 

Savoy 0 1 1 

Schacht 1 4 5 

•Selta 10 1 

Stearns 9 5 14 

Thomas 37 23 60 

Twombly 0 1 1 

Trumbull 0 2 2 

•Vulcan 1 3 4 

Van Dyke 0 1 1 

Velle 14 79 93 

Victor 2 0 2 

Victoria 3 0 8 

Warren 3 6 9 

Wlnton 30 20 56 

tWaverley 4» 5 58 

Waltham 1 0 1 

•Utility » 0 .1 8 

•Walker 1 1 1 

Woods 2 3 5 

•Wilcox 1 0 1 

Welch 1 4 5 

Westeott 2 4 H 

White 26 44 70 

Wayne 3 6 9 

•Wichita 4 3 7 

Winters 0 1 1 

•Whiting 3 0 8 

Whltaw 1 0 1 

Yeager 1 0 1 

Zip 2 6 7 

Zimmerman 0 1 1 

•Commercial vehicle. fKlectrlc machine. (Steam 
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crops last year and good prospects for 
this year have greatly helped along the 
sales feature. 

Denver Has 6705 

Of the total number of cars in the 
state shown by the June 1 returns, 6705 
were registered from Denver and 15,123 
from the outside counties. Denver's 'in- 
crease is 585 cars above the total of 
6120 for last year, or a gain of nearly 
10 per cent. 

With the prominent exception of Mesa 
County, on the western border, the east- 
ern part of the State shows the main 
bulk of the increase. Mesa County has 
396 cars for this year as against 316 for 
1914, or an increase of 26 per cent. 

Among the eastern counties leading in 
the gain are Arapahoe, joining Denver 
on the south, with a gain of from 210 
to 346, or 64 per cent; Weld, two coun- 
ties north of Denver, showing 1170 to 
1430, or a gain of 22 per cent; Phillips, 
near the northeastern corner, with 220 
to 162, or a gain of 35 per cent; and 
Baca, in the extreme southeastern cor- 
ner, with a jump of 37 to 166, or a 348 
per cent gain. 

The only county not reporting any cars 
since the new state motor vehicle law 
went into effect two years ago is Dolores, 
in the extreme southwestern corner of 
the state, a thinly-settled, mountainous 
county. San Juan, also in the mountains 
and at an altitude where the snow stays 
on late, has not reported any registra- 
tion so far this year, but reported three 
cars late in 1914. Some of the moun- 
tain sections have shown a pleasing in- 
crease, which is thought to be due in part 
to a substantial growth in the metal 
mining industry in the last year or two. 

Classified according to style of car, 
horsepower rating and kind of motive 
power, the registration is as follows: 

Outalde 

Class Denver Counties Total 

Gasoline cars to 25 hp. 3,061 8,699 11,760 
Gasoline cars above 25 

hp. 2,495 5,495 7,990 

Electric passenger cars 493 189 682 

Steamers 64 105 169 

Gasoline trucks 308 79 387 

Electric trucks 33 4 37 

Dealers' cars 251 552 803 

6,705 15,123 21,828 

Total gasoline pleasure cars, classified : 
Denver, 5556: outside counties, 14,194; en- 
tire state, 19,750. 

Of the 197 different makes repre- 
sented in the state, the leading six rank 
as follows: 

Outside 

Make Denver Counties Total 

Ford 2,132 6,286 8,418 

Boick 323 1,266 1,589 

Overland 468 1,076 1,544 

Btndebaker 324 635 959 

Maxwell 415 499 914 

Cadillac 330 428 758 

Besides the regular Studebaker, there 
are also 315 registered as E. M. F., 
sixty-four being in Denver and 251 out- 
side. 

Secretary Ramer estimates that the 
total registration for 1915 will come 
close to 28,000, which will be ah increase 



of 50 per cent over last year. He esti- 
mates that the total revenue for 1915 
from all motor vehicles and drivers' 
licenses will be approximately $125,000, 
as against $80,000 in 1914. More than 
$100,000 of this will probably be avail- 
able for road work through the state 
and county highway funds, the net motor 
vehicle license revenue being divided 
equally between the state highway fund 
and the road funds of the respective 
sixty-two outside counties individually 
in proportion to the fees collected by 
each county. Last year the net amount 
so divided for road work was $76,600. 



King Adds Three-Passenger 

Detroit, Mich., July 20 — In response 
to a demand for roadsters, the King 
Motor Car Co. has added a three-pas- 
senger body mounted upon the eight-cyl- 
inder chassis, which has a wheelbase of 
113 in. The roadster sells for $1,350, 
the same as the touring car. 

Improvements have been made in the 
chassis itself, the bore having been in- 
creased from 2% to 2% in. and to ac- 
commodate the larger volume of gas, the 
valve ports have been increased in size 
and a larger intake manifold fitted with 
an improved type of Zenith carbureter. 

Roominess has been made a feature in 
the roadster, some of the principal 
dimensions being: dash to front seat, 
20% in.; floor to top of cushions 13 in.; 
thickness of cushions 8 in. ; width of seat, 
43 in.; front of seat to back, 18 in.; top 
of cushion to top of back seat, 19 in. 
Tires are 33 by 4 non-skid on the rear 
with one extra rim as part of the regular 
equipment. 



Brush to Assist Scripps-Booth 

Detroit, Mich., July 20 — Alanson P. 
Brush, of the Brush Engineering Asso- 
ciation, has been retained as consulting 
engineer for the Scripps-Booth Co. on 
its 1916 models. W. B. Stout, chief en- 
gineer, also receives the added title of 
advertising manager of the Scripps- 
Booth concern, to take effect Aug. 1. 

By these changes the position of the 
Scripps-Booth Co. in its unique field of 
design is further strengthened. Mr. 
Brush is well known in engineering 
circles, and his automobile experience 
dates back to his designing work on the 
single cylinder Oldsmobile and Cadillac 
cars. He also has consulting connections 
with Moline and Ferro companies. 



Bay State Fees Over 
. ^$1,000,000 

83,868 Cars and Trucks Regis- 
tered—Gain of 27.5 Per 
Cent Over 1914 

Boston, Mass., July 17 — Massachu- 
setts automobilists have poured into the 
state coffers more than $1,000,000 for 
the first six months of this year, and 
the registration figures will exceed 
100,000 for the year without any aoupt. 
Even now with the year half gone it 
takes at least half an hour to get, a, car 
registered at the Highway , Commis- 
sion's headquarters, and every day 
there is a line extending out into the 
hallway waiting to get numbers. For 
the first six months of 1916 there were 
83,868 machines registered in the Bay 
State. That was an increase of 19,252 
over the same period of 1914, and it is 
6652 more than had been listed for the 
entire year of 1914. About $200,000 
more than was gathered in for the first 
six months of last year has been taken 
in for the same period this year, and it 
is about $34,000 more than was secured 
for the full year of 1914. Before the 
season ends it is expected that at least 
$1,260,000 will be paid the state by 
motorists. 

The increase shows an average of 
27.5 per cent above the figures of last 
year, a very big gain which shows that 
New England is prosperous. The num- 
ber of people securing driver's licenses 
is jumping rapidly until now about 
one in every twenty-six Massachusetts 
residents is allowed to drive a car. This 
increase is about 27 per cent, and when 
the year ends about 125,000 licenses will 
be in the hands of Bay State operators. 
The trucks have gained faster than 
cars. The dealer class, too, shows a 
good gain, there being 1653 registered 
so far this year to 1145 for the same 
period a year ago. 

Kentucky Gains 3743 Cars 
LoinsviLu:, Ky., July 16 — According 
to Hugh Ramsey, deputy commissioner 
of motor vehicles, 15,500 automobiles are 
now registered in the State of Kentucky, 
a gain of 3743 since Jan. 1, 1915, when 
the official records showed the registra- 
tion to be 11,757. It is predicted that a 
total of more than 22,000 cars will be 
registered by Dec. 31. 



Massachusetts Registrations for 1914 and 1915 

Jan. 1 to Entire Jan. 1 to 

July 1, 1914 Tear, 1914 July 1, 1915 

Motor vehicles, all types 64 «* 1 ' 7 2&S *H!! 

Trucks 9,900 6,950 8,236 

Motorcycles 6.359 8,161 7.70* 

Manufacturers and . dealers I'll! oS'Sio at'!}! 

Licenses, operators and chauffeurs 14,319 iS'?5? IX* SS 

Renewals, operators and chauffeurs 43,418 "2,674 49,443 

Examinations 3,885 7,497 5,817 

Receipts $781,965.36 $965,669.69 $999,524.90 
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National Rubber to 
Move Plant 

Work Begun on 1000 Ft 
Structure in Williamsburg, 
Pa. — Efficient Layout 

Williamsburg, Pa., July 19 — The Na- 
tional Rubber Co., with factory and 
main offices now in Pottstown, Pa., broke 
ground here to-day for the model day- 
light factory which the company plans 
to have completed and in actual opera- 
tion by Jan. 1. 

Since the first of the year the busi- 
ness of this company has increased so 
rapidly that its factory facilities in 
Pottstown are no longer adequate to 
meet the demand. Rather than attempt 
to build additions to the present plant, 
it was decided to build an entirely new 
and model factory which would be able 
to turn out at least 1000 tires and tubes 
a day. 

The National people have been quietly 
looking for a desirable location for over 
two months and after looking over the 
offers and advantages offered by 150 
different cities finally decided upon Will- 
iamsburg because of its natural advan- 
tages. 

Ten acres of ground which was found 
suitable were secured on a railroad 
siding and next to the Blue Juniata 
River from which it will be possible to 
obtain free water and power — two im- 
portant items for a rubber factory. 

The factory is laid out to secure the 
highest possible efficiency in manufac- 
turing. The main building is to be 1000 
ft. long and 65 ft. wide and one story 
high. The construction is of Ponds con- 
tinuous steel sash throughout, insuring 
perfect natural light and ventilation. 
There will not be a pillar or post in the 
entire 65,000 ft. of floorspace. 

It is planned to have all the machinery 
independently driven by electricity in 
order to eliminate all overhead belting 
and shafting, the factory being ar- 



ranged so that the raw material will be 
received at one end of the building and 
from there travel through the long 
structure without once moving back- 
ward or requiring any duplicate 
handling. 

In addition to the main building there 
will be separate buildings for the power- 
house, the machine shop and the office 
building. The powerhouse is to measure 
40 by 40, the machine shop 65 by 120 
and the office building 50 by 50. 

The factory in Pottstown will con- 
tinue in operation until the new factory 
is completed. The machinery will then 
be moved to Williamsburg and opera- 
tions resumed, it is hoped, within a week 
after leaving the old factory. Consider- 
able new machinery is to be purchased. 

The National Rubber Co. is incor- 
porated for $2,500,000 and employs over 
200 men. 

$1,000,000 Plant for Overland in St. Paul 

St. Paul, Minn., July 15 — The Willys- 
Overland Co., Toledo, Ohio, will erect a 
branch factory office building, warehouse 
and storage yards in St. Paul, costing 
$1,000,000. Work will begin in the near 
future on the plant on University Av- 
enue, adjoining the Illinois Steel Co. 
plant 

The company has frontage of about 
500 ft., with ample room for expansion. 
The plant here will assemble and ship 
cars to all Overland agencies west as far 
as the Pacific Coast. The plant will em- 
ploy about 5000 people. 

Metal Prices Lower 

New York City, July 20 — With the 
exception of metal prices, quotations in 
the markets this week remained un- 
changed. Lead, tin, electrolytic copper 
and antimony, were lower. Lead dropped 
to $5.55 a 100-lb. on Friday and held at 
that price until the closing on Monday. 
The metal is being freely offered at that 
price, but the buyers are looking for- 
ward to a continuation of the downward 
movement and are not taking much 



metal. The tin market prices fluctuated 
last week, the highest mark being $38 
on Tuesday. The market continues its 
downward course under the pressure of 
the weak and heavy markets at London 
and the Straits. Electrolytic copper 
showed a fractional loss and it is pre- 
dicted that a further reduction may take 
place. 

1916 Allen Price $795 

FosTORiA, Ohio, July 21 — The Allen 
Motor Co., this city, has announced the 
Allen "37" for 1916 selling at $795, the 
same price applying to both the road- 
ster and the touring car. The 3% by 5- 
in. motor develops 37 hp. The motor is 
long stroke and is made by the Sommer 
Motor Co., Bucyrus. 

Other features are Stromberg car- 
bureter, Westinghouse electric system 
for starting, lighting and ignition, Stew- 
art-Warner vacuum fuel feed system 
with tank hung at rear, full floating rear 
axle, pressed steel housing, 12-in. brakes 
with pressure equalizers, 55-in. long un- 
derslung rear springs, 112-in. wheelbase, 
32-in. wheels, and a one-man top. 

No Goodrich Common Dividend 
New York City, July 15— Despite the 
fact that earnings of the B. F. Goodrich 
Co. are expected in some quarters to 
show at the rate of 10 per cent for the 
common stock, it is stated that officers 
of the company will recommend at this 
month's meeting of the directors, July 
28, that no dividend be declared on the 
common stock. The company intends to 
build up an immense surplus before divi- 
dends are resumed. 

Buys Entire Havers Factory Stock 

Cleveland, Ohio, July 15 — R. C. Mc- 
Lean, president of the M. & M. Co., 
480-500 Prospect Avenue, has purchased 
the entire stock and equipment of the 
Havers Motor Car Co., Port Huron, 
Mich., from the receivers. 

Mr. McLean is preparing to put the 
entire equipment and stock on sale at his 
warehouse, 515 Huron Road. 

Racine Co. Files Petition 

Racine, Wis., July 15 — The Racine 
Drop Forge Co., this city, filed a volun- 
tary petition in bankruptcy on July 17, 
admitting liabilities of $9,462 and assets 
of $3,553. The concern was identified 
with the motor and car industry and 
transacted practically all of its business 
in this line. 

National Spring & Wire Adds 
Albion, Mich., July 16 — About $100,- 
000 is to be spent by the National Spring 
& Wire Co., manufacturer of seat 
springs, in enlarging its plants here and 



Daily Market Reports for the Past Week 



Material. 



Aluminum 



Copper, Elec., lb. . . 
Copper, Lake, lb.... 
Cottonseed Oil, bbl. 
Cyanide Potash, lb. . 
Fish Oil, Menhaden, 
Gasoline. Auto, bbl. 
Lard Oil, prime..... 



Linseed Oil. 



Petroleum, bbl., Kana., crude.. 
Petroleum, bbl., Pa., crude.... 
Rapeseed Oil, refined 



Silk, raw, 
Sulphuric 



,cid, 60 Baume.. 



Tire Scrap. 



Tuea. 


Wed. 


Thura. 


Frl. 


.31 


.31 


.31 


.31 
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•35J4 


.35H 


.35*4 


1.31 


1.31 


1.31 


1.31 


19.50 


19.50 
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20.00 


.19*4 


.19* 


.1954 


.19*4 


.19*4 


.19* 


•19* 


.19* 


6.01 


5.96 


6.00 


5.99 


.24 


.24 


.24 


.24 


.40 


.40 


.40 


.40 


.12 


.12 


.12 
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.90 
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.57 


.57 


.57 


.57 
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21.00 
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.40 


.40 


.40 


.40 


1.35 


1.35 


1.35 


1.35 


.77 


.77 


.77 


.77 


.62 


.62 


.62 


.62 


3.75 




3.75 




3.37J4 




3.37*4 




.90 


.90 


.90 


.90 


38.00 


37.75 


37.50 


37.50 


.04* 


.04* 


.04* 


.tun 



Week's 
Sat. Man. Changes 



.31 
.3554 
1.36 
20.00 
-19J4 
.19* 
6.00 
.24 
.40 
.12 
.90 
5.55 
.S7 
21.00 
.40 
1.35 
.77 
.62 



.90 
37.63 
.04* 



.31 

.3554 
1.36 
20.00 

.1954 

.19* 
6.01 

.24 

.40 

.12 

.90 
5.55 

.57 
21.00 

.40 
1.3S 

.77 

.62 
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.90 
37.13 
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—.00*4 
+.05 

—.6654 
+.0054 
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k Windsor, Canada. The additions to 
Mi local plant will consist of a two- 
tttrj boflding, 294 by 60 ft, which will 
t* aa enlargement of the machine shop. 
A snail section of the new structure 
wfll be only one-story high and will be 
and far enameling ovens and dip-room. 
Another addition, 146 ft long now near- 
ly completed, will include the new offices 
asd tool rooms. A new building recently 
sompleted as a storeroom, will be fitted 
•dA machinery and become a part of 
shops. 



Enters Six Field 

C, Ikd., July 20— The Great West- 
•a AatomobOe Co., this city, which has 
fat years been manufacturing a four- 
tjfeder car, has entered the ranks of the 
axrlmder builders. Fitted with a five- 
IpaxgEr body and mounted on a chassis 
•IIB-ia. wheelbase, the new car sells 
4»»A85 tab. Peru. It is provided 
~~i a 3- by 5-in. power plant and is 
and by a body of streamline design 
k ihrided front seats and roomy ton- 
a It is low-hung and has adequate 
space. Curtains are Jiffy, se- 
4 to the bows of the one-man top. 
JWiooJ box and battery box are un- 
'tihmged door in the floor in front 
"i trier's seat, allowing the driver 
i any of the tools without dis- 
tbe passengers. Luggage com- 
» are placed under the tonneau 
s being two, each large enough 
toot cases. The gasoline tank is 
tiur along with the tire carrier 
l patented, it being necessary to 
it one screw to remove the rim 
WlSn. 



Securities Markets 
Strong 

General Motors Common Gains 
32 Points on Dividend Rumor 
— Overland Another Feature 

New York City, July 19 — Securities 
closed on Saturday with some very sub- 
stantial gains. . The market as a whole 
showed a most remarkable advance, con- 
sidering the fact that a big reaction was 
expected. Firestone common is now 
quoting at between 506 and 512, ap- 
proximately 300 points higher than this 
time last year and General Motors com- 
mon, which showed a record gain of 32 
points last week, has shown a 100 per 
cent gain since last July. 

Willys-Overland common and pre- 
ferred gained 14 and 1% points on the 
strength of the new Willys-Knight an- 
nouncement International Motors came 
to the fore again Saturday when its 
common rose to 17 and its preferred to 
43, respective gains of 4% and 8 points. 

Tire issues, with the exception of Fire- 
stone, were not so prominent last week. 
All three Kelly-Springfield issues 
showed drops and U. S. Rubber pre- 
ferred also showed a decline. Goodrich 
preferred made a slight gain of 1-2 
point 

The Detroit issues were steady with 
a few gains. General Motors common 
showed a 32%-point gain, in sympathy 
with the Wall Street prices. Its pre- 
ferred went 3% points. The rest of 
the changes ranged in gains from 1 to 



3% points. In the inactive stocks, the 
only change that occurred was that of 
Canadian Ford, which was 75 points. 

Pope's Westfield Plant Sold 

Hartford, Conn., July 21 — Special 
Telegram— The Westfield plant of the 
Pope Mfg. Co. was sold at public auction 
Tuesday afternoon to H. Preston Cour- 
sen of New York, representing Wilbur 
C. Walker of the Hartford Motor Car 
Co. and a former officer of the Pope 
company, and Scott McLanahan of New 
York for $725,000. There was no other 
bidder. A certified check for $25,000 was 
deposited and the balance is to be paid 
within fourteen days from the time the 
sale is confirmed by the court. 

The sale includes all the real estate, 
fifteen acres, the big factory buildings, 
machinery and equipment of the plant 
and the cash on hand with the receivers 
July 19, amounting to $229,186.65. The 
purchasers assume the liabilities of the 
receivers incurred in the operation of 
the plant 

Wilbur C. Walker will undoubtedly be 
the head of the establishment in the 
future. Associated with him will be his 
brother Charles E. Walker of the 
Walker Barkman Mfg. Co., this city. 
Several Hartford people will be finan- 
cially interested. 

A new company will be formed and it 
is understood that the capitalization will 
be $1,600,000 of which $800,000 will be 
common stock and $800,000 preferred. 
The outside financial interests which 
have underwritten the purchase price 
will no doubt be retired. 



Automobile Securities on New York and Detroit Exchanges 
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, 1914 , 

Bid Asked 

Studebaker Corporation pfd 83 86 

Swinehart Tire & Rubber Co 85 87 

Texas Company 139 140 

U. S. Rubber Co. com 56 56J4 

U. S. Rubber Co. pfd 101 102 

Vacuum Oil Co 217 220 

White Company pfd 107 110 

Willys-Overland Co. com 89 91 

Willys-Overland Co. pfd 94 96 



, 1915— » Wk's 
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78 
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OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 
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INACTIVE STOCKS 

•Atlas Drop Forge Co 19 

Ford Motor Co. of Canada 

Kelsey Wheel Co 185 

•W. K. Prudden Co 

Regal Motor Car Co. pfd 20 

BONDS 

General Motors, notes, 6s, 1915 100 

Packard Motor Co. 5s, 1916 95 





101 




92 


— *4 


94 


95 *4 
180 


94 *4 
195 


97 


—1 




75 


82 


84 


—2 


90 


92 *4 


187 


192 


+32*4 


91 


94 


104 


105*4 


+3*4 


14 


15 


36 


38 


+2 


43 


46 


82*4 


84*4 


+ 1 


17 


19 


33*4 


36 


+2H 




112 


110 


115 


97 


99 % 
20 </ t 


96*4 






1954 


30 


31 


+ X 


12K 


13 


1554 


16 




81 


83 


+3« 
+ 'A 






99 


101 



20*4 



1350 
205 
19*4 



26 



21 
25 



+ 7S 



100*4 
98*4 



98*4 



•Par value $10; all others $100 par value. 



Digitized by 



Google 



176 



THE AUTOMOBILE 



July 2S, 1915 



To Continue Briggs- 
Detroiter 

Detroiter M. C. Co. Formed 
—$48,000 Bid for Plant 
Refused by Trustee 

Detroit, Mich., July 17 — The busi- 
ness of the Briggs-Detroiter Co. is to be 
continued, according t a statement 
made by A. O. Dunk, president of the 
Puritan Machine Co., who purchased the 
personal property of the bankrupt au- 
tomobile company in the bankruptcy 
court July 15. The Detroiter Motor Car 
Co. has been formed with Mr. Dunk as 
president and it is said that officials of 
the new concern are now operating the 
service, parts and manufacturing depart- 
ments. Frank M. Eldredge has been ap- 
pointed advertising manager. 

The real estate, consisting of the plant 
and land, was also offered for sale by 
the trustee, the Detroit Trust Co., but 
as only $48,000 were offered, and this 
was considered too low, the offer was 
not accepted. It had been provided that 
the trustee could sell the property for 
not less- than $75,000 without the 
referee's approval, also that no offer for 
less than $63,000 was to be accepted 
without first giving notice to the 
creditors. A first dividend of 10 per 
cent is to be paid soon. 

In the report furnished by the Detroit 
Trust Co., receiver for the bankrupt 
Briggs-Detroiter Co., the details as to 
the assets of the latter concern are given 
as in the accompanying table. 

The Briggs-Detroiter Co. made and 
shipped 1100 four-cylinder cars in 1912. 
2750 in 1913; 1600 in 1914. While, un- 
til it went into the hands of the receiver 
this year, it had made and shipped 450 
four-cylinder cars and 280 eights. 

Claims All Mercedes Cars Were 
Made for War Help 

London, England, July 19 — A state- 
ment has been made by a former German 
prisoner who has just arrived in this 
city that all German Mercedes cars were 
built for war help. C. B. Pray, an Amer- 
ican automobile mechanic, states that his 
work up to the time of his arrest 
brought him into daily contact with the 
German Mercedes car. The chassis of 
every car of the 1912, 1913 or 1914 



models was perforated at the sides with 
two sets of four holes each, at equal dis- 
tances from the front and rear, for the 
purpose of riveting over the chassis 
frame a plate heavy enough to bear a 
weight of 1000 kg. 

In May and June, 1914, the cars were 
called in for inspection and returned 
with the plates mentioned duly affixed 
without the owners' knowledge of what 
had been done. When the cars were 
requisitioned for war only the tops had 
to be ripped off and guns and search- 
lights mounted in their places. 

Oldfield Gets Delage Racer 

Chicago, III., July 20 — Special Tele- 
gram — One of three Delage cars built 
for the 1914 French Grand Prix arrived 
in Chicago to-day and was turned over 
by its purchaser, David G. Joyce, chair- 
man of the A. A. A. Touring Bureau, to 
Barney Oldfield, who will enter at Elgin 
and fall speedway meets. 

Oldfield this afternoon challenged 
Resta to a 100-mile match race to be 
run on Chicago Speedway Aug. 7, and 
posted a $2,500 side bet. 

Three Duesenbergs at Des Moines 

Des Moines, Iowa, July 17 — Fred 
Duesenberg, builder of the Duesenberg 
racing cars, announces that O'Donnell, 
driving a Duesenberg with 360 cu. in. of 
cylinder displacement, will go out after 
a new 100-mile record on a mile track 
at the formal opening of the new Des 
Moines Speedway on July 25 when Bar- 
ney Oldfield, driving a Christy front 
drive car, will go after records for the 
1, 5 and 10 mile distances. Earl Cooper 
will come to Des Moines with O'Donnell 
for the July 25 event. 

Three Duesenberg cars are entered for 
the 300-mile event on the new speedway 
on July 31. Two of the drivers for 
Duesenberg will be O'Donnell and Alley. 
Oldfield also is entered in the 300-mile 
event as well as De Palma. Ricken- 
bacher, may be in the race at the wheel 
of a Duesenberg since the two Max- 
well entries for the event have been 
withdrawn. 

Tent for Indianapolis Show 
Indianapolis, Ind., July 15 — The In- 
dianapolis Automobile Trade Assn. will 
use a tent, 150 by 330 ft. in size, for the 
automobile show at the State fair, 
Sept. 6. 



Stutz Not to Quit 
Racing 



Assets of Briggs-Detroiter Co. 

Book 
inventory 

Real estate $89,111.36 

Materials, supplies, autos, finished 

and In process •. 265.S25.44 

Maohlnery, tools, equipment 10,623.41 

Patterns, dies, special tools, service 

rights 184,741.52 

Office furniture 2,667.97 

Accts. and notes receivable 89,977.57 

Auto Board of Trade rights 183.34 

Capital Body Co. note prepayments 14,000.00 

1657.021.61 



From Receiver's Report 



Co. to Enter Three Cars 
Elgin — Disapproves of 
DePalma's Plan 



I nventory 

J89.lll.36 

121.135.74 
12,980.33 

34.741.52 
2,557.97 
89,977.57 



Appraisal, Going 
Concern 

$63,600.00 

75,000.00 
8,179.40 

25,000.00 
1,760.00 
7,500.00 



Appraisal, 

Liquidation 

$68,500.00 

53,024.65 
6,333.85 

10,000.00 
1,417.80 
4.448.61 



14,000.00 
$364,687.83 



Not appr'd 
$181,112.74 



Not appr'd 
$137,724.91 



at 



Chicago, III., July 17 — E. C. Patter- 
son of Chicago, backer of Ralp DePalma 
in his racing campaign, to-day purchased 
one of the 300-in. cars made by Harry 
Stutz for this year's contests and driven 
by Howard Wilcox at Indianapolis and 
Chicago. Before to-day's deal was con- 
summated, the car was entered in the El- 
gin road races by DePalma, who has se- 
cured Caleb Bragg to pilot it. 

The outright purchase of the car by 
Patterson is the result of a deal in which 
Stutz offered DePalma the management 
of the Stutz team. The Italian con- 
sented to take over the cars provided he 
could campaign them with his Mercedes 
but the Indianapolis maker refused to 
agree to any such arrangement. The 
sale of the Stutz to Patterson does not 
mark the retirement of the Stutz com- 
pany from racing. It has two cars on 
hand, one at the factory and the other 
on the Pacific coast, and is building a 
third at the present time. All three 
cars will be entered at Elgin, according 
to Stutz, and in the fall speedway meets. 

1916 Tacoma 1-Day Event with 
300 or 350-Mile Race 

Tacoma, Wash., July 15 — It was de- 
cided by the directors of the Tacoma 
Speedway Assn. at a meeting held July 
12 that Tacoma's automobile races for 
1916 will consist of one big race of 300 
or 350 miles, and the Inter City race, 
both to be run on one day and with the 
big sum of $10,500 in prizes for the one 
main event alone. 

After going over the financial results 
of the recent races the officials expressed 
themselves as well pleased with the re- 
ceipts of the races this year. 

In addition to deciding upon the one 
day of racing with the two events, the 
directors decided to offer an additional 
cash prize at the end of each 100 miles 
of the main event to the driver who is 
leading the race at that time. This is to 
be done in order to insure a faster race 
and prevent any possible lagging of the 
drivers. 

The chief reason for deciding upon the 
one day of racing is that to make speed 
in the main race many cars are so badly 
damaged that they cannot compete in 
the second day's events. The directors 
wish the Montamarathon to be a race of 
speed in which the best drivers of the 
country will put their cars and individ- 
ual cunning, prowess and endurance. 

For the Inter City race the prizes 
awarded will be separate from those of 
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brakes. Gasoline can be secured at reg- 
ular stations in the park. 

In case of accidents to the car on the 
park roads the cars must be taken off 
the road, or if this is impossible they 
must be placed at the outer edge of the 
road. Cars will not be permitted for 
use on local trips around Hot Springs 
formation or other points off the main 
roads. Horns must be sounded on ap- 
proaching curves. Automobiles may 
leave the park by any one of the author- 
ized routes. 

Beardsley Travels 1500 Miles in 14 Days 
on 14 Charges 

Los Angeles, Cal., July 13 — Travel- 
ing more than 1500 miles in 14 consecu- 
tive days on fourteen charges, a stock 
model Los Angeles-built Beardsley elec- 
tric has completed one of the most re- 
markable electric runs ever held in the 
West. On the entire run, the average 
was 107% miles to the charge. 

The announcement was recently made 
by the Beardsley Electric Co., of this 
city that a stock model brougham would 
attempt to run 1000 miles in 10 days on 
ten charges. To show the ease of oper- 
ation, Mrs. V. S. Beardsley was ap- 
pointed pilot for the test and the press 
appointed ten observers, all women, to 
accompany the car on each day of the 
run. 

In 10 days Mrs. Beardsley had run up 
a total of 1066.3 miles, every day's run 
exceeding the 100-mile mark. 

Racing for South America 

New York City, July 21— Automobile 
racing is to be introduced in several 
South American cities within a year. A 
2%-mile track, it is said, will be built. 
Plans for a purse of $100,000 for its 
first race, which is to be over a distance 
of 500 miles, have been offered. Speed- 
ways will be constructed in a number of 
cities of South America. 

300-Mile Track Race for Juarez 
El Paso, Tex., July 20— The El Paso 
Auto Club has applied to the A. A. A. 
for a sanction for a 300-mile automobile 
race to be run over the track of the 
Jockey Club Juarez, in Juarez, Mex., the 
last week of September. 

It is the intention of the promoters of 
the race to bank the turns heavily so as 
to make them safe. 

Purses aggregating $5,000 will be 
hung up to be competed for in the sev- 
eral races which, in addition to the pro- 
posed 300-mile race, will make up the 
three-day program now in mind. 

Forty Inter-States a Day 

Muncie, Ind., July 16 — The Inter- 
State Motor Co. to-day manufactured 
forty cars which is double the capacity of 
two weeks ago. 
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"Get Cash, Pay 
Cash"--Ford 

Answers Bankers' Questions 
on Country Bank Problem 
as to Automobile Loans 

Milwaukee, Wis., July 19 — Henry 
Ford told the Wisconsin Bankers' Assn. 
at its annual convention in Milwaukee, 
July 13-17, what he thinks of the re- 
sponsibility of motor car builders to the 
bankers of the country. In reply to the 
question, "The Country Bank's Problem 
As to Automobile Loans," Mr. Ford 
promulgated a "Get Cash, Pay Cash" 
slogan and struck straight from the 
shoulder on a topic which has apparently 
been of deep concern to bankers of the 
country since the motor car was first 
built in quantities. 

Does Not Believe in Credits 

"You say that you feel automobile 
manufacturers will soon find it necessary 
to assist in financing the sale of their 
product in some such way as the manu- 
facturers of farm machinery are obliged 
to do," says Mr. Ford's letter. "So far 
as I am concerned, I have never been 
able to determine just what is the dif- 
ference between paying your debts now 
or putting them all off to some future 
time. Why should time be extended on 
farm machinery or motor cars until they 
are practically worn out, any more than 
time should be extended on the pur- 
chase of horses or cattle? I know that 
time is extended on cattle where they 
grow in value themselves, but I do not 
know of any system whereby horses are 
purchased on credit and paid for after 
they are dead or the best part of their 
usefulness worked out. 

"It has always seemed that this put- 
ting off the day of payment for any- 
thing but permanent improvements was 
a fundamental mistake. 

"The Ford Motor Co. is not interested 
in promulgating any plan which extends 
credits for motor cars or for anything 
else," continues Mr. Ford. "The farmer 
gets cash for everything he sells, and yet 
expects to buy everything on credit. The 
country banks complain about our tak- 
ing the money out of their districts. The 
farmers have the habit in many sections 
of the country of holding their crops for 
better prices and then they want the 
farm implement manufacturer and the 
banks to carry the load while they are 
waiting for better prices. 

"This trouble you speak of seems to 
be largely due to the farmers themselves, 
and I can see no reason why they should 
be encouraged in this. The country 
bankers should not expect to make more 
than a reasonable return on their cap- 
ital and therefore should not expect to 



carry more loans, whether on farm im- 
plements or on motor cars, than their 
capital and deposits permit. If the 
country banks want to carry these loans 
themselves, why not increase their cap- 
ital stock to enable them to do so? It is 
my opinion that many of the country 
banks could sell a good deal of their 
paper to Milwaukee banks. 

"The manufacturer should have cash 
as well as the farmer. The manufac- 
turer pays out enormous sums in cash 
for wages and he gets no extended cred- 
its on any of his material. The manu- 
facturer cannot pay cash to labor; can- 
not pay for merchandise in thirty days 
and extend credits to purchasers of 
motor cars for months and sometimes 
years." 

The discussion on motor car loans 
during which the Ford communication 
was read was one of the most important 
before the convention. It was brought 
out that to-day in Wisconsin there is 
an investment of 170,000,000 in automo- 
biles, 90 per cent of which has been 
withdrawn from banks, either by with- 
drawal of deposits, money borrowed or 
notes purchased. This condition has 
caused a shortage of capital. 

Semaphore Traffic Plan Tried in New 
York 

New York City, July 20 — A system 
of regulating traffic by semaphores was 
tried yesterday in Fifth Avenue between 
Thirty-third and Thirty-seventh Streets 
and was pronounced successful. 

A semaphore at Thirty-fourth Street 
regulated similar semaphores on the 
four other crossings and traffic was per- 
mitted to travel first north and south, 
then east and west for a period esti- 
mated as that required for an automobile 
to travel the five blocks at 12 m.p.h. 

A change was made also in the turns 
and automobiles traveling north and 
wishing to turn west passed south of the 
semaphore instead of north after reach- 
ing the middle of the street. 

S. A. E. Could Aid on War Board 
New York City, July 21 — Auto- 
mobile engineering circles are widely 
aroused over the fact that the Society 
of Automobile Engineers has not been 
invited to select two members to serve 
on the proposed naval advisory board 
which Secretary Daniels is forming, and 
to which eight engineering societies have 
been invited to select two delegates each. 
There is no question but that the S. A. E. 
could lend valuable aid, particularly in 
the motor transport work, which is prov- 
ing to be such a potent factor in the 
present war. In England the Institute 
of Automobile Engineers has been a 
great assistant to the navy and war de- 
partments and in America the S. A. E. 
can lend similar aid. Standardization is 
a work that is needed and the S. A. E. 



has demonstrated its leadership in the 
matter. 

Unquestionably the war department 
will follow the steps of the navy in or- 
ganizing a war department advisory 
board and on such a board the automo- 
bile engineer would be of peculiar value 
because of the importance of motor 
transport not only for troops and com- 
missary, but also heavy artillery, etc 

Lux Wins Chalmers Sales Contest 

New York City, July 19— At the con- 
clusion of the Chalmers Spring Sales 
Contest yesterday, the most successful 
sales contest ever conducted by this com- 
pany, Leo Lux, Chalmers dealer at 
Wadsworth, 111., was awarded a five-pas- 
senger Light Six touring car, the grand 
sweepstakes prize. Mr. Lux made the 
remarkable record of selling 697 per 
cent of his quota between April 19 and 
June 30. 

Rajah Plugs on 1916 Cadillac 
Detroit, Mich., July 19 — The Cadil- 
lac Motor Car Co. has contracted with 
the Rajah Auto Supply Co., Bloomfield, 
N. J., for its spark plug equipment for 
1916. This means that some 130,000 to 
160,000 Rajah plugs will be supplied. 

Garlent King Factory Manager 

Detroit, Mich., July 19 — J. E. Gar- 
lent has been appointed factory manager 
of the King Motor Car Co. and will co- 
operate with assistant general manager 
J. F. Siegfried. Mr. Garlent was until 
recently general superintendent of the 
Hupp Motor Car Co. 

Stevens-Duryea Parts Business Intact 
Chicopee Falls, Mass., July 19— The 
parts business of the Stevens-Duryea 
Co. is still intact and the manufacture 
and sale of parte continue under the 
management of Wm. M. Remington, 
Chicopee Falls. 

Rouze Knox Motors Sales Manager 

Springfield, Mass., July 15 — C. F. 
Rouze has been appointed sales manager 
of the Knox Motors Associates, the sole 
distributors of the products of the Knox 
Motors Co. Mr. Rouze succeeds H. F. 
Blanchard. 

Drumpelmann with Chalmers 

Detroit, Mich., July 20 — The Chal- 
mers Motor Co. has appointed W. J. 
Drumpelmann as its Eastern district 
manager. Until quite recently Mr. 
Drumpelmann was with the Olds Motor 
Works, Lansing. 

Wilcox with Republic Truck 
Detroit, Mich., July 19— G. D. Wil- 
cox, for 4 years advertising manager of 
the Regal Motor Car Co., has become 
advertising manager of the Republic 
Motor Truck Co., Alma, Mich. 
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To Manufacture Accessories. — The 
Ftagerald Noble Co., Richmond, Cal., is 
to taild a factory to manufacture auto- 



MeCurdy to Make Tractors— W. H. 

McCardy, president of the Hercules 
Bsfsy Co., Evansville, Ind., will organ- 
si i oew concern for manufacturing 
toi tractors. 

Tt Make Tops — The National Limou- 
m Top Corp., Buffalo, has leased fac- 
premises at 41 Letchworth Street, 

nd is equipping it for the manufacture 

4 isiomobile tops, etc. 

Bard Increases Factory — The Burd 
Lri Compression Ring Co. is begin- 
the installation of machinery in an 
I new factory building, contain- 
I sq. ft of floor space. 

Tire Begins Plant— The 
Four Tire Co., Keokuk, Iowa, 
d stock W. J. Richards is general man- 
is about to begin construction of 
i for the manufacture of tires. 
$20,000 Addition— The Rands 
( Co, Holden Avenue, Detroit, Mich., 
■ of windshields, has award- 
i contract for the construction of 
I irs-=tory concrete addition to its 
. to cost |20,000. 

Band Goes to the Coast— The 
I motor band, consisting of fifty-five 
musicians, left for an extended 
to the Pacific Coast on July 20. 
member of this band is on the 
payroll of the Ford Motor Co., 
I transcontinental tour to the San 
fasaro and San Diego expositions is 
ppfeentary. 
*nee Gear & Machine Co. Incorpo- 
*d-Ihe Service Gear & Machine Co., 
«*fer, Pa., was recently incorporated 
l* State of Pennsylvania for $20,000. 
■ smpany is manufacturing parts for 



service stations and parts jobbers, and 
makes a specialty of manufacturing 
transmission gears, bevel gears, axle 
shafts, piston pins, etc. 

Wadsworth Buys Land — The Wads- 
worth Mfg. Co., Detroit, Mich., recently 
organized with a capital stock of $250,- 
000, has purchased a large tract of land 
on Jefferson Avenue, on which the com- 
pany will erect a modern four-story fac- 
tory, 240 by 260 ft The firm manufac- 
tures and sells automobile tops, bodies 
and accessories. 

Herbrand to Add — The Herbrand Co., 
Fremont, Ohio, will build a $20,000 addi- 
tion to its plant. An enlargement of the 
factory has been made necessary by large 
orders for automobile parts from the 
Ford Company of Detroit and other con- 
cerns. The company is so rushed with 
orders that a three-shift working" 
schedule has been adopted. 

To Make Gasoline Device — The Ste- 
phan Mfg. Co., Freeport, 111., has been 
incorporated and will sell automobiles 
and accessories. Fred Rice is president; 
Howard Rice, vice-president; A. M. Ste- 
phan is secretary, and Mrs. B. B. Ste- 
phan, treasurer. A gasoline saving de- 
vice, invented by Secretary Stephan will 
be manufactured and distributed. 

Atlas Foundry to Build— The Atlas 
Foundry Co., Detroit, Mich., manufac- 
turer of castings for automobile parts, 
will erect a large factory on Artillery 
Avenue, to be 270 by 85 ft., and of steel 
frame construction, at an estimated cost 
of $25,000. The foundry will be equipped 
with a traveling crane of five tons ca- 
pacity, and other modern improvements. 

McGraw Tire Adds— Expansion of the 
business of the McGraw Tire & Rubber 
Co., East Palestine, Ohio, will mean the 
employment of probably 1000 more peo- 
ple. The company has asked the Munici- 



pal Council to vacate several streets In 
the vicinity of the plant, so that large 
additional buildings may be erected. The 
company is composed of local and Pitts- 
burgh men. 

Hartford Machine Leases Plant — The 
Hartford Machine Screw Co., Hartford, 
Conn., has leased the brick plant for- 
merly occupied by the Hartford Dairy 
Co. and more recently by the Pratt & 
Cady Co. Alterations are now being 
made and will be completed about the 
middle of August, at which tame the 
company will move in new machinery 
for light manufacturing. The building 
is of brick, two stories and basement, 
and comprises 48,000 sq. ft of floor 
space. 

To Make Steel Specialties — Howard 
Mann, who recently purchased the aban- 
doned Burrell factory in Bradley, 111., 
has commenced the manufacture of steel 
specialties for automobiles. The old 
plant has been improved and altered, 
10,000 sq. ft of concrete flooring being 
laid. Mann has contracts amounting to 
$50,000, which will take the output of 
the first year. New machinery has been 
installed at an expense of $3,000. A new 
line which may be added later will give 
employment to 150 additional men. 

Pittsfield Coil in New Plant— The 
Pittsfield Spark Coil Co., Dalton, Mass., 
has secured a brick factory, three stories 
and basement, in Pittsfield, Mass., the 
city where the company originated 
twelve years ago, and will move the 
plant to the new quarters immediately. 
All correspondence, inquiries and orders 
hereafter should be sent direct to the 
Pittsfield Spark Coil Co., Pittsfield, 
Mass., to avoid delay, or ordered from 
any of the branches of the Western Elec- 
tric Co., who are the distributing agents 
of the Pittsfield Spark Coil Co. 




The Automobile Calendar 



Moines, la.. Speedway 
300-Mile Race. 
Milwaukee, Wia.. Indepen- 
dent Petroleum Market- 
era' Assn. of the U. 8. ; 
1915 Convention In Mil- 
waukee. 
. San Francisco, Cat, Trl- 
State Good Roads Assn.. 
Third Annual Convention. 
.Elgin, 111., Road Races. 
.Columbus, O., Show, Ohio 
State Fair Columbus 
Auto. Show Co 
.Peoria, 111. Second North- 

aaSSSSdi? 0 ^ Con P-ess. 
■ " M n n ~^lr- S ' , Mlnn - Tr <K= k 
I^wa^o™ 7 MotOF 



- Providence, R j., Speedwar 
Race: F. E PerSiiV 7 
Indianapolis, ff 1 "^. 
Indiana State Fair. ° W> 



Sept 8-11 Hamllne, Minn., 2-Day 

Meet at State Fair 
Grounds between Minne- 
apolis and St. Paul, State 

Fair. 

Sept IS Oakland, CaL. Pan-Ameri- 
can Road Congress. 

Sept. 17-18 Peoria, 111.. Illinois Q trass 

Owners' Assn. Conven- 
tion. 

Sept. 18-25 Los Angeles, CaL, Show. 

Shrine Auditorium. 

Sept. 20-25 San Francisco. Cal, In- 
ternational Engineering 
Congress. 

Sept 24 Indianapolis, Ind., S. A. E. 

First Section Meeting. 
Oct 1-2 Trenton, N. X, Track 

Races; Inter-State Fair. 
Oct t New York City. Sheepshead 

Bay Motor Speedway 

Track Meet 



Oct. 3-10. 



Oct 6-16 



Oct 11-12. 



Oct 16. 
Nov. 18. 



.St. Louis, Mo., Show, For- 
est Park Highlands, St 
Louis Automobile Manu- 
facturers and Dealers* 
Assn. 

.New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tral Palace. 

.Dayton. O., National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 

.Chicago, 111., 300-Mile Race. 

. Arizona 150-mile Grand 
Prix. 



Dec. II 

Jan. 22, 1916. 
March 4-11... 



New York City, 
J Pi 



.„. Show; 
Grand Central . 
Chicago, BL, Show; Ooll- 



. Boston, Mass., Truck Show, 
Mechanics Bldg. 
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White in Vulcanizing Business — C. E. 

White, owner of the Model Vulcanizing 
Works at Flower and Twelfth Streets, 
Los Angeles, Cal., has formed a part- 
nership with H. H. Holmes and opened a 
tire house and vulcanizing plant at 912 
South Olive Street, doing business under 
the name of the Olive Vulcanizing Works. 

Fishleigh Joins Los Angeles Apperson 
— W. T. Fishleigh, until recently at the 
head of the automobile department of the 
college of engineering at the University 
of Michigan, has been appointed head of 
the technical department of the Los An- 
geles Apperson branch, which controls 
the entire California, Arizona and Ne- 
vada territory. 

Take on Grant Six — Ralph Jernberg 
and F. E. Wheeler have formed a com- 
pany to handle the Grant six at Worces- 
ter, Mass., with salesrooms at 18 Wel- 
lington Street. Mr. Jernberg was for- 
merly with J. C. Harvey, Worcester 
agent for the Haynes, and Mr. Wheeler 
was a member of the sales force of the 
Grant company of Boston, Mass. 

MacDonald Gets the Jackson — J. A. 
MacDonald, who resigned as president 
of the Providence Motor Car Co., Provi- 
dence, R. I., the company having tempo- 
rarily left the automobile business, has 
taken on the agency for Jackson cars in 
Rhode Island. He is making his head- 
quarters at the Broadway Garage on 
Dean Street. The Providence Motor Car 
Co. will continue its tire business at a 
new stand on Empire Street. 

Garage 

Grand Rapids Station Opens — The 
Peck Auto Sales Co., Studebaker agent, 
Grand Rapids, Mich., has opened its 
new service station and repair shop, 
Island and Ionia Avenues. 

Des Moines Co. Moves — The Leach- 
man-Claiberne Co., Des Moines, Iowa, will 
move this fall from its present location 
at Eighth and Mulberry Streets to new 
quarters at Eleventh and Locust Streets. 

Decatur Garage Opens. — B. H. Asher 
and A. L. Arnold have opened a new 
garage and repair shop in Decatur, 111., 
specializing on the Ford. The firm has 
leased the building at 712 North Broad- 
way. 

Cal. Chalmers' Territory Expands — 
The L. H. Rose-Chalmers Co., recently 
established in San Francisco, Cal., to 
distribute the Chalmers, has opened on 
automobile row. The company has es- 
tablished sales and service branches in 
San Francisco, Oakland and Sacramento. 



Motor Men in New Roles 

Kelly Fisk Mgr.— D. B. Kelly has been 
appointed manager of the Louisville 
service station and repair shop of the 
Fisk Rubber Co., 941 Third Street. 

Bragg Makes Change — F. L. Bragg, 
formerly retail sales manager of the 
Overland-Connecticut Co., has accepted 
a similar position with the J. H. Stuart 
Co., Burlington, Vt., Overland distrib- 
utor. 

Formigle Resigns — O. L. Formigle has 
severed his connections as assistant en- 
gineer of the Sheldon Axle & Spring 
Co., Wilkes-Barre, Pa., and will spend 
the summer at his home in Haddon 
Heights, N. J. 

Rock Starter Inventor. — G. L. Rock, 
owner of the Jonesville Garage, Jones- 
ville, Mich., has invented an automobile 
self starter and may interest local and 
Detroit people in promoting a company 
to manufacture the starter there or in 
Detroit. 

Cadwell Sells Master Carbureter Inter- 
ests — C. J. Cadwell has sold out his in- 
terests in the Master Carbureter Co. and 
is now connected with H. A. Miller of 
the Harry A. Miller Mfg. Co., Los An- 
geles, Cal., which will shortly bring out a 
new carbureter. 

Canavan Sales Mgr. — J. J. Canavan, 
former member of the firm of Vance & 
Canavan, and controlling the agency for 
the Cartercar and Case lines in southern 
California and Arizona, has been ap- 
pointed sales manager of the Pioneer 
Commercial Auto Co., Los Angeles, 
which has the southern California terri- 
tory for the White. 

Wiese Returns to Tire Business— J. F. 
Wiese of Los Angeles, Cal., has returned 
to the tire business. He has retired 
from the Winton branch and has formed 
a partnership with J. G. Boss, formerly 
in the tire business in Denver. Operat- 
ing under the name of Boss & Wiese, a 
tire and repair business has been opened 
at 723 South Olive Street. 

Donovan Baltimore Studebaker Mgr. 
— F. B. Donovan, Inc., has taken over 
the agency of the Studebaker in Balti- 
more. Mr. Donovan comes from Boston 
and is treasurer and general manager of 
the new company. A model service gar- 
age will be established with E. R. 
Maurer, formerly of the New York 
branch of the Studebaker agency, in 
charge. 

Kalman Heads St. Paul Co.— The Twin 
City Motor Car Co., with quarters in 



St. Paul and temporarily at 719 Henne- 
pin Avenue, Minneapolis, has elected the 
following officers: President, P. J. Kal- 
man; vice-president and treasurer, J. P. 
Upham; secretary, W. G. Graves; sales 
manager, J. R. Histed; manager whole- 
sale department, W. P. Abbey. A new 
building is being erected at Harmon 
Place and Willow Street. 

Corson Back in Business — H. E. Cor- 
son, who retired from the automobile 
business last October after fourteen 
years of it in Springfield, Mass., where 
he had organized an agency and handled 
Ford cars, has gone back into the field 
again. He has formed the Corson-Berry 
Co. to handle the Studebaker line there, 
with headquarters at Winchester Square, 
State and Sherman Streets. John Mul- 
larky, Jr., for ten years with Mr. Cor- 
son, has charge of the service depart- 
ment, and W. I. Stearns, Jr., until re- 
cently manager of the Blue Ribbon Gar- 
age, is outside salesman. 

Cowan Sales Mgr. — W. K. Cowan, pio- 
neer automobile dealer of Los Angeles, 
has been appointed sales manager of the 
William R. Ruess Co., distributor for 
the Mitchell and Stearns-Knight lines 
throughout southern California, Arizona 
and Nevada. Cowan took up the Waver- 
ley Electric in this territory in 1899. In 
1902, when the first single cylinder 
Rambler car came out to the Pacific 
Coast, Cowan took on the agency and 
pioneered the automobile row there. 
Cowan continued to handle the Jeffery 
products until last fall, when he sold 
his interests and retired on account of 
ill health; but after a vacation he could 
not remain out of the industry and ac- 
cepted the appointment at the head of 
the Ruess organization, succeeding J. H. 
McDuffie, who is now sales manager for 
the new Willys-Knight. 

Dealer 

Auto Parts to Enlarge — The Auto 
Parts Co. of Chicago, 111., will enlarge 
both its radiator and top departments. 

To Mfr. Pistons— E. W. Wridgway will 
manufacture the Zephyr pistons for auto- 
mobiles under the name of the Wridgway 
Co., Wilkes-Barre, Pa. 

Chicago Cole to Build— The Cole Motor 
Car Co., 2326 Indiana Avenue, Chicago, 
will erect a three-story service building, 
50 by 161 ft., to cost $40,000. 

Iowa Supply Co. Adds — The Iowa Auto 
& Supply Co., Des Moines, Iowa, will 
build a $10,000 addition to its plant. One 
floor of space of 9000 sq. ft. will be pro- 
vided. 
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$1,058,000,000 from Crops in 
Valley West of Mississippi 



KA.NSAS CITY, MO., July 21— Corn, spring wheat, and 
winter wheat, are the big three factors in determin- 
ing the automobile buying possibility of the great 
agricultural plains west of the Mississippi, from Texas to the 
Northern boundary, and embracing Missouri, Kansas, Okla- 
homa, Nebraska, Minnesota and North and South Dakota. 

From these States alone conservative estimates place the 
crop value for this year at $1,058,000,000, this total embracing 
only, at a sane market value, corn, spring wheat, and winter 
wheat. 

As the automobile buying possibilities of these States are 
so largely dominated by the farmer, the crop value can be 
taken as a fair criterion of what automobile sales will be 
during 1916, and in spite of the almost daily reports of rain 
in these States, attended with stories of 
flooded farm land and washouts, it can be 
emphatically stated at this time 
that there is no danger to the 
great ready-money wheat crop 
which the Central West is now 
harvesting. 

For days the market reports 
have contained reports of rain 
and flood, and men familiar with 
market conditions have feared 
the farmers would be unable to 
get into the fields for their 
harvesting. But Kansas, the 
biggest of all the winter 
wheat States, is three- 
fourths through; Okla- 
homa has practically fin- 
ished and harvesting is 
proceeding in Nebraska ; 
Missouri has fared about 
the same as Kansas. Grain 
men on the Kansas City 
Board of Trade who study 
crop conditions as closely 
as the market quotations 

themselves, are satisfied 

that the big four winter 

States will have another 




crop, while the reports from the spring wheat States of the 
Northwest are equally encouraging. The rains in the South- 
west will have some effect in shortening the crop, but nothing 
like what was feared if the rains kept up. 

Good Wheat Prices 

The Turkish forts still hold at this writing and if they 
should fall, it is believed by the grain men generally, that the 
price of wheat would be very little affected by the opening 
of the Dardanelles to Russian grain. There might come a 
quick drop, as was the case at the beginning of the attack, 
but they believe the market will go up again. 

Cash wheat, of which there is very little now, is worth on 
the farm $1.10 to $1.40, depending on the distance from the 
primary market. For future delivery 
wheat is selling at $1.10, which gives a fair 
idea of what the wheat buyers 
think of the size of the crop 
and the war conditions. How- 
ever, it is probable that if the 
war keeps going the farmers 
will get as good prices for their 
wheat this year as they got last 
year. 

Money for Automobiles 

With three-fourths of its 
wheat harvested, it is now esti- 
mated that Kansas will 
produce close to 135,000,- 
000 bushels of wheat This 
is 40 per cent larger than 
any previous crop except 
the one of last year when 
the State produced 180,- 
000,000 bushels and sold it 
at its greatest price, from 
90 cents to $1.40, depend- 
ing on the time of sale. 
The average wheat crop in 
Kansas is 70,000,000 bush- 
With the wheat at the war 
prices of last year, Kansas would 



Digitized by 



182 



THE AUTOMOBILE 



July 29, 1915 



get from $130,000,000 to $190,000,000 for its wheat crop. 

Imagine between $130,000,000 and $190,000,000 brought 
into a State largely from Europe, to pay the farmer for 
something that he has created. A ready-money crop with 
which the farmer may buy what he chooses! 

70,000,000 Bushels in Nebraska 

While Kansas is the greatest of the winter wheat States, 
Nebraska this year will produce 70,000,000 bushels on the 
July estimates. Missouri will have 37,000,000 bushels, a 
slight decrease over May estimates and Oklahoma will have 
44,000,000 bushels. While Oklahoma will fall about 6,000,- 
000 bushels below a normal wheat crop, Missouri will go as 
much over its normal crop. This means from the big four 
wheat States, 286,000,000 bushels of wheat this year. At 
the present quotation for September delivery this 'means 
$314,000,000 cash for this crop. If the war is on when the 
delivery of wheat begins in September, prices equal to last 
year's will be no surprise and they may go higher. At last 
year's war prices the crop of these four States will bring 
$400,000,000, all cash, which ought to be good news for the 
motor manufacturers with their increased output this year. 
While the rains have been heavy in the grain States in a 
season when the farmers needed dry periods for their work 
in the fields, the downpours offset the loss from the chinch 
bug which were doing great havoc. 

Spring Wheat Reports 

Reports from the spring wheat States of the Northwest 
are equally encouraging. The big three, North Dakota, 
Minnesota, and South Dakota, report good growth, and while 
the crop, of course, will not be harvested until some time 
after the winter wheat crop, there is every reason to look 
for a big crop, both on account of acreage, and the spring 
rains. The rains have not been so frequent in the western 
part of South and North Dakota. Nebraska has of late 
years become almost entirely a winter wheat State, but this 
year it will have the usual amount of spring wheat. The out- 
look in the spring wheat States based on the acreage is: 

ESTIMATED ESTIMATED 



STATE ACREAGE BUSHELS 

North Dakota 8,000,000 106.000.000 

Minnesota 4,500.000 65,000,000 

South Dakota 3,750,000 53,000,000 

Nebraska 300,000 4,000,000 



This makes a total of 228,000,000 bushels of spring wheat, 
worth at war prices $319,000,000. That gives in the spring 
and winter wheat States this year and fall $719,000,000 in 
cash from outside sources. 

Corn Is Backward 

The July indication for corn in the corn belt of the grain 
States indicate a good corn crop this year. The rains, while 
so frequent in many sections that they have prevented culti- 
vation, have given the corn a fine growth and the weeds can 
be pretty well taken care of in the next two weeks. From 
the July reports of corn conditions these estimates can be 
made of the crop outlook for these States, the principal corn 
States : 

1914 CRO!\ NORMAL CROP, ESTIMATE FOR 



STATE BUSHELS BUSHELS 1915, BUSHELS 

Iowa 389,000.000 400,000,000 306,000,000 

Kansas 108.000,000 175,000,000 96,000.000 

Missouri 158,000,000 200,000.000 183.000,000 

Nebraska 175,000,000 200,000,000 156,000,000 

Oklahoma ... 50.000,000 100,000,000 80,000,000 



This is a total of 821,000,000 bushels of corn in the five 
big corn States west of the Mississippi River, a crop that 
will sell from 50 to 75 cents a bushel, bringing from $410,- 
000,000 to $615,000,000 if sold for shipment. However, these 
States feed their corn and sell their livestock so that the re- 



turn is much greater. Wars do not generally affect the price 
of corn except in that it affects the price of meat. 

The other field crops of the West are doing well. The 
alfalfa of Kansas alone this year will make a $15,000,000 
crop. The value of these crops will mean that the farmer 
will have less need of his wheat money in taking care of 
actual living expenses. The grain States of the Mississippi 
Valley may all be judged from the condition of Kansas, 
which raised nearly half of the winter wheat in the western 
States. 

Automobile Increase 442 Per Cent 

It is of unusual interest to note the way in which motor 
car sales have increased in Kansas, which represents prob- 
ably more than any other State the farmer himself. Since 
1910 the increase of automobiles in the State has been 442 
per cent. The increase for the whole United States has been 
in the same period 240 per cent. Of the States that have 
20,000 motor cars in use, Kansas's percentage of increase has 
been exceeded by only one State, Minnesota, great in spring 
wheat and dairy products. 

This increase by years from 1910 shows: 



March, 1910 9,301 Gain 

March. 1911 14,456 5,115 

March, 1912 18,625 4.139 

March, 1913 24,794 6,169 

Jan. 1, 1914 34,945 10,151 

Jan. 1, 1915 50,454 15,509 



Cars in Kansas 

The survey of the automobile users in Kansas serves as a 
lesson in what the farmer means to the automobile industry. 
Kansas has only one large city, Kansas City, Kan., and that 
city has less than 100,000 population. The other cities of the 
States are county seat towns, mostly running from 1000 to 
5000 population. There are two or three exceptions, Topeka, 
Leavenworth, Wichita, Atchison and Hutchinson, but with 
the exception of Topeka all represent the farmer and all 
live from the farmer's products. A survey of the industry 
in the State shows that where the towns are smallest the 
number of persons per car is likewise smallest. 

Twenty-two Persons per Car 

Pawnee county in the central part of the State, where 
wheat rules, has 547 cars with an average of only fourteen 
persons to the car. Almost as good a showing is made in 
Edwards and Lincoln counties with an average of fifteen 
persons per car each. Such thickly settled counties as Bar- 
ton and Reno show averages of twenty-two persons per car 
each. And in Barton county are several small towns and in 
Reno the town of Hutchinson with a population of 16,000. 

75,000 Cars Possible 

It is impossible to give the figures of every county in the 
State with the number of cars and the number of persons 
per car, also showing the remarkable way in which the 
average of persons per car is going down. The moral, of 
course, is that where there are twenty-two persons per car 
in a county filled up with average sized farms, some small 
towns and a city the size of Hutchinson, every other county 
in the State, barring possibly the counties with towns of 
more than 50,000, can be made to have as low a percentage. 
This means that Kansas with a population in 1914 of 1,672,- 
106 could be showing the use of 75,000 automobiles without 
difficulty and if the lowest present percentage of any county 
in Kansas were reached over the entire State, the number of 
cars in use would be 111,474, more than twice as many as 
are in use at present. And is there any reason why a rich 
Kansas county should not have as few persons per car as a 
county that is poorer in wealth which is the case in a third 
of the 105 counties of the State? 
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New Four Heads Jeffery Production List 



Is Larger, More Powerful and Better Engineering Than 
Previous Model and Sells at Far Lower Price — Two 
Sixes Practically Unchanged Though Prices Are Lower 



INCREASED production and clever engineering are fac- 
tors in the success of the Thomas B. Jeffery Co., 
Kenosha, Wis., in bringing a car listing at $1,550 in 

1914 down to the $1,000 class in price while at the same 
time making its details of construction and general appear- 
ance far in advance of the earlier, more expensive car. 

The answer of the Jeffery company, Kenosha, Wis. to the 
appeal of the buyers, is a standard four-cylinder, seven- 
passenger car at $1,035 or the same car without extra ton- 
neau seats at $1,000. This car uses the same motor as the 
$1,275 four of 1915, but the refinements and changes made 
in the chassis and the substitution of an entirely new body 
make it stand out as a new vehicle built to the demands of 
the American purchaser and sold at a price within his means. 

Jeffery's new four will head the factory production list but 
as trailer there is the Jeffery six at $1,350, which in the 

1915 season was called the Chesterfield and listed at $1,650. 
The six has been changed little, so little in fact that the 
maker has laid no stress on the refinements, making more 
striking the. importance of the four. 

Larger Than Previous Four 

While the car has been reduced $275, it is larger than the 
previous four, it is more powerful and a better hill climber, 
shows better fuel economy, is easier to handle and on the 
whole is a better vehicle and will be heralded as such by 
those making a comparative design study. In general it 
has a 3% by 5% block motor, disk clutch, three-speed gear- 
set, and semi-floating axle. The wheelbase is 116 in. and 
tires 34 by 4. 

Three varieties of changes have been made, those resulting 
in better performance, greater stability and better appear- 
ance. 



Under the first head comes the motor changes, which out- 
lined briefly are: a change from separate gearset to unit 
power plant construction, alterations in carburetion, ignition, 
and the adoption of a new Bijur two-unit cranking and 
lighting system. The camshaft has been redesigned, the 
crankcase changed in material and appearance and the cool- 
ing system has been gone over. 

Also under performance changes comes the new clutch 
which is fitted with a brake, longer rear springs, a new gear- 
set of the three-speed type instead of four and behind it the 
emergency brake. The whole driving system is new from 
flywheel to axle. 

The changes tending to greater stability of the mechanism 
are seen in the use of different metals in various places. The 
crankcase, for example is of cast iron instead of aluminum. 
The weight of the car has been reduced and there has beer 
a re-proportioning of sprung to unsprung weight. 

The appearance changes are apparent. The body is a 
cleverly laid out one of new lines, with new equipment and 
much roomier than the older one. 

In the motor there are not so many changes as elsewhere 
but even though few they are quite important. 

The cylinder dimensions, 3% to 5%, are the same as before 
but the power, especially for hard pulling such as hill-climb- 
ing work, has been increased by using a new camshaft with 
different-shaped cams and these placed so as to change the 
valve timing as follows: 

1916 1915 

Inlet opens 12 degrees late 1 8 degrees late 

Inlet closes 46 degrees late 4 6 degrees late 

Exhaust opens 46 degrees early 47 degrees early 

Exhaust closes 12 degrees late 15 degrees late 

With the change in camshaft design the push rods now are 
of the mushroom type instead of roller as previously. All 




Intake side of four-cylinder block motor used In the new Jeffery which sells at 
$1,000 as a five-passenger and with extra tonneau seats at $1,035 
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Rear construction of Jeffery four, 
showing springs, fuel tank and spare 
tire carrier. Note Hotchkiss drive 




of this has been done to get a better effective valve opening 
and to give more snap to the engine on hill work and rough 

going. 

A power addition also has been obtained, and with it a 
slight increase in fuel economy, by joining the inlet and 
exhaust manifolds; that is, having them become integral at 
one point. This means that the heat from the exhaust mani- 
fold is imparted to the inlet and hence better vaporization is 
obtained. The carbureter, which is on the right side, is new, 
being a type K Stromberg, and mounted in a better position. 
It is slightly higher and feeds through cored passages which 
have been smoothed and straightened out so as to increase 
the speed of the ingoing gases. The carbureter now is fed 
from a Carter fuel tank by gravity instead of by pressure. 

The exhaust manifold now attaches to the exhaust pipe 
without flange and bolts, the joint being a pinch fit. This 
makes a better joint, a simpler one and one which will not 
cause leakage so readily. 

On the left side of the motor a change is apparent. The 

F o 1 b e r t h pump 
which used to be 
driven from the 
water-pump shaft 
has been removed 
a"d now is on top 
of No. 4 cylinder. 




The magneto also driven by the water pump shaft now is a 
Bosch NU4 instead of a Bosch duplex and, by the way, this 
is the only source of ignition. The removal of the tire pump 
has allowed of the magneto being placed a little more for- 
ward and in a more accessible position. 

The valves are still of Rich tungsten steel but the springs 
have fewer convolutions and have lighter tension so as to 
work better in conjunction with the mushroom followers. 
Now that the lift is not so abrupt, these changes give better 
valve opening and closing and hence better performance at 
the higher speeds. 

New Aluminum Fan 

In the cooling system there is a new two-blade, aeroplane- 
type fan made of aluminum instead of the former pressed- 
steel, five-blade type. This change has saved a little weight 
and the new fan gives a greater air draught and working 
in conjunction with a new radiator gives better all-round 
cooling efficiency. The radiator is a new tubular type of 8 
gal. capacity instead of 9, it is 25 lb. lighter in weight when 
filled and has greater cooling area. This radiator is made 
by the National Can Co. while the former one was made in 
the Jeffery shops. 

The crankcase upper half now is of cast iron instead of 
aluminum the change having been made to save money and 
make a more rigid construction. The crankcase cover still is 
of aluminum. Also, there is a new form of bell housing to 
accommodate the clutch and gearset which was not the case 
before. 

Few Motor Changes 

In the interior, the motor has not been changed much. 
The crankshaft is a 2-in. with three bearings of the following 
sizes: front, 3 1 /*, center, 3^4, end, 4%. The pistons and rods 
remain the same and show nothing out of the ordinary. The 
piston weight is 3 lb. 9% oz., including pin and rings, the 
piston length, 4-38 in. and the pin diameter, 15-16 in. The 
rings are a step-joint type. The connecting-rods weigh 4 lb. 
10 oz. and are 12V* in. center to center. 

The oiling system is of the force feed and splash in which 
a plunger pump feeds the main bearings directly by leads 
and also supplies troughs under the connecting-rods. A 
slight change here is the feeding of the idler gear bearing in 
the timing case, by a lead from the pump. It was found 
this bearing wore too rapidly in the older model, in which the 
bearing was fed by crankcase oil. 
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Section through the new Jeffery seml-floatlng rear axle which Is mounted on roller bearings 
and Is 50 lb. lighter than the former axle. Shaft tubes are seamless steel and differential housing 
Is malleable Iron 
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Features of the New Jeffery Four 




Above — Longitudinal and transverse sections 
through the new Jeffery four motor, showing de- 
tails of bearing and valve drive arrangement. 
The oil pump drive is shown in the transverse 
sectional view and, as will be noted, is from an 
eccentric on the camsliaft. 

Below — Sections through the new clutch and 
gearset and an end view of the latter. The 
clutch is a three-plate design, having one steel 
plate between two fabric ones. 
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Plan view of the new Jeffery four chassis, showing strong, compact layout of the various units 



In changing from the flywheel type of cranking and light- 
ing system to the two-unit Bijur there has been made a 
saving in weight and power. The new system uses a U. S. L. 
6-80 battery instead of a 6-12 volt 100, the smaller battery 
doing the necessary work in causing the starting motor to 
turn the engine over at 160 r.p.m. The old motor was turned 
at 250 r.p.m. which Jeffery engineers thought was too much, 
requiring too much current and showing no better results 
than the present system. The former starting system 
weighed 250 lb. including battery and this one weighs only 
86 lb. with battery. 

Operation of Bijur System 

In the Jeffery application of the Bijur system the gen- 
erator is driven from the timing gears on the right side and 
operates at one and one-half times motor speed. The regula- 
tion is inherent and it starts charging the battery at about 
8 m.p.h. The cranking motor is on the left side and meshes 
with the flywheel by means of a mechanically shifted pinion. 
Pressure on the starting pedal causes the pinion to slide into 
mesh with the flywheel and at the same time connection is 
made with the battery so current flows through the starting 
motor. The reduction of cranking motor to engine is 
11.6 to 1. 




Plan and elevation of the four-cylinder, seven-passenger Jeffery 
touring car for 1916 



With all of these changes, the Jeffery motor shows a 
higher revolution per minute than the former one and more 
power at that speed. On the test block it gives about 40 hp. 
at 1900 r.p.m. and it is stated it will run over that figure 
without reaching the peak of the curve. 

The influencing factor in changing from separate gearset 
to unit power plant has been ease of assembly but there are 
others such as accessibility and cost reduction which have 
played a part. 

The new clutch is a three-plate dry-disk with one steel 
plate and two faced with fabric. In connection with this 
clutch, which supplants the cone of last year, is a clutch 
brake of simple construction. As shown in the illustration 
herewith the main shaft has threaded to it the plate B which 
has fabric facing on a portion of its surface. Behind this 
plate is another spring backed plate A which is mounted so 
that it can slide freely on the bolts Y, of which there are 
three, spaced 120 deg. apart. In the clutch throwout collar 
R are two pins K. When the clutch is dis-engaged the throw- 
out collar moves backward as shown by the arrow and after 
traveling a certain distance the pins K touch the plate A 
causing it to move forward and rub against plate B thus 
stopping the main shaft from rotating, and so stopping the 
clutch from spinning. 

The clutch as a whole, gives better throttling performance 
than the former cone type and makes a better installation 
now that a unit power plant is used and the flywheel type 
generator removed. A feature of this clutch, which will 
appeal to the owner is that it may be adjusted for slipping, 
in 2 min. 

New Three-Speed Gearset 

Behind the clutch is a new three-speed gearset made in the 
Jeffery plant. This differs from the former one in that it 
has the main shaft below the shifter instead of beside it. 
This makes a cleaner installation. It is much lighter than 
the former four-speed and is fitted with tapered-roller bear- 
ings instead of ball. The gears are % face nickel-steel, and 
the shift now is by center lever in a ball joint instead of by 
H-slot. 

In the fitting of this new gearset the Jeffery company has 
applied a gearset brake which is adjustable in a few minutes 
and is accessible by lifting the front floor boards. This brake, 
because of its effectiveness is used as the emergency and is 
operated by the usual center lever. It uses fabric facing 
for the band which is 2% in. wide. The drum is 7 in. in 
diameter. 
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Continuing in the drive there is a hollow propeller shaft, 
of 1% in. diameter instead of a solid shaft, 1%, with two 
Kinsley-Bennett joints instead of joints of another make, 
and a new type of semi-floating rear axle instead of a float- 
ing. This axle is mounted on roller bearings instead of ball 
and is 50 lb. lighter than the former axle, thus reducing the 
unsprung weight. The shaft tubes are seamless steel and the 
differential housing, malleable iron. The gears withjn are 
spiral-bevel instead of straight bevel and the motor to wheel 
ratios are as follows: first speed, 13.49 to 1, second, 7.55 to 1, 
third, 4.15 to 1 and reverse, 17.97 to 1. One set of brakes 
are used in the axle and these act as the service set. 

Drive Taken Through Springs 

The propulsion members used in the 1915 car have been 
discarded and the drive now is taken through the rear 
springs, to simplify construction and save weight. To do 
this the shackle bolts have been increased from % to 1 in. in 
diameter and the main spring leaves made of alloy steel. 
The rear springs have been lengthened to 54 in. 

In the controls there is a Warner, Muncie, steering post 
instead of that used on the 1915 car, and as previously men- 
tioned, a new gearshift lever. The light and ignition controls 



have been simplified and rearranged on a new cowl board. 

The body is an entirely new seven-passenger but is sold 
without the auxiliary seats thus making it a five-passenger. 
The body lines, like the Chesterfield of 1915, are conservative 
streamline and the unit is much better than the former one, 
has more taper in front and better curves on the sides. The 
front seats are separated and have a reasonably wide aisle 
between them, this being new for this car. 

New One-Man Top 

In the equipment there is a new one-man top instead of the 
regular type, a Carter fuel feed tank which converts pressure 
to gravity, instead of straight pressure with the tank at the 
rear, a circular-section tank instead of a square one and a 
new type of Rand windshield. Tires remain the same, 34 by 4, 
but they are mounted on Stanweld rims instead of those em- 
ployed previously. In the instruments there is an oil gage 
which is new and a combination terminal board and fuse 
block in front of the cowl. With this fuse replacement is a 
matter of a few seconds even at night for a spare fuse is in 
the box and it may be replaced easily. The dash lights have 
been done away with and Solar dimmers placed in the 
headlights. 



New Wollaston Valve-in-Head Motor 



An overhead valve motor has been designed by the Wol- 
laston Foundry Co., of Norfolk Downs, Quincy, Mass., which 
is in the business of making iron castings and doing electric 
welding. The motor, which is illustrated herewith, has an 
overhead camshaft running in a separate housing submerged 
in oil. Upon this shaft are four integral cams which operate 
the eight valves directly without the use of rocker arms. 
The overhead valves themselves are set in a removable head 
which has an inspection cover on either side allowing for 
accessible valve adjustments. 

The camshaft is driven by silent chain on one motor and 
by vertical shaft and spiral gears on another, both of which 
are experimental jobs. Both systems work out satisfactorily. 



Oiling is by force feed with the lubricant drawn from an 
aluminum oil sump by gear pump which forces the oil to the 
camshaft bearings, through the main bearings to the crank- 
shaft and to the lower connecting-rod bearings. The oil 
sump is removable and the connecting-rods and pistons can 
be inspected or taken out through the bottom of the crank- 
case without disturbing any other part of the motor. 

These motors are adapted to automobile use as is shown 
by the fittings of standard bell housings bolted to the rear 
end of the crankcase. The water connections are arranged 
to be adjusted to any angle and to suit any radiator con- 
nection. The motors illustrated are fitted with a Detroit 
Gear & Machine Co. gearset and clutch. 




Both tides of the four-cylinder, overhead-valve Wollaston motor. The overhead camshaft runs In oil In a separate housing 
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Cadillac Eight in Second Year 

Slight Changes Mark New Model Which Proves Satisfac- 
tion of Type — Accessibility Is Improved and Body Larger 




Left— Fore part of 1916 Cadil- 
lac chassis, with the eight-cyl- 
inder motor Installed. This view 
gives a good Idea of the new 
style Ignition leads which can 
be detached as a complete unit 
without loosening any nuts 

Below — Plan view of the eight- 
cylinder motor in the 1916 Cad- 
illac, showing the accessibility 
of the tappets, a feature of the 
refinements for the coming sea- 
son. Note the mounting of the 
tire pump beside the gearbox 



WHEN an absolutely new thing, like the eight-cylinder 
motor was a year ago, is first put upon a manufac- 
turing basis, it is usual to find that the first year of 
real production will show up some weaknesses. With a car 
which was as great a change from previous models as was the 
eight-cylinder Cadillac it would be reasonable to expect 
some points of imperfection in the first model, however care- 
ful the experimental work, so the fact that the Cadillac 
eight is to enter its second season practically unchanged is 
really noteworthy. It means that the features which seemed 
good to the skilled men who tried out the experimental cars, 
have shown up well in the hands of many thousands of 
users who are a long way from being experts. 

Few Changes Necessary 

In a factory producing many cars, however good these cars 
may be, there are always some troubles, for it may be 
doubted if there is any machine in the world that is incapable 
of improvement. With new machines the troubles are 
usually more frequent and serious than with old ones and 
no doubt even the Cadillac has not been entirely free from 
complaints. The important thing is that no trouble has 
turned up which is due to any feature of the car, since had 
this happened changes would have been made. Thus one 
may say that the entrance into a second season with every 
single important feature of the chassis unaltered indicates a 
really remarkable foresight in planning both the design and 
manufacture of the car. 

Price Increased $105 

The Type 53 Cadillac will cost a little more than the orig- 
inal model, $2,080 as against $1,975. Five-passenger salon 
and seven-passenger bodies will be made for the coming sea- 
son. Anent the price increase the company announces that 
the original price was fixed at a time when the production cost 
was not known, as the car was announced some considerable 
time before the plant was re-equipped to turn the eight. 
In accordance with the established practice of the company, 
no cut in the quality of the material has been considered 
and it is thus found necessary to raise the price in order that 
the margin of profit may be sufficient to give a reasonable, 
business return to the stockholders. 

The change in design that is most noticeable is directed 




toward the improvement of the valve accessibility. On the 
old model it was perfectly possible to set a valve tappet, but 
the job was a little awkward to an unskilled mechanic. To 
make the task easier, the generator-and-starting-motor unit 
has been moved back a few inches, and the ignition breaker 
and distributer brought to the extreme front of the motor 
thus clearing the space between the cylinders of everything 
except the carbureter, because the tire pump has been re- 
moved from the motor altogether and is now located on the 
side of the gearbox. 
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Also the exhaust manifolds have been raised and sepa- 
rated further by lengthening and curving the four branches 
on each which connect to the cylinder outlets. It is now pos- 
sible to grind the valves and adjust them without removing 
anything except the plates which inclose them. Still, to render 
it less troublesome to remove the carbureter, the ignition wires 
have been redisposed so that they branch right and left at 
the distributer, instead of being taken to the old cross con- 
duit on top of the intake manifold. The conduits are held in 
clips, and the aluminum casing which incloses the distributer 
is also secured by a spring wire hasp, so that when the ends 
of the leads are detached from the spark plugs, the whole 
high-tension system can be removed completely by simply 
pulling it off. 

Second Speed Lowered 

In the gearbox the only change is a slight lowering of the 
middle gear ratio, so as to give still better pulling power on 
the rare occasions when the lower ratio is needed. 

The new location for the tire pump on the left side of the 
gearbox makes for convenience, as it is no longer necessary 
to raise the hood in order to utilize the pump. It is connected 
by means of a small sliding gear as before, and there is a 
small brass button with a screwdriver slot in it brought 
through a hole in, and flush with, the floor board of the 
driver's compartment. The air line is taken to the tool box 
where the flexible tube would be stored, so that the process of 
connecting up is rendered quick and trouble free. The idea 
in using a screwdriver to turn the gear shift button of the 
pump is that this tool always "is to be found in the door 
pocket, and it is desirable not to add another pedal or to have 
any additional projection through the boards. 

Another change which will be appreciated by tall adults, 
is that the adjustable clutch and brake pedals have been 
moved two inches forward, thus increasing the possible range 
of adjustment; and another thing which makes for the 
driver's comfort is the new location of the horn button in the 
center of the steering wheel. 

Body Appears Much Larger 

Using slightly higher hood and providing higher sides to 
the body has increased the apparent size of the open cars 
quite considerably. Actually there is a good deal more 
room inside, but this is obtained mainly by increased width. 
The rear seat is wide enough for three passengers of 200- 
lb. caliber and the folding seats are not uncomfortable for 
anyone of normal or even a little over normal size. For 
upholstery an excellent quality of hand buffed leather is 



being used. Despite the greater accommodation it is said 
that the weight has been only slightly increased. 

More Power Available 

What might be called a settling down in the manufacturing 
of the eight has resulted in a slightly higher average motor 
power and the engines coming through lately have been giv- 
ing a very good account of themselves. One little addition to 
the carbureter no doubt is partly responsible, as it is also for 
some slight improvement in the gasoline consumption. This 
consists of a small shutter which is attached to the throttle 
operating rod and varies the size of the air intake in propor- 
tion to the throttle position, the control being quite separate 
from the usual air valve, which is the same as before. The 
action of this shutter is to decrease the atmospheric pressure 
on the gasoline in the carbureter bowl at certain throttle 
openings and to decrease the amount of gas freed through 
the spray nozzle at certain engine speeds. 

Unchanged Features 

To deal exhaustively with so well known a car would be 
absurd, except to point out the main features which it has 
vindicated. First of these is, of course, the eight-cylinder 
motor from a quantity production viewpoint, for if Cadillac 
did not invent the eight it certainly created it. 

Second is the high-speed system of light reciprocating 
parts, big valves with a quick lift, horsepower peak at a rate 
of revolution approaching the 3000 mark and so on. No- 
body before the coming of the Cadillac had attempted to 
apply these principles on such a wholesale scale, or to so 
large a motor, measuring by piston displacement. 

Third may be put the very low high-gear ratio which en- 
ables the revolution possibilities of the motor to be utilized 
at practical road speeds, for here again Cadillac was a 
pioneer. The speed of the motor at a thirty-mile-an-hour 
road speed is higher than that of any European car, yet the 
engine has not suffered on account thereof. 

Manufacturing Problems 

No secret is made of the fact that Cadillac would have 
liked to make many more cars than it has been able to do, 
since first the eight program was commenced, but it is easy 
to realize how large an undertaking it was to equip the 
plant for the manufacture of a totally new kind of product. 
H. M. Leland has given some figures concerning this reorgan- 
ization which show what large sums are involved in the de- 
velopment of an utterly new type of car and the amount of 
shop work to be done before the decks can be cleared for 
action. He says that the first three engines made for experi- 



Digitized by 



July S9, 1915 



THE AUTOMOBILE 



191 



mental purposes cost $46,000 not including anything for 
overhead charges; and that the first three experimental cars 
cost $63,000 or $21,000 each. 

In tool equipment the changes in the motor department 
called for 269 new machines costing over $180,000, and small 
tools like drills and cutters numbering over 50,000 by a wide 
margin. Add to this the clearing out of old equipment and 
the installation of the new and it follows that the cost of 
getting ready to commence manufacture must have been at 
least over $500,000. 

From the engineer's viewpoint some figures of Mr. Leland's 
relating to drafting-room work will be interesting. The 
number of experimental drawings made was 1922, the total 
number of drawings up to March of this year, when produc- 
tion was in full swing, totaled 2283 and the number of tool 
drawings was 10,869. Of blueprints the total number made 
was 223,175 using 38% miles of paper, and figuring on a 
normal day it would take one man sixty-four years to make 
the original drawings. 

Orer 10,000 Parts 

In the whole Cadillac car there are, says Mr. Leland, more 
than 10,000 parts if those in the electrical apparatus are 
considered. 

Practically No Motor Changes 

In the illustrations the changes are shown in the photo- 
graphs and the new designs can be studied also in the draw- 
ings which lay bare almost every portion of the motor. Here 
the only change besides the redistribution of the accessories 
consists in bringing the flywheel ring gear to the central 
plane of the wheel, so as to allow the generator and starting 
motor to be moved aft. The fan shaft housing altered to 
suit the new location of the distributer and to provide a drive 
for the latter. 

Just to recapitulate the unaltered motor specification, tho 
dimensions are 3.125 by 5.125 giving a displacement of 314 
cu. in., the forked type of connecting-rod is used, and there 
are only eight cams for the sixteen valves. The fact that this 
construction has not been altered in the least is interesting, 
because it has several times been suggested that the sixteen- 
cam motor with rocker arms eliminated was easier to build. 

At the front end one wide, silent chain drives the cam- 
shaft, and a second chain takes care of the fan spindle and 
distributer drive, while the oil pump is driven by a skew gear 
direct from the crankshaft, being thus located at the extreme 
front end of the crankcase. The intermediate gear which 
lies between the crankshaft and the oil pump is on a cross 
shaft that has a water pump at either end, and the water 
circulation is controlled by thermostat. 

On the gearshaft is mounted a sixteen-plate disk clutch, 
and this bolts to the flywheel when the bell housing is at- 
tached to the crankcase, it is a dry-plate type with alternate 
steel and wire mesh asbestos fabric surfaces and is suffi- 
ciently easy to operate to render starting from rest in high 
gear quite smooth. The gearset has no peculiarity, being 
just a robust three speed type with annular ball bearings. For 
the rear axle a Timken design is employed, certain parts, 



Section through the short shaft, three-speed 
Cadillac gearbox. The only change for 1916 Is 
a slight lowering of the second speed ratio, to 
give better pulling power 





1916 Cadillac seven-passenger touring car. Note straight top line. 
There Is a new mud flap in front below the radiator protecting the 
water pumps from splash 



such as the spiral bevels, being made in the Cadillac plant. 
The propeller shaft is an open type with two universals. 
Drive is taken through the springs, but not torque, as a 
special stay is provided. 

For the front axle and steering gear the detail work is 
very thorough and the bearing surfaces provided well up to 
the high speed work of which the car is capable. One 
little detail that often escapes attention is the adjustment for 
meshing the worm with the worm wheel in the steering box. 
As shown in the drawing, there is a small lever alongside the 
steering arm, locked to the frame side by a small bolt which 
can be passed through any one of five holes. Moving the 
lever oscillates an eccentric bushing on the worm wheel shaft 
and so sets the depth of tooth engagement. It is, of course, 
the sort of fitting that only comes to be appreciated after the 
car has been in use for a year or two, but it is very valuable 
then. 

Great Reliability of Ignition 

Almost needless to say, the electrical apparatus is all 
Delco and consists of the latest variety with no changes in 
principle from the outfit belonging to the former type. In the 
distributer the low-tension breaker has two blades which are 
joined up in parallel to halve the amount of current passing 
between the sets of contact points. 

To complete the specifications: wheelbase is 122 in. and 
tires 36 by 4% in. all around, and 56 in. is the standard 
tread though 61 in. tread can be obtained if desired. Gaso- 
line feed is by air pressure supplied from a pump on the 
motor to a 20 gal. tank at the rear. Added to the five out- 
side lamps and the dash lamp, the 1916 car has an opal 
glazed tonneau light, a Waltham clock and an inspection 
lamp. Recapitulating the prices, the seven-passenger 
touring car, the five-passenger salon and the roadster, each 
cost $2,080, the five-passenger brougham $2,950, seven-pas- 
senger limousine $3,450 and Berlin $3,600. A type that 
ought to be very popular is the three-passenger victoria, 
which has a most beautifully finished and fitted body with a 
leather top. The seating is arranged with the driver a few 
inches forward of the two passengers, who sit side by side 
and have plenty of width. This car costs $2,400 and, being 
either wide open or all closed at will, should be well worth 
the extra $320 to any man who does not want to carry more 
than three. 
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Weidely Four with Aluminum Pistons 



LIKE the six, the new Weidely four has all the valves 
in the head, without cages and operated by a cam- 
shaft lying above the cylinders, which camshaft is 
driven from the crankshaft by a vertical shaft, at the front, 
through worm gears, spirals at right angles, and the whole 
mechanism, shafting, gears, camshaft and valves completely 
inclosed and abundantly supplied with lubricant. 

The cylinders are cast in a single block, the head likewise 
is cast integrally for the four cylinders and attached to the 
top of the cylinder block. Instead of casting the cylinders 
integrally with the upper half of the crankcase, as in the case 
of the older motor, this motor has them bolted to the upper 
half of the crankcase which is of aluminum instead of cast 
iron. This makes a better looking and much lighter con- 
struction. Practically all the water pipes and manifolds have 
been eliminated by the adoption of this style of casting. 

The cylinder dimensions are 3% by 5%, displacement 
196.81 cu. in. The valves are exceptionally large for a motor 
of this capacity, especially as they are in the cylinder head. 
The outside diameter of the valves measures 2 1/16 in., and 
the clear opening is 1% in. The valves have a lift of only 
9/32 in. and are very short and light, weighing only 5.9 
ounces each. This makes for a very smooth running and 
noiseless valve gear. There are no cages for the valves so 
the seats are efficiently water cooled. Each valve overhangs 
the cylinder bore slightly so that in the event of any break- 
age of the valve stems the valve head would not fall into the 
cylinder. 

Valve Side Thrust Eliminated 

No rocker arms are used, the camshaft being directly 
above the ends of the valve stems; but between the cams and 
the stem ends is a very light drop forged steel finger pivoted 





Part sectional view of the new Weidely four, showing drive of valve mechanism 



Exterior view of Weidely four with side outlet carbureter 

at the other end. This carries the adjustment by which the 
wear can be taken up and at the same time eliminates all side 
thrust on the valves due to the angularity of the cams. 

Tubular Connecting-Rods 

The use of aluminum pistons and three-piece tubular con- 
necting-rods is standard. The three pieces are electrically 
welded together. The pistons are also very light, weighing 
only 17 ounces with the piston pin in place. The latter is 
% in. in diameter and fastened into the piston. 

The crankshaft is counterbalanced to offset the vibrations 
which occur at high engine speeds. The main bearings are 
oiled by force feed but the crankpins receive oil through the 
banjo rings which are attached to 
the cheeks of the cranks. 

The flow of oil in these is gov- 
erned by the speed of the engine as 
centrifugal force throws the oil 
from the rings into the pins. A 5- 
in. flange is provided at the rear end 
of the shaft to fasten the 16-in. 
pressed or rolled steel flywheel. On 
a high speed type of engine steel 
has been found necessary for per- 
fect safety. It also provides ma- 
terial for the starting gear. The 
main bearings are all 2% in. in 
diameter and from front to rear 
have the following lengths, 2 7/16, 
2% and 4 in. The connecting-rod 
bearings are 2 in. in diameter and 
2% in. long. 

The oil pump is located in the bot- 
tom of the case and draws its sup- 
ply of oil through a screen in the 
sump. The two gears of the pump 
are of different size; the larger one 
serves as a distributer and forces 
the oil through four separate leads, 
three going to the main bearings 
and the fourth to the hollow cam- 
shaft. The latter is drilled through 
on the back of each cam so that 
each valve and its mechanism runs 
in a bath of oil all the time. 
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TXOADSTER and touring car models made by the Dort 
K Holor Car Co., Flint, Mich., for 1916, show no 
" changes in design over the 1915 types. The price of 
fc Baring car, however, has been reduced to $650 with 
Hepjment, but the roadster still costs $540 with electric 
<Waf and lighting. Up to this time, the touring model 
-fcaU for $680 without starting apparatus or demountable 
J»* As the new price includes these, and they previously 
iMKO to the price, the real reduction figures to $90. 
fc* ttert cars, which have a number of special features 
lien, are completely designed by the concern's en- 
department. Though the firm name is compara- 
air/new to the industry, the first models having made their 
•k it the national automobile shows this year, the Dort 
is really composed largely of the same stockholders 
■4tIhirant-Dort Carriage Co., which has been prominently 
•■Med with the carriage industry for 28 years, it is said, 
fcfct, » great deal of the manufacturing is done in the 
*»* fonts, so that the Dort machines really come from 
■pttebfished manufacturing organization, and the taking 
artor vehicle manufacture is but a logical step. 

Sfaaihr in Design 

as general design is concerned both the roadster 
taring ear follow the same lines, although the roadster 
is shorter and lighter and its motor is smaller. The 
to been to adapt each chassis specially to the class of 
it is called upon to deliver. Naturally, a roadster 
k* running around and it can very logically be built 
to promote economy of operation, 
tearing model, in which a test run was made, has an 
sweet-running power plant which handles the 
in excellent shape with a surprising lack of vibra- 
4 noise. Of moderately high-speed type, this motor 
itself to be very flexible, coming down to a 4-mile 
any hesitation and holding it, with rapid ac- 
possibilities to above 50 m.p.h. There are several 
il features of the engine which undoubtedly 
sewing upon its performance, and these will be men- 
Ifaer. 

Rg the specifications, the touring car, known as 
. v has a 3% by 6 motor, wheelbase of 105 in., canti- 
|4s*!«»r springs, cone clutch, three-speed center control 
H, three-quarter floating rear axle, and 30 by 3% -in. 
The roadster is fitted with a 3 by 4 engine, follows 



Dort Continues Roadster 

and Touring 

Prices Reduced and Electric 
Starting and Lighting Fitted as 
Standard Equipment for 1916 

out the same general specifications, and its wheelbase is 92 
in. This car is designated as model 4. 

Detachable Cylinder Head 

The Dort motor used in the touring car is capable of 20 
hp. at 1000 r.p.m., while at 1600 r.p.m. it develops 28 hp. It 
is rated at 16.9 hp. S. A. E., and the displacement is 165.9 
cu. in. The unit power plant construction is carried out with 
the gearbox and clutch attaching to the engine proper and 
all being supported on three points. Somewhat unusual is 
the use of a detachable cylinder head along with separate 
aluminum crankcase. Ordinarily when the head is made de- 
tachable, the cylinders and upper half of the crankcase form 
one piece, but the Dort design should be lighter through the 
use of more aluminum. 

A striking feature of the motor is the use of an extra 
heavy crankshaft for its size, this serving as a big factor 
against vibration. It is a drop forging of 0.40 to 0.50 car- 
bon steel and 1% in. in diameter, supported by two main 
bearings. Likewise the connecting-rods are forged from the 
same steel, and accurate balance of all of the reciprocating 
parts is said to be demanded to within % oz. Long pistons 
are fitted, these serving to distribute the wear and reducing 
it to the minimum. Three rings are used on each piston, all 
above the wristpin. 

The valve outfit does its part in giving the motor its high 
power. They are of large size — 1 11/32 in. in the clear — 




I 1.1 • 




Upper — Cylinder block of Dort motor showing the extra large 
water spaces 

Lower — Special exhaust manifold which separates the discharge 
so that from one cylinder does not Interfere with free outlet from 
the next 
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Above — The cush- 
ion springs beneath 
the leather of the 
Dort clutch are In- 
closed 

Left— R a t c h e t 
used on brake pedal 
can be brought Into 
action If desired by 
tilting the foot. 
Observe the setting 
for the height of 
the clutch pedal 



and have a lift of M. in. In their makeup, carbon steel stems 
are welded to the cast-iron heads, the two-bearing carbon 
steel camshaft operating them through the intermediary of 
mushroom lifters. 

Motor dimensions follow: 



Model $—3 1 -4 by 5 Model 4 — 3 by 4 

Front crankshaft bearing 1 3-4 by 3 5-16 13-4 by 2 11-1* 

Rear crankshaft bearing; 1 3-4 by 2 11-16 1 3-4 by S 7-16 

Front camshaft bearing 1 1-4 by 2 31-32 1 1-4 by 2 1-4 

Rear camshaft bearing 1 by 2 81-32 1 by 2 27-32 

Special attention has been given to the matter of uniform 
waterjacket space around each of the cylinders of the mo- 
tors. The detachable head feature helps in this respect, for 
it permits of the making of accurate casting, so far as the 
waterjacket thickness is concerned. Equal spacing is se- 
cured all around each of the cylinders, making for uniform 
expansion of the cylinders all around with no distortion, 
which is apt to happen if cylinders Nos. 1 and 2 and Nos- 3 
and 4 are close together, for instance. This unequal spacing, 
with the two front and the two rear in groups is sometimes 
found, and naturally expansion cannot be uniform in such a 
block arrangement. 

Double Exhaust Manifold 

Unusual in four-cylinder construction is the double ex- 
haust manifold, also. This is on the same order as the double 
designs often used with sixes, only instead of three cylinders 
exhausting into each passage, two cylinders use each outlet. 
The two passages are cast integrally with an inner wall be- 
tween them. The object of the design of manifold is to pre- 
vent any back pressure in the motor. Cylinders Nos. 1 and 
4 exhaust in one passage and Nos. 2 and 3 in the other. As 
the firing order is 1, 3, 4, 2, there is no possibility of ex- 
haust gases from one cylinder running into the flow of gases 
from the preceding cylinders. In short, free outlet is assured. 

Dort motors are lubricated by the constant circulating 
splash arrangement, whereby a pump operated from the cam- 
shaft draws oil from the reservoir at the bottom of the 
motor and forces it to the front gear casing, from which 
point it flows to the troughs under the connecting-rods and 
is picked up by the dippers on the ends of these. This serves 
to splash the oil to the main bearings, rod bearings and all 
other friction surfaces. Convenience for the driver has not 
been overlooked in the location of the oil gage which is com- 
bined with the breather. Placed on the left rear side of the 
crankcase, this combination is really a tall standpipe, with 
the indicator brought almost to the top of the cylinders, 




Section of Dort Model 5 touring car power plant. Motor Is 3.2S by 5 In. and has a detachable cylinder head 
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In thla chassle plan of the Dort model 6 the frame la widened ao that the cantilever aprlnga are located beneath the aide rails 



making it easy to read the lever without getting the head 
down under the hood. 

The Electrical System 

The electrical system has for its main unit an Apple mo- 
tor-generator carried on a bracket on the left forward side 
of the engine and driven by an inclosed silent chain from the 
crankshaft at a 2V4 to 1 ratio. A simple adjustment of 
the chain is provided so that the chain centers can be varied. 

A neat cone clutch has been designed for these cars. This 
has a leather-faced pressed steel cone with six compensat- 
ing spring plungers pressing upon the leather at equal 
intervals around the circumference, and making for an easy 
action of the clutch on engaging. Each of these spring plun- 
gers is inclosed within a cup pressing which is attached to 
the cone, and the ends of the plungers extend through the cups 
to admit of adjustment of the spring tension. They carry 
adjusting nuts, held in place by cotters. The clutch pedal 
engages and disengages the clutch through a hollow phos- 
phor-bronze collar, which is so arranged as to be kept con- 
stantly filled with grease through the fitting of a tube run- 
ning to the outside of the gearcase so that it is an easy mat- 
ter to reach the large grease cup supplying the collar through 
this tube. 

In fact, lubrication of the gearset is well cared for, as a 
small elbow is fitted, this making it easy to put in the trans- 
mission oil. In the internal makeup of the gearset there is 
nothing departing from the conventional. The gears and 
shafts are formed from nickel steel, and the mainshafts run 
on ND bearings. 

From the power plant, the drive system is still strictly 
Dort design throughout. Fitted with a universal just back 
of the gearbox, the driving shaft then enters a substantial 
torsion tube, the front end of which is of yoke form. The 
arms of the yoke are carried in brackets on either side of the 
gearbox end, and with freedom of end play to the extent of 
K in., this to take care of axle variations. 

Axle Bearings Easily Adjusted 

A special feature of the rear axle construction is that all 
bearings are adjustable from the outside, which is a point 
that cannot be too highly commended. In addition a special 
opening has been provided in the housing to enable the driver 
to see that the bevel gears are properly meshed. To allow 
for this external adjustment, a pin passes through the hous- 



ing to a groove in the bearing carrier, and when this is un- 
screwed, the carrier can be turned through the opening in 
the housing thus made, bringing another groove into posi- 
tion for locking with the pin when the latter is again screwed 
into place. In the construction of the axle, differential gears 
are made of nickel steel, and propeller and differential shafts 
are of chrome nickel. The propeller shaft is carried on ND 
double and single-row bearings, with the differential and 
wheels running on Hyatts. 

One Pedal for Clutch and Brake 

Brakes are 10 in. in diameter with the service set external 
contracting and the emergency internal expanding. 
The service brake operates from the clutch pedal. 
Pushing the pedal halfway disengages the clutch, and 
further movement acts upon the brake. The emergency brake 
system is operative from the other pedal with a ratchet hold- 
ing it in place when required. To release this brake, the 
lower part of the pedal is pushed, causing the ratchet to let 
go. By this arrangement of the brake controls, a second 
lever beside the gear change lever is eliminated. 

Cantilever rear springs are well applied to these cars. The 
springs are of the full type, shackling at the front to the 
frame, and having a trunnion attachment at the center. They 
measure 60% in. long by 2 in. in width on the touring car 
and 45% by 1% in. on the roadster chassis. Front springs 
are conventional half-elliptics. In appearance, the Dort 
models are very attractive, with hood sloping in unbroken 
curve from the cowl. 




The Model 5 Dort touring car haa a clean cut appearance 
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New Regal eight 
motor. Note Dyneto 
mounting, also At- 
water Kent system 



AS announced recently, the program of the Regal Motor 
Co., Detroit, Mich., comprises two fours at $650 and 
$985, and an eight at $1,200. Of these the big four 
is practically identical with the 1915 chassis described on 
page 1277 of The Automobile for June 18, 1914. The main 
change is in the electrical equipment which is now a Dyneto 
single unit combining the functions of lighting and starting. 
Ignition is cared for by an Atwater Kent automatic advance 
distributer located at the front end of the camshaft as in the 
last model. Of course, the Dyneto does not need a flywheel 
drive since it lights and starts on the same gear ratio, so 
it is driven by a chain from the front end of the crankshaft. 
This chain has an aluminum case which holds lubricant, and 
there is a simple adjustment for chain tension, the generator 
being, mounted on a rocking pivot so that a turn of a nut 
suffices to set the centers. 

This Dyneto outfit is used on the eight and on the small 
four also, the mounting being practically identical with the 
same means for adjustment. In the case of the eight it is 
not placed between the cylinder blocks, but is attached to 
the crankcase very much as on the fours, so its comparatively 
large size does not interfere with valve accessibility. 

Turning to dimensional detail, the smaller four has a bore 
and stroke of 3% by AY*, the large four 3% by 5 and the 
eight 3 by 4% in., giving displacements of 134, 221, and 254 
cu. in. respectively. The wheelbase of the light four is 106 
in., and that of the other two cars 112 in., while the tread 
is 56 in. in each case. Naturally the light four has a smaller 
body than the larger model, but the eight and the large four 
have almost the same body equipment. 

As regards the chassis detail, the smaller car differs from 
the other two which are alike, but it is pointed out that the 
cheapest car is merely a little more simple in outline as the 
material and parts used are thoroughly good and well in 
keeping with Regal quality. 

As before the standard or large four is made in the Regal 
plant but the small four and the eight are the New Port 
Huron motors, so the eight is more like the new four than 
it resembles the old one. All three engines have detachable 
cylinder heads covering valves arranged in the normal man- 
ner and a Stewart carbureter is used for each, with the ad- 
dition of a vacuum feed except for the light four, the latter 
having a gasoline tank in the cowl, instead of beneath the 
front seat. On the eight the vacuum feed tank is located 
under the dashboard so it is accessible from the back. In 
this position it occupies space that would otherwise be wasted 



1916 Regal Line Is An 
Eight and Two 
Fours 

All Three Motors Have Detach- 
able Cylinder Heads — Dyneto 
Fitted — Valves in 8 at Angle 

and its absence from under the hood aids the accessibility of 
the motor. As for accessibility, on the Regal motor the tap- 
pets could all be adjusted without removing any part, and 
if the carbureter were removed together with the intake 
pipe the job would be really easy. The removal of the car- 
bureter is, in itself, so simple a proceeding that most men 
would take it off if they were about to set the whole sixteen 
tappets, though if it was a question of one or two only it 
would not be worth while. 

On the fours the accessibility is marked and the placing 
of the carbureter on the valve side does not interfere with the 
valves. 

Unique Camshaft Arrangement 

It has been pointed out once or twice that when the angle 
between the cylinders of a V-type engine is 90 deg. the 
sequence of valve operations is at 135 deg. so that one cam 
can operate two opposite valves if the camshaft is placed high 
enough to put the valves themselves at 135 deg. With a big 
motor this might be difficult because of the great amount of 
space it would make between the crankshaft and camshaft, 
but the idea has been worked into this motor very neatly. 
Having the valves at a larger angle than the cylinders also 
has the beneficial effect of inclining the pockets with refer- 
ence to the cylinder bores and so cutting down their area. 
Of course this inclination of the valves so much further 
toward the horizontal makes tappet adjustment easier than 
ever. 

Helical spur gears are used for the camshaft drive on all 
models the materials being steel in cast iron. 

Lubrication Systems Differ 

For the light four the lubrication is splash, the level in 
the dip troughs being maintained by a plunger pump driven 




Intake side of 1916 Regal four block motor 
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Plan for 1916 Regal four-cylinder chassis, showing eompaetnasa and simplicity of assembly 



i tie camshaft On the big four the rear main bearing 
■at tks rear camshaft bearing have a force feed from the 
ftafer pomp, while the other two crankshaft and the cam- 
■S bearings have pockets to catch splashed oil. Troughs 
ad connecting-rod dippers are used in addition to insure 
•9* and constant lubrication. 

F« the eight there are two separate plunger oil pumps 
s*«d side by side on the front end of the motor these fore- 
st » the main bearings on the crankshaft of which there 
R two. The crankshaft is drilled to the pin bearings and 
*w are dip troughs also, as in the larger four. In both 
*» pomp leads see to the supply for the front end gears 
»»! Dyneto chains. 

!•» Uiiversals 

Ife the large four of 1915, the 1916 model and the eight 
»m transmissions located on the rear axle and the drive- 
*»S a inclosed in a torque tube. Unlike most constructions 
•flail kind there are two universals, the torque tube being 
•1»*aed to the frame by a fork with two pivot bearings. 
^* are no bearings between the driveshaft and its in- 
tobe so the cutter acts simply as a protective cover- 
to take the twisting stress of the axle. 

** tma Has Unit Power Plant 

drive stresses two radius rods are arranged between 
■"■fcand the side rails of the frame so all possible stresses 
for. The construction is as far from a Hotchkiss 
"5* *• ft very well could be. The small car is different, 
f a nit power plant and a slightly different rear axle 
in the chassis illustration. The axle is a 
with ball bearings throughout, 
i have leather faced cone clutches, the two larger 
provided with cushion springs beneath the 




Body Work 

fhmt and the eight have almost the same five- 
and the keynote of their style in low ap- 
'A fairly straight line side with an easy curve on 
ing smoothly into the hood, domed fenders and 
' any sharp contrasts of curvature are character- 
Internally there is plenty of leg room and a good 
■K* of upholstery. The light four has a body on somewhat 



the same lines but smaller, of course. Two details of the 
larger bodies which add greatly to the smart appearance 
are the all-aluminum toeboards in the driver's compartment 
and the use of black enamel running boards with heavy 
aluminum treads opposite the doors. 

Tire equipment is as follows: Light four, 30 by 3%; 
Standard four, 33 by 4, and eight, 33 by 4, all on demountable 
rims with the spare rim carrier at the back of the body. 

Mohair tops are used on all three cars, the two large ones 
having Jiffy curtains and all three are a single sort of one- 
person design. > 




Top— Regal eight touring car, which sells for $1,200. Middle — 
Light four touring car listing at $650. Bottom— Roadster body fitted 
to any of the three chassis 



Digitized by 



Google 



198 



THE AUTOMOBILE 



July 19, 1915 



■□□□□□aonDaDaaaDnaDaaDDaaananDnDDDoanDanaaaaDDaDDannanannnnnonnni 



+ 



J^osirum 



• □□□□□□□□□□□□□□□□□□OODODQDaDDDDQQDCOQDODDODQQDQ^- 




Adjusting Marvel Carbureter on 1915 Buicks 



EDITOR The Automobile:— Will you please send me 
directions for adjusting the Marvel carbureter used 
on the 1915 Buick six. The engine runs well, but will 
not throttle down and run slowly on high. 
Wytopitlock, Me. A. E. B. 

— In general if a motor will not fire regularly at idling and 
low speeds, it is not securing a sufficiently rich mixture at 
this time. On the Marvel carbureter the primary gasoline 
adjustment which affects this is at the bottom and is in the 
form of a turn screw with a cross handle. It is directly 
under the center of the carbureter. This adjustment should 
be turned slowly to the right or left until the motor runs 
smoothly at idling speed. Since turning to the left allows 
more gasoline to pass through the needle valve, it would 
probably be necessary for you to turn it slightly in this direc- 
tion to secure the proper adjustment. 

If you desire to start from the beginning, and adjust the 
carbureter, the following directions will apply: Start by 
turning needle valve A, to the right until it is completely 
closed, an air adjustment B to the left until end of screw is 
even with end of ratchet set spring above it. Next open 
needle valve A one turn. Start the motor as usual, using 
choker button, if necessary. Allow the motor to warm up, 
then with spark retarded, turn adjustment A to the right 
until motor runs smoothly. 
After the motor has wanned up, turn air valve adjusting 



screw B to the left, a little at a time, until motor begins to 
slow down. This indicates that the air valve spring is too 
loose. Turn it back to the right just enough to make the 
motor run well. 

To test the adjustment, advance spark and open throttle 
quickly. The motor should take hold instantly and speed up 
at once. If it misses or pops back in the carbureter, open 
needle valve A slightly by turning to the left Do not move 
air adjustment screw B any more unless it appears abso- 
lutely necessary. 

The best possible adjustment has been secured when air 
adjusting screw B is turned as far as possible to the left and 
needle valve A is turned as far as possible to the right, pro- 
vided the motor runs smoothly and picks up quickly when 
the throttle is opened. 

If the motor runs too fast with throttle closed, turn small 
set screw in throttle stop to the left. If motor stops when 
throttle is fully closed, turn the set screw to the right. 

As the throttle opens, the hot air damper, which is con- 
nected to it by a link gradually closes, the greatest amount of 
hot air passing through the jackets when the throttle is 
nearly closed. The position of the hot air damper, at any 
time, is indicated by the slot at the end of the damper shaft. 
By loosening the set screw in the damper lever, this can be 
set for any desired relation between the damper and the 
throttle. 



Motor Does Not Carbonize Quickly 



Editor The Automobile: — How quickly will sufficient car- 
bon collect in an automobile motor, so as to make it neces- 
sary to clean out the cylinders? 

2 — In the average life of a motor, how many times must 
carbon be burned out? 

3 — What is the average cost for burning carbon out of 
motors as per the following: four-cylinder, six, eight and 
twelve? 

4 — Are there any preparations on the market for mixing 
with the gasoline that will eliminate carbon without danger 
to the motor? 

6— If possible, would like the names and prices of prepara- 
tions in connection with question four. 

N. Y. F. M. L. 

— In a new motor it should not be necessary to clean out 
the carbon more than once in 3000 miles. As the motor be- 
comes older and the piston rings wear forming an oil seal 
which is less tight, more oil works its way into the combus- 
tion chamber with the result that carbonization is more fre- 
quent and cleaning will have to be resorted to more often. 
The estimate of 3000 miles is a very liberal one as there are 
many new cars which run 5000 and 6000 miles without car- 
bon trouble sufficient to require the cylinders being scraped or 
(burned out. As a general rule, it is a good thing to clean 



out the carbon when the valves are ground. The two opera- 
tions can be readily performed at the same time because with 
the valve caps removed, or with the cylinder head taken off 
as is done in some motors, the combustion chambers are ac- 
cessible and can easily be scraped out. 

2 — As stated under question 1, this will depend entirely 
upon the condition of the motor. Some motors with leaky 
rings become so full of carbon after 300 or 400 miles that 
they start to pound and pre-ignite to such an extent that 
they cannot be sufficiently operated. 

3 — The average charge for burning out a four-cylinder 
motor is $2, a six $3, an eight at $4 and a twelve $6. This 
is based upon the charge generally made in garages of 50 
cents per cylinder. The time required for this work is very 
short as with the use of the oxygen tanks it is only necessary 
to insert the lighted paper into the combustion chamber and 
then by use of the oxygen, combustion is immediately started 
and is quite rapid. 

4 — There are patented preparations on the market for mix- 
ing with gasoline which are stated not only to remove car- 
bon but to increase the mileage. The danger of securing ma- 
terials which will have a deleterious effect on the cylinder 
walls is so great that the nature of these preparations should 
be carefully scrutinized before they are used. A method of 
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removing carbon by kerosene which has been tried out with 
good results is to start the motor and then with the kerosene 
in a cap or some other small vessel, the quantity is poured 
into the air intake as the motor is running. While this is 
being done, the throttle is opened wider to prevent the motor 
from stalling as it will begin to splatter as soon as the kero- 
sene begins to enter the manifold. The work should be done 
somewhere where it does not make much difference if the 
motor should smoke as the introduction of kerosene will cause 
large volumes of smoke to pour from the exhaust. It is also 
a good idea in doing this work to open the muffler cutout so 
as to prevent soot from filling the muffler. 

5— This question is answered under the preceding. 

Can Not Make a Solid Connection 

Editor The Automobile: — In The Automobile for June 
24, I have not secured exactly the information desired. 

The meaning of my question in the Rostrum is, — would 
any harm result if I removed grease cups, and put metal 
bushings enough around the axle housing to keep it from 
moving while running the car. 

I have investigated several cars and do not find any mov- 
able parts on the spring seats, and wondered if this could 
not be tightened on my Buick B model 36. 

Angelica, Wis. J. L. DeCock. 

— The flexible connection here is necessary, as, were the 
connection solid, strains would be put on the springs and 
driving members which should not be encountered by them. 
This connection for the spring was designed to fit in with 
the other members of the rear system and therefore, should 
not be altered. 

Transmission Losses Are Very Small 

Editor The Automobile: — In trying to work out a propo- 
sition of hydraulic transmission of power, we are anxious to 
learn if possible what the percentage of loss is in the present 
gear driven and worm driven cars from the motor to the 
rear wheels? 

Nashville, Tenn. J. S. F. 

— It has been estimated that in the car having an average 
amount of use, the loss from the motor to the rear wheels is 
approximately 5 per cent. The exact loss is determined by 
a number of factors, however, which vary. One of these is 
in the universal joints which have greater losses as the drive 
departs from that of a straight line. Some companies state 
that in worm drive the losses are 2 per cent larger on loads 
ranging from 8 to 45 hp. 

Specifications of Buick, Ford and Franklin 

Editor The Automobile: — Kindly answer the following: 
Can you give me the numbers of the patents which have been 
taken out on the Air-Friction Carbureter now made in Day- 
ton, Ohio? 

2 — What is the bore, stroke, gear ratio and kind of axle 
in the Buick model 19, five-passenger car? 

3 — What is the bore and stroke, also the gear ratio of the 
Ford? 

4 — What is the bore, stroke and gear ratio of the Frank- 
lin? 

5 — What kind of valves are used in the Franklin engine? 

6 — What is it which makes the economy of the Franklin? 

7 — What is the boiling point in deg. Fahr. of gasoline? 

8 — What is the boiling point in deg. Fahr. in kerosene? 
Barberton, Ohio. 0. H. 
— The Automobile has no records of these patents. 

2 — Buick 19 model had a bore of 4% and a stroke of 4V4 
in. The cylinders were cast in pairs. The car was equipped 
with a tubular radiator, both magneto and dry battery igni- 
tion, cone clutch, selective three-speed gearset, and had a 



wheelbase of 105 in. with standard 56-in. tread. The tires 
were 32 by 4. 

3 — The Ford motor is S% by 4. It is L-head block and 
geared 3.63 to 1. The wheelbase is 100 in. 

4 — The bore, stroke and gear ratio of the Franklin cars 
are as follows: 3% bore, 4-in. stroke and gear reduction 
3.69 to 1 to 1. 

5 — The valves are overhead. 

6 — The principal economy feature in the Franklin car is 
the lightness due to the selection of materials, air cooling 
and other features of design. In explaining the effort to se- 
cure economy, the Franklin company states the following: 

"To move an automobile which has a tendency to remain 
stationary by virtue of its own weight, energy must be em- 
ployed. The drag exerted by the contact of the wheels with 
the ground and the friction of the moving parts must be 
overcome by energy, and the source of energy itself must 
secure the greatest proportion of power which is in the fuel. 
To secure the most power from gasoline, little or no heat de- 
veloped by the combustion of the fuel that can be changed 
into work should be lost; and due to direct cooling on these 
cars, a small percentage is thrown away. The efficient tem- 
perature of operation of a Franklin motor is 350 deg. Fahr." 

7 — The boiling point of gasoline varies with the gravity 
and hence it is impossible to give a boiling point which will 
cover many different grades of fuel. One hundred and fifty 
deg. Fahr. has been frequently given as the boiling point of 
common gasoline. Benzine it is stated has a boiling point of 
176 deg. and kerosene of the highest grade, 185 or 190. These 
quantities are only estimates, however, and cannot be taken 
as mathematically accurate for any definite grade of gas- 
oline. 

Tangent of Tank Angle the Factor 

Editor The Automobile: — We have a Thomas-Detroit 
which we are changing into a raceabout, having dropped the 
seat and placed the tank on the top of the chassis, and we 
would like to know if you could advise the amount of drop 
from the bottom of the tank to the carbureter which would be 
necessary in order to get a free flow of gas on all hills. 

The tank was originally underslung with a forcefeed, but 
for some reason this was disconnected — probably because it 
did not work, although I have heard that the pump on this 
car was eminently satisfactory, and I want to know whether 
or not it will be necessary to rerig this up in order to take 
care of a steady flow of gas at all times and on all hills. 

Williamsport, Pa. H. W. 

— The distance of the bottom of the tank above the car- 




Fig. 1 — Adjustment* are made on the Marvel carbureter used In the 
Buick six at the points A and B 



Digitized by 



200 



THE AUTOMOBILE 



July £9, 1915 




WATC32. 
1CU.FT. 




\ GASOLINE 

(.72 SP. 6EA.Y) 

1.36 CU.FT. 

623 LEn 




Fig. 2 — A volume of gasoline mutt be 1.38 timet at large at a 
volume of water to weigh the tame amount If the tpeclfic gravity 
of the gaaollne It 0.72 

bureter is not the only factor which controls the flow of gaso- 
line. Strange as it may seem at first, the distance of the tank 
behind the carbureter has just as much influence on the angle 
of the grade that the car may climb as the height has. To 
express the proposition definitely, the angle at which the car 
can climb, for any given tank location, depends upon the 
height of the tank above the carbureter vertically divided by 
the distance of the tank back of the carbureter horizontally. 
If, for instance, a tank is 12 in. above the carbureter and 
2 ft. back of it, the determining factor would be 12 divided 
by 24 or 0.5. If the tank on the other hand were 3 ft. back 
of the carbureter, the determining factor would be 12 divided 
by 36 or 0.333. As will be noted this factor becomes less and 
less as the tank is further back of the carbureter. This fact 
becomes more evident still, if you will consider a tank which is 
a foot above the carbureter directly above that instrument 
and compare it with a tank which is a foot above the car- 
bureter, but mounted in the rear of the car. It is evident 
that a better flow will be had from the tank directly above 
the carbureter on a slope of any steepness. 

To bring the matter down to actual figures, if the height 
above the carbureter divided by the distance back of the car- 
bureter measured vertically and horizontally respectively 
equals 0.176, the car will be able to climb anything up to a 
10 per cent grade. If that figure equals 0.268 it will be able 
to climb anything up to 15 deg. If the figure is 0.364 the 
gradient will have to be 20 deg. before flow ceases and if the 
figure is 0.578 the flow would not cease under 30 deg. 

Weight of a Gallon of Gasoline 

Editor The Automobile: — Would you kindly inform me 
how much a gallon of gasoline weighs, the gravity being 0.72? 

San Francisco, Cal. J. R. 

— If, when speaking of gravity, you refer to the specific 
gravity scale the weight of a gallon of gasoline of 0.72 specific 
gravity would be 6.001632 lb., taking water at the specific 
gravity 1 to weigh 8.3356 lb. per gallon. On the other hand, 
if you mean 0.72 gravity on the Baume scale, this would be 
equivalent to about 0.69 specific gravity. Gasoline of 0.69 
specific gravity weighs 5.751564 lb. assuming that a gallon of 
water of specific gravity 1 weighs 8.3356 lb. 

It is generally taken that a cubic foot of water distilled, 
weighs 62.5 lb. although the actual weight is somewhat below 
this. If the gasoline is 0.72 specific gravity, it would take 
1.38 cu. ft to weigh 62% lb. In other words, the volume of 
gasoline to weigh the same amount as a given volume of 
water must be 1.38 times as large if the specific gravity is 
0.72. This is graphically brought out in Fig. 2. 

Gasoline of 63 Baume is in common usage and for calcula- 



tion in regard to the weight for any definite quantity of gaso- 
line of this gravity, a handy chart is given in Fig. 3. Re- 
ferring to this, it will be seen that the weight is very close 
to 6 lb. to the gallon and in making any approximate de- 
terminations of the weight of the various tanks filled with 
gasoline, 6 lb. to the gallon can be taken as sufficiently ac- 
curate. 

If you desire to determine the weight of gasoline for any 
specific gravity, referring to gallon, it is only necessary to 
multiply the figure 8.3356 by that specific gravity. This fig- 
ure is the weight of water since the specific gravity of water 
is 1, multiplying by the specific gravity of the liquid of which 
you wish to find the weight will give you the desired results. 
In case you only have the specific gravity in terms of the 
Baume scale, it will be necessary to secure the specific grav- 
ity from a conversion table. The Baume scale is so arranged 
that 10 Baume corresponds to 1 specific gravity. In other 
words, water would be 1 on the specific gravity and 10 on 
the Baume scale. Ninety on the Baume scale is 0.6363 specific 
gravity. If you desire to secure the specific gravity from the 
Baume scale, and have not a conversion table at hand, it can 
be found readily by the formula : 

140 

Specific Gravity = ^ - ^ 

For example, if your hydrometer showed the gasoline to 
be 64 Baume, and you desired to find the specific gravity by 
means of the above formula, you would divide 140 by 130 
plus 64 or 140 by 194. The result of this division is 0.7216, 
which is the specific gravity of a liquid 64 on the Baume 
scale. To find the weight of a gallon of a liquid of this 
gravity you would multiply 8.3356 by 0.7216, which would give 
you 6.03+ lb. 

Horsepower of Two Cylinder 5 by 

Editor The Automobile: — What is the horsepower of a 
two-cylinder motor with 6-in. bore and 6% -in. stroke at 760 
r.p.m.? 

2 — What type of radiator gives the best results on a 16-hp. 
gasoline tractor and what capacity should it have? 

Fingal, N. D. A. T. 

— It is impossible to give the exact brake horsepower of a 
motor by making calculations from formulas based upon 
bore, stroke and r.p.m. The reason for this is that the mani- 
fold design, valve size and general structure of the motor, 
has so much to do with the matter that the power must be 




Fig. 



3 — Chart thowlng the weight of 63 Baum< gasoline In pound* 
per horsepower hour 
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-Diagram of wiring used on model 10 Bulek showing terminal 
connections 



measured on a block to get anything like accurate results. 
An approximation can be made however, by formula, assum- 
ing that the motor is in fairly good condition and that the 
design is approximately correct. On the basis of this for- 
mula, your motor would develop about 20 hp. 

2 — It would be most economical for you to purchase a ver- 
tical tube radiator as these are cheaper than the cellular and 
more rugged. A radiator of about the size of that used in the 
Ford should be sufficient, and it will be perhaps quite easy 
for you to pick up a Ford radiator either new or second-hand. 

Of course, in tractor work you have not the advantage of 
the speed of the car which you have in ordinary automobile 
practice. When running along a road at 25 m.p.h. the cur- 
rent of air striking a radiator has such a large cooling effect 
that a radiator of smaller size can be used and would be 
necessary if the car were running in such a manner that it 
did not get the benefit of this blast of air. It may be well 
possible therefore, that with a motor which is not designed to 
secure the best cooling efficiency, that a radiator of this size 
will be too small, although it would seem that ordinarily it 
would suffice. The question of radiator size is not one which 
can be determined by formula but is more in the nature of 
experimental work. Where a radiator of definite size has 
been tried out on a given motor with good results, it is natu- 
ral to suppose that on other motors of the same size the same 
radiating capacity will do the work properly, and it is on this 
basis that most radiators are determined. 

Piston Rings for .Whiting Roadster 

Editor The Automobile: — What are the piston ring 
dimensions of the model A, Whiting roadster, which was 
made by the Flint Wagon Works Co. of Flint, Mich.? 

2 — Would a worn cam and breaker arm on Remy magneto 
cause missing and hitting? Is it O. K. while running slowly? 

3 — Is model D Schebler carbureter suitable for this motor? 
Fort Wayne, Ind. J. E. D. 
— The piston ring dimensions on the Whiting roadster are 

3% in. in diameter and 0.187 in. in thickness. 

2 — The worn cam and breaker arm would cause the trouble 
yon refer to. 

3 — Model D Schebler can be fitted to this car, the proper 
size to use being 1 in. 

Missing Due to Loose Terminals 

Editor The Automobile: — Please give me a wiring dia- 
gram of the Model 10 Buick, and give causes and remedy for 
magneto missing or back firing at low speeds. The car runs 
excellently on dry cells, but very poorly on the magneto at 
low speed. 

Meadville, Pa. I. H. A. 

— A diagram of the model 10 wiring is shown in the ac- 
companying illustration, Fig. 4. Missing is due, of course, 
to loose terminals and connections, dirty or burned contact 



points in the circuit breaker, or poor contact of the distributer 
brush with its terminals. The Buick company advises that 
the user should keep the magneto clean. 

Back firing is not due to magneto trouble unless the spark 
is very badly out of time. It is generally due to running with 
too rich or too lean a mixture from the carbureter. 

Wiring of Battery Lighting System 

Editor The Automobile: — Kindly give me the best dia- 
gram for wiring electric lights on an automobile using a 
storage battery only but including a meter for two headlights, 
two side lights, one tail and one dash light with three sep- 
arate switches. 

Newark, N. J. L. S. H. 

— The accompanying diagram, Fig. 5, shows the method for 
wiring electric lights from a storage battery. From your 
inquiry it is not clear whether you wish to operate all the 
lamps independent of one another, or to run them in sets as 
is customary. That is, it is generally the practice to have the 
two headlights in parallel on one switch with the side and 
tail lights on another. A third point on the switch turns on 
both sets, with the dash light independent, so that it can be 
turned on or off as desired. This gives you independent 
switching arrangement without the complication of an inde- 
pendent switch for each arrangement of lights. It is hardly 
possible that you will desire to burn one headlight at a time 
but since you are using the storage battery it might be that 
you will desire to economize in this direction and probably 
the best arrangement in that case would be to simply have 
an independent switch to break the circuit to one of the 
head lamps during the time that you desire to operate on but 
one. 

Another means of effecting economy in the current con- 
sumption is to have the side lamps off when the headlights 
are on. You will rarely if ever require both, because the side 
lamps are merely for the purpose of running signal lights 
with the illumination feature secondary. The tail light you 
will need continuously while running or while the car is 
standing at night 

To sum up, the conditions which you will probably require 
with the battery as the only source of current are as follows : 
1 — Side and tail lights lit for car standing, or running 
through cities where headlights are barred. 2 — Head and 
tail lights lit for country work; 3 — One head and tail light 
lit for running through country with good roads. The ac- 
companying wiring diagram gives the method for accom- 
plishing these conditions and at the same time provides an 
ammeter to measure the current consumption under any con- 
dition. The dash lamp is so placed that it can be turned on 
occasionally to see the dash instruments and to test the tail 
light with which it is in series. 
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Fig. 5 — Method of wiring a car for using electric lights In connection 
with a storage battery 
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Analysis and Valuation of Motor Fuels 
14 Methods for Examining Them 

From German Data 



WHILE the number and diversity of motor fuels made, 
sold and used for automobile and boat purposes in 
Germany are much greater than in the United 
States, the results of the work done for a series of years by 
Dr. Karl Dieterich in examining all these fuels, with a view 
to determining their relative utility and value and enabling 
the public to distinguish among them, will also here be found 
of interest and valuable for reference, so much more as Dr. 
Dieterich adds to his competence as a chemist, being a direc- 
tor of the Helfenberg Chemical Works Corporation, that of 
an enthusiastic automobilist who has owned and driven nearly 
thirty different cars. He has lately advocated the plan of 
buying a new car or two every year on the ground that the 
pleasure is increased, the worries reduced and that the ex- 
pense of it can be very moderate if the cars are treated right 
and the opportunities for trading the used cars at a good 
price are quietly watched with the aid of organized profes- 
sional salesmanship. But, it may be said, other contributors 
to the German automobile press vigorously deny that this 
"American plan" can be made economical for persons in or- 
dinary circumstances, though it may be possible to make it 
less extravagant than it generally is. 

Dr. Dieterich reports his work in Automobil-Rundschau for 
May, where it occupies the whole issue, comprising thirty 
text pages, and the report is also published as a separate 
print by the Mitteleuropaiaches Motorwagen Verein (Central 
European Automobile Association). An extract is presented 
in the following, giving the reasoning, statements and chem- 
ical information of widest technical and trade interest. 

(The German term Benzin is throughout rendered as "gaso- 
line," but the word Gasolin or Gasoline is used in Germany 
as a trade name for certain grades.) 

Many Varieties — Insufficiently Labeled 

The fuel for internal combustion motors was formerly only 
one substance called gasoline whose chemical and physical 
properties varied but little, but nowadays a large number of 
fluids are in the market, some of which appear under fan- 
tastic names and with claims of incredible fuel virtues. In 
most cases there is only question of mixtures of gasoline and 
benzol, of benzol and alcohol, occasionally with additions of 
kerosene, and they all, of course, have certain advantages, but 
on the whole they are never superior to the good unmixed 
gasolines for ordinary automobile motors. The admixture of 
nitrogen compounds is on account of the great increase of 
the explosive violence and the danger of backfiring not to be 
undertaken except with the greatest caution. During the ex- 
aminations extending over a number of years, nitro-admix- 
tures have been encountered very rarely but camphor and 
naphthalene with some frequency. 

We have advanced so far with modern carbureters that we 
do not depend absolutely on gasoline but can make use of 
almost any fuel whose properties we know, if we acquire the 
experience and insight enabling us to adapt ourselves to the 
circumstances. The skilful motorist can drive with benzol 
and alcohol, and if the motor is sometimes found injured 
through the use of such fuels this result can generally be 
traced to unsuspected adulterations. It is necessary to have 
the mixtures so nearly pure and definite in their properties 
that nothing impossible is asked of the carbureter. Not only 



a chemical examination of motor fuels is therefore needed bat 
certain criteria should be established for recognizing the prop- 
erties of every fuel in the market. Under the present cir- 
cumstances the automobilist or employer of motor power can- 
not be expected to find his way among the many grades and 
mixtures that are offered him, and the chemist who under- 
takes to analyze them looks in vain for systematic guidance 
in the technical literature. [The author gives a list of all 
important German books and articles dealing with the fuels 
and a digest of the contents of each of them.] 

Many believe that after the war is over and gasoline again 
becomes available German automobilists will refuse to return 
to this fuel, having learned to get along without it, but it is 
to be remembered that there is a superior convenience in the 
use of gasoline. The motor can be started easily, even in 
winter, with the gasoline, and it can be obtained everywhere; 
while with benzol and especially with alcohol mixtures a 
marked drop in the temperature necessitates some re-arrange- 
ment of the carbureter with adjustment of the pre-heating 
and of jets. The chauffeur usually prefers the less exacting 
gasoline and influences his employer in this direction. A 
quite general return to the gasoline is therefore to be ex- 
pected after the war, habits and convenience being strong 
factors, though it is to be hoped that benzol will become a 
stronger and stronger competitor. Meanwhile the enormous 
demand for motor fuels and the resulting price fluctuations 
have changed the market conditions radically. While for- 
merly the standard article was a fairly pure gasoline with 
the boiling points close together and scarcely any components 
that did not evaporate at 100 deg. C. and was sold for less 
than 30 Pfennig (7% cents) per kilogram, the fluid obtain- 
able at this price now is a gasoline of medium specific gravity, 
impure, containing benzol, with boiling points far apart and 
with 20 to 30 per cent of components which do not evaporate 
below 100 deg. C. At the same time the carbureters have 
been adapted to the lower grades of fuel. In some of them, 
which are intended to work with impure medium and heavy 
gasoline, with benzols and even with alcohol, no other changes 
are needed for going from a volatile to a heavier fuel than 
adjustments of air intakes and jets, increased pre-heating 
and raising of the float level. In other carbureters even these 
changes can be dispensed with if maximum fuel economy is 
not demanded. At a pinch the modern carbureter thus con- 
sumes anything, even if it cannot digest it- 
Specific Gravity No Criterion 

Commerce in gasoline and benzol has so far been based on 
confidence, as they have been sold almost exclusively on a 
basis of specific gravity, although it is possible to produce any 
specific gravity of the middle range by suitable mixing of 
higher and lower fractions of the distillation. The result is 
usually one of the mixtures, before referred to, in which 
boiling points are far apart and a large percentage of the 
components does not vaporize till above 100 deg. C. This 
development has now made the testing of the motor fuels a 
necessity; also a separation between gasolines which are 
adapted for motors and those which are not. It has become 
desirable to establish physico-chemical specifications for the 
fuels and to discontinue the practice of grading them by 
their specific gravity alone. 
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Comparison of Gasoline and Benzol for Motors 





GASOLINE 


BENZOL 


Origin 


Distilled from Petroleum 


Distilled from Coal 




By repeated fractional distillation, supplemented, if necessary, 
by washing with acids and alkalis. 


Mostly from the gases of coke furnaces; also from light coal tar 
oil. Refined by repeated distillation and leaching with acids, 
lye and water. Can be made synthetically from benzoic acid 
or acetylene. 




Unstable mixture of hydrocarbons of the paraffine group: butane 
CtHio. pentane CtHu, hexane CtHu, heptane CtHu, octane 
CtHu. Principal component is hexane. Boiling point, 69 
deg. C. 


Almost constant mixture of aromatic hydrocarbons. Pure benzo 
has 95% CsHe; commercial automobile 90% benzol consists 
of 84% benzol, 13% toluol, 3% xylol and traces of tbiophene 
It is called "90%" because 90% should evaporate up to 100 
deg. C. 


Chemical formula and specifica- 
tion. 


In the main CHi«; further C«Hi», CiHu, CtHu. CjHii. A par- 
affine hydrocarbon with open C-chain, indifferent to acids and 
alkalis. 


In the main C<H<; in addition C.H, (CH»>, CH« (CHi)i and 
CiHtS. Aromatic hydrocarbon with closed C-chain. Nitric 
acid and sulphuric acid, mixed, changes benzol to nitrobenxo 


Carbon and hydrogen contents. . . 


About 85% C and 15% H. 


About 92% C and 8% H. 




From .680 (light) to .750 and higher (heavy), at 15 deg. C. 


Pure benzol .8730 to .8770 at 15 deg. C. Automobile benzo 
about .880 at 15 deg. C. 




Hexane 69 deg. C. (pentane 36 deg. C, heptane 98.4 deg. C, 
octane 125.5 deg. C). Light gasoline (from .650 to .700 s.g.) 
between 40 and 100 deg. C. ; medium from .700 to .730 s.g.) 
between 45 and 140 deg. C. 


Pure 80 to 81 deg. C. Automobile about 80 to 120 deg. C 
Toluol. Ill deg. C. Xylol, 138 to 141.9 deg. C. 


Heat units (calories) 


9,500 to 10,500. 


9,350 to 10,000. 


Freezing point 


Below 15 deg. C. minus. 


Pure at 0 deg. C; automobile benzol at 5 deg. C. minus. Mix- 
ture of H benzol and H gasoline at about 10 deg. C. minus 
Auto-benxol is doctored with additional toluol for winter use 
to lower the freezing point. 


\ elocity ot flame propagation in 
explosive mixture. 


2.5 meters per second (oxyhydric gas 100 times as fast). 


Smaller than for gasoline. 


Air required for combustion 


For 1 kilogram 11.7 cubic meters of air, the latter composed of 
fi nitrogen and H oxygen. 


For 1 kilogram 10.2 cubic meters of air. In practice 20% more 
air is used. 




CtHn+190 = 6COi+7 HiO; or hexane -(-oxygen = carbon dioxide 
-(-water. 


CflHa 4-150 =6 COi +3 HjO; or benzol -!-oxygen = carbon dioxide 
-(-water. 




With economical motor 20 to 23<" c . Rest goes into heat and 
intermediate combustion products, as only a smaller portion 
is completely oxidized. 


Similar to gasoline. Benzol is less sensitive to correctness of 
air mixture than gasoline. 


Effective horsepower from 35 hp. 
Bussing motor, by official tests. 


At ISOOr.p.m.: medium gasoline, 54 hp.; heavy gasoline, 53.6 hp. 


Only 49.4 hp.; 8% less than with gasoline. 


Weight capacity of fuel tank for 100 


70 kilograms. 


86.5 kilograms; giving greater mileage from one filling of tank 
than gasoline. 




Easier with gasoline. Most modern carbureters can work with 
either gasoline or benzol. 


More difficult; requires therefor in practice more air as well as 
more heat. 




Almost odorless. Exhaust acid and irritating to mucous mem- 
branes. 


Aromatic. Exhaust also aromatic; at all events plcasanter odor 
than from gasoline. 




Gases poisonous; caution needed. 


Unrefined more poisonous, auto-bcnzol not more poisonous; 
caution needed. 


Fire risk 


Considerable. 


Less risk as less volatile. 




No. 


No. If it does, the carbureter is not properly adjusted. Sooting 
and oily deposits are symptoms of irrational carburizatiou or 
unsuitable carbureter. 


Price per kilogram (In Germany, 
Hit). 


Light grades more than 50 pfennig: heavy grades cheaper. 


Formerly 30 pfennig; now higher. 




America, F.ast India, Japan and Sunda Islands (Sumatra, etc.) 
produce 40 million tons of petroleum annuallv. Itussia. 
Galicia, Houmania and Germany les.« than 13 millions. Deal- 
ers everywhere. 


Germany produces now 120,000 to 150,000 tons, covering home 
demand. Sales* stations organized, and more to be established. 



Chemical analysis alone has, on the other hand, become 
more or less inadequate and unsafe through the specialization 
of the fuel preparations, as the methods of analysis prescribed 
in the technical literature take little or no heed of the de- 
mands which should be made in each class of the gasolines 
*nd of the other fuels. [There is a clash here in the nomen- 
clature, as the Germans speak of light, medium and heavy 
Benzin, making three classes, while no similar classification 
of gasolines is recognized in the United States.] Such analy- 
sis now requires to be specialized with a view to bringing out 



the fitness or unfitness of each preparation for its intended 
purpose, and here the guidance of long and first-hand prac- 
tical experience with the operation of motors is needed in 
order to throw the light of practice over the chemical exam- 
inations. This means, further, the general adoption of a 
special apparatus and process, devised under the guidance of 
all the required special knowledge and motor skill and suit- 
able for being used and applied by ordinary chemists or even 
by motorists who are laymen in this branch of science. [One 
of the author's objects is admittedly to present the merits of 
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his own testing apparatus and of the preparation, called 
"Dracorubin" paper, which is the practical upshot of his pro- 
tracted investigations in this field, while also giving ex- 
haustively the technical and practical reasons for the 
preference accorded them among all appliances for tests of 
motor fuels.] 

The accompanying table giving a comparison of gasoline 
and benzol in their main physical and chemical features is 
useful for reference and serves as an introduction to other 
tables giving complete physico-chemical examination of 92 
gasoline, benzol and alcohol products, most of which are in- 
tended as fuels for motors, from automobile and aviation mo- 
tors to Diesel motors, while a few are intended for industrial 
purposes and illustrate the subject by contrast. 

Fourteen Methods of Examination 

The methods by which each of these products has been 
examined and classified comprise: (1) determination of the 
specific gravity, (2) noting of colors and other exterior char- 
acteristics, (3) test of odor on filter paper, (4) noting time 
required for complete evaporation of given quantity, etc., (5) 
behavior with litmus, (6) coloration with sulphuric acid, (7) 
qualitative and quantitative tracing of aromatic hydro-car- 
bons and unsaturated combinations, (8) test for benzol with 
isatine (CJIiNO,) sulphuric acid, (9) test for benzol by ni- 
tration with nitric and sulphuric acids, (10) test with "Dra- 
corubin," (11) test with nitrate of silver, (12) test for water 
with calcium carbide, (13) fractional distillation and (14) de- 
termination of refractometer degree. 

[Dr. Dieterich now gives an account of the process with 
each of these methods and of the observations made in con- 
nection with each of them, finally coming to his conclusions 
with regard to the best classification of motor fuels, the de- 
mands which should be made in each class and the safeguards 
which should be established in commerce to enable purchasers 
to know what they are buying and how that which they buy 
may be utilized to best advantage. Reversing this order, his 
conclusions are here given first, while the tables of examina- 
tion data for each of the ninety-two products are omitted. The 
descriptive account of the examination methods follows in 
part and will be finished in another instalment.] 

Regulation of Motor Fuel Commerce 

Above all it is asked that every gasoline shall be sold under 
one of three classes: Class A, light motor gasolines (Motoren 
Leichtbenzine) , class B, medium motor gasolines (Motoren 
Mittelbenzme) and class C, heavy motor gasolines (Motoren 
Schnverbenzine or Nutzbemine). These terms should cor- 
respond to definite characteristics, so that the class name 
alone will tell the motorist approximately the quality of the 
brand. 

Steps in this direction have been taken by different auto- 
mobile associations, by the commissary department of the 
army and by municipal bodies, in so far as they purchase gas- 
oline according to specifications, relating especially to the 
boiling point limits, and the proposition is therefore not 
altogether new. 

The details of the demands to be made are worked out in 
the following schedules, in which all the required classifica- 
tions of benzols and alcohol mixtures are also indicated, and 
which refer to the results which should be obtained by the 
above-mentioned different test methods. 

I. Motor Gasolines 

Class A: Light Motor Gasolines 
Specific Gravity: 0.650 to 0.700 . 
Primary Properties — colorless, leaving no odor after evap- 
oration, perfectly free from dirt, leaving no grease spot. 

Time for Evaporation (of given quantity under given con- 
ditions) — less than two hours. 
Reaction with Sulphuric Acid — almost colorless, at most 
a faintly yellow coloration of the acid. 



Nitration Test — as nearly free from benzol as possible, at 
most a faint odor of nitrobenzol. 

"Dracorubin" Test — the gasoline colorless, at most a faint 
rose pink sheen, traces of benzol, at no events more than 5 
per cent. 

Nitrate of Silver Test — perfectly negative. 
Carbide Test for Water — perfectly negative. 
Litmus Test — perfectly neutral. 

Boiling Points — as close together as possible, lower limit 
40 deg. C, upper limit 125 deg. C. 

Components Above 100 Deg. C — preferably none, at most 
10 per cent. 

Refractometer Degree — not under 54. [Explained in the 
next instalment.] 

Price: highest of any motor gasolines, at present fluctuat- 
ing (in Germany) between 46 and 55 pfennig per kilogram. 

Class B: Medium Motor Gasolines 
Specific Gravity: 0.701 to 0.730 

Primary Properties — colorless, no odor after evaporation, 
perfectly free from dirt, leaving no grease spot. 

Time for Evaporation — not over 2% hours. 

Reaction with Sulphuric Acid! — at most faint yellow col- 
oration of the acid. 

Nitration Test — almost free from benzol, small amounts 
of nitrobenzol admissible. 

"Dracorubin" Test — gasoline nearly colorless, at most faint 
rose pink coloration; small natural benzol content, at most 
20 per cent admissible. 

Nitrate of Silver Test — at most a faint coloration. 

Carbide Test for Water — perfectly negative. 

Litmus Test — perfectly neutral. 

Boiling Points — lower limit 45 deg. C, upper limit 140 
deg. C. 

Components Above 100 Deg. C. — at most 30 per cent. 
Refractometer Degree — not under 53. 
Price — lower than Class A; at present between 35 and 45 
pfennig per kilogram. 

Class C: Heavy Motor Gasolines 
Specific Gravity: 0.731 to 0.750 and higher 
Primary Properties — as colorless as possible, leaving as 
little odor and grease after evaporation as possible; yellow- 
ish coloration, some odor and residue admissible. 

Time for Evaporation — preferably not more than three to 
four hours. 

Reaction with Sulphuric Acid— from yellow to light brown 
coloration of the acid admissible. 

Nitration Test — certain amounts of nitrobenzol or nitro- 
toluol admissible, showing a natural content (not an ad- 
mixture) of aromatic hydrocarbons. 

"Dracorubin" Test — gasoline rose pink to light red or 
yellow-brownish coloration; not over 25 per cent of aromatic 
hydrocarbons (benzol, toluol, etc.) admissible. 

Nitrate of Silver Test— faint blacking admissible. 

Carbide Test for Water— perfectly negative. 

Litmus Test — perfectly neutral. 

Boiling Points— lower limit 65 deg. C, upper limit 150 to 
170 deg. C. 

Components Above 100 Deg. C— as many below as pos- 
sible, not more than 75 to 80 per cent above. 

Refractometer Degree— not under 50. 

Price — lowest of all motor gasolines, at present usually 
below 30 to 35 pfennig per kilogram. 

II. Motor Benzols 
Specific Gravity: 0.880 to 0.885 
Primary Properties — as colorless as possible, at most 
faintly yellowish, leaving no odor after evaporation, no 
residue. 

Time for Evaporation— preferably not over 3V4 hours. 
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taction with Sulphuric Acid — weak yellow coloration of 
I ici admissible. 

•DrKombin" Test — dark blood red color = 90 per cent 

is!, the test paper after drying tile red, finely mottled. 

\itni< of Silver Test — blackened. 

fjriide Test for Water — perfectly negative. 

Uais Test — perfectly neutral. 

Wo; Points — lower limit 80 deg. C, upper limit 120 
|C 

(•patents Vaporizing Below 100 Deg. C. — at least 90 

■cot, the rest passing before 120 deg. C. is reached. 

fcfnrtomeler Degree — 37 to 38. 

Bint present 32 to 37 pfennig per kilogram. 

DL Motor Alcohols 
Specific Gravity: 0.822 to 0.825 
hair; Properties — almost colorless, faintly yellow, odor 
■Mar to denaturing agent (pyridine), 
[fcfor Evaporation — at most 44 to 5 hours. 
Homrobin" Test — dark blood red color = 95 per cent 
■ad test paper after drying not mottled, bright rose 

kSaf Points — lower limit below 70 deg. C, upper limit 85 

meatnts Vaporizing Below 100 Deg. C. — 100 per cent. 
RMat Test for Water — only small air bubbles and traces 

[knttoBeter Degree — 58 to 59. 

Bh-tt present about 35 pfennig per kilogram. 

■ faring these requirements for the five classes of 
paxr'als. it has been considered that carbureters are being 
Ml all the time and that therefore the demands should 
Iktalated a little milder than the actual conditions of 
■Ht would justify. 

p brief references to the different testing methods 

■ tie not sufficiently explained in the schedules are 
■dear in the detailed account of each method, the first 
P»? rtieh follows herewith. 

L To Determine the Specific Gravity 
pdc gravity is determined either with Mohr's scales 
■ammeter at 15 deg. C. For the gasolines a corrective 
Madrisable, and that devised by Mendelejef has been 

■ to. it described in Holde'S Untersuchung der Kohlen- 
P**»/e. Oele und Fette, 4th edition, page 55. 

» aedium gasolines now most used, which are those 
Bendy from .715 to .730, show such wide differences 
*"Pwition and value that for this reason alone the cus- 
H classification by specific gravity without mention of 
pat results becomes worthless. This classification 
Itaefore be used merely as a convenient basis giving 
^fh division lines, and within each class each fuel must 
Npd individually by other indications and with its pur- 
»wi price in mind. 

■ proposed classification by specific gravity is given in 
Wpmg schedules. Mixtures of gasoline and benzol or 
■» and alcohol have their specific gravity determined 

■ proportions of their components. 

- Color and Other External Characteristics 
W shaking the fluid one pours some of it into a high 
■•'clear glass and observes it, using a sheet of white 
r *» background. In the case of gasolines, if they are. 
it is not possible to tell what class they belong to. 
"ery heavy gasolines and impure benzols and 
"* *kow a yellowish tint. And it must of course be de- 
■» of all the fuels that they shall be clear; that is, 
'■T A*ll not contain particles of dirt. 

3. Test for Odor on Filter Paper 
of the fluid is poured out on filter paper and is 
The characteristic odors of fasoline and of 



benzol can be recognized. The easier and more rapidly a 
gasoline or benzol evaporates, without leaving any odor or 
greaise spot on the filter paper, the better it is. The odor 
disappears slowly after a mixed or highly composite gasoline. 
Imparities remain altogether, and poor gasolines of class B 
leave a permanent odor and sometimes, as also in the case 
of most of the gasolines of class C, a greasy residue. De- 
natured alcohol leaves a white residue smelling of wood al- 
cohol and pyridine. Fluid containing water leaves beads or 
dropB of water. 

4. Timing of Evaporation in Clock Crystal 

An evaporation pan shaped as the crystal of a clock (the 
edges rising at a right angle, not flaringly as a saucer) , 10 
centimeters (4 in.) in diameter and 1 centimeter deep, is 
placed on a piece of black paper, for easier observation, in 
a place that is free from drafts and where the temperature 
can be maintained between 15 and 20 deg. C, and is filled 
with 10 cubic centimeters of the fluid to be examined. The 
observation relates to the time required for complete evapo- 
ration, to the uniformity — whether it evaporates more rapidly 
at first and later more slowly — and to the residuum, which 
may be odorous, oily, white or of other nature. 

This test is not commonly employed and has the disadvan- 
tage that it is not always easy to maintain an equable temp- 
erature without drafts in a room, but this difficulty corre- 
sponds somewhat to the working conditions of a carbureter, 
and the test gives a practical picture of fuel quality which 
is not so readily obtained by other means by laymen. The 
average time limits which must be required of the different 
classes of fuels is given in the schedules. 

An observation in connection with this test is that mix- 
tures of light and heavy gasolines as well as poor gasolines 
in general show a tendency to the formation of drops, but no 
safe inferences can perhaps be drawn from this peculiarity. 

A guide to the proportions in which admixtures affect the 
time of evaporation of gasolines is given in the following list, 
in which it will be noticed that the time for pure gasoline is 
only 57 min., while the schedule of requirements for light 
gasolines of class A allows "less than 2 hr." 

Time for Evaporation op 10 Cubic Centimeters op Fuel in 
Vessel of 10 Centimeter Diameter and 1 Centimeter Deep 

Pure gasoline 

+ 5% benzol 

+ 10% " 

« « +20% " 

+ 25% " 

+ 30% " 

" " +40% " 

+ 50% " 

+ 60% " 

+ 70% " 

+ 80% " 

+ 90% " 

Ether 



Xylol — after 3 days not yet evaporated. 

Motor alcohol 95% 4 % to 5 hr. 

As the time and the uniform progress of the evaporation, 
from beginning to end, means a great deal for indicating 
whether the fuel is liable to clog a carbureter nozzle and for 
the functioning and responsiveness of the carbureter in gen- 
eral, and the test shows marked differences in the evapora- 
tion time of the gasolines in class C, and less pronounced 
but still important ones in classes A and B, its practical 
utility may be considered established. 

It shows a number of interesting peculiarities in the re- 
tarding and disproportionate effects of heavy components. 
(To be continued) 
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Midgley Non-Skid Tire 

THE Midgley tire secures its non-skid 
quality by steel wires embedded in 
the tread. These wires are in the 
shape of spiral springs made of steel 
piano wire. As shown by the section 
herewith, there are four of these spirals, 
each long enough to completely encircle 
the wheel. They are vulcanized into the 
rubber, with their outer surfaces just 
at the surface of the tread. After run- 
ning a few miles the wear against the 
road cuts the exposed edge of the wire, 
cutting the spring in such a way that the 
wire is no longer in a spiral, but consists 
of a great number of wire loops shaped 
like horseshoes, with the ends appearing 
just even with the surface of the rubber. 
The idea is that when the tire comes in 
contact with the road the rubber is 
pressed back and the points project, grip- 
ping the road like claws. 

This action of the wire is secured until 
the tire is worn down completely past 
the bottom of the wire loops. According 
to the manufacturers of the tire, the non- 
skid quality will be maintained for 6,000 
miles, and besides being proof against 
skid are also of such a nature as to re- 
duce the chances of puncture, eliminate 
the possibility of stone bruise and pro- 
tect the side walls against blow-out. — 
Midgley Tire & Rubber Co., Lancaster, 
Ohio. 

Nesco Portable Refrigerator 

Very often the automobilist desires to 
carry with him a quantity of fresh food 
for a trip where a picnic lunch is in- 
dulged in. In order to keep the food on 
such a trip fresh and cool, the Nesco 
refrigerator has been brought out espe- 
cially designed for the purpose. It is 
contained in a convenient size metal 
case with side handles so that the entire 
outfit can readily be moved from one 




Opesco hood and radiator shell for Fords 




Midgley non-skid tire In section 




Nesco portable refrigerator 



place to another. The measurements of 
the box are 17.M by 12 by 10% in. and 
the outfit includes a granite enamel 
water cooler with a nickel-plated faucet 
which screws into the cooler making 
cleaning easy. The box is made with 
rounded corners as shown herewith and 
is made in two styles, either japanned 
oak or japanned white. The list price 
either style is $50 per doz. — National 
Enamelling & Stamping Co., Milwaukee, 
Wis. 

Ospeco Hood for Fords 

A new hood and radiator shell for 
Fords under the name of Ospeco is be- 
ing manufactured which not only gives a 
new style of hood line but also alters the 
outward appearance of the radiator, 
effecting considerable change in the ap- 
pearance of the whole front of the car. 
The equipment has a shell which fits over 
the radiator and the whole is rigidly at- 
tached by means of a hood ledge which 
is part of the outfit and is fastened to 
the dashboard. The lower part is held 



by the regular Ford radiator fasteners. 
The hood is of heavy steel finished in 
two coats of baked enamel. The radiator 
shell may be finished in nickel, if desired 
Price, $15.— The Ouchie Specialty Co., 
Detroit, Mich. 

Positive Split Rim Tire Remover 

A positive tire remover is designed to 
take the tire from split rims in a short 
time without prying, hammering:, or 
running any danger of injuring; the 
casing or rim. Many difficulties have 
been encountered in the moving of de- 
tachable rims from casings, and it has 
always been a difficult task where the 
casing showed any tendency to stick. 
The subsequent hammering has often 
damaged rims to such an extent as to 
make them practically useless. 

With the positive remover the rim is 
drawn together evenly and sprung out of 
line. It can be folded up to fit in the 
tool kit of the car and can be adjusted 
to fit any size rim. Its weight is 3 lb., 
and it is sold for $2. — Positive Supply 
Co., Davenport, Iowa. 

So-Luminum Aluminum Solder 

The latest aluminum solder evolved is 
called So-Luminum which is designed to 
render possible perfect soldering of bro- 
ken aluminum parts without recourse to 
welding. The new preparation is too 
hard and strong to permit of using a 
soldering iron, though the metal runs at 
a very low temperature and tins quickly. 
A gasoline torch is the only thing that is 
necessary and the So-Luminum is 
claimed never to break at the soldered 
point while there is no oxidization. Lost 
bits of aluminum can be replaced by 
building up and are said to be found 
harder than the original under the ham- 
mer test. So-Luminum is claimed to take 
the place of welding and to do the work 
in one-fourth the time at one-fourth 
the cost. — So-Luminum Mfg. & En- 
gineering Co., New York City. 

High Power Magnet Charger 

In order to permit car owners to do 
their own charging of magnets for mag- 
netos, a simple device has been desired 
for some time. The new high-power mag- 
neto charger is designed to fit the needs 
of either the repairman or private owner, 




Positive spilt rim tire remover 
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and is a compact instrument which can 
be readily operated by any one. The 
charging: box is compact, of light weight 
and simply operated. The horseshoe 
magnet is removed from the magneto, 
placed against the opposite poles in the 
charging box and then pressed down into 
the box where the coils are located. The 
current is then switched on and off and 
the magnet is charged. The outfit sells 
for $15 complete.— C. C. McDonald Elec- 
tric Co., Chenoa, 111. 

Topping Jack 

Since the advent of the automobile 
there has been a demand for safe, effi- 
cient and easy-working jacks. The Top- 
ping jack, built on the same principle as 
a locomotive jack, that is, operating by 
means of a screw, has recently been in- 
troduced with these features. 

The special feature of the jack is the 
screw, which produces a rise at both 
ends, the jack therefore working twice as 
fast No appreciable increase in effort 
is required to operate it. On the center 
of the screw is fitted a bevel gear which 
meshes with a bevel pinion, this pinion 
being actuated by a ratchet into the 
socket of which the handle is fitted. 

On the upper end of the jack is a right- 
hand thread which engages with the 
traveling lifting head and the left-hand 
thread on the lower end with the stand- 
ard. Both the head and standard are 
inclosed in a protecting case or shell, out 
of which they emerge as the jack is oper- 
ated. The jack is reversed by throwing 
over a small pin located at the base of 
the handle socket. Another feature is 
that the swivel top is removable and can 
be replaced by another swivel top having 
a side spur for low set axles as shown 
in the accompanying illustration. 

The passenger car jack, which has a 
rise of T in., costs $6.50 with an extra 
charge of 50 cents for the side lift. The 
track jack with a similar rise costs $8.50. 
—Topping Bros., 122 Chambers Street, 
New York City. 

Stevens Products 

Breaking off a cylinder-head or water- 
connection bolt in the hole is often a 
serious matter to the owner of a Ford 
car, because of the difficulty of getting 
out the stub and keeping the threads 
clean and intact The work is easily 
done, however, with a Stevens set which 
includes a drill of the proper size to drill 
out the bolt leaving only a small 
amount of metal in the threads ; a bush- 
ing which goes in the clearing hole in 
the cylinder head to guide the drill — 
solving what is perhaps the most difficult 
part of the problem; and a tap to clean 
out the threads ready for the insertion 
of a new bolt The set is inclosed in a 
neat case and sells for $1. 

Another product of the company is a 
gasoline valve for Ford cars which is ar- 
ranged to stop the supply of fuel to the 




McDonald high-power magnet charger 
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Improved Stewart single-cylinder tire pump 




Detail* of the Topping Jack which operate* 
on the acrew principle 




Above — Stevens gasoline valve for Fords. 
Right — Drill, bushing and tap for removing 
sheared bolts. Bottom — Safety radiator 
emblem 



motor and so warn the driver when there 
is 1 gal. left; turning the valve to the 
emergency position permits this gallon 
to be used. Another position of the 
handle shuts off the supply altogether, 
locking the car. The device is screwed 
into the tank and the indicating dial and 
the handle are attached to the heel- 
board. The valve can be installed by the 
owner. Price, $1. 

To help keep in the driver's mind the 
Safety First idea the Stevens concern 
has placed on the market a neat radiator 
emblem, consisting of a radiator cap sur- 
mounted by a plate bearing the words 
"Safety First" in white letters on a 
green ground — the official colors of the 
"Safety First" Society. The emblem is 
adapted to any car. It sells at 75 cents. 
—Stevens & Co., New York City. 

Stewart Tire Pump 

The Stewart single-cylinder tire pump 
has been improved in several details. 
The piston is fitted with one large ring 
and a unit of five small rings. Rigidity 
of attachment is insured by providing 
four bolt holes in the flanged base. The 
shifter arm is a separate part and can 
be Bet at any angle required by the space 
available for the installation of the 
pump. A brass coil connects the outlet 
valve with the hose and acts as a radia- 
tor, preventing the sending of hot air 
to the tire in case the operator should 
neglect lubrication for a long period. 
The pump is furnished complete with at- 
tachments for attaching to any standard 
car on the market. Price, $16. — Stew- 
art-Warner Speedometer Corp., Chicago, 
111. 

Titan Bronze for Manufacture 

A new metal which is designed to take 
the place of brass castings, and also to 
cheapen the cost of manufacture, for 
certain purposes, has been brought out 
in the form of a bronze known as Titan. 
The new metal has a tensile strength, 
according to its manufacturers, of from 
75,000 to 85,000 lb., and an elastic limit 
of 40,000 to 48,000 lb. The reduction of 
area is said to be from 45 to 50 per cent 
and elongation 22 to 30 per cent, thus 
enabling its use in many places where 
steel has been used but where bronze 
would have been preferable. The advan- 
tage over steel is said to be principally 
in its corrosion-resisting qualities. The 
metal can be worked hot and where the 
reduction in manufacturing cost enters, 
is due to the use of a method by which 
the gear makers can cast it in sand or 
iron hills and then press it into a die of 
correct size. This gives a process with 
many of the advantages of die casting 
principally in that the machining costs 
for finishing are avoided. The main uses 
of the new metal are given as for drop- 
forgings, hot-rolled thread bolts, screws, 
gears, pinions, etc. — Alpha Metals Co., 
Bellefonte, Pa. 
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Medanich Motor Has Balanced Exhaust 

Semi- Automatic' 'Exhaust Valve and Unusually Large Intake 



■3d i 






Left— Side view of one-cylinder Medanich motor. Center — End section, showing exhaust valve close. Right — Exhaust valve open. 
Is the cylinder pocket which permits the gases to pass around the valve, balancing it and preventing it from sticking 



A MOTOR which is featured by the possession of a bal- 
anced exhaust valve and an unusually large intake 
valve and port area, has been brought out by the 
Medanich Motors Co., Inc., Louisville, Ky. This concern 
was recently incorporated in that State with a capital stock 
of $125,000 subscribed by local capitalists and has had since 
the early part of March a single-cylinder motor in daily op- 
eration driving a 3%-hp. generator at the plant of a local 
concern devoted to experimental work. 

The illustration herewith shows a section of the motor with 
exhaust valve in closed and open position. The manner in 
which the exhaust valve springs clear of the operating mech- 
anism, when the force of the exhausting gases gets beneath 
the seat and above the valve, is also shown. This and the 
unusual construction and type of valve and port shapes and 
arrangements make up the features of the new design. 

Will Work on Kerosene 

As will be seen from the illustration, the intake valve is 
an overhead poppet which is only noticeable from its unusual 
size and the size of the cage containing it. The intake passes 
from the side-outlet carbureter illustrated, around the cored 
exhaust passage and directly into the chamber above the 
valve. The passing of the exhaust ports directly through the 
intake passage preheats the mixture, and it is one of the 
claims of the inventor of this motor that, due to this heat, 
it will operate on kerosene with the usual type of carbureter. 

The semi-circular, cylinder pocket A, in the upper portion 
of the exhaust valve chamber permits the mixture under com- 
pression and the burning gases during explosion to pass en- 
tirely around the exhaust valve, thus permitting it to balance 
itself and preventing it from sticking against the cylinder 
wall. When the exhaust valve is open, any pressure in the 
cylinder tends to force the valve back upon its springs, com- 



pressing same. This is done whenever the exhaust cam 
touches its bell crank with sufficient force to pull the valve 
down a minute fraction of an inch and break the seal of the 
valve seat. When this is done, the force of the out-rushing 
exhaust gases forces the valve downward against the spring. 
The cam is so arranged that the valve will not close when 
the cylinder pressure falls before the pressure of the spring, 
but will be held open by it until the cylinder is completely 
scavenged. 

It is stated that the cylinder pocket surrounding the ex- 
haust valve at A is so small that the economy of operation 
is not affected. Carbonization of this balancing port is also 
stated to be avoided by the thorough scavenging which takes 
place at each exhaust stroke. 

The unusually large size of the intake valve and its cage 
will be noted from the section. With this arrangement the 
proportion of valve diameter to cylinder diameter is 2 to 3, 
thus a cylinder of 3-in. bore would have an intake and ex- 
haust valve 2 in. in diameter. The manner of driving this 
valve is shown clearly, the cam acting directly upon a roller 
follower and thence to a vertical pushrod with a cross bell 
crank lever at the top. Throughout, the entire design is in- 
tended to provide a motor which will be capable of high rota- 
tive speeds. 

Begin Work on Massachusetts Roads 

Boston, Mass., July 20 — Work has commenced upon the 
Massachusetts small town roads, and highways are under 
construction in about 350 places. Before the work is ended 
$900,000 will be spent, not including the $2,500,000 provided 
for the western part of the State. The commission has about 
$750,000 for State highways and about $600,000 has been 
allotted to some fifty cities and towns. 
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Wanted, Better Detail 

THE characteristic of the 1916 automobiles which 
so far have been announced that is most con- 
spicuous is better motors. Having adopted the high- 
speed type, the American engineer has developed it 
to a high pitch with great rapidity, and he has good 
reason to fear no competitor when high-power 
efficiency is the point at issue. This is a fine thing 
to be able to say, and the men responsible are greatly 
to be congratulated, but in thus expressing belief in 
the very real nature of the progress made, attention 
may be drawn to other opportunities for engineering 
skill to show itself. 

Most automobiles, whether good or medium in 
quality, develop many small noises when they have 
done over 5,000 miles. The universals sometimes 
rattle a trifle, the brake rods work loose, the control 
becomes a little less precise, and the motor may be 
even better than it was when new, but the chassis 
certainly deteriorates in detail from the first time 
it goes on the road. 

For years we were satisfied with crude motors, but 
we shall never be again. So with the petty detail. 
Once it is improved by painstaking thought and 
careful experiment, the user will soon look for and 
expect the perfection of small detail which makes 
for continued, complete satisfaction. With soundless 
motors the least little chinking noise in the chassis 
becomes irritating to the average man and madden- 
ing to the mechanically hyper-sensitive. To remove 



these noises and to make the chassis easier to look 
after at the same time needs about one-thousandth 
part of the attenion that the motor has received. 
The work when done is not of a showy order, but 
the owner of the car will notice it soon enough when 
he starts his second season's driving. 

A Chance for Spring Makers 

IN several of the leading British automobile jour- 
nals lately there have been comments and cor- 
respondence on the subject of springs, doubtless 
because the normally fine roads of the United King- 
dom are badly cut up by heavy military traffic. 
While opinions differ a good deal in detail, there 
stands out as a prominent fact the idea that Amer- 
ican cars are better sprung than European. 

Against the opinion thus expressed we find criti- 
cism that the rear springs are often too free on 
American chassis and that shock absorbers are 
necessary to obtain the best effect. However, when 
it is remembered that the springs which go to Eu- 
rope on American cars are designed to suit rough 
dirt roads primarily, and therefore are not fully 
suitable for a better class of surface, one is forced 
to the conclusion that the American spring must 
be very good indeed. At the moment the British 
and Continental motor car factories are not pro- 
ducing automobiles in any quantity except where 
they are making for the war departments, which 
means that the demand for parts to suit normal 
designs of cars is small. But directly after the 
war, when the factories get once again into full 
swing, should be a golden opportunity for the Amer- 
ican spring makers to secure a permanent footing. 

In order to supply the best sort of spring to suit 
European roads it would be necessary to study con- 
ditions on the spot; both of road and of chassis, 
but this should not be difficult. Any time during 
the next six months would seem to be particularly 
opportune for a visit to Europe by a few of our 
leading spring designers and there is good reason 
to think that this has been widely appreciated. 

S. A. E. Assistance 

WAR is a destroyer, the greatest destroyer of 
equipment in existence. Such destruction 
means replacing. The cheapest and easiest replace- 
ment is that accomplished when standardization is 
highest. It would be difficult to imagine any condi- 
tion where standardization in army or navy work 
could be carried too far. 

Because of this standardization aspect, the invita- 
tion of Secretary Daniels of the navy to the Society 
of Automobile Engineers, asking that it select two 
members for the Navy Advisory Board is most 
opportune, as we know of no other engineering 
society better qualified to give advice on this all- 
important work of standardization. Perhaps S. A. E. 
members are not so familiar with navy require- 
ments as with army requirements, but the rudi- 
ments and elements of standardization are the same 
and the experience of the S. A. E. will be a most 
valuable asset to the board. 



Digitized by 



210 



THE AUTOMOBILE 



July 29, 191$ 



S. A. E. Issues New 
Data Sheets 

Includes Information on New 
Standards and Reference 
Tables for Drafting Work 

New York City, July 27 — Members 
of the Automobile Engineers have been 
supplied with a number of additional 
data sheets for the S. A. E. loose-leaf 
handbook. These comprise in all sev- 
enty-two new data sheets, thirty-live be- 
ing for Volume 1 and thirty-seven for 
Volume 2. Among the data sheets are 
those giving details of the most recently 
adopted standards of the Society putting 
at the disposal of draftsmen in the de- 
signing rooms of the different factories 
the standard dimensions which are of 
such value in the design of many parts 
of the car and its equipment. In fact, 
the supplying of the draftsmen with 
these dimensions is the practical cashing 
in on the long period of work done by the 
Standards Committee up to that time. 

The new standards, now in data sheet 
form, include those on yoke and rod and 
pin dimensions, large hex spark plug 
shell, large diameter thread pitches, 
standard sizes of pneumatic tires, recom- 
mended practice for pleasure car frames, 
side outlet carbureter flanges, large sized 
flared tube ells and tees and the new 
specifications for ground return elec- 
trical installations on gasoline cars. 

Horsepower Tables Extended 

In addition, the table of horsepower 
values derived from the N. A. C. C. 
(formerly A. L. A. M.) formula has 
been extended to cover eight- and twelve- 
cylinder engines. Conversion tables of 
percentage of grade to angle of grade 
are also included. Piston displacement 
tables for eight- and twelve-cylinder en- 
gines of from 137.4 to 1531.5 cu. in. con- 
tent are given. Two sheets are devoted 
to crank angles and corresponding pis- 
ton positions. The effect of altitude on 
horsepower development of gasoline en- 
gines is treated on three sheets, with 
curves and formula. Diametrical and 
circular pitch tables, which are useful to 
engineers in laying out transmissions 
and other gear work, are given on four 
sheets. To the metric conversion data 
previously issued there has been added 
a table giving decimals of a millimeter 
for each thousandth of an inch. It is 
believed that this is the first time this 
information has been distributed gen- 
erally. 

Linear Unite Table 

The new table of standard linear units 
should be found very beneficial, as well 
as the conversion curve of miles per gal- 
lon to liters per 100 kilometers, enabling 



the engineer to judge intelligently of 
gasoline consumption performance ex- 
pressed in terms of the metric system. 
The sheets on the standardization of 
pipe thread gages, total keyway depth, 
equivalent values of electrical, mechan- 
ical and heat units and the economical 
selection of belts and pulleys, make the 
Handbook of greater value. 

Simultaneously with the distribution 
of the new sheets, a revised index was 
issued containing exhaustive cross refer- 
ences in order that all data in the Hand- 
book, which is now constituted of over 
400 pages bound in two loose-leaf fold- 
ers, can be located in a minimum of time 
The members of the Society are fur- 
nished with a complete index for in- 
sertion in each volume of the Handbook. 

As new standards now before the So- 
ciety for mail ballot are adopted, ad- 
ditional data sheets will be issued. The 
Society also collects and prepares for 
publication other data than its adopted 
standards when the former are of direct 
interest to the automobile engineer and 
manufacturer, proper credit being given 
to the original sources. 

The S. A. E. Handbook is one of the 
most valuable products of the Society. 
In addition to the official version of 
newly adopted and firmly established 
automobile engineering standards, it 
contains more data necessary in the au- 
tomobile drafting room than are obtain- 
able in any other one publication. It is 
the most important and useful of the 
handbooks in the engineering library of 
the technical man engaged in the auto- 
mobile and allied industries. 

Owen Leaves Chalmers to Become 
Saxon Vice-President 

Detroit, Mich., July 23 — Percy Owen, 
general sales manager of the Chalmers 
Motor Co. has resigned to become vice- 
president of the Saxon Motor Co. where 
he will have entire charge of sales. Mr. 
Owen was one of the nine original or- 
ganizers of the Saxon Motor Co. and 
still holds his original stock interest. 

It is with the consent of Hugh Chal- 
mers, president of the Chalmers Motor 
Co. that Mr. Owen goes to the Saxon. 
The agreement was reached some time 
ago, but Mr. Chalmers was unwilling 
for the actual change to take place until 
it could be arranged without impairment 
of the efficiency of his own organization. 

Mr. Owen came to the Chalmers Mo- 
tor Co. being at first eastern district 
sales manager. Then he came to the 
factory and after a short time was ap- 
pointed sales manager, which position he 
held until June 1, when he was given 
the title of general sales manager. Be- 
fore joining the Chalmers organization 
Mr. Owen was sales manager for the 
Carl H. Page Co., New York distributors 
for the Chalmers. Previous to that he 
was one of the pioneer importers. 



Ford Reduces Car 
Prices $50 

Effective Aug. 1— Possible Re- 
bate for Coming Year To 
Be Decided Later 

Detroit, Mich., July 28 — Beginning 
with Aug. 1 the Ford touring car will 
be sold at $440, and the roadster at $390. 
This is a reduction of $50 on each model 
as compared with the existing price dur- 
ing the past year. 

Aug. 1 marks the opening of the fis- 
cal year of the Ford Motor Co., and the 
company announces that no rebate is to 
be given persons buying Ford cars dur- 
ing August, September and October, but 
that it is possible a rebate will be de- 
cided upon later when the exact cost of 
manufacture, etc., which cannot be de- 
termined for several months, has been 
calculated. It is claimed that the road- 
ster will be produced in much greater 
quantities than during the past year. 

Canadian Ford Reduces Parte 

Ford, Ont., July 26 — The Ford Mo- 
tor Co. of Canada, Ltd., has reduced the 
price on all spare parts for Ford cars 
by about 10 per cent. This means a 
saving from the former quotations of 
about $60 for a complete touring car. 

Stearns Cuts Four $355 
Cleveland, Ohio, July 24 — A price 
cut of $355 is the announcement of the 
F. B. Stearns Co. on the light four 
Knight car which last year sold for $1,- 
T50 but which now sells, with the reduc- 
tion, at $1,395. 

At this lowered price the company of- 
fers practically the same car as for the 
1915 season but with improvements in 
body design and added mechanical refine- 
ments. The body refinements are not 
radical but merely detail changes to 
bring the appearance of the car up to the 
latest dictates of body fashion. Me- 
chanically, the car is practically un- 
changed except for the addition of the 
Westinghouse lighting and starting sys- 
tem. 

Crown Co. Incorporated 
Kalamazoo, Mich., July 27 — The 
Crown Automobile Mfg. Co. has been in- 
corporated, its capital stock being $50,- 
000. This is the new concern which re- 
cently purchased part of the former 
Michigan Buggy Co. plant to make a low 
priced four-cylinder car. The incorpo- 
rators of the new company are: D. H. 
and W. B. Smith, Toledo, Ohio; Jas. H. 
Johnson, South Haven, Mich.; C. E. 
Kracht, Des Moines, Iowa; T. H. Wal- 
bridge, Toledo, Ohio; Ida Cadwallader, 
Fostoria, Ohio; J. B. Shifflet, Cleveland. 
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Review of the 
Week 

Busy — Northwest 
■ws Up — Sales in Central 
South Improving 

York City, July 28— The last 
as shown no indication of a let- 
in in the amount of business done by 
it and Indianapolis automobile and 
Bakers. 

Detroit nearly all of the factories 
at capacity and many of 
ire greatly behind in orders. 

' in Shipments 

i expects to ship its twelves to 
in August, and begin shipments 
I in September. One-third of 
dealers were at the factory 
reported conditions good 
ies. The 1916 Cadillac 
jfc will start the first of next 
Dodge is oversold. Hupp is be- 
with shipping orders; and Stude- 
, Paige, Maxwell, Saxon and Hud- 
Brt the past week a busy one. 
and accessory makers report in- 
business the same as automobile 
le demand is indicated by 
in addition to plants and 
Among- the concerns on 
building operations are being 
ahead are, Continental, Timken, 
md such car makers as Chal- 
Dodge, Hudson and Ford. 



Indianapolis are reports of con- 
nd from all parts of the 
ring the week. Marmon is 
full force and its difficulty is 
materials to meet the demand, 
says that the demand is double 
Pathfinder closed one of 
successful weeks in its career, 
alone calling for 600 cars, 
■•wing along at its regular rate 
ears a year production. Cole is 
its efforts on Southern 

Slow s Up 
from leading distributing cen- 
as Boston, Cincinnati, Minne- 
*ad Los Angeles show generally 
demands for cars. 

slis the expected slackup in 
tkis season has begun to be felt 
City distributing houses. Dis- 
burdened with orders they 
SU- Field men from the terri- 
that the harvest has begun 
■*»ers are not buying; they are too 
Wg business is expected in the 
k for the small grain crop 
The only backward crop is 
dealers throughout the ter- 



ritory report prospects holding back in 
placing orders until several 1916 cars not 
yet announced are brought out. Radical 
price reductions are creating consider- 
able disturbance with many buyers who 
purchased before the reduction. This 
fact is holding back buying as some an- 
ticipate further cuts. There is no mar- 
ket for used cars, price reductions in 
1916 models having destroyed the mar- 
ket. 

The Cincinnati territory which in- 
cludes a good part of Ohio, Kentucky, 
Indiana and West Virginia reports busi- 
ness from 50 to 300 per cent ahead of 
a year ago. Maxwell business is double 
that of last year; Saxon is 300 per cent 
better; Studebaker 30 per cent better; 
Overland 100 per cent better, and so it 
goes with many of the more popular 
priced makes. Ford sold 200 cars in 
the last week as compared with 350 in 
the entire month a year ago. In the 
field of higher-priced cars, the demand is 
stationary except in one or two unusual 
cases. Locomobile reports a little better 
and so it is with Marmon, White, Pierce, 
and others. Winton business increased 
considerably the last week as compared 
with the preceding three weeks. Stutz 
and Mitchell report good business. 

New England Awake 

Conditions in New England have taken 
a surprising change for the better dur- 
ing the past ten days, warm weather and 
more settled buying conditions as a re- 
sult of the blowing over of the announce- 
ment of new cars at heavy price reduc- 
tions have generally improved the buy- 
ing conditions. Immediate deliveries are 
wanted and it is apparent that manu- 
facturers making 1916 announcements 
and who cannot make deliveries are 
losing sales. All of the New England 
distributors report similar conditions. 
Many Overland dealers have offered to 
increase their orders if they could ob- 
tain early deliveries. Maxwell signed 
more orders before the new sixteen was 
shown than they had taken a year ago, 
and 24 hours after the car was exhibited 
it would have been possible to have had 
500 sales for immediate delivery had the 
cars been obtainable. Studebaker would 
require 1000 cars to meet its immediate 
demands and dealers are going direct to 
the factory with the hope of getting 
quicker deliveries. Briscoe and Inter- 
State has had two hip weeks, business 
being 50 per cent greater than in the en- 
tire preceding month. Buick is vastly 
behind in deliveries. 

In the truck field improved conditions 
are noticeable. Autocar reports that 
while July is ordinarily a quiet month, 
business is holding up well. Mack and 
Saurer are making steady deliveries. 
Some of the other truck makers are not 
pushing the local market because of ap- 
parent heavy war orders which they are 
filling. 



A New Six for 
$1,000 

$750,000 Sun Motor Car Co. 
Enters Field — Secures 
Factory in Buffalo 

Buffalo, N. Y., July 27 — The Sun 
Motor Car Co., has been incorporated 
with a capital stock of $750,000 to manu- 
facture a six-cylinder car to list at 
$1,000 or less. The James silk mill 
property located in Buffalo and Lacka- 
wanna at the junction of the Buffalo, 
Rochester & Pittsburgh Railroad with 
parkway has been secured, the Sun 
company purchasing the entire property 
which embraces 4 acres. The Sun com- 
pany will immediately occupy one story 
of this building which covers 17,000 sq. 
ft. In addition 6 acres of land adjoin-, 
ing this property has been purchased, 
and contracts for a new factory 600 by 
150 ft. let. The new factory will be of 
reinforced concrete construction, is to be 
completed in 90 days and will employ 500 
men. 

The Sun Motor Car Co. has as its 
leading spirit R. Crawford, until recently 
sales manager of the Haynes Automobile 
Co., and also associated with him is R. C. 
Hoffman from the same concern. Mr. 
Crawford conceived the plan for a small 
six a year ago, and later organized the 
Automobile Engineering Co., an Illinois 
corporation, for the purpose of design- 
ing and building experimental cars. 

The Sun six is fitted with a high-speed 
motor claimed to develop 55 hp. The 
company plans to build 2000 of these in 
the twelve months following the com- 
pletion of the factory. 

Already a selling organization has 
been developed and distribution will be 
largely confined to such centers as New 
York, Chicago, Boston, Philadelphia, 
Pittsburgh, Cleveland, Buffalo, Detroit, 
Cincinnati, Indianapolis, St. Louis, Kan- 
sas City, New Orleans, Minneapolis, 
Milwaukee, Omaha, Denver, Salt Lake 
City, San Francisco, Los Angeles, Dal- 
las and Atlanta. 



No Changes in Chalmers Co. 

Detroit, Mich., July 27 — At to-day's 
annual meeting of the Board of Direc- 
tors of the Chalmers Motor Co. no 
changes were made in the personnel of 
the company. Hugh Chalmers remains 
president, which thus quiets the recent 
rumors that he was to retire from the 
company. The other officials are: Lee 
E. Olwell, general manager; C. C. Hink- 
ley, chief engineer; C. A. Pfeffer, secre- 
tary and assistant general manager; S. 
H. Humphrey, vice-president and works 
manager; C. A. Woodruff, purchasing 
agent. 
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Truck and Passenger Car Exports 

Gain $7,570,770 Over May, 1914 

Trucks Jump from 99, Worth $127,024 in May, 1914, 
to 2426, Valued at $6,583,912 for This Year- 
Passenger Car Increase Is 1664, Worth $1,113,882 



Washington, D. C, July 24 — Details 
of the exports of motor cars during May 
and the 11 months of the fiscal year end- 
ing May, together with figures for com- 
parative periods, just made public by the 
Department of Commerce, are of wide- 
spread interest. The figures show that 
the exports of commercial cars increased 
from ninety-nine, valued at $127,024, in 
May, 1914, to 2426, valued at $6,583,912, 
while during the 11 months' period these 
exports rose from 694, valued at $1,061,- 
354, in 1914, to the tremendous number 
of 11,006, valued at $30,561,880 in 1915. 
The astounding increase in the exports 
of commercial cars since the outbreak 
of the European war has called atten- 



tion anew to the wonderful productive 
capacity of the United States. 

Passenger Cars Gain 

The exports of passenger cars in May 
last amounted to 4821, valued at $3,971,- 
483, as against 3157, valued at $2,857,- 
601, exported in May a year ago. During 
the 11 months' period these exports de- 
clined from 26,324 cars, valued at $23,- 
522,981, in 1914, to 19,462 cars, valued at 
$16,327,965, in 1915. 

The exports of parts, not including 
engines and tires, increased in value 
from $600,793, in May, 1914, to $789,- 
826, in May last, and from $6,150,264 to 
$6,714,001 during the 11 months' period. 



Exports of motor car tires likewis 
show a healthy growth, the exports shorn 
ing a gain from $368,745, in May a yea 
ago, to $671,757, in May last, and frw 
$3,052,089 to $4,224,408, during the 1 
months' period. 

United Kingdom Best Customer 

The United Kingdom still leads a 
nations in the importation of America 
motor cars. Daring May the exports < 
cars to that nation amounted to 40! 
machines, valued at $5,895,856, while 
May a year ago the number was 663 ai 
the value $556,753. During the 
months' period the exports rose fro 
6982, valued at $5,613,853, in 1914, 
11,688, valued at $16,736,165, in 1915. 

France's Contribution 

France's contribution to the mot 
car manufacturers of the United Stal 
in May last was $1,106,572 for 521 n 
chines. The exports to that country 
May a year ago amounted to 275 ca 
valued at $146,785. During the 
months' period the exports to France 



Exports and Imports of Automobiles and Parts for May and Eleven Preceding Months 

EXPORTS 



Commercial 
Passenger 



Number 
99 

, . 3,157 



-1914- 



Total 

Parts of (not including engines and tires) . 



3,256 



Total automobiles and parts of.. 



France 275 

Germany 206 

Italy 33 

United Kingdom 663 

Other Europe 445 

Canada 764 

Mexico 4 

West Indies and Bermuda '34 

South America 180 

British Oceania 466 

Asia and other Oceania 118 

Other countries 68 



Total 



3,256 



Belgium 

Germany 

England 

Canada 

Cuba 

Mexico 

Australia 

Philippine Islands 
Other countries . . 



Total 



Automobiles No. dut. 18 

Parts of (except tires) dut 



Total automobiles, and parts of. 



France 

Germany 

Italy 

United Kinudom 
Other countries . 



Automobiles 
—May 



Number 

2,426 
4,821 



-1915- 



7,247 



Value 
$127,024 
2,857,601 

$2,984,625 
$600,793 

$3,585,418 



EXPORTS BY COUNTRIES 
Automobiles 



Value 

$6,583,912 
3,971,483 

$10,555,395 
$789,826 

$11,345,221 



$146,785 
162.552 

25,846 
556,753 
356,091 
941,345 
3,601 

31,374 
169,107 
416,259 
124,910 

50,002 



521 



23 
4,036 
699 
838 
3 

262 
165 
256 
241 
203 



$1,106,572 

I7J664 
5.895,856 
1,638,709 
630,990 
4,407 
131,779 
88,631 
212,316 
588,116 
241,015 



$2,984,625 7,247 $10,555,395 

Tire* for Automobile* 



$301 
20,341 
148,512 
112,365 



3,483 



5,808 
77,935 



$368,745 



IMPORTS 

23 



$18,912 
131,776 



$150,688 

BY COUNTRIES 
Automobiles 



$380,054 
120,322 
22,170 
17,916 
19,985 
16,368 
94,942 

$671,757 



$47,968 
40,080 

$88,048 



-Eleven Months ending May- 



r 1914- 

Number Value 



694 
26,324 



27,018 



1,286 
1,391 
326 
6,982 
2,686 
4,111 
164 
491 
1,909 
3,819 
1,993 
1,860 

27,018 



278 



$1,061,354 
23.522,081 

$24,583,435 
$6,150,264 

$30,733,699 



$835,256 
1,003,000 
228,894 
5,613,853 
2,133,917 
5,277,752 
252.098 
468,467 
1,888,529 
3,325,902 
1,927.157 
1,628,610 

$24,583,435 



$15,730 
125,595 
1,310,930 
792,961 

""i09,37i 

127,165 
570,337 

$3,052,089 



$588,747 
715,344 

$1,304,091 



Number 
11,006 
19,462 



• 1915.- 

Vali 
$30,561.1 
16,327. 



30.468 



4,472 
20 
111 
11,688 
2,817 
3.606 
67 
1,383 
1.071 
2,727 
1.581 
925 

30,468 



300 



Total 



7 


$9,971 


10 


$17,527 


124 


$287,351 


57 


2 


2,559 




19 


43,387 


6 


3 


3,407 






50 


73.475 


107 


2 


1,485 


8 


23,408 


40 


115.042 


72 


4 


1,490 


5 


7,033 


45 


69,492 


58 


U 


$18,912 


23 


$47,968 


278 


$588,747 


300 



$46.**<).l 
$6,714.1 

$53,603,1 



$11,142 
20 
75 
16,736 
7,768 
3,796 
68 
827 
583 
2,271 
2.708 
892 

$46,885 



»< 

2.28' 
66 
16 
91 
I» 
22 
60 

$4.22 



$49 

76 

$1.25 



$1 



$4 



Digitized by 



Google 



July 29, 1915 



THE AUTOMOBILE 



213 



creased from 1286 cars, valued at $835,- 
256, in 1914, to 4472 cars, valued at $11,- 
142,414 in 1915. 

Under the heading "other Europe," 
the figures show that the exports of 
cars increased from 445, valued at $356,- 
091 in May, 1914, to 699 cars valued 
at $1,638,709, in May last The 11 
months' period shows an increase 
from 2686 cars, valued at $2,133,917, in 
1914, to 2817 cars, valued at $7,768,101. 
Truck exports undoubtedly helped to 
swell the total for the 11 months of 1915. 

Germany failed to import any Amer- 
ican-made cars in May last, but in May 
a year ago 206 machines, valued at 
$162,552 were shipped there. During the 
11 months' period Germany imported 
1391 cars from this country in 1914, the 
value of which was $1,003,000, while dur- 
ing the same period of this year the num- 
ber was twenty and the value $20,164. 

Italy is the only other European na- 
tion that figures in the export returns 
and the figures show that only twenty- 
three cars were shipped there in May, 
the value being $17,004. In May a year 
ago the number was thirty-three and the 
value $25346, while during the 11 
months' period the number decreased 
from 326, valued at $228,894, in 1914, to 
111, valued at $75,372 in 1915. 

During May a year ago Canada im- 
ported 764 cars from the United States, 
the value being $941,345 and this num- 
ber was increased to 838 in May last, 
although the value dropped to $630,990. 
A decline is also noticed in the 11 
months' figures, the number in 1914 be- 
ing 4111, valued at $5,277,752, while in 
1915 the number was 3606 and the value 
$3,796,729. 

West Indies and Bermuda 

Surprising gains are shown in the ex- 
ports to the West Indies and Bermuda. 
In May, 1914, there were thirty-four 
cars, valued at $31,374, shipped to those 
countries, while in May last the number 
had increased to 262 and the value to 
$131,779. During the 11 months' period 
the number increased from 491, valued 
at $468,467, in 1914, to 1383, valued at 
$827,989, in 1915. 

Exports to South America show a de- 
cline from 180 cars, valued at $169,107, in 
May, 1914, to 165 cars, valued at $88,- 
631, while during the 11 months' 
period the exports decreased from 1909 
cars, valued at $1,888,529, in 1914, to 
1071, valued at $583,119, in 1915. 

Daring May, 1914, there were shipped 
from this country to British Oceania 466 
cars, valued at $416,259. In May last 
the number had fallen to 256 and the 
value to $212,316, while during the 
H months' period the exports fell 
from 3819 cars, valued at $3,326,902, in 
1914, to 2727 cars, valued at $2,271,349, 
in 1915. 

Two hundred and forty-one cars were 
shipped to Asia and other Oceania in 



May last, the value being $688,116, while 
in May a year ago the number was only 
118 and the value $124,910. During the 
11 months' period the exports were 
1993 cars, valued at $1,927,157, in 1914, 
and 1581 cars, valued at $2,708,004, in 
1915. 

"Other countries" imported from the 
United States in May last a total of 203 
cars, valued at $241,015, while in May a 
year ago the number was sixty-eight and 
the value $50,002. For the 11 months' 
period the exports were 1860 cars, 
valued at $1,628,610, in 1914, and 
925 cars, valued at $892,362, in 194.5. 

Chalmers Opens Suggestion 
Contest 

Detroit, Mich., July 23 — The Chal- 
mers Motor Co. has promoted a sugges- 
tion contest which is open to every one 
of its employees, except officials, and 
will close Dec. 24. The winner will re- 
ceive $100. There are two prizes of $60 
each, five of $20, twenty of $5, twenty of 
$2.50 and fifty of $1.00. 

The intention of president Hugh Chal- 
mers in inaugurating such a contest is to 
have every member of the Chalmers 
force try and find something which will 
bring about or will lead to some im- 
provement no matter in what department 
of the plant and no matter whether it 
applies to head or hand work, to shop 
work or office work. It may concern 
improvements in machinery, how to in- 
crease sales, how to reduce mailing or 
transportation cost, precautionary health 
and fire measures, advertising ideas, re- 
duction in costs in any department, sub- 
stitution of machinery for manual labor, 
etc. 

Suggestions from heads of depart- 
ments, superintendents, foremen, en- 
gineers, designers and inventors relat- 
ing to other work than their own will 
also be considered. 

Two S. A. E. Men for Advisory Board 
for United States Defense 
New York City, July 24 — Consider- 
able interest is felt by members of the 
Society of Automobile Engineers because 
of the fact that Secretary of the Navy 
Daniels has requested the organization 
to designate two representatives to serve 
on the Advisory Board, of which Thomas 
A. Edison will be chairman, as an- 
nounced some time ago. The Council of 
the Society has the matter of selecting 
the two members of the Committee be- 
fore it and has asked for suggestions 
from the Governing Committees of the 
Society sections. 

Kuqua Visits Southern States 
Indianapolis, Ind., July 24 — S. J. 
Euqua, vice-president of the Cole Motor 
Car Co., is making an extended trip 
through the Southern States investigat- 
ing business conditions. 



No Tires on Cars 
for Export 

British Gov't Concerned Over 
Violations of Rubber Guar- 
antee by a Few Makers 

New York City, July 27— The British 
government has recently warned the 
Rubber Club of America in this city that 
it is greatly concerned over the violation 
of the rubber guarantee by a few car 
manufacturers who persist in shipping 
automobiles fitted with rubber tires to 
neutral countries, this shipping of cars 
with tires being a violation of the guar- 
antee. According to the guarantee, tires 
can be shipped only to neutral countries 
such as Spain, Portugal, Greece, Hol- 
land, Norway, Sweden and Denmark by 
way of the United Kingdom, and by 
licenses obtained from the British War 
Trade Department in London. 

Up to the present the agreement be- 
tween the British government and the in- 
dividual rubber manufacturers in 
America has worked out most satisfac- 
torily and America is getting all of the 
crude rubber she wants, in fact the im- 
ports are in excess of a year ago. The 
present guarantee arrangements by 
which the British government permits 
rubber to be shipped to American mak- 
ers dates to the end of January and up 
to the present time approximately 30,- 
000 tons of plantation rubber coming 
from the Federated Malay States and 
Ceylon have been received. Since the 
opening of the war not a pound of rub- 
ber has been lost due to destruction of 
vessels carrying it and the price is re- 
maining steady. 

The present guarantee arrangements 
permit of all rubber manufacturers who 
sign the guarantee obtaining practically 
all the rubber they require, this rubber 
being consigned to the British Consul 
General in New York and only handed 
over to the importers with the necessary 
guarantee, the Rubber Club of America 
taking care of the necessary clerical 
work in connection with all imported 
rubber. Under the present arrange- 
ments motor cars shipped to the neutral 
countries mentioned must not be 
equipped with rubber tires, but the tires 
must be shipped separately by way of 
London, the matter resting with London 
whether the tires eventually reach their 
destination or not. 

At a hearing last week before the 
Federal Trade Commission in Detroit, 
which was attended by many represen- 
tatives from factories building automo- 
biles and parts, the government was 
urged to take some action to bring about 
relief to American makers owing to the 
present rubber situation, this applying 
particularly to rubber export troubles. 
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Accessory Makers 
Can Join N. A. A. J. 

Jobbers' Assn. Provides for 
Associate Membership — To 
Fight Mail Order Houses 

Chicago, III., July 21 — After a two- 
day session, the first mid-summer meet- 
ing of the newly-formed National 
Association of Accessory Jobbers, closed 
here to-day after more than 100 repre- 
sentatives of the accessory business, in- 
cluding makers and jobbers, discussed 
the evils now existing in their business. 
The first day's meeting was for mem- 
bers of the executive committee only but 
on the second day two open meetings 
were held and it was during one of these 
that a most important move was made 
to change the by-laws so as to provide 
for an associate membership to which 
accessory manufacturers are eligible. 
This caused many of those manufac- 
turers present to sign application 
blanks for membership, thus making 
the association one containing makers 
and jobbers. 

Fight Mail Order Houses 

In the open meeting of to-day there 
were taken up a number of subjects 
which are of vital importance to 
everyone in the legitimate accessory 
business. Heading this list comes the 
recommendation that the Association 
start a campaign against manufacturers 
offering standard goods to mail order 
houses and leagues who list them in 
their catalogs at cut prices. 

Dead Accounts Loss 

It was pointed out by a number of 
members present that there is a tremen- 
dous yearly loss in the accessory busi- 
ness due to dead accounts, so it was 
recommended that a credit bureau be es- 
tablished to assist members in avoiding 
bad accounts and in making collections 
of those which were taken and are un- 
paid. W. K. Norris, of the McQuay- 
Norris Co., piston ring maker of St. 
Louis, Mo., brought to light some meth- 
ods used by the dealers of St. Louis. He 
stated that in his city 10 per cent of the 
car owners buying accessories are "dead 
beats," which means that each one has 
beaten more than two firms. When a 
man refuses to pay one firm he still is 
in a position to purchase of another, but 
when two concerns have unpaid bills 
against a man that man cannot get 
credit in any member's house. The 
recommendation of establishing a credit 
bureau to assist the members of the N. 
A. A. J. was left over to be discussed at 
the next meeting in October. 

One of the most difficult tasks the as- 
sociation must cope with is the defining 



of jobber and dealer, so it was deemed 
advisable to appoint a committee of ten 
consisting of five jobbers and five acces- 
sory manufacturers to formulate a list 
of jobbers, to be presented at the next 
meeting. 

Other subjects discussed were: Re- 
versed telephone charges and how this 
evil may be eliminated, so as to make it 
equally fair for dealer, jobber and 
maker. Parcel post shipments it was 
ordered should be sent with a lump 
charge for carriage and insurance. Uni- 
form terms have been adopted and these 
are hot to exceed 2 per cent cash, ten 
days, thirty days net. A standing com- 
mittee of three was appointed to be 
known as the railroad committee and 
that this should handle all matters re- 
lating to rates, freight shipments and 
similar matters. 

Return Goods Evil 

The return goods evil was another 
taken under consideration and it was 
ordered that when a bill is correctly 
filled by the jobber no credit will be al- 
lowed for return goods unless a full ex- 
planation has been made and the consent 
of the association obtained and with 
this done, a charge of 10 per cent will 
be made for service and shipping ex- 
penses and the credited amount for the 
goods will be based on the prevailing 
price when the goods are returned. 

Fees Reduced 

The initiation fee has been reduce^ 
from $500 to $100 and the annual dues 
not to exceed $300 which are to be paid 
in the form of assessments. The manu- 
facturers taken as associate members 
are to pay $100 yearly dues and no ini- 
tiation fee. 

The following jobbers were present 
at the meeting to-day: Julius Andrse & 
Co., Milwaukee, Wis.; Automobile Sup- 
ply Co., Detroit, Mich.; Fred Campbell, 
St. Louis, Mo.; Electric Appliance Co., 
Chicago, 111.; Philip Gross Hardware 
Co., Milwaukee, Wis.; Herring Motor 
Co., Des Moines, Iowa; Weinstock-Nich- 
ols Co., San Francisco, Cal.; Motor & 
Machinists Supply Co., Kansas City, 
Mo.; Excelsior General Supplies Co., 
Chicago, 111.; Nebraska Buick Auto Co., 
Lincoln, Neb.; Nichols, Dean & Gregg, 
St. Paul, Minn.; Weinstock-Nichols Co., 
Los Angeles, Cal.; Kansas City Automo- 
bile Supply Co., Kansas City Mo.; Min- 
neapolis Iron Store Co., Minneapolis, 
Minn.; Motor Car Supply Co., Chicago, 
111.; Reinhard Brothers, Minneapolis, 
Minn.; General Sales Co., Detroit, 
Mich.; Western Motor Car Supply Co., 
Minneapolis, Minn.; Gibson Co., Indian- 
apolis, Ind.; Interstate Electric Co., New 
Orleans, La.; Walkerville Hardware 
Co., Walkerville, Ont; Sieg Iron Co., 
Davenport, Iowa; Weinstock-Nichols 
Co., Oakland, Cal.; Washington Auto 
Supply Co., Washington, 111. 



Chicago Fights 
Fenders for Trucks 

Owners, Dealers and Manu- 
facturers Claim They Are 
Unnecessary Expense 

Chicago, III., July 20 — Chicago's 
truck fender situation bobbed up again 
to-day, when the reports of the big truck 
users, truck manufacturers and the local 
motor trade association, were presented 
to Chief of Police Healy for consider- 
ation. It will be remembered the chief 
received on July 6 the reports of the 
three men acting for the city in the 
testing of these fenders, and because of 
lack of knowledge of the situation, took 
the suggestion of one of the local dealers 
to postpone the meeting for two weeks 
before making any definite decision. 

Fender Makers Organize 

To-day's discussion brought no definite 
results. There were present representa- 
tives of such large establishments as 
Armour & Co., the Consumers Co. and 
the Chicago Telephone Co. also members 
of the Chicago Assn. of Commerce and 
the Chicago Automobile Trade Assn. 
The makers of the six truck fenders 
were there and they have themselves 
formed an association calling it the 
Fender Manufacturers' Assn. 

There were arguments from both 
forces and a fair judge of the situation 
does not have to go deeply into techni- 
calities to hand over a decision in favor 
of the truck users and makers and 
against the fender makers and others 
who would have commercial vehicles 
equipped with costly, unnecessary front 
fenders. 

Pedestrians' Negligence 

Perhaps the pro-fender contingent was 
hit hardest by the words of Russel Huff, 
consulting engineer for the Packard Mo- 
tor Car Co., and nominee for president 
of the Society of Automobile Engineers. 
Mr. Huff stated in a letter to the Chicago 
Automobile Trade Assn., which was read 
at the meeting, that front fenders do not 
protect, do not save lives and that of 
all the accidents due to the wheels pass- 
ing over a body 90 per cent are caused 
by the rear wheels, and not the front, 
striking the person. Also that trucks 
are responsible for less than 50 per cent 
of the motor vehicle accidents and 10 
per cent of these are caused by front- 
wheel contact. Also that of this 10 per 
cent the majority of accidents is caused 
by negligence on the part of the 
pedestrian. 

"Why should Chicago manufacturers 
and merchants spend more than $2,000,- 
000 for an accessory for motor trucks 
which does not do that which we would 
have it do — eliminate the larger number 
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of accidents? Why should these business 
men spend a vast amount of money for 
something which is in its experimental 
stages?" These were two strong ques- 
tions asked of those who wish the fend- 
ers adopted. The fenders do not protect 
and this is proved by statistics and if the 
fenders did protect pedestrians and save 
lives, then they certainly are desirable. 

Practically every representative at the 
meeting stated that his concern would 
most willingly buy fenders and pay more 
than for the present makeshifts, if the 
fenders would save lives. But the fend- 
ers submitted, to the city, for application 
to the front of the truck, do not save 
lives, as coroners' statistics show, is the 
contention of one of the men opposed to 
the adoption of the present contraptions. 

As the situation now stands the ordi- 
nance provides that commercial cars 
only be equipped with fenders. 

ArBenz Has New Four 

Chuxicothe, Ohio, July 26 — The Ar- 
Benz Car Co. has placed on the market 
a new four-cylinder model which is to sell 
for $675. It is fitted with a 3% by 5 
block motor with a removable cylinder 
head which is cooled on the thermo-sy- 
phon plan. The transmission elements 
include a cone clutch, three-speed selected 
gearset and full floating rear axle. The 
wheelbase is 108 in., and tires are 30 by 
3ft. Equipment includes a one-man top, 
electric horn, Stewart speedometer and 
electric starting and lighting apparatus. 



Menominee Electric at $1,250 
Menominee, Wis., July 24 — The Me- 
nominee Electric Mfg. Co. has completed 
the first of the electric carbriolets which 
it intends to manufacture to sell at 
$1,250, an unusually low price for an 
electric. The car has a wheelbase of 
108 in., is fitted with Exide batteries 
and Goodyear cord tires. It can be 
charged for a distance of 50 to 60 miles 
and is capable of 18 to 20 m.p.h. The 
car weighs approximately 1800 lb. Doors 
are wide and the leather top can be let 
down. The body is painted a royal blue 
with black hood and back. A charging 
outfit it furnished with the car by which 
it is possible to charge the batteries 
direct from an electric light socket. The 
company expects to make 150 cars the 
first year. 

Mawer Amplex Factory Manager 
South Bend, Ind., July 24— LeRoy F. 
Manrer, formerly chief engineer of the 
Amplex Mfg. & Machine Co., Misha- 
waka, Ind., has been appointed factory 
manager. The company is evolving a 
valveless two-cycle motor along the lines 
of the old Simplex, designed by Mr. 
Maurer. 



Olds 8 Will Be 
Different 

Appearance Varies from Other 
Models— 120-In. Wheelbase 
and Delco Electric System 

Lansing, Mich., July 26 — First de- 
tails of the new $1,295 eight-cylinder 
model which has been added by the Olds 
Motor Works reveal that the car is 
strikingly different in appearance from 
other Oldsmobiles. The hood, which 
covers the conventional V-type motor 
with cylinders 2% by 4% in., is rounded 
at the top with the radiator in the form 
of a half ellipse. Side lamps are elimi- 
nated and for city driving smaller lamps 
are mounted on top of the headlamps. 

The wheelbase is 120 in., tires being 
33 by 4 straight side, and the transmis- 
sion elements include a cone clutch, 
three-speed gearset and floating axle 
with spiral type gears. Engine and 
gearset are a unit. Springs are semi- 
elliptic front and three-quarter elliptic 
rear. Equipment includes Delco light- 
ing, starting and ignition, electric horn, 
Stewart speedometer and clock. 

Velie to Sell Direct Through Car 
Dealer! 

Moline, III., July 24 — The Velie 
Motor Vehicle Co., this city, which here- 
tofore has distributed its products large- 
ly through the implement dealers which 
handle products of the John Deere Plow 
Co., with which the Velie company is 
closely allied, has altered its policy and 
henceforth will contract direct with re- 
sponsible motor car dealers and dis- 
tributers, eliminating the Deere Plow 
branches. This change presages no seg- 
regation from the John Deere Plow Co. 
interests insofar as the factory, directors 
or stockholders are concerned, the manu- 
facturing influence and backing remain- 
ing the same. 

Stutz Adds Two-Passenger 
Roadster 

Indianapolis, Ind., July 22 — For all- 
around work the Stutz Motor Car Co., 
this city, has brought out a roadster 
model which is one of the series C de- 
signs produced at the present time by 
this concern. The roadster is a two-pas- 
senger car designed for those wishing a 
comfortable, roomy, easy-riding car of 
inclosed door type. It is fitted with a 
slightly lower gear than the Bearcat 
model and is therefore not as fast, being 
designed more for all-around use than 
for high speed. The body is of semi- 
streamline design with the cowl dash 
merging into the hood lines providing an 



attractive appearance. The door hinges 
are concealed. 

The specifications of this car show 
that it is only manufactured with a four- 
cylinder motor. The motor dimensions 
are 4% by 5% and the other important 
data regarding the chassis features in- 
clude pressure oiling system; Remy elec- 
tric lighting and starting; Stutz gearset 
and rear axle; Timken front axle; semi- 
elliptic front and rear springs; 34 by 4% 
tires and 56-in. tread. The wheelbase of 
this tire is 120 in., and the price $2,100. 
If wire wheels are desired a set of five 
will be furnished for $100. Other than 
this the equipment is complete, at the 
purchase price. 

Reo Adds 3-4-Ton Track 

Detroit, Mich., July 27 — The Reo 
Motor Truck Co. is bringing out a %-ton 
truck styled Model F which sells at 
$1,075, completely equipped. The chassis 
only, less express body, driver's seat, 
canopy top and windshield, but other- 
wise completely equipped, lists at $1,000. 
The truck, which is specially made for 
grocers, butchers, bakers and depart- 
ment stores, has a wheelbase of 120 in. 
The inside length of the standard ex- 
press body is 96 in. and the width 44 in. 

A four-cylinder, 4% by 4%, motor cast 
in pairs provides power. The carbureter 
is a Johnson and ignition is provided by 
a Remy generator. The starting and 
lighting system is also Remy. The clutch 
is a dry disk type; gearset is selective. 
Hyatt Roller bearings are used through- 
out. The rear axle is a floating and 
Timken bearings are used on the 
front axle. The artillery wheels have 
34 by 4% pneumatic tires, plain in front 
and knobby tread on rear. Springs are 
semi-elliptic. The gasoline tank holds 
11 gal., the water tank 3 and the oil tank 
% gal. included in regular equipment 
are head, tail and instrument lights, 
speedometer, ammeter, horn, tools, etc. 

Carlston Kingston Chief Engineer 

Kokomo, Ind., July 23 — William S. 
Carlston, who during the last eight 
years has been assistant to George 
Kingston of Byrne, Kingston & Co., 
manufacturers of Kingston carbureters 
and mufflers, has been appointed chief 
engineer. He had charge of the experi- 
mental work and was active head of the 
engineering department during the past 
six or seven months, owing to the con- 
dition of Mr. Kingston's health. 

Five Armored Trucks a Day 
Harrisburg, Pa., July 26 — The Motor 
Truck & Tractor Co., this city, is at pres- 
ent manufacturing five armored trucks 
daily for the Russian government, these 
being on a contract for 1400 recently 
received. Part of the contract has been 
sublet to the Baldwin Locomotive Works. 
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1915 Goodrich 
Profits $4,000,000 

First 6 Months Show Gain of 
$1,348,922 Over First 
Half of 1914 

New York City, July 28 — The B. F. 
Goodrich Co., Akron, Ohio, issued its 
statement to-day for the first half of 
1915 which shows that the net profits for 
the period amounted to approximately 
$4,000,000, after making proper allow- 
ances for maintenance, depreciation, bad 
debts and all outstanding liabilities, etc. 

This is a very large gain over the cor- 
responding period of 1914 when the net 
income of the company, after main- 
tenance, depreciation and other charges 
had been provided for was $2,651,278. In 
other words the balance in favor of the 
first half of 1915 is $1,348,922. 

Preferred stock to the value of 
$2,000,000 has been redeemed and can- 
celed by the company out of surplus, 
leaving $28,000,000 outstanding. Quick 
assets show a gain over current liabili- 
ties of approximately $3,016,866.16 for 
the period. 

The officers of the company have 
recommended to the board of directors 
that no dividend be declared on the com- 
mon stock at this time. 

No 30% Studebaker Dividends 

South Bend, Ind., July 24 — Estimates 
of business done by the Studebaker 
Corp. that have been rumored about in 
Chicago and New York have been de- 
clared incorrect by A. R. Erskine, presi- 
dent of the corporation in an interview. 
"Referring to the estimated sales, earn- 
ings and financial condition of the 
Studebaker Corp. for the year 1915 and 
especially to the fact that the corpora- 
tion might pay 30 per cent dividends as 
a result thereof," said Mr. Erskine, 
"most of the estimates given were highly 



exaggerated. It is true that the regular 
business of the corporation in the auto- 
mobile division is greater than last year, 
but the vehicle business is running at a 
considerable reduction in volume. The 
war orders which amounted to approxi- 
mately $20,000,000 have practically all 
been completed and shipped so that while 
the total business of the first six months 
shows an increase over last year, that 
of the next six months is unlikely to 
equal it and is dependent upon develop- 
ments which none of us can foresee. The 
profits of the corporation for the first 
six months are running at the rate of 
about 20 per cent per annum and the 
dividend rate on the common stock is 5 
per cent and will continue at that rate 
in the immediate future. The payment 
of any such dividend as 30 per cent is 
entirely out of the question." 



Steel Prices Higher 

New York City, July 27 — The heavi- 
est trading is shown in the metal mar- 
kets. The steel markets for the past 
week continued an upward tendency in 
prices on all grades of steel, practically 
every department of the trade experi- 
encing heavy demand for its products 
from abroad, structural steel being in- 
cluded in the lists of products sought. 
The total gain in price is given at $1.50 
for both Bessemer and open-hearth 
steel. 

Copper shows a downward trend and 
very little trading is done, the market 
being influenced by the severe break in 
London and the continued lack of buy- 
ing on this side. As anticipated, the tin 
market continued to decline yesterday, 
spot lots being sold at 36 cents against 
previous sales of 36% cents. Heavy ar- 
rivals and further increases in stocks 
afloat to this country are expected to 
keep the market in a weak condition for 
some time to come. The rest of the 
markets show very little trading and no 
increase in demand. Cottonseed oil was 



exceedingly dull during the session, but 
in face of the weakness in provisions 
showed comparative steadiness. The 
rubber markets were somewhat steadier 
with no material change in the crude 
rubber situation. 

May Increase Paige-Detroit Capital 
to $1,000,000 

Detroit, Mich., July 22— At a special 
meeting of the stockholders of the Paige- 
Detroit Motor Car Co. to be held Aug. 2, 
it will be proposed to increase the capital 
stock of the company from $250,000 to 
$1,000,000. It is expected that at the 
same meeting a stock dividend of 100 
per cent, or thereabouts, will be declared. 
It is further rumored that half of the in- 
creased capital, that is $500,000, will not 
be issued for the time being but will re- 
main in the treasury. 

On Aug. 1 the monthly dividend for 
July, amounting to 10 per cent, will be 
paid to stockholders of record July 24. 
The company's books will be closed from 
July 24 to Aug. 9. The stock of the 
Paige-Detroit company is held by 
eighteen stockholders. 

Stewart-Warner Earnings Gain $271,000 

Chicago, III., July 26 — Stewart- War- 
ner Speedometer Corp. completed its 
half year on June 30 with an increase in 
net earnings over the first six months of 
1914 of $271,000. In addition to declar- 
ing the regular quarterly dividends at 
the rate of 7 per cent on the preferred 
and 6 per cent on the common, the direc- 
tors decided to anticipate the sinking 
fund requirements on the preferred 
stock to the extent of setting aside $46,- 
500 in addition to the regular $65,000 for 
the year, making the total sum devoted 
to the sinking fund this year $111,500. 

Dividends Declared 

Pyrene Mfg. Co., New York City, 1% 
per cent, payable Aug. 2. 

Yodngstown, Ohio, July 26 — Repub- 
lic Rubber Co. quarterly dividend on 
common stock, payable Aug. 2 to stock- 
holders of record July 20. 

Kelly-Springfield Wins Old Suit 

New York City, July 27 — For in- 
fringement of the Grant patent on an 
imbedded-wire solid tire the Diamond 
Rubber Co. of New York, must pay the 
Kelly-Springfield Tire Co. $212,376.29. 
The Federal court has just confirmed 
the accounting. This marks the end of 
eighteen years of litigation, since the be- 
ginning of which both parties have 
changed. When the suit was brought 
Kelly-Springfield was the Consolidated 
Rubber Tire Co. and the defendant is 
now a Goodrich property. The patent, 
No. 554,765, expired Feb. 18, 1913. 

The accounting is made up as follows: 
Damages, $130,391.75; extra award by 



Daily Market Reports for the Past Week 



Material. Tues. 

Aluminum 31 

Antimony 3554 

Beams & Channels, 100 lb 1.36 

Bessemer Steel, ton 20.00 

Copper, Elec., lb 19 

Copper, Lake, lb 19>4 

Cottonseed Oil, bbl 6.00 

Cyanide Potaah, lb 24 

Fish Oil, Menhaden, Brown 40 

Gasoline, Auto, bbl 12 

Lard Oil, prime 90 

Lead, 100 lb 5.55 

Linseed Oil 57 

Open-Hearth Steel, ton 21.00 

Petroleum, bbl., Kan., crude 40 

Petroleum, bbl.. Pa., crude 1.35 

Rapeseed Oil, refined 77 

Rubber, Fine Up-Rirer, Para 62 

Silk, raw, Ital 

Silk, raw, Japan 

Sulphuric Acid, 60 Baume 90 

Tin, 100 lb 30.37 54 

Tire Scrap 04J4 



Wed. 

.31 

.3554 
1.36 
20.00 

.19 

.1954 
6.05 

.24 

.40 

.12 

.90 
5.55 

.57 
21.00 

.40 
1.35 

.77 

.61 



.90 
36.75 
.04« 



Thura. 

.31 
.3554 
1.36 
21.50 
ASpi 
■ W'A 
5.99 
.24 
.40 
.12 
.90 
5.55 
.57 
22.50 
.40 
1.35 
.77 
.61 
3.75 
3.40 
.90 
36.8754 
.04*4 



FrI. 

.31 
.35*4 
1.36 
21.50 
• 18« 
.1954 
6.03 
.24 
.40 
.12 
.90 

5.5254 

.54 
22.50 

.40 
1.35 

.77 

.61 



.96 
36.25 
•04# 



Sat. 

.31 

.3554 
1.36 
21.50 

.18K 

.1954 
6.08 

.23 

.40 

.12 

.90 
5.5254 

.54 
22.50 

.40 
1.35 

.77 

.61 



.90 '■ 
36.25 
.04 J4 



Week'* 
Mon. Changes 

.31 

.3554 

1.36 

21.50 -fl.50 

.1854 —.0054 

.19 —.0054 

6.03 +.03 

.23 —.01 

,40 

.12 

.90 

5.50 —.05 

.54 —.03 

22.50 +1.50 

.40 

1.35 

.77 

.61 ' —.01 

3.75 

3.4254 +.0254 

.90 

36.00 +6.3754 

.0414 
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the court, $50,000; interest, $28,709.60; 
costs, $3,2T4.94. Other suits in the ac- 
counting stage are against Goodrich and 
Republic, in Chicago, and against the 
Pennsylvania Rubber Co., in Pittsburgh. 

Briggs-Detroiter Creditors to Re- 
ceive $103,000 
Dsntorr, - Mich., July 22— The credi- 
tors of three concerns for which the De- 
troit Trust Co. is trustee, will shortly 
receive a total of about $103,000, as fol- 
lows: 10 per cent to the creditors of the 
Briggs-Detroiter Co., or approximately 
$40,000 ; 2 per cent, or about $50,000 to 
the creditors of the Michigan Buggy Co., 
this making thus far a total of 22 per 
cent dividends paid; 4 per cent, or about 
$13,000 to the creditors of the American 
Voiturette Co. which makes a total to 
date of 24 per cent to the latter's 
creditors. 

Field Opening in Russia 

Petrograd, Russia, July 10— The 
Pobeda Commercial House, this city is 
announcing that there is a large field in 
Russia for the sale of automobiles, 
trucks and motorcycles which will be 
open as soon as hostilities have ceased. 
The business formerly done with Ger- 
many, it is pointed out, will be trans- 
ferred to other countries and the United 
States should get its share. The Pobeda 
house, whose address is 61 Moika, Petro- 
grad, and whose American agents are 
Ladenburg, Thalmann & Co., New York 
City, state their intention of taking the 
agency of low, medium and high-priced 
cars at this time. 



Tire Stocks Firm 
in Tone 

Show Some Gains — Car, Truck 
Accessory Securities Show 
Little Change 

New York City, July 27 — Tire stocks 
were the only ones on the local auto- 
mobile securities market to show par- 
ticularly strong gains during the past 
week. Comparatively few changes of 
importance are recorded for any of 
the other issues, the general tone of the 
market seeming to tend toward dullness 
with some of the securities half a point 
or a point higher than last week, though 
some of them were lower. Kelly-Spring- 
field common is ten points above last 
week's level, while its first preferred has 
gained a point and its preferred five. 
Miller common rose six points though 
the preferred is nine points lower than 
last week. U. S. preferred shows a 
gain of a point while Swinehart lost two. 
Goodrich preferred gained a half point 
and Goodyear common declined a point 
and the preferred a half point. Portage 
common added a point. 

Of the car stocks, General Motors com- 
mon is eight and a half points lower 
and the preferred a point higher than 
last week. Packard, Studebaker and 
the Reo stocks are half a point higher. 
White preferred is four points lower 
and Willys-Overland common five. 

Gramm-Bernstein Gets Big Orders 

Lima, Ohio, July 26 — The Gramm- 
Bernstein Co. is shipping trucks at the 



rate of 126 per month. After accepting 
an offer for 500 vehicles, the company 
was compelled to turn down two other 
orders, one for 200 3-ton machines and 
the other for 200 2-tonners, owing to 
lack of production facilities, although 
the plant is running to capacity and is 
being quadrupled in size to meet the de- 
mand. The company is finding a large 
market for its product in England and 
France. 

A. R. Pardington of L. H. A. Dead 

Detroit, Mich., July 28— A. R. Pard- 
ington, vice-president and secretary 
of the Lincoln Highway Association, of 
this city, who for the past two years 
looked after the management of the as- 
sociation, died at Parker Hospital to- 
day, where he had been ill for some 
weeks. For several years Mr. Parding- 
ton has suffered with a malignant dis- ' 
ease which had seriously handicapped 
him. Mr. Partington's associations with 
the automobile industry have extended 
over many years. He was instrumental 
in the building of the Motor Parkway, 
Long Island, and has long been con- 
nected with automobile sports, having re- 
fereed all of the 500-mile races on the 
Indianapolis Speedway. 

Cole Closes Prosperous Year 
Indianapolis, Ind., July 24 — At the 
annual stockholders' meeting of the Cole 
Motor Car Co. held to-day, the usual 
cash dividend was declared and a 
satisfactory amount carried into the sur- 
plus account. The company's annual 
statement shows that the last year has 
been one of the best in the history of 
the company. 



Automobile Securities on New York and Detroit Exchanges 
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Ajax-Grieb Rubber Co. com 220 

Ajax-Grieb Rubber Co. pfd 99 

Aluminum Castings pfd »° 

J. I. Case pfd 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd... 

Electric Storage Battery Co 

Firestone Tire & Rubber Co. com . 
Firestone Tire 4 Rubber Co. pfd. 

General Motors Co. com 

General Motors Co. pfd 

B. F. Goodrich Co. com 

B. F. Goodrich Co. pfd... 

Goodyear Tire & Rubber Co. com 174 

Goodyear Tire 4 Rubber Co. pfd 97 

Gray & Davis. Inc., pfd 98 

International Motor Co. com • 

International Motor Co. pfd 3 

Kelly-Springfield Tire Co. com... 51 

Kelh-Springfield Tire Co. 1st pfd 75 

KeDy Springfield Tire Co. 2d pfd 90 

Maxwell Motor Co. com... 1454 

Maxwell Motor Co. 1st pfd. «54 

Maxwell Motor Co. 2d pfd 17 

MiHer Rubber Co. com 

MiUer Rubber Co. pfd. ■• 

New Departure Mfg. Co. com 124 

Hew Departure Mfg. Co. pfd 105 

Packard Motor Car Co. com ■• 

Packard Motor Car Co. pfd 97 

Peerless Motor Car Co. com 10 

Peerless Motor Car Co. pfd 

Portage Rubber Co. com 

Portage Rubber Co. pfd 

•ReoMotor Truck Co 

•Reo Motor Car Co .- 

Splitdorf Electric Co. pfd 

Slewart-Warner Speed. Corp. com... 

Stewart-Warner Speed. Corp. pfd 

Studebaker Corporation com 
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Bid Aaked Bid Asked Ch'ge 

Studebaker Corporation pfd 8254 86 99 101 

Swinehart Tire & Rubber Co 85 87 77 78 

Texas Company 130 131 130 132 —2 

U. S. Rubber Co. com 56A HA 43J4 45 

U. S. Rubber Co. pfd 10154 102 102 104 +1 

Vacuum Oil Co 208 212 199 202 4-1 

White Co. pfd 107 110 99 103 —4 

Willys-Overland Co. com 88 8854 132 13354 —5 

Willys-Overland Co. pfd 93 95 102 103J4 

OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 

Chalmers Motor Co. com 102 

Chalmers Motor Co. pfd 94 96 9454 

Continental Motor Co. com 155 180 205 

Continental Motor Co. pfd 75 82 

General Motors Co. com 88 A 90 A 178 

General Motors Co. pfd 9054 91*4 10554 

Maxwell Motor Co. com 1354 1454 3554 

Maxwell Motor Co. 1st pfd 4254 45 8254 

Maxwell Motor Co. 2d pfd 15 19 3154 

Packard Motor Car Co. com 112 110 

Packard Motor Car Co. pfd 97 98 

•Reo Motor Car Co 20J4 2154 3054 

•Reo Motor Truck Co 12H 13 17 

Studebaker Corporation com .. 8154 

Studebaker Corporation pfd 99 
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183 
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8454 

34 
115 
10054 

3154 

8354 
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4-2 
—9 
+ 1M 
— A 
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INACTIVE STOCKS 
19 



•Atlas Drop Forge Co 

Ford Motor Co. of Canada. 
;lsey \ 

*W. K. Prudden Co 2054 

Regal Motor Car Co. pfd 20 

BONDS 

General Motors, notes, 6s, 1915 100 10154 

Packard Motor Co. 5s, 1916 95 9854 

•Par value $10; all others $100 par value. 
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Match Race Aug. 7 
in Chicago 

Resta, DePalma and Cooper 
Take Up Oldfield's Challenge 
for 100-Mile Contest 

Chicago, III., July 27 — As a result of 
a challenge hurled at Dario Resta and 
Ralph DePalma last week by Barney 
Oldfield, the Chicago speedway will be 
the scene of a 100-mile match race Aug. 
7, when four, and perhaps five, of the 
most noted drivers in the country will 
meet to settle a much-mooted question of 
supremacy. Resta already has accepted 
Oldfield's challenge and Bob Burman and 
Earl Cooper have challenged the chal- 
lenger in turn and they will be accom- 
modated by Barney. Ralph DePalma has 
not been heard from as yet but it is 
thought that the winner of the 1915 In- 
ternational Sweepstakes is too good a 
sportsman to decline the issue and that 
he will participate in the match race. 

In his challenge, Burman offered to 
give Oldfield and Resta a 2-mile handi- 
cap if they would permit him to drive 
his 350-in. Peugeot, but neither would 
accede to such a request and consequently 
Burman will drive his 300-in. car. 
Cooper will be at the wheel of a Stutz 
and claims the title of America's cham- 
pion in an American car. 

Oldfield will enter the lists at the 
wheel of the Grand Prix Delage that 
David G. Joyce, the local sportsman, im- 
ported recently from France for Barney's 
use. 

The management of the Chicago speed- 
way has hung up $7,500 for the race, the 
purse to be divided as the contenders see 
fit. The contest will be made an annual 
event and a silver trophy will be awarded 
the winner. According to the deed of 
gift, any driver capturing three 100-mile 
races will come into permanent posses- 
sion of the challenge cup. 

The winner of the Aug. 7 race prob- 
ably will crowd the 100 miles inside of 
an hour. The 100-mile record for the 
Chicago track is 99.08 m.p.h., established 
by Porporato's Peugeot in the first cen- 
tury of the 500-mile derby of June 26. 
There were twenty-two cars on the track 
and he was forced to stop for a tire 
change before he completed the first 100 
miles. It is thought that with only four 
or five cars on the course, much faster 
time will be made. 

Plan Speedway for Dallas 

Austin, Tex., July 24 — Plans are be- 
ing laid by a number of the leading auto- 
mobile men of Texas for the inaugura- 
tion of a movement to build a first-class 
speedway at some point in the State. It 
is probable that Dallas will be decided 



upon as the location of the new racing 
course. While the plans for the enter- 
prise have not as yet taken definite shape, 
it is stated that the Indianapolis speed- 
way will be largely patterned after. A 
partial canvass of automobile manufac- 
turers and racing men has been made 
with the view of sounding their senti- 
ment toward the project and it is stated 
that it promises to meet with universal 
cordial support. It is expected that pub- 
lic announcement of the preliminary 
plans will be made soon. 

Allison Buys Two Peugeot Racers 
— Aitken in Charge 

Indianapolis, Ind., July 26 — James A. 
Allison, secretary-treasurer of the Prest- 
O-Lite Co., and one of the four owners 
of the Indianapolis Speedway, has pur- 
chased two Peugeot racing cars which 
are to be raced in American speedway 
events, the cars in all probability to be 
entered in the Minneapolis and New 
York speedway races this fall. John 
Aitken, well known in racing by his con- 
nection with the National cars, will have 
charge of the two Peugeots which are 
described as the machines driven by 
Goux and Boillot in the 1914 French 
Grand Prix road races. This is the first 
step taken by the speedway people in the 
possible solution of the present difficulty 
of not having enough cars for the 
present speedway circuit. Mr. Allison 
during the recent Indianapolis Speed- 
way meet suggested the possible neces- 
sity of the different speedways purchas- 
ing cars until such time as American 
makers can build to meet speedway re- 
quirements. 

Two Stutz and Mercer for Elgin 

Chicago, III., July 27— Two Stutz 
cars with Cooper and Anderson as 
drivers, have been entered in both races 
at Elgin. Henning's Mercer has also 
been entered in Friday's race, so the 
entries total ten to date. 

Speedway for Cleveland 

Cleveland, Ohio, July 23 — A 2% -mile 
speedway is to be built near Cleveland by 
a company which filed incorporation 
papers in Columbus recently. The speed- 
way is to cost $700,000. Four hundred 
acres near the city limits have been ac- 
quired. M. L. Yuster, founder of the 
Yuster Axle Co., is the promoter of the 
project. 

Sheepshead Speedway Ticket Office 
New York City, July 25 — The Sheeps- 
head Bay Speedway Corp., is preparing 
to open an office for the sale of tickets 
at 1696 Broadway, this city. The ex- 
ecutive offices remain at 17 Battery 
Place. 



Detroit Speedway 
Hits a Snag 

Little Progress Made on Stands 
or Track — No Race for 
Labor Day? 

Detroit, Mich., July 26 — The Detroit 
Motor Speedway, which has for several 
months been in the public eye, by its 
broadly advertised plans to build a speed- 
way here, and for which it has been sell- 
ing admission tickets for a Labor Day 
meet Sept. 6, has made little progress 
to date and it is almost impossible to 
have a meet on that date. The track has 
been advertised as a 2%-mile cement 
oval, 90 ft. wide. None of the cement has 
been laid and it would be a physical im- 
possibility to have such a track completed 
by Labor Day. The erection of grand- 
stands has not yet been started, although 
it has been stated in publicity that work 
has been started on the stands to seat 
100,000 people. Widespread publicity 
has been sent out to the effect that the 
track had received sanction for a Labor 
Day meet, but this is not true, as the 
American Automobile Assn. has not 
granted such sanction. 

Up to the present the speedway organ- 
ization has been expending large efforts 
in selling stock, and has disposed of 
$103,330 worth of stock at $10 per share 
to over 300 small investors in Detroit, 
this being exclusive of stock sold to the 
officials of the organization. Holdings 
run from two shares to 200. Aver $72,- 
000 has been secured in cash by this 
stock sale and the remainder taken in 
notes. These figures are based upon a 
report from the Michigan Sureties Com- 
mission, and refer to the original stock 
issue of $500,000. After the balance of 
this issue was turned over to the con- 
tractor, the stock was increased to $800,- 
000, so that there would be some to sell 
on the same basis as before but it is 
understood little of this has found a 
market. 

When asked concerning the situation, 
S. D. Maddox, general manager and vice- 
president of the speedway organization, 
gives his explanation of the matter by 
saying that any reports circulated have 
been just publicity. Detroiters began to 
get skeptical of the speedway adver- 
tising and publicity as there were only 
thirty-six working days in which the 
track could be completed. Examinations 
of the speedway property showed that 
the entire gradings of the turns had not 
been completed and that there were not 
500 men at work as stated. Recently 
John B. Whelan, president of the Detroit 
Motor Speedway, when interviewed by 
The Automobile representative, de- 
clared that he had every reason to be- 
lieve the track would be ready for a 
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Labor Day meet, but concrete experts 
state that it would be a physical im- 
possibility to have a cement track ready 
by that time or for weeks afterward. 

Tbe main difficulty with this speed- 
way matter has been the lack of capital. 
When the present organization took over 
the work of its promotion, it was ex- 
pected that Detroit people would respond 
readily but it was not easy to sell stock, 
and the work of grading the track pro- 
ceeded slowly. Some time ago the con- 
tractor agreed to take the balance of 
stock remaining unsold in lieu of cash 
for his work, thinking that he could dis- 
pose of the stock and thus get sufficient 
funds to complete the work. Things have 
proven otherwise and to-day the con- 
tractor has the stock on his hands, being 
credited with figures 33,682 % shares 
worth at par $336,825. 

President Whelan declares that in the 
event of no race money collected on the 
sale of tickets will be refunded. 

Practice Begins at Des Moines 

Des Moines, Iowa, July 25— Five 
thousand people saw Barney Oldfield set 
new mile course records at the formal 
opening of the new Des Moines Speed- 
way here to-day. Oldfield negotiated 2 
miles in 1 : 10 1/6, 105 m.p.h. in his front- 
drive Christy. He went the 5 miles in 
his Fiat in 3:01 4/6, 100 m.p.h. It was 
announced that both of the marks are 
new world's records for a 1-mile course. 

Preliminaries for the 300-mile event 
of Saturday, July 31, will be staged on 
Wednesday and Thursday of this week. 
Only the twelve cars making the fastest 
time will be eligible. Entries are: 

Driver Car 

O'Donnell Duesenberg 

Chandler Duesenberg 

Henderson Duesenberg 

De P»lma ....Stutz 

Bcott Anderson 

Strunk White 

Mulford Mulford 

Cooper Sebring 

Brown Du Cheyne 

Burman Peugeot 

Jones •J? lergy 

Donaldson Emden 

Vail Mulford 

Oldneld Delage 

O'ConneU O'ConneU 

Denver-Cheyenne Record for Cadillac 
Denver, Col., July 24 — Harold 
Brinker, of Cheyenne, Wyo., drove a 
Cadillac eight from this city to Chey- 
enne, 112 miles in 2 hr., 17 min. to-day, 
breaking the previous record of 2 hr., 
43 min. Eleven cars started in an un- 
official race between these two cities, 
promoted by the Denver Post. Leon 
Nelson of Denver was second in a Metz, 
in 2 hr. 53 min. 

10,450 Cars in Dallas County 
Dallas, Tex., July 24— Dallas County 
is now said to lead any county in the 
South for the number of automobiles. 
The 10,460th number was issued this 
week. 



100-Mile Race for 
Providence 

$10,000 Race on Narragansett 
Park Speedway Sept. 18 for 
300-Cu.-In. Cars 

Providence, R. I., July 24 — The Nar- 
ragansett Park Speedway, Inc., will open 
its new 1-mile cement track which has 
been built for automobile and motorcycle 
racing on Saturday, Sept. 18, when $10,- 
000 in prizes will be offered for a 100- 
mile race open to cars of 300 cu. in. pis- 
ton displacement and with a maximum 
weight not exceeding 2500 lb. Fourteen 
cars will be permitted to start, accord- 
ing to A. A. A. rules, and these will have 
to qualify at an average speed of 70 
m.p.h. for two laps of the track. 

Work on the track is being hurried at 
present, 100 men being employed, and it 
is expected that in 2 weeks the track 
surface will be completed. The surface 
is special asphalt mixture, resting on a 
deep layer of rock asphalt. In shape the 
track is an oval, varying in width from 
75 to 81 ft. Inside of this track proper 
is an asphalt safety apron on which the 
cars can go in case of accident or if re- 
pairs have to be made. This apron is 14 
ft. wide. The track is banked through- 
out its entire length, on the straight- 
aways 4 to 6 per cent and on the curves 
10 to 31 per cent. 

AUentown Race Meet July 31 

Allentown, Pa., July 24 — A race 
meet is scheduled for the Allentown Fair 
race track July 31, when seven events 
will be run off under the management of 
the Matty Matthews Racing Association 
of New York under the sanction of the 
American Automobile Association. 

Packard Tests at Indianapolis 

Indianapolis, Ind., July 24 — J. G. 
Vincent, vice-president of the Packard 
Motor Car Co., accompanied by a corps 
of assistants has been here for the past 
week experimenting with twin-six 
models. It is understood that hereafter 
all Packard experimental work of con- 
sequence will be completed on the local 
speedway. 

Show at Michigan State Fair 

Detroit, Mich., July 26 — At the an- 
nual Michigan State Fair which will be 
held here Sept. 6 to 15, the automobile 
show will again be a feature. Most of 
the local automobile dealers have al- 
ready taken space, it is said, by the fair 
officials, and like last year the Ford 
Motor Co. will have a miniature Ford 
assembling plant in operation. 

Among the passenger cars thus far on 
the list to be shown are: Ford, Dodge 



King, Haynes, Grant, Reo, Mitchell, 
Cadillac, Hudson, Studebaker, Buick, 
Ross, Overland, Oakland, Chandler, 
Hupmobile, Chalmers, Chevrolet, Willys- 
Knight, Ohio electric and Maxwell. 
There are the following makes of trucks: 
Standard, Kalamazoo, Kosmath, Signal, 
Federal. Accessory dealers are apply- 
ing for space. 

Apperson Adds Four-Passenger 
Roadster 

Kokomo, Ind., July 26 — The Apperson 
Bros. Automobile Co. is placing on the 
market what it styles a four-passenger 
roadster. The driver's seat is divided 
from that of his companion by an aisle 
and directly behind there are two corner- 
ing seats with ample leg room in the 
aisle. The top covers all four seats but 
when two are not in use they are cov- 
ered by the dust hood. 

— < 

Fall Show for Denver 
Denver, Col., July 21 — A two weeks' 
motor car and accessory show is being 
planned for Denver by the Automobile 
Trades Association of Colorado, to be 
held in connection with the Interna- 
tional Soil Products Exposition Sept. 27 
to Oct. 10. The exposition is expected 
to draw a large attendance from a 
wide territory, and consequently is 
counted upon as a substantial aid to the 
motor show. 

The Denver dealers held a fall show 
last September in connection with the 
Denver Motor Club's two-day race meet. 

Dallas to Have Fall Show 

Dallas, Tex., July 24 — Plans are be- 
ing made by Dallas Automobile Deal- 
ers' Association to have the greatest 
automobile exhibit at this year's Texas 
State Fair in October that has ever been 
seen in the South. 

Hostetter Leaves Prest-O-Lite 
Indianapolis, Ind., July 24 — Stuart 
S. Hostetter has resigned as head sales 
correspondent of the Prest-O-Lite Co. to 
become a member of the Hurst & Com- 
pany's wholesale purchasing depart- 
ment. He will serve as manager of the 
sales and advertising department. 

Pathfinder Prepares to Expand 
Indianapolis, Ind., July 27 — The 
Pathfinder Co. has plans drawn for an 
addition 60 by 400 ft. to its plant to take 
care of the 3500 cars production for 
1916. 

New Trailer on Market 

Coldwater, Mich., July 20 — A new 
trailer for automobiles is being manu- 
factured by J. F. Laura, who has secured 
a patent for a connector used to join the 
trailer to the automobile. The trailer is 
made to carry a load of 1000 lb. 
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Lincoln Highway 
Route Changed 

Washington and Baltimore To 
Be Included — Hercules 
Plant Auction Aug. 14 

Washington, D. C, July 27 — Special 
Telegram — Washington and Baltimore 
are to be on the Lincoln National high- 
way. President Joy of the Lincoln High- 
way Assn., after having turned a deaf 
ear to appeals made more than a year 
ago by citizens of Washington and Balti- 
more, by a congressional delegation, and 
lastly by President Wilson to vary the 
course of the highway so that it might 
touch the national capital has notified 
Robert N. Harper, chairman of the com- 
mittee selected last year by the District 
commissioners that he has found it pos- 
sible to change the original plans and 
place both cities on the route. 

Route Through Washington 

Colonel Harper already has advised 
the commissioners of Joy's decision and 
the work of marking the city streets 
which will constitute the portion of the 
highway running through the district 
and obtaining the improvements neces- 
sary in Maryland will be taken up im- 
mediately. The highway will enter the 
district by way of Maryland Avenue, 
northeast, swing through Potomac Park 
past the Lincoln memorial, and then pro- 
ceed westward by way of the Rock vi lie 
Pike to Gettysburg. 

Prest-O-Lite Increases Facilities 
for Drawn Steel Demand 

Indianapolis, Ind., July 21 — As an- 
nounced in The Automobile for July 
22, the Prest-O-Lite Co., Inc., this city, 
has turned its attention to the manufac- 
ture of cold drawn steel parts and has 
now outfitted one of the largest plants 
in the country to take care of this work. 
At the present time the Prest-O-Lite 
concern has in service three 400-ton hy- 
draulic presses, one 300-ton hydraulic 
press, and is at present engaged in in- 
stalling what is probably the largest hy- 
draulic press in the country, having a 
capacity of 800 tons. This new press is 
large enough to break down 60 in. in 
diameter steel circles % in. thick, accord- 
ing to officers of the Indianapolis concern. 
In fact, it is claimed that with this press 
it will be possible to draw by the cold 
drawing process cylinders of approxi- 
mately 20 to 22 in. in diameter, 48 in. 
in length from % in. stock. With the 
present equipment cylinders 12 in. in 
diameter and 44 in. long from stock 
0.260 in. thick are being drawn by 400- 
ton pressure. With the 800-ton press 
cylinder ends, etc., of larger diameter 



than 20 in. on thinner than %-in. stock 
will be handled. 

With this large capacity the ability 
to meet large orders on such parts as 
brake drums and axle housings will be 
readily handled on the smaller-sized hy- 
draulic presses. On small pressed or 
drawn steel parts of the shallow types 
the Prest-O-Lite equipment includes a 
large series of geared presses ranging 
from 100 tons down to 10 tons. The 
equipment is such that small work can 
be handled practically as readily as the 
larger work. In fact, an order has just 
gone through the factory for 25,000 
stampings so small that twenty-five sep- 
arate pieces were required to make an 
ounce. 

New Battery Plant 

In addition to this line of work the 
Prest-O-Lite concern has under construc- 
tion a new building 100 by 400 ft. for 
use as a battery factory. It is also 
stated by the engineers of the company 
that another building of this same size 
will probably prove necessary. The 
company feels that the field for drawn 
steel cylinders is a large one and that 
with the equipment and present capac- 
ity of the plant, orders of any nature 
may be dealt with. 

Hercules Plant to Be Sold Aug. 14 

Louisville, Ky., July 23 — In accord- 
ance with a judgment granted against 
the company at the last court term, the 
real estate, buildings and equipment of 
the defunct Hercules Motor Car Co. will 
be sold at auction on Aug. 14. The total 
amount of judgments against the com- 
pany is $110,325. It is rumored that an 
effort is being made to interest capital- 
ists for the purchase of the plant and 
continue its operation on an entirely 
new basis. 

Lucas Moves to Lagrange 
South Bend, Ind., July 24 — The Lucas 
Mfg. Co., manufacturer of electrical 
supplies and automobile accessories, 
which has been located in Chicago, for 
the last year, has decided to move the 
factory to Lagrange, Ind., where stock 
hae been acquired by a number of La- 
grange residents. 

Elston Westcott Service Manager 
Richmond, Ind., July 22 — C. J. Elston 
of Flint, Mich., has been appointed serv- 
ice manager of the Westcott Motor Car 
Co., this city. It is intended by the 
Westcott company to reorganize the 
service department completely and to 
thoroughly establish a policy which will 
follow the cars after they have left the 
factory. Mr. Elston was connected with 
the service department of the Buick Mo- 
tor Co. for four years and later with 
the service department of the Hudson 
Motor Car Co. 



Blue Book to Add a 
Volume 

Will Cover Territory Below 
Potomac and Ohio Rivers 
— New Index Maps 

New York City, July 26 — The Auto- 
mobile Blue Book Publishing Co., 239 
West Thirty-ninth Street, this city, is 
going to add a new volume to its pres- 
ent series of Blue Books on road direc- 
tions covering the territory in the South- 
east below the Potomac and Ohio Rivers. 
Up to the present this territory has been 
covered partially by Vol. 3, covering New 
Jersey and Pennsylvania, Delaware and 
Maryland, and Vol. 4 covering the Middle 
West, but the increase in touring in the 
Southeast and because of greater road 
activity, the Dixie Highway being a 
typical example, a separate Blue Book 
will cover this territory in 1916. The 
Blue Book cars have already started 
out over the roads in this territory to 
get the exact road conditions and to 
write road guide information and will 
continue this work until late in the fall, 
thus adding route information on thous- 
ands of miles of highway in this section 
that have heretofore not been routed. 

In this route work, the leading thor- 
oughfares between large centers will be 
covered with odometer mileages, some of 
these being Washington to Atlanta, Jack- 
sonville, New Orleans; Louisville and 
Nashville to Chattanooga, Atlanta, 
Florida and Gulf of Mexico; Richmond 
to Asheville, Chattanooga, Knoxville, 
Nashville, and Memphis; and New Or- 
leans to Mobile and Jacksonville. After 
this secondary connecting routes will be 
gone over and odometer mileages written 
so that the tourist will be able to reach 
the majority of places without having to 
make any local inquiries. The Blue 
Book company is also preparing a series 
of general index maps, by reference to 
which the smallest villages in this terri- 
tory can be located. 

New Case Farm Tractors 
Racine, Wis., July 24 — Several new 
types of gas power farm machinery were 
introduced to the public at the annual 
convention of branch managers and 
salesmen of the J. I. Case Plow Co., Ra- 
cine, Wis., last week. Field demonstra- 
tions of the new Wallis Fuel Saver Trac- 
tor Cub and the J. I. Case power life 
engine gang plow were given on the big 
Case farm just outside of Racine. 

To Build $500,000 Ford Assembling Plant 
in Omaha 

Omaha, Neb., July 22 — A site, a 
block long, between Cuming and Izard 
and Fifteenth and Sixteenth Streets, has 
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been purchased in this city by the Ford 
Motor Co., on which will be erected a 
building a block long and six stories 
high for use as an assembling plant, 
general service quarters and offices. 

The building will have more than 
200,000 sq. ft. of floor space and 
will cost $250,000, and with machinery 
installed will represent an investment of 
1500,000. The ground, on which the 
building will be erected, was bought last 
Saturday, the price, about $105,000, be- 
ing paid by Manager Charles Gould of 
the Ford company, Fred C. Shields, 
realty broker, and ex-Lieutenant Gov- 
ernor McGilton, attorney for the Ford 
company, to the various owners. 

Three hundred men will be employed 
in the salesrooms, service station and as- 
sembling plant at the outset, after next 
April, when the building is expected to 
be finished. The Ford Motor Co. mini- 
mum wage of $5 per day will be ap- 
plicable to all. 

Continental Adds to Muskegon Plant 
Detroit, Mich., July 24 — The Con- 
tinental Motor Mfg. Co., this city, is 
making extensive additions to its Muske- 
gon, Mich., plant, which is devoted al- 
most exclusively to the production of 
four-cylinder motors. Two reinforced 
concrete buildings, four stories in height 
will be constructed, one being 64 by 150 
ft and the other 70 by 330. Production 
of four-cylinder motors will be increased 
from 4000 to 6000 per month. 

Studebaker Not to Move Plant 
South Bend, Ind., July 24— President 
Erskine of the Studebaker Corp. denied 
the report from New York concerning 
the probable extension of the home plant 
in South Bend by the purchase of 
$800,000 worth of property here. "We 
have more room than we need here. We 
will positively not move the Detroit force 
here, and I cannot account for a rumor 
concerning the purchase of land," said 
Mr. Erskine. 

Miller Robber to Build $50,000 Addition 

Akbon, O., July 23— The Miller Tire 
& Rubber Co. will build a $50,000 addi- 
tion. It will be six stories and 109 by 
154. Another smaller building, one story 
and basement, 57 by 40, is also to be a 
part of the extension. The company has 
made extensions during the year which, 
with the proposed building, will bring its 
building expenditures close to $200,000. 

Haynes Not to Move 
Kokomo, Ind., July 27— General Man- 
ager Sieberling of the Haynes Automo- 
bile Co. emphatically denies the rumor 
that his company will move to Lack- 
awanna, N. Y. Rumors to this effect 
were circulated around Buffalo some 
weeks ago but are entirely false. 



32,000 Cars in 
Oklahoma 

New Law Works Out Well— 
$40,000 Fees Collected- 
Oklahoma City Statistics 

Oklahoma City, Okla., July 23 — 
Oklahoma's new law has been in effect 
since July 1, and during the first three 
weeks of the month, the State highway 
department has collected nearly $40,000 
from automobile owners for licenses for 
their cars. 

State Highway Commissioner A. N. 
Leecraft estimates there are 32,000 au- 
tomobiles in the State. 

Under the new law car owners must 
pay the State a license tax for their car, 
based upon the horsepower. For every 
horsepower the owner must pay 50 cents. 
This tax is in lieu of all other taxes, and 
is in great favor with automobile owners 
who compare the new tax with the tax 
under the old law. Ninety per cent of 
the money collected goes to the county 
from which it was originally collected 
and 25 per cent of the 90 per cent goes 
to the city where the car owner resides. 

There are now 1900 automobiles in 
Oklahoma City worth approximately 
$700,000. The horses number 1343 and 
are valued at $66,350. The mules num- 
ber seventy-five with a value of $4,435. 
The total number of horses and mules is 
1418 and the value of both but $70,785. 
These figures were obtained from County 
Assessor J. S. Morrow. 

The motor car has not made rapid 
gain in the county outside the city. The 
automobiles in the county, exclusive of 
Oklahoma City, number less than 100. 
The bad .roads are largely responsible 
for this condition. Yet the total value 
of horses in the county, including Okla- 
homa City, is less than the value of the 
motors. 

There are 9600 horses in the entire 
county worth $553,092 as compared to 
$717,915, the value of all the automobiles 
in the county. 

On the basis of 75,000 population an 
average of one person in 39 owns an 
automobile in Oklahoma City. 

To Build Hearses and Ambulances 

Grand Rapids, Mich., July 24 — The 
Michigan Hearse & Motor Co. has 
been organized to succeed the Michigan 
Hearse & Carriage Co., which has been 
in business during the last twelve years. 
As the name indicates the new concern 
has done away with carriages and 
horses and will now build motor-driven 
hearses. These will be made at its own 
plant, as well as ambulances. The old 
plant of Walter Poor and Harry Yeider, 
on Wealthy Street, has been secured, and 
there, temporarily, the chassis will be 7 



built. They will have a wheelbase of 
148 in. and carry a six-cylinder motor. 
The capital stock of the company is 
$160,000 of which $25,000 is preferred. 
A two-story plant, 45 by 125 ft. is to be 
erected at Cottage and Grove Streets 
and Union Avenue. 

Republic Truck to Add Again 
Alma, Mich., July 24— Although the 
Republic Motor Truck Co. made addi- 
tions to its plant several months ago, 
the growing business has again made it 
necessary to further increase its size. 
At the present time two one-story 
buildings are being constructed. One is 
to be 30 by 450 ft. and will be used as 
a storeroom. The other, 50 by 100 ft., 
is to be the body shop. The total floor 
capacity of these buildings will be 18,- 
500 sq. ft. Further extensions are con- 
templated which will add 20,000 more 
sq. ft. 

Select Ford Nashville Site 
Nashville, Tbnn., July 24 — For the 
purpose of selecting a site for the new 
assembling plant of the Ford Motor Car 
Works of Detroit, to be established in 
Nashville, M. N. A. Hawkins, an official 
of the company, was in Nashville Mon- 
day. Mr. Hawkins inspected some half 
dozen prospective sites for the new plant, 
which is to have a capacity for 15,000 
cars annually, and which will give em- 
ployment to about 700 men. 

Lawrence Wants Austin Plant 
Lawrence, Mass., July 24 — The In- 
dustrial Committee of the Lawrence, 
Mass., Chamber of Commerce, having 
succeeded in getting the Lenox Motor 
Car Company to move to that city is 
now after other motor concerns, and an 
offer has been made to the Austin Auto- 
mobile Co., Grand Rapids, Mich., to 
move East. 

Nicholson Regal Asst. Sales Manager 

Detroit, Mich., July 26 — E. W. 
Nicholson has been appointed assistant 
sales manager of the Regal Motor Car 
Co. During the last two years Mr. 
Nicholson had charge of Chalmers dis- 
trict sales work. 

Buller Joins Apperson 

Kokomo, Ind., July 22 — H. L. Buller 
is now connected with Apperson Bros. 
Automobile Co. in charge of advertising. 

$15,000 Fire in Fisk Plant 

Springfield, Mass., July 23 — Fifteen 
thousand dollars worth of building ma- 
terials and four freight cars were de- 
stroyed by fire and a gasoline explosion 
in the yard of the Fisk Rubber Co., 
Chicopee Falls, late last week. 
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Jitneys Win in 
Indiana 

P. S. C. Refuses Trolley Co. 
Petition That Commission 
Take Control and Regulate 

Indianapolis, Ind., July 24 — The pub- 
lic service commission to-day entered an 
order dismissing the petition of the 
Terre Haute, Indianapolis and Eastern 
Traction Co., which sought to bring all 
jitney buses in the State under the con- 
trol of the commission and subject to 
regulation by the commission. 

At the hearing attorneys for the trac- 
tion companies argued that the jitneys 
were common carriers and public utili- 
ties within the meaning of the utility 
law, and ought, therefore, to be regu- 
lated. 

The commission's order was brief. It 
simply set out that the body had no 
jurisdiction and therefore dismissed the 
case. While the original petition re- 
lated only to Terre Haute, the hearing 
on the proposal to place all jitneys un- 
der the regulation of the commission 
brought in the entire question of jitney 
competition with electric roads through- 
out Indiana. The commission was ' in 
session practically all day and promi- 
nent public utility magnates from all 
over the State attended the hearing. 

Kansas City Jitneys Raise and Lower 
Fares 

Kansas City, Mo., July 24— The jit- 
ney bus died, was born again, died 
again and was born once more all in the 
course of two days here last week. The 
Green Bus Line, outfitted with fifteen of 
the Studebaker medium-priced buses, 
went out of the hands of the company 
that has been operating them, through 
foreclosure. The Studebaker Corp. sold 
the buses on what its manager here 
described as a "shoe-string capitaliza- 
tion." The promoter of the company had 
no money to begin with and the Stude- 
baker company sold the buses largely 
with a view to encouraging the industry. 
But the officials of the company lacked 
the business instinct and the payments 
fell behind. When the fifteen green 
buses went out of business, the White 
Star Line, a co-operative company, im- 
mediately announced that it would 
charge 10 cents and that action was fol- 
lowed by the other buses and dozens of 
the smaller touring cars. They were 
stampeded by the fate that had over- 
taken the green bus line. However, the 
competition of the small jitneys that had 
not changed from 5 cents and the fact 
that the women preferred the street cars 
at 5 cents, brought a change the day fol- 
lowing and the buses and the smaller jit- 
neys that had changed their price all 



went back to 5-cent fares. The days the 
buses were charging 10 cents found them 
filled only in the rush hours, when the 
men were going to and from work. 

There are practically as many buses 
and small jitney cars on the streets as 
there were earlier in the season. The 
Studebaker company is reselling its cars 
that were taken out of service as rapidly 
as possible. 

Erdman-Guider Co. to Make Bodies 

Detroit, Mich., July 26— The Erd- 
man-Guider Co. has been organized to 
make special automobile bodies and do a 
general automobile trimming, repairing 
and painting business. The concern has 
leased the old Herreshoff Motor Car Co. 
plant 2290 Woodward Avenue. Those 
interested in the new concern are A. R. 
Guider, president and business manager, 
who during the past 10 years was man- 
ager of the R. Herschel Mfg. Co., Sagi- 
naw, Mich.; Charles Erdman, vice-presi- 
dent who was vice-president and assist- 
ant general manager of Seivers & Erd- 
man; H. L. Morrison, secretary-treas- 
urer, who was connected with the ac- 
counting department of the Riverside 
Storage Co. 

Weatherproof Body Co. Organized 

Detroit, Mich., July 26 — The Detroit 
Weatherproof Body Co. has been or- 
ganized and incorporated, its capital 
stock being $10,000. The officers of the 
new concern are C. Haines Wilson, pres- 
ident and treasurer; Lawrence Moore, 
vice-president and general manager; 
George D. Wilson, secretary. Tempo- 
rarily the headquarters of the company 
will be at 500 Clay Avenue. The new 
concern will make limousine tops, com- 
mercial car bodies and will also market 
a special Ford body. 

Smith a Regal Sales Manager 

Detroit, Mich., July 27 — H. H. Smith, 
formerly sales manager of the Diehl Mfg. 
Co., Elizabeth, N. J., and recently with 
the Triumph Electric Co., Cincinnati, 0., 
has become district sales manager for 
the Regal Motor Car Co. with headquar- 
ters in San Francisco, Cal. 

Denby Truck Reduces Prices 

Detroit, Mich., July 23 — The Denby 
Motor Truck Co. has reduced prices 
from $115 to $215 on its three models 
of trucks. The trucks themselves have 
not been altered. 

The 1-ton or model B is now listed 
at $1,475, $125 less than formerly; model 
D, 1%-ton, lists at $1,685 or $215 less 
than heretofore, and the 2-ton model E 
at $1,985, which is a cut of $115 from 
the former price. 

These lower-price Denby trucks have 



the same constructional features ai 
equipment as before the new prices we: 
into effect; in fact, there are no chang* 
of any kind excepting the price. 

A. S. Bowser Goes to Albany 

South Bend, Ind., July 24— A. 
Bowser, formerly secretary of the S. 
Bowser Co., Fort Wayne, Ind., has b< 
transferred to the position of assist) 
general manager of the Albany, N. 
office. President Bowser said no p 
manent secretary will be appointed 
the home office for the present and 
transfer of the president's son to 
Eastern office is not the first of a 
change in Bowser officialdom. 

Bourquin Leaves Paige-Detroit 

Detroit, Mich., July 27 — Jas. 
Bourquin, general manager of the Pi 
Detroit Motor Car Co., has resigned, 
was formerly with the production 
partment of the Chalmers Motor & 

Hood Detroiter Sales Manager 

Detroit, Mich., July 26— Wa\la< 
Hood, who was sales manager ol 
former Briggs-Detroiter Co. has 
appointed to a similar position ii 
new Detroiter Motor Car Co. Mr. 1 
previous to his connection with 
Briggs-Detroiter Co. was sales ma 
of the Standard Motor Truck Co 
Everitt Motor Car Co. and als 
Chalmers Motor Co. 

Pierce- Arrow Agency Officials ft 

Boston, Mass., July 24 — The a 
of the leading Pierce-Arrow af 
east of the Mississippi held a twc 
meeting at Boston, Mass., this w 
W. Maguire, the Boston agent, i 
the part of host. They discussed 
matters of interest to the busine 
between times played golf and 
There were present Col. Gharle 
ton of Buffalo; R. D. Gerton and 
Cady of New York; Charles San 
Cincinnati; D. E. Odell of Minm 
Grant Waldraf, St. Paul; C. 1 
ford and E. H. Stoddard of Spr 
Mass.; H. Paulman of Chicago; 
Ellis of Newark, N. J.; Herman 
Pittsburgh; Samuel Berdeaon 
Louis; J. B. Westefeld, Mew 
Conn.; W. J. Foss and W. R. F( 
Philadelphia; E. C. Bull, W. ] 
and R. Patten of Buffalo. 

Post Stearns New York Salens 

New York City, July 25 t 

Stearns Co. of New York has s 
F. W. Post, Jr., sales manage 
secretary Thomas R. Jacobs, Y&e i 
out the duties previously perf ( 
William Arthur Lesser, who 
in an automobile accident las-fc. n 
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Orr Plant at Yazoo City— The Orr 
Modern Motor Co., recently organized, 
will construct a plant at Yazoo City, 
Miss., for the manufacture of auto- 
mobiles. 

Auto Crank Shaft to Add— The Auto 
Crank Shaft Co., Piquette Avenue, De- 
troit, Mich., has awarded the contract 
for the construction of a one-story brick 
addition to its factory. 

Toledo-Ford Tire Addition— Plans are 
being made for the construction of a 
new addition to the Toledo-Ford Tire 
Co.'s factory on Western Avenue, Find- 
lay, Ohio. It will be 50 by 130 ft. and 
four or more stories high. 

Wilson Foundry to Double Plant — 
The Wilson Foundry & Machine Co., 
Pontiac, Mich., expects to double its 
plant within the next few months. For 
this purpose about 10 acres of land have 
been purchased recently. The present 
force of 600 will be doubled, it is said. 

Saxon Ships 11,000 Cars — During the 
first six months of 1915 the Saxon Motor 
Co., Detroit, Mich., has shipped about 
11,000 Saxon fours and sixes. Produc- 
tion is being increased gradually and it 
is expected by officials of the company 
that the output for the remainder of this 
year will be at least equal to that of the 
first half. 

To Enlarge Building — The Gas Power 
Engineering Co., operating a large gar- 
age and machine shop at North Avenue 
and Second Street, Milwaukee, is about 
to increase its capacity by the construc- 
tion of a complete third story. The orig- 
inal building consisted of one story, and 
a year and a half ago a second story 



was added. The building is 60 by 150 ft. 

Des Moines Co. to Build — The Clemens 
Auto Co., Des Moines, Iowa, has bought 
an eighth of a block on Eleventh and 
Mulberry Streets at a cost of $40,000 
and will build a four-story, fireproof 
brick building thereon to cost $40,000. 
It will house the business of the company 
after Jan. 1, 1916. The company handles 
the Overland car for the Des Moines ter- 
ritory. 

To Make Piston Rings— The Conti- 
nental Piston Ring Co., Memphis, Tenn., 
has been incorporated with a paid in 
capital of $100,000. It will manufacture 
piston rings for locomotives, engines, 
automobiles and pumps of various kinds. 
The officers are B. H. Mason, president; 
W. P. McCadden, vice-president; R. E. 
Brown, secretary and treasurer, and 
C. R. Bryant, chief engineer. 

Bulford to Enlarge Plant — The Bul- 
ford Truck Co. has decided to erect a 
large addition to its factory in Fremont. 
H. G. Bulford, the president, who leaves 
this week for England, announces that 
the company will turn out a large num- 
ber of motor ambulances for Red Cross 
service in Belgium and France. As soon 
as the addition is completed, a large in- 
crease in the working force will be made. 

Victor Tire to Build Again— The Victor 
Rubber Co., Springfield, Ohio, will erect 
another building, to be two stories, 
30 by 108 ft It will be erected on the 
ground between the two wings of the 
main factory building. The addition will 
be much like the one which was com- 
pleted a few weeks ago. A mileage ca- 
pacity test is now being made of the new 



pneumatic tire made by this concern. An 
automobile has been equipped with a set 
of these tires and will be run 300 miles 
a day while they last 

American Brass Adds — The American 
Brass Co., Kenosha, Wis., has just com- 
pleted a large brass foundry addition in 
record time. Just thirty days after the 
contract for the erection of the shop was 
signed by the American Bridge Co. the 
building was turned over to the owners 
for installation of equipment. The shop 
is of steel and sheet iron, 330 ft. long, 60 
ft wide and 27 ft high. The extraor- 
dinary demand for brass goods, particu- 
larly from the automobile trade, made 
the erection of the addition imperative. 

Wisconsin Breaking Records— The 
Wisconsin Motor Mfg. Co., Milwaukee, 
is working the longest hours and the 
largest force of workmen in its history, 
due to the extraordinary demand for 
motors from car and truck manufac- 
turers. The company some time ago 
reached the highest production it has 
ever known, but this was insufficient to 
meet specifications and schedules have 
been extended to the full limit of the 
plant's capacity. It is likely that ad- 
ditions will be made during the winter 
months in anticipation of a continuance 
of the demand for 1916. 

Kansas City Ford Expands — The Ford 
Motor Co. is preparing to make an addi- 
tion to its plant in Kansas City, Mo., to 
cost about $175,000. The addition will 
be two buildings, one 54 by 75 ft, the 
other 120 by 400 ft., both three stories, 
of reinforced concrete and tile roof. The 
work will be completed by Dec. 31. 



The Automobile Calendar 



July 31 Des Moines, la., Speedway 

300-MUe Race. 

Aug. Milwaukee, Wis., Indepen- 
dent Petroleum Market- 
ers' Assn. of the U. S. ; 
1915 Convention In Mil- 
waukee. 

Aug. 2-3 San Francisco. Cal., Tri- 

State Good Roads Assn., 
Third Annual Convention. 

Aug. 7 Chicago, 111., 100-Mile 

Match Race, Chicago 
Speed ws.y 

Aug. 7 Rockford. 111., Hillclimb, 

Rockford Motor Club. 

Aug. 20-21 Elgin, 111., Road Races. 

Aug. 30 Columbus, O., Show, Ohio 

State Fair, Columbus 
Auto. Show Co. 

Sept Peoria, 111., Second North- 
western Road Congress. 

Sept 4 Minneapolis, Minn., Track 

Race ; Twin City Motor 
Speedway Co. 

Sept. 6-10 Indianapolis, Ind.. Show, 

Indiana State Fair. 

Sept 6-15 Detroit, Mich., Show, Michi- 
gan State Fair. 



Sept. 8-11 Hamline, Minn., 2-Day 

Meet at State Fair 
Grounds between Minne- 
apolis and St Paul, State 
Fair. 

Sept. 13 Oakland, Cal., Pan-Ameri- 
can Road Congress. 

Sept. 17-18 Peoria, 111., Illinois Garage 

Owners' Assn. Conven- 
tion. 

Sept. 18 Providence, R. I., 100-Mile 

Race, Narragansett Park 
Speedway, Inc. 

Sept. 18-25 Los Angeles, Cal., Show, 

Shrine Auditorium. 

Sept. 20-25 San Francisco, Cal., In- 
ternational Engineering 
Congress. 

Sept. 24 Indianapolis, Ind., S. A E. 

First Section Meeting. 



Sept. 27-Oct. 10. . .Denver, Col., Show, Inter- 



national Soil Products 
Exposition, Automobile 
Trades Assn. of Colorado. 

Oct Dallas, Tex., Show, Dallas 

Automobile Dealers' 
Assn. 

Oct. 1-2 Trenton, N. J., Track 

Races: Inter-State Fair. 



Oct. 2 New York City, Sheepshead 

Bay Motor Speedway 
Trsck Meet. 

Oct. 2-9 Cincinnati, Ohio, Show, Mu- 
sic Hall, Cincinnati Au- 
tomobile Dealers' Assn. 

Oct. 3-10 St. Louis, Mo, Show, For- 
est Park Highlands, St. 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 

Oct. 6-16 New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tr&l Ps.ls.C6 

Oct. 11-12 Dayton, O., National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 

Oct. 16 Chicago, 111., 350-Mile Race, 

Chicago Speedway. 

Nov. 18 Arizona 150-mile Grand 

Prix. 

Nov. 29-Dec. 4 Electric Prosperity Week. 

Dec. 31 New York City, Show: 

Grand Central Palace. 

Jan. 22, 1916 Chicago, 111., Show; Coli- 
seum. 

March 4-11 Boston. Mass.. Truck Show, 

Mechanics Bldg. 
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Rogers Forms New Co. — Mason T. 
Rogers, up to the present time manager 
of the Buffalo, N. Y., branch of the 
Packard Motor Car Co., has resigned to 
enter business for himself. He has 
formed a firm styled M. T. Rogers & Co. 
and has associated with him C. W. Bur- 
ton, formerly of the Daniel Green Felt 
Shoe Co., L. E. Moore, formerly con- 
nected with the Packard Philadelphia 
branch, and E. C. Fish, recently con- 
nected with the Buffalo Hudson company. 
The new company will gradually absorb 
the business of the Universal Equipment 
Co., supply dealer. 

Jones Represents Midgley — Temple 
Jones, who has been connected with the 
Tire Sales Company, 204 St. Paul Street, 
Baltimore, Md., representatives of the 
Midgley and Republic tires, has become 
the direct representative of the Midgley 
company. 

Dealer 

Opens New Salesrooms— The Collins- 
Clem Auto Co., agent for the Studebaker 
in San Antonio, has opened new sales- 
rooms and service station at the corner 
of Navarro and Crockett Streets. 

Fanning to Handle Apperson — Frank 
Fanning, local distributor of the Marmon 
in Philadelphia, Pa., and W. T. Taylor, 
wholesale representative of the Apper- 
son, have entered into an agreement 
whereby the Philadelphia Apperson re- 
tail trade will be handled by the Fan- 
ning company. 

Maxwell Dealers Gather — Ralph Co- 
burn, Eastern district supervisor of the 
Maxwell Motor Car Company, had the 
New England dealers as his guests at a 
meeting in Boston last Wednesday and 
Thursday, when he showed them the new 
1916 Maxwell car. There were more 
than fifty present. 

Overland Dealers Meet — The seventy- 
five Overland dealers in Eastern New 
England met at the Hotel Lenox last 
Friday night at a dinner as guests of 
the Connell & McKone Co., Greater 
Boston distributors of the Overland prod- 
ucts. Joseph McDuffle, assistant sales- 
manager of the Willys-Knight, was 
guest of honor. 

Used Car Week— The Rooke-Osmond 
Motor Co., Milwaukee, Wis., State dis- 
tributor of the Jeffery, repeated its Used 
Car Week selling campaign last week 
and disposed of practically its entire 
stock of used cars, many for jitney pur- 
poses. 



Motor Men in New Roles 

Talbot Pathfinder Mgr.— W. E. Talbot, 
408 Sumpter Bldg., Dallas, Tex., has been 
appointed Southern district sales man- 
ager for the Pathfinder Motor Car Co. of 
Indianapolis. 

Austin Metz Sales Mgr. — Harry D. 
Austin has been made sales manager for 
the Seattle Metz factory branch, after a 
year's absence with the Metz company 
in California. 

Fick Monarch Purchasing Agent — 
F. B. Fick, formerly with the Abbott 
Motor Car Co., has been appointed pur- 
chasing agent of the Monarch Motor Car 
Co. Detroit, Mich. 

Knaus Makes Change — A. H. Knaus, 
formerly district manager for the Chal- 
mers in southern California, has been 
made sales manager of the Braley Auto 
Co., Franklin distributors in Portland, 
Ore. 

Abel Honk Agent — George I. Abel, 
western agent for the Houk Mfg. Co., 
has opened a branch in San Francisco 
to handle the Houk wire wheel. Abel is 
the representative for seven western 
States. 

Kidd Paige District Mgr.— S. W. Kidd 
has been appointed district sales man- 
ager by the Paige Motor Car Co. with 
headquarters in St. Louis. He was for- 
merly connected with the Detroiter Kan- 
sas City Co. 

Chandler Noxall Distributor— W. R. 
Chandler, president of the Spar-East Co., 
eastern distributor of Sparton horns and 
other Sparton products, has become the 
eastern distributor for the Noxall Shock 
Absorber made by the Baker-Duffy Co., 
Chicago. 

Donovan in Business — Frank B. Dono- 
van, long associated with the Donovan 
Motor Car Co., Boston, has entered the 
trade in Baltimore, Md., as Studebaker 
distributor under the style Frank B. 
Donovan, Inc. Frank Carthew is presi- 
dent of the concern, and Donovan is 
treasurer and general manager. An 
office, salesroom and service station will 
be opened at 10-20 East North Avenue. 

Ridenor with Madison — K. A. Ride- 
nor, for several years in charge of the 
Louisville office of the Waverley Electric 
Co., has resigned to become assistant to 
Roy Potts, vice-president of the Madi- 
son Motor Co., Anderson, Ind. Mr. Potts 
formerly was sales manager of the 
Waverley Co. at Indianapolis. George 
Cheschire, southern representative of the 



Waverley Co., is temporarily in charge 
of the Louisville office of the Indianapolis 
concern. 

Balough's Headquarters in Springfield 

— Charles Balough, who has been iden- 
tified for the last five years with The 
Kelly - Springfield Motor Truck Co., 
Springfield, Ohio, as chief engineer and 
works manager, resigned from that com- 
pany last June to take up the develop- 
ment of a new proposition in the com- 
mercial car field. Mr. Balough an- 
nounces his headquarters as Columbia 
Street and Dakota Avenue, Springfield, 
Ohio, where he is conducting the de- 
velopment work of his new connections. 

Kenny Returns to St. Louis — F. C. 
Kenny, who for four months was man- 
ager of the Studebaker branch at Mem- 
phis, Tenn., has returned to St. Louis 
and resumed the duties of assistant 
manager of the St. Louis Studebaker 
branch, which position he held before go- 
ing to Memphis. 

Garage 

Garage and Repair Shop — John Gumb 
is erecting a $12,000 garage and repair 
shop building at Teutonia Avenue and 
Alten Street, Milwaukee, Wis. It will 
be 30 by 125 ft. 

New Baltimore Garage — The Central 
Automobile Co. has opened a large 
garage in Baltimore, Md., in a place 
which was constructed by the city as a 
market house. The company can care for 
seventy-five cars. Twenty-four-hour serv- 
ice and accessory service is maintained. 

Build New Garage— Dvorak & Gay- 
nor, Kewaunee, Wis., have broken 
ground for a new garage 40 by 120 ft. 
The business was established by the late 
John Gaynor in the spring of 1912 and 
is being continued by his sbn and J. F. 
Dvorak. The concern represents the 
Chalmers and Dodge. 

Recent Texas Garage Happenings — 
The Lone Star Motor Co., El Paso, Tex., 
has moved into its new building, at 
Chihuahua and Overland Streets. It now 
has 24,000 sq. ft. of floor space at its 
disposal. The company has secured the 
Southwestern distributing agency for 
the Chalmers and handles Dodge, Hup- 
mobile and Chandler. The Federal Tire 
Co. has opened an agency at El Paso, 
in the Overland Building, with F. M. 
Bannell in charge. The Federal Motor 
Truck Co. has placed the distributing 
agency for its products in Houston with 
the Houston Motor Truck Co. 
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How Scientific Design and Use of Alu- 
minum Alloys Will Cheapen Motoring 



By A. Ludlow Clayden 



I automobile of 1918 ought to be 30 per cent lighter 

1 the automobile of 1916. 
Correspondingly it ought to be anything from 20 to 
t cheaper to run, but it may cost a little more to buy. 
never, a matter of a few hundred dollars ought 
considered 
are to be 
and over 
the first 
of the car. 
which is 
work is 
bt and there 
for any- 
live parts 
automobile, 
•tight cannot 
rV cat out en- 
in most 
is a great 
needless 
which the 
is to eat 
4 gasoline, 
now the 
1 perform- 
of the 
er » automobile 
cannot look 
greater 




This Is for a valve In head motor. Some 
service In the hands of private 



in the way of ability than is given by a good six, eight or 
twelve, but we could get the same ability with much less 
weight and so be able to utilize it for much less money. 
Engineers have worked for twelve years upon little else 
besides the motor so would it not be reasonable to turn to 

a new problem for a 
while and apply the 
same brain effort to 
improving the whole 
of the chassis? 



How to Reduce Weight 

There are two ways 
of reducing the 
weight of a car. One 
is to dispose the ma- 
terial more scientif- 
ically. The other is 
to use much more 
aluminum alloy of 
one sort or another. 

In the following it 
is purposed to give 
attention principally 
to the latter possibil- 
ity, using more alu- 
minum and to show 
how much more ex- 
tensively aluminum 
could be used with : 



Cylinder casting In aluminum 
as It goes to the machine shop, 
thirty castings something like this are In 
owners throughout the country 
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Everyday aluminum pieces. A plain and a water- Jacketed Intake 

manifold 



nothing but advantage. To cut the weight by using light 
metal means thinking of ounces here and odd pounds there, 
it means that with every detail of a chassis we must con- 
sider how light it can be made, taking nothing for granted 
from past experience. But before going into detail a few 
words on the history of aluminum in the automobile may 
be said. 

Aluminum Returns from Obscurity 

Aluminum was such a weak metal when automobile engi- 
neers first began to use it that it had to be extremely mass- 
ive in order to obtain the necessary strength. Thus we found 
frequent claims that a crankcase, for example, could be made 
just as light of cast iron; with the gearbox it was not pos- 
sible to house bearings directly in the aluminum, because 
the soft metal would gradually sink away and leave the ball 
race loose and rattling, and it was not safe to use aluminum 
for the middle part of a rear axle, as it was liable to bend 
out of shape and then crack. Also aluminum cost a good 
deal of money so altogether it was not a very encouraging 
material ten years ago. 

Then came a slow change as founders discovered how to 
alloy the light metal with copper, zinc and other substances, 
but the engineers who had turned to the use of iron and steel 
for parts once made of aluminum were satisfied with what 
they had done and did not feel inclined to give aluminum an- 
other chance. 

This brought us to the stage where the unit power plant 
appeared and this weighed altogether too much if the base 
was anything except aluminum, so engineers then discovered 
what a vastly different sort of metal aluminum had become. 
To-day it is almost as strong as cast iron and can be 
stronger. It has a high power of resistance to shock, can be 
cast very accurately, machines more easily than any other 
metal and its quality is regular while its quantity is infinite. 

There is practically no cast portion of an automobile which 
cannot be made of aluminum with utterly satisfactory re- 
sults both in the shops and on the road, and we may soon 
see some forged parts replaced by the lighter metal. 

Aluminum Cylinders to Be Used 

Having said that there is no casting in an automobile 
chassis that cannot be made of aluminum let us begin with 
the cylinders, the largest cast part and the one which seems 
the least susceptible of aluminumizing. Next year there will 
be several cars in regular use with cylinders of aluminum 
and one of the biggest motor builders actually sent out a 
dozen or more motors this spring with cylinders of this 
metal, painting them so that the fact was hidden to the 
buyer. The results have been so satisfactory that more than 
one prominent engineer is preparing to start in with alumi- 
num cylinders as standard. 



Here let it be explained that there are two parts of the 
cylinder which cannot be aluminum, the valve seats and the 
wall against which the piston works. In the motors already 
made up a very thin iron liner has been used to make the 
piston working surface, and a little iron plate is cast in to 
form the valve seatings. The cylinder liner is as thin as the 
machine shop can make it, as thin or thinner than a sleeve 
of a Knight motor, and there is even a possibility that it may 
be found possible to run the piston in a cylinder of unlined 
aluminum. This is a matter of experiment, calling for in- 
vestigation with different alloys, but even with the compound 
construction the weight of the iron is very little indeed. 

The aluminum cylinder block can be cast with walls of 
exactly the same thickness as would be used for cast iron, 
because an iron cylinder's dimensions are determined by the 
limit of thinness to which a foundry can work and not by 
considerations of strength, so the weight saved is directly in 
proportion as the weights of aluminum and cast iron. 

As an example let us take a six-cylinder block casting for 
a 3 by 5 motor. One of good design by actual test, weighed 
119 lb. and as the ratio of weights is between 2.5 and 3 to 1 
the saving in weight by using aluminum would be 72 lb. at 
least. 

There is another advantage too, which is often forgotten 
in thinking of aluminum pistons, and this is the much better 
heat conducting power of aluminum. Heat conductivity is 
often measured by taking that of silver as 100. On this 
basis iron has a conductivity of 11.6 and aluminum 31.3 
which means that heat flows through aluminum nearly three 
times more easily than it does through cast iron. The effect 
of this is that aluminum pistons and cylinders part with their 
heat to the cooling water much more quickly. In a motor 
that is running, the piston and the inside cylinder wall are 




Above — A sand cast aluminum truck wheel. Many of these are In 
use and are said to save as much as 1000 lbs. on the whole weight 
of the vehicle 

Below — A — Permanent mold bearing caps. B — Permanent mold 
pump casing. C — Sand cast cover showing how thin sand casting 
can be done. D — Sand cast bearing cap which compared with those 
from the molds shows the machining saved by the latter process 
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Left — An elaborate permanent mold Job. A differential casing which needs hardly any machining. Right — Pistons cast by the permanent 
mold process. That marked X ran for 490 consecutive hours at 1300 r.p.m., equivalent to 17,000 miles on the road at 35 m.p.h. 



a good deal hotter than the water in the jackets and with 
aluminum cylinders there is still a temperature difference, but 
it is not so great. Now, as it is the temperature of the 
piston and cylinders which controls that of the valves, and 
also influences the efficiency of the lubrication, it follows 
that the aluminum motor will run cooler at high speed than 
the iron engine. This is what might be called an accidental 
advantage, for the weight saving is the really important 
thing, but it is an added reason for using the better material. 

200 Pounds Saved 

Several good engineers have been drawn to the extended 
use of cast iron, because a cylinder block which has the top 
part of the crankcase integral with it gives a very rigid 
support to the crankshaft. Now, just the same rigidity can 
be had with aluminum cylinders and crankcase in one integral 
piece and the weight saved, as compared with integral 
cast iron would be probably 200 lb. or more on a 3 by 5 six- 
cylinder motor. On an eight it would be almost as great 
proportionally and similarly on a twelve. 

The little Sterling motor, illustrated by a sectional draw- 
ing, is said to weigh nearly 100 lb. less than the standard 
model. Not only is this immense saving an advantage when 
the car is completed and tire wear or gasoline consumption 
come to be considered, but it makes a perceptible difference 
in the cost of freight on the rough castings, and still more 
in the machine shops. A six-cylinder block which can only 
be handled with great difficulty by three men becomes light 
enough for two to play with or for one to carry a short 
distance, and in a big production shop this would cut the 
labor cost by an appreciable amount as well as speed up 
the handling. Also, apart from handling, the machining of 
the aluminum is a vastly quicker job than with cast iron. 

So there is plenty to be 
said in favor of aluminum on 
the cost side, which goes to 
offset the slightly greater ex- 
pense of the casting in the 
first instance. No doubt alu- 
minum cylinders would cost 
more than iron at the pres- 
ent ti me, but there is no rea- 
son vhy they could not be- 
come as cheap if a large 
plant was organized on an 
aluminum basis. 

With connecting rods the 
experimental stage has not 
yet been advanced very far. 
Two kinds are possible, those ^ m 

made up from pressings of Two aluminum brake shoes. The 
sheet metal welded together, bit of steel cast in 



and those cast or die-cast. The former have been tried out 
in one or two aeroplane motors with success and the latter 
have been tried in some small cycle motors, also with en- 
couraging results. It remains for the future to show 
whether the metal is easily applicable to ordinary automobile 
work but there seems no fundamental reason against its 
ultimate success. 

Untried Possibilities Numerous 

In a motor the crankshaft, camshaft, tappets, valve seats, 
cylinder liners and distribution gears must be iron or steel. 

Crankcase, cylinder block, pistons, connecting rods, pumps 
water header and carbureter, intake manifold, piping and the 
metal parts of ignition apparatus can be aluminum. 

This is speaking broadly, for aluminum could easily be 
compounded with the steel parts in several instances. Take 
the timing gears for example, or the sprockets, if chain dis- 
tribution is employed. There is no reason why these should 
not consist of aluminum centers having a steel rim on which 
the teeth are cut. Compound casting could produce such a 
wheel, and it would not be difficult to devise a method of at- 
taching a steel ring to an aluminum blank by other means. 
It may even be possible before long to make a die casting 
wherein a finished ring gear of steel is filled with a ribbed 
aluminum center and turned out of the mold ready to go on 
the shaft. Of course, it sounds as though going to an ex- 
treme of this sort would be absurd, but the saving in weight 
might easily be 5 or 6 lb. or even more and it is by detail cuts 
of this sort that the total chassis weight must be reduced 
in the future. 

As another instance take the steel parts of a leather ring 
or other form of coupling used to drive a generator or a 
magneto, for these are designed for convenience and not for 

strength and might just as 
well be aluminum. Probably, 
allowing for the saving in 
machining cost, they would 
come out actually cheaper. 

Other parts which might 
advantageously be of alu- 
minum are such things as 
starter brackets, the small 
levers used in the control 
mechanism, fan, fan bracket 
and fan driving pulley, all 
cover plates, breather or oil 
filler caps. Other details 
will suggest themselves as 
soon as this line of thought 
is followed and it is a con- 
servative estimate that a 
motor with aluminum used to 
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An aluminum Sterling motor which has been running for weeks 
on the block In the manufacturer's plant. This motor Is 100 lb. 
lighter than the cast Iron equivalent and keeps much cooler. It Is 
expected that a large number of aluminum Sterling engines will be 
used next year 



the practical limit would weigh little more than 50 per cent 
as much as a similar motor with much cast iron in its make 
up. 

Attention may be drawn to the undoubted fact that the 
die cast, or permanent mold, aluminum piston is far past 
the experimental stage and it is within measurable distance 
of being as cheap as cast iron, while being much cheaper 
than steel. Its lesser weight reduces the total weight of the 
motor, the vibration stresses and the wear on bearings, while 
its better conductivity causes it to keep cooler and so allows 
a higher piston speed without ill effects. In a year from 
now or even less, it will be possible to say the same of alumi- 
num cylinders, save that their use does not affect vibration 
or bearing stresses. 

With the small, and less important parts, the designer who 
is seeking to save weight should consider each piece to make 
up his mind whether it would be strong enough in aluminum. 
On most good motors there are many pounds of steel and 
brass parts which would do their work just as well what- 
ever they were made of, and when we get a piece like this it 
ought to be aluminum. 

Let it not be forgotten either, that aluminum exists in 
sheet as well as in ingots and that its great ductility enables 
it to be pressed or spun into elaborate shapes. For strength 
it can be corrugated or ribbed and the necessary dies for 
making parts of simple contour can be prepared from cheap 
castings. 

No mention has been made of the exhaust manifold but 
this is a part which must be of some material capable of 
withstanding high temperature long continued. Aluminum 
deteriorates slowly if used for the exhaust branch, unless 
it is water cooled, and if it is jacketed the extra weight of 
the larger amount of water necessary in the system would 
more than counterbalance the saving on the part itself. 

Small Parts in Transmission 

Now coming to the clutch if it is a cone type we can obtain 
the lightest center by using aluminum, and if it is a plate 
pattern with fabric facing there is a possibility of using alu- 
minum to carry the fabric. Probably the clutch is one of the 
parts least susceptible to the introduction of light metal, and 
it is certainly the part where weight matters least, as it all 
goes to make up flywheel mass which is controlled by the 
needs of the motor. We must have enough weight here in any 



case and cannot cut it out. Almost the only opportunity 
for introducing aluminum in the clutch operating gear ap- 
pears to be the foot plate of the pedal. Pedals in which the 
foot plate is a separate part adjustable to suit drivers of 
different stature are becoming increasingly popular, and 
there is no possible objection to the use of a light alloy for 
the actual pedal, though it could not be employed for lever 
parts. 

Transmission, in so far as the gearbox is concerned, can 
have an aluminum case for practically the same cost as cast 
iron, and, of course, it usually does so. Neither shafts nor gears 
could be anything but steel, and the shifting mechanism 
must be steel also. There should be no need for brass parts. 
Aluminum can be employed for the quadrant, if such is 
used, or for the spherical housing for the foot of the gear 
shift lever. The levers themselves for gears or emergency 
brake can be lightest if of steel, but they are almost always 
needlessly heavy. Some most excellent and very light levers 
have been made from drawn steel tube with aluminum 
handles and drop forged lower end brazed in. No doubt they 
cost more than the plain type, but there is a chance of dis- 
pensing with several pounds on these two levers. 

Where pressed parts are used, such as cover plates, pro- 
tecting shields for the quadrant and so on, they are better of 
sheet metal than castings as a rule, but they might be 




Section of the Sterling aluminum motor. The black parts show 
the Iron which remains. The liner Is pressed In and Is previously 
turned up, the bore being ground after assembling In the aluminum. 
To make the valve seats a thin steel plate Is used, also shown In 
black section. The connecting-rod has been cut and the upper half 
turned round to show the section of the Lynlte piston 
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pressed aluminum just as easily as pressed 
steel and with very little extra cost. 
Another use for sheet aluminum where 
it effects a great saving is in the bonnet, 
and to show how great is the difference be- 
tween steel and the lighter material, it may 
be mentioned that a Ford hood in aluminum 
weighs just 16 lb. less than the same thing 
in sheet steel. 

Cutting Unsprung Weight 

After much argument there seems now to 
be agreement that light axle weight is an 
advantage from every viewpoint. Obvi- 
ously the front axle can be made lightest by 
using the strongest possible material — 
steel, but this hardly applies to the rear 
axle. Here we have both strength and 
accommodation to consider, and the actual 
axle sleeves must be either steel or rein- 
forced with steel. No other material will 
withstand the violent shocks for long. Of 
course, it is possible to make the driving shafts take the 
whole weight, as was done many years ago, but this 
calls for very massive shafts. Apart from the sleeves of 
the axle, however, there is no need for immense strength, and 
the center part of an axle is designed more to contain the 
differential and bevels than to act as a bridge between the two 
sleeves. Of course, it must have strength enough to serve 
this latter purpose, but the job is well within the power of 
aluminum, as has been shown by its successful use at this 
point on many different cars. 

This is a debatable point, of course, and many engineers 
prefer to have a single steel member, either pressing or forg- 
ing, extending from wheel to wheel without any separate 
center case. When this style of axle is used the actual differ- 
ential container is already frequently aluminum as it should 
be, together with cover plates, etc. An unusual application 
of aluminum to axle parts has been tried out lately by one 
of the big axle manufacturers, this being the use of alu- 
minum, permanent mold castings for the shoes of the internal 
brakes. It is advantageous to have a good rigid support be- 
hind the brake facing or asbestos material, and this is given 
very readily by the aluminum shoe. To provide a working 
surface for the spreading cam a small piece of steel, already 
machined, is embodied in the casting and the shoe needs no 
machining save the drilling of holes for the facing attach- 
ment rivets. 

On road wheels the hub caps can be aluminum, or very 
light pressings in brass or steel, and do their work just as 
well as the all too common heavy brass casting. The wheels 
themselves are so very delicate a subject that the writer will 
leave them out of the discussion save for the remark that 
demountable rims are commonly heavier than the demands of 
strength necessitate. It is not easy to see how a light metal 
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View of a cylinder head with small pieces of cast Iron cast In place 
to form the valve seatlngs 



An eight- cylinder aluminum block 
casting. The heads for this motor will 
also be aluminum with cast Iron valve seats 

could be used at all widely in their construction, but weight 
can be saved by simplicity of design. 

Reducing the Odd Ounces 

So far the main units of the chassis have been touched 
upon and the details left, but, though the big savings of 
weight will be found in the main parts like the motor, there 
are many small things on a car which weigh hundreds of 
pounds altogether. 

Let us start with saying that except for the radiator and 
bearing bushings there is no excuse for the use of brass any- 
where. Take the radiator cap, for example, and consider a 
neat design where the cap is a brass casting secured by a 
quick detachment clip; substituting aluminum would cut out 
perhaps 6 or 8 ounces. 

Again, take all the greasers and lubricators; at present 
these are not, so far as the writer is aware, made in any 
material but brass; yet why should they be so heavy? All 
the greasers on a chassis must total to a very substantial 
number of pounds, and brass weighs more than three 
times as much as aluminum. What about door handles, 
switches, control levers, tool box hinges, top fittings and wind- 
shield parts? 

Then, turning to the body proper, this can be lighter if 
aluminum is used for the panels, and strength with lightness 
are combined to a wonderful degree if the whole body is cast. 
Still if the more usual system is followed it seems reasonable 
to suppose that much weight could be saved by substituting 
aluminum castings for some of the concealed parts of the 
body. Here we normally have heavy ash strapped and 
bracketed together with iron plates and forgings, and the 
same strength could be had from aluminum castings with a 
great weight saving. It would certainly cost more, but so do 
all novelties till they are brought down to a manufacturing 
basis. 

Better Use of Steel Possible 

It would be possible to elaborate this argument for many 
pages more, but enough has been said to direct attention to 
the possibilities for weight saving by the substitution of 
aluminum for other metals. In this way alone it is likely 
that a 4000-lb. car could be cut down to 3000 or even less, 
and there is still the chance of further saving by alteration of 
design to make better use of the steel where steel is the only 
choice. How we can cut weight in frame and fenders has been 
suggested in the paper read by A. P. Brush before the De- 
troit section of the S. A. E. last May, and one might add that 
a propeller shaft brake is lighter than two brakes on the rear 
wheels, a Hotchkiss drive is lighter than any other layout, 
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Sundry small pieces of aluminum which all help to cut the weight 



that some forms of springs are lighter than others. No doubt, 
if lightness becomes the next big boom, as appears very prob- 
able, some people will go too far and carry weight saving to 
the point where convenience or safety begin to be endangered. 
But even if this should happen we shall settle down eventually 
with the average automobile a better article from the view- 
point of the millions of people to whom it has become a daily 
necessity. 

War Raises Price 

The writer is indebted to The Aluminum Castings Co. for 
the photographs which have been used for illustration. Most 
of the aluminum cylinders in use have been cast at the Detroit 
plant of this company, while the permanent mold work is 
done chiefly at Buffalo. The Detroit foundry is preparing for 
a considerable demand for aluminum cylinders and the Buf- 
falo plant is daily increasing its facilities for piston produc- 
tion, the demand for this part having grown at a very great 
rate. It is unfortunate that one of the effects of the war should 
have been greatly to increase the price of raw aluminum so 
that all aluminum parts are now much more costly than they 
will be when conditions return to normal. Just now the pro- 
ducers of aluminum have their electric furnaces taken to the 
limit and are still quite unable to cope with the demand ; none 
the less it is expected in many quarters that a drop of 30 per 
cent may be looked for within a year, and if the prophecy 
proves to be true the use of aluminum in automobile work will 
receive much encouragement. 



Chasing Aeroplanes with 5-Ton Trucks 



"DARIS, July 18 — Chasing aeroplanes with an American 
* 5-ton truck is a job which delights the hearts of the 
lads of the Royal Navy operating from the Belgian coastline 
to bombarded Arras. Early in the present year the British 
authorities took delivery of a fleet of Pierce-Arrow 5-ton 
trucks — stock chassis without a bolt or a nut differing from 
those delivered to clients in America. When they reached 
England a number of the trucks were fitted with special 
chrome-nickel steel bodies, the plates being 5/16 in. thick, 
and each truck received a powerful high-angle anti-aircraft 
gun. The load was more than the trucks were theoretically 
designed to carry, being well over 6% tons, and the recoil of 
the gun is equivalent to a couple of tons, but this has not 
prevented them from giving every satisfaction. 
Half of Brigade Armored 

The first half of the Pierce anti-aircraft brigade has been 
in active service in France and Belgium for four months. 
There are eighty-five trucks in the brigade, half of them 
being armor-plated and carrying a heavy gun, and the re- 
mainder having an ordinary body. Since they came across 
the Channel the trucks have been in service every day and 
have already accounted for the total destruction of six 
aeroplanes. After four months' service there has been no 
trouble in the axles or chassis and not a spring shackle or 
clip has loosened. This statement is only of value when 
consideration is taken of the conditions under which the 
trucks have to work. Unlike the ordinary convoys, these 
armored trucks have to operate right up to the firing line, 
many of the journeys being made at night, when not a glim- 
mer of light can be shown for fear of attracting the enemy's 
fire, and over roads where the artillery had pounded great 
shell holes, or while the roads were actually being shelled. 
Near Hill 60 

This brigade got out in time for the great German attack 
at the end of April and early May, when asphyxiating gas 
was used for the first time, and the French line was pierced, 
putting the English and Canadians in a very perilous posi- 
tion. Staff-Sergt. Granville Pollock, an American who vol- 



unteered to serve with the English on the Pierce armored 
car brigade, has supplied a few particulars of the work done 
by this brigade in that great battle. One of the Pierce ar- 
mored trucks was stationed by the side of the famous hill 60, 
near Zillebeck, and within 300 yd. of the first line German 
trenches. According to a recent statement in the English 
Parliament, this hill was practically blown out of existence 
during the great battle. 

Asphyxiating Gas and Carbureters 

"In order to reach the car," relates Pollock, "we had to 
make a night trip along the communication trenches as far 
as possible, then crawl across country lying as if dead when- 
ever illuminating fuses were sent up. The air was so heavy 
with asphyxiating gases that respirators had to be used most 
of the time. The driver and gunners of the armored car 
were found to be in good spirits and resolved to hold the 
ground and pound the enemy, which they did with deadly 
effect. Owing to the amount of gas in the air, it was feared 
that the carbureter might be affected, so every quarter of 
an hour the motor was started up and allowed to run for a 
few seconds. In every case a start could be made on the 
switch. Some of the cars have interesting souvenirs stuck 
in them : bits of shell and driving bands of copper around the 
spokes and rims where the 'whiz-bangs' have landed after 
bursting; some of them have big dents from large lumps of 
common shell, and one truck has a huge hole as the result of 
a direct hit. Nevertheless, every truck that came out is still 
on active service and going strong." 

Granville Pollock, who has had war experience in Mexico, 
and aviation experience in America, slipped across the At- 
lantic last December with the intention of getting into the 
aeroplane corps. The Royal Marine Artillery was then form- 
ing its anti-aircraft brigade with the Pierce trucks and Pol- 
lock was offered the rank of staff-sergeant. He accepted, 
donned the blue uniform of the British marines, helped to 
prepare the first batch of armored trucks in England, came 
across with them, and has been living to the sound of guns 
ever since. 
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cars and commercial cars doing their share of the work at the National Guard Encampment at Hopewell Junction, N. Y. 



U. S. Army Needs Motor Transports 

Few Trucks at National Guard Encampment Do Excellent Work in 
Handling Supplies for Commissary Department 

By J. Edward Schipper 



rH the business of war engaging the attention of 
almost half the population of the earth, it is but 
natural that the eyes of the people of the United 
Ste turn with interest on the military forces of their own 
We are only emerging from the first feeling of 
! surprise which swept over the whole country when 
■tnstness of the scale on which the conflict is waged in 
fope struck us with the force of a blow. For years talk of 
hstiBtary preparedness of the great European countries 
to every schoolboy in the country, and yet, when 
iearmoQs war machinery was taken from its' warehouses 
■I pet to the business for which it is intended it could 
■in cause a feeling akin to dismay in a country in which 
«*ar trade is not even a secondary consideration, 
te strength is the National Guard. That is the expres- 
l wisi which thousands of citizens dismiss the idea that 
jfetsmtry would not be able to face in conflict one which 
* »ade a study of war for generations. This being the 
• it is but natural that the efficiency of the militia be- 
ef intense interest to the citizenship of the country at 
We have three lines of defense. A small regular 
E «h!ch is at best but a nucleus; the National Guard, 
t *ia sis* in time of war, or at least for the first year or 
°* kt the backbone of our forces, and the volunteers. 

in War 

■ armed crowd is not an army. An army to be efficient 
k« »ell officered and trained, and by arms is not meant 
r ^«*«i ammunition alone, but the thousands of other details 
' m so to make up the equipment of a mobile force. It has 
"aii in Europe that this is a war of gasoline, and in 
stages of the combat where the world was electrified 
~ tke stories of quick movements of thousands of troops, 
*S£do'ibtedly was true. It was gasoline which carried 
'^mn armies across Belgium. It was gasoline which 
lis French army out of the gates of Paris to oppose 
and drive him back from the capital of France, 
wherever quick mobilization becomes neces- 



sary. The transportation of heavy guns, of large quantities 
of ammunition, of machine guns, food, clothing and all the 
necessities of an army operating some distance from its 
base of supplies depends on gasoline and the machinery 
which it drives. Therefore, when talk of training more 
soldiers and of developing greater efficiency in the National 
Guard spreads from one border of the country to another, it 
is the gasoline-driven machinery which we must develop 




Sullivan truck and Autocar officers', vehicle used at maneuvers at 
National Guard encampment at Hopewell Junction 
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Autocar ambulance similar to the type which 
Canadian contingent to the front 



with the Flareboard bodies on 1i/ a -ton chassis are most popular for ml 

around army use 



along with all the other modern equipment if we wish to put 
ourselves on a par with other first-class powers. 

Throughout the country in various states the National 
Guard organizations are holding their summer encampments 
and military maneuvers. Here men who spend the major 
part of the year in clerical or other sedentary pursuits are 
taken from their offices and put through the rigid exercises 
of a military encampment. This week or two of training 
per year is intended to put the men in touch with the develop- 
ment of military art and to accustom them to the elements 
of field work which it is not possible to bring out in the 
armory. It is here that the opportunity arises to demon- 
strate the advance made in the use of the accoutrements of 
warfare. It is now that some of the lessons which we learn 
from the conflict on the other side of the water should be ab- 
sorbed and kept for future use. 

New York Militia Maneuvers 

During the last few weeks the army maneuvers of the 
New York State militia have been held at Camp Whitman, 
Hopewell Junction, N. Y. During the week of from July 
10 to 17 approximately 5000 men were in this camp. These 
were made up of the Quartermaster's Corps, which acted as 
a central supply depot, and four regiments. The Seventh, 
Twelfth, Sixty-ninth and Seventy-first. In addition, there 
were three troops of cavalry, composed of a squad of the 
Second United States cavalry regulars and Squadron A; a 
hospital corps and four companies of regular infantry. 

The work of this body of men is of particular interest, 
since the New York State militia make up an entire division 
in the army, and is supposed to be as efficient as any state 
militia in the country. The work of the officers and men 
individually can be dismissed as enough is said when it is 
stated that they are all members of crack organizations and 
can be relied upon to go through the manual of arms and 
field maneuvers with great eclat. In point of equipment, 
however, outside of a few machine guns and modern small 
arms, a wide chasm exists between what our men had and 
what would have been a part of the organization of one of 
the up-to-date foreign forces. 

For the entire force of 5000 men but twelve motor trucks 
were supplied, and of these only five were owned by the 
organizations in camp. Four of the trucks were owned by 
the Quartermaster's Department and the fifth by the Seventh 
Regiment. The other trucks were merely loaned by com- 
panies for demonstration purposes or hired from civilian 
owners. A few of the officers brought their private pas- 
senger cars, but there was no organized arrangement of 
these. There were a few motorcycles used by the provost 
guard, but no motorcycle scouting corp was on hand. The 




Some of the roads at the maneuvers resembled what 
expected In campaign work 

camp kitchens were pulled by mules and horses, as were 
camp equipment and supplies of the men. If the army ] 
had to make a forced march of 48 hours across country 
would have been at the mercy of the said mules and horsel 

Motor Trucks Necessary 

Of course this was merely a practice camp, the main j 
pose being to train the men, but there is no doubt but t 
we should go farther than this in our maneuvers if t 
are to be of value in bringing the citizen soldiery of 
country up to a state of such preparedness that should 
arise they would be able to take immediate advantage 
the lessons to be learned from the fighting on the other e 
When we learn that one of the belligerents has for the \ 
year or two been arranging the motor trucks of one of 
largest concerns so that at a moment's notice the bodie 
peace times may be removed and guns and armor which 
already be'en prepared fitted instead, we get a small ink 
of the detail to which attention has been paid in fittini 
mobile equipment for possible war times. 

Although consisting of but 5000 men, the New York 
milifia did not have a sufficient number of trucks 
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it situations which develop in camp. The trucks attached 
it the Quartermaster's Department were not sufficient to 
leet the requirements of bringing in provisions for the men 
mi horses. Each regiment is allowed, by army regulations, 
fwr escort wagons. These are supposed to take care of the 
iwd« of the regiment. Generally, each of these wagons is 
i;iJ«d by four horses or four mules, and they have the ad- 
ctige of being able to go through practically any kind of 
ssntty. In the short-haul work between the last possible 
trtlA of road for motor vehicle and a camping spot they 
k indispensable. In other words, they fill the gap between 
a motor truck and the pack mule. 

'nt Motor Equipment 

'•Seers and men on every side stated their belief at the 
siopment in the value of a motor transport service. In 
of what it has done in other countries, its value 
; denied. The armored car, the motor camp kitchen, 
car, the motor tractor for heavy guns, the motor- 
wireless telegraph, field telephone, field observation 
searchlight service, ambulance service, medical supply 
wnt, ammunition supply and numerous other gasoline- 
cws vehicles are a matter of life and death to the fighting 
axtf Europe. It is time that we, in training our soldiers, 
aid teach them the use of these modern implements of 
!u much as we do the use of the machine gun, auto- 
and developments in actual armament. 
! ±i four regiments in Camp Whitman only one, the 
■^sft, had motor trucks in addition to the four army 
'SfNt wagons and sixteen horses. This regiment had five 
I ^fc-ton White owned by the regiment, a 2-ton Pierce- 
riad a 2-ton Mack hired from civilians at Newburgh, 
Sullivan and a Morton tractor which were demon- 




strated at the camp. The Morton tractor was tried out, haul- 
ing five of the regular army transport wagons at a time 
over all kinds of roads, and with its large steel-studded tires 
was able to secure good traction and made a favorable 
impression. 

In the hospital corps there were three 2-ton Autocars on 
demonstration. One was a two-seated officers' car used by 
the chief surgeon, another an ambulance and the third a 
searchlight truck. The ambulance was of the same type as 
that furnished to the Canadian contingent which left for the 
scene of war last year. It has stretchers for six wounded 
and can carry six prone or eight sitting. 

The Motor Searchlight 

The searchlight truck is provided with a direct connected 
generator driven by a motor which is the same as that sup- 
plied for power purposes for the car. A hand cart carries 
two reels of wire, each mile long, permitting the search- 
light to be wheeled a half-mile away from the source of 
power. In this way light can be played on the enemy from 
over the brow of a hill while the power plant is safely hidden 
beneath the shelter of the slope. The generator is operated 
at 110 volts, 45 amperes, and the lamps are of 5000 candle- 
power. 

The searchlight truck and the ambulance were the only 
two bright spots which showed modernness or any tendency 
toward that state in the motor equipment The IVi-ton 
Whites which were owned by the Quartermaster's Depart- 
ment and the Seventh Regiment have come to be old standbys 
and proved themselves to be of great use three years ago in 
the Connecticut maneuvers. Beyond this the motor equip- 
ment did not exist, unless the few motorcycles and privately 
owned touring cars which, it must be admitted, were of great 
utility, be included. The equipment which would enable the 
soldiers to practise moving large bodies of men over great 
distances was lacking, as was the motor-driven trench-digging 
apparatus and the various other up-to-date equipment which 
has come to be regarded as essential. 

lVi-Ton Truck Favored 

Nowhere was anything heard against the use of motor- 
driven apparatus wherever it was possible to carry it. It is 
the consensus of opinion that the 1%-ton truck is the best 
all-around vehicle because it is fast and light, comparatively 
speaking. It does not become readily bogged, keeps up with 
the line of march readily, and can be converted to practically 
any use which the needs of the moment demand. The prin- 
cipal uses of the truck are in transporting supplies from the 
railroad base to the nearest accessible point to camp, and 
where large bodies of men are to be moved across country 
there is no doubt but that the use of motor vans, wherever 
the roads permit, would greatly increase mobility. 



Searchlight apparatus on Autocar truck which can be hauled ' 2 mile away from source of current 
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Connecting-Rod Design for V Motors 

Advantages and Disadvantages of the Side-by-Side Construction and the Forked 
End Rod — Why the Separate Arm Type Is Not Adopted — 
Movement of Rod Ends on Bushings 



AT the February meeting of the In- 
diana Section of the Society of 
Automobile Engineers the ques- 
tion of connecting-rod design on eight- 
cylinder V motors was discussed. There 
were three types of motors mentioned: 
those with separate rods side by side on 
a common crankpin, those with a yoked- 
rod end on one side and a tanged end on 
the other rod which fitted inside of the 
yoke and took bearing on the yoke rod 
bushing; and lastly those in which a sep- 
arate rod of shorter length was used and 
which bore against a special pin located 
on the side of the other rod. 

The first of these constructions is ex- 
emplified in such eight-cylinder motors as 
are built by Herschell-Spillman and 
Buda companies. The second construc- 
tion seems to be the most popular and is 
standard construction on Cadillac, Cole, 
King Ferro and Detroiter eights. The 
third form was used on the Schebler 
twelve-cylinder motor that was built 
about seven years ago. 

The side-by-side construction has noth- 
ing against it practically but does have 
the disdvantage that it necessitates the 
offsetting of the two-cylinder blocks so 
that the axes of the opposite cylinders 
will not pass through the same point on 
the crankshaft. This adds to the length 
of the motor slightly and does not make 
the motor absolutely symmetrical. It has 
the advantage that it permits the same 
adjustment of the rods after long usage 
just as one has on an ordinary motor of 
the vertical type. 

The forked-end rods make for the 
shortest eight or twelve V-motor as the 
axes of the opposite cylinders are di- 
rectly in line and the two connecting 
rods are likewise in the same line. The 
usual construction is to have the forked 
rod carry the bushing which runs on the 
crankpin. This bushing is in most cases 
made from a hard bronze and lined with 
an anti-friction metal. The rod from the 
opposite cylinder has a bearing on the 
outside of this bushing, frequently the 
former is case hardened steel and the 
latter hard bronze. The object has been 
to give this bearing the same kind of 
surfaces as have been found satisfac- 
tory on piston pin bearings. In the S. 



By Chester S. Ricker 

Consulting Engineer 

A. E. meeting referred to one person 
stated that the movement of the con- 
necting-rod end on this bearing was no 
more than on an ordinary piston pin. 
The purpose of this article is primarily 
to show just how much that movement 
really is on V motors and also to con- 
sider the reasons why the third type of 
connecting-rod has not been found satis- 
factory and has not been adopted on any 
of the most successful and up-to-date mo- 
tors. 

Piston-Pin Movement 

It has not been customary to provide 
adjustment for piston pin bearings, al- 
though some manufacturers, notably Ap- 
person, have done so for fifteen years. 
The question is, why have most manufac- 
turers not done so? The connecting-rod 



does not revolve on this bearing b 
merely oscillates and for this reason do 
not move either rapidly or to any gre 
extent. That is why the wear on pist 
pins is so slow and why no adjustment 
usually considered necessary. 

The movement of the piston pin e 
of the connecting-rod with reference 
the piston can easily be determir 
trigonometrically. It varies with 
length of the connecting-rod and 
stroke. If we express these variables 
a single factor we can readily comp 
the total angle through which the up 
end of the rod moves. The maxim 
angle Bp formed between the connecti 
rod and the vertical or axis of the cy 
der is determined immediately by 

formula — = tan Bp. The angle Bp 




Fig. 1— Maximum and minimum angular positions between the connecting-rodat I 

eight and twelve-cylinder motors 
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been computed for several values of 
p 

in the appended table. The total or 

L 

maximum movement of the rod end with 
respect to the piston is just twice Bp. 
This has also been computed and is 
found under 2B P . The values of R, 
which represents the crank length and L 
which is that of the connecting-rod are 
both transferred to an abstract quantity 
by using the ratio so motors of any size 
may be checked up from this table which 
is between the limits of 1:4 and 1:5. 
From this it will be seen that 28 deg. 6 
min. is about the maximum angle in good 
practice and that it may be reduced to 22 
deg. 36 min. if the connecting-rod is 
made long enough. 

MoTtment of Rod Ends on V Motors 

The computations made in these 
tables are not confined to the eight-cyl- 
inder motor but include data on twelve- 
cylinder motors with the cylinders at 60 
deg. A number of such motors are on 
the road so that this information will 
not be amiss at this time. 

In the accompanying diagram, Fig. 1, 
the maximum and minimum angular po- 
sitions between the connecting-rods in 
both eight- and twelve-cylinder motors 
are shown. In the table which accom- 
panies this article the maximum and 
minimum angles are not tabulated as 



Angular Movement of Connecting-Rods Relative to One Another 
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Angular Movement of Piston Pin 
End of Connecting-Rod 



R 
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.240 
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they do not have anything to do with the 
computation of the difference between 
the maximum and minimum angles. In 
the diagrams the angles B, and B,, have 
been computed because it can be easily 
proved in the following tabulation that 
the difference in angles between the rods 
is equal to four times B, or B„. In the 
table it will be seen that maximum move- 
ment of the rods on an eight-cylinder 
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F '9. 2— Illustrating the various positions of the two cylinders at different points of the 
stroke. Note that the right-hand cylinder has a longer stroke than the left, besides differing 
in the general characteristics of Its movement 



motor varies from 40 deg. 44 min. to 32 
deg. 32 min. On the 60 deg. twelve- 
cylinder motor it is considerably less, 
varying from 28 deg. 44 min. to 23 deg. 
0 min. 



Computations 
A — N 



R 

Hence, 



sine 45°. A — N = .707 R 



sine B, 



After computing B, it is easy to find 
that 

o max. — 90° + 2B. 
Similarity it may be proven that 

a min. = 90° — 2B. 
The difference 

a max. = a min. = AB. 
For the twelve-cylinder motor 
A — N 



R 

Hence 



= sine 30°. A — N = .5R. 



sine B„ — .5 



{•■) 



After computing B„ you find that « max. 
for twelve-cylinder motor will equal 
60° + 2B, and similarly a min. = 60 — 
2B, making a max. — a min. = AB. 

From the tables included it will be seen 
that the maximum movement of the rods 
on an eight-cylinder motor is between 
44 and 46 per cent greater than that of 
the piston pin. On the twelve-cylinder 
motor this is much less varying from 2.5 
to 1.75 per cent Hence it is evident that 
the twelve-cylinder motor practically 
duplicates the piston pin bearing condi- 
tions at the big end of the forked rod. 

Assembling the Forked Rods 

One of the best-running motors of the 
eight-cylinder, forked-rod variety has the 
rods assembled in the following man- 
ner: Two of the forked rods are at- 
tached to the pistons in the first and 
fourth cylinders of the left hand block. 
The other two forked rods are attached 
to pistons in the two middle cylinders of 
the right cylinder block. In this man- 
ner the centrifugal effects upon the 
crankshaft and the balance of the motor 
is equalized, so it is claimed. This is 
the construction of the latest Northway 
(Continued on page 237) 
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Group of S. A. E. members In attendance at the meeting of the nomenclature division of the standards committee In Detroit 

Standardizing Names of Parts 

S. A. E. Starts Scheme for Universal Nomenclature — 
Will Save Time and Money in Replacement Work 



IT has long been an ideal of the S. A. E. to determine a 
standard nomenclature for all the parts of an automo- 
bile so that confusion between the owner who wants the 
part, the dealer who has to fit it, and the manufacturer who 
supplies it may be avoided. At present the amount of time 
and money wasted every day by the difficulty of understand- 
ing what it is that the customer is writing about is immense, 
but to discover a way of cutting out redundant names has 
proved very much more difficult than anyone would imagine 
it could be. 

Some Data Collected 

The nomenclature committee has labored without pro- 
ducing any very tangible results, but the work done has been 
sufficient to demonstrate the great importance of the subject, 
and enough data have been collected to enable a fresh start to 
be made along a sounder line. 

With this idea in view a meeting of sundry engineers and 
service men was called at Detroit last Friday, July 30, and 
the meeting was presented with a list of suggested names 
for a majority of the parts in a gasoline engine. Coming 
straight to detail these were taken item by item and the fit- 
ness of each term thrashed out At the end of three hours 
the fifteen men present had agreed upon the names of some 
twenty simple parts only, and in one or two cases half an 
hour or more was occupied in the discussion of a single word. 

Small Committee and Salaried Secretary Proposed 

This sufficing to show the real practical difficulty of pleas- 
ing the ideas of everyone, Howard E. Coffin, vice-president 
Hudson Motor Car Co., proceeded to explain that the Society 
as represented by the Council thought the subject too diffi- 
cult for handling by a committee. He pointed out the ex- 
tremely small amount of progress made in a whole morning's 



work and said that the new idea was to create a small com- 
mittee and provide a competent, salaried secretary who would 
spend a year or two on nomenclature work exclusively, taking 
constant mail votes and calling upon the committee to an 
extent which the members would not feel made an excessive 
demand upon their time. 

There is not an owner of an automobile, a dealer or a man- 
ufacturer who would not feel the benefit of a successful con- 
clusion of this work, and the enthusiasm of the service men 
at this preliminary meeting showed in unmistakable terms 
what it will mean to them. 

That the men present were representative of all classes 
of the industry and all types of chassis may be seen from the 
list following. Representing the S. A. E. were Howard E. 
Coffin, K. W. Zimmerschied, Coker F. Clarkson and A. C. 
Woodbury, who has collected the data which the meeting dis- 
cussed by searching manufacturers' replacement parts lists. 
Representing the industry were: E. E. Sweet (Cadillac); 
H. W. Booth (Dodge Bros.) ; H. H. Barrows (Maxwell) ; H. 
W. Drew (Marmon) ; J. S. Smith (Moline) ; R. E. Marston 
(Packard); G. S. Mather (Paige); W. B. Stout (Scripps- 
Booth) ; E. J. Chase (Studebaker) ; E. W. Vultrie (Hudson) ; 
C. W. McKinley (Overland) ; A. L. Clayden (The Auto- 
mobile) . 

Half an Hour on One Subject 

To give an example of the sort of difficulty which has to be 
overcome, one-half hour was spent without any very definite 
results in discussing what was a bearing and what was a 
bushing and what can be done with the nomenclature of bear- 
ing caps, carriers, housings, retainers, cages, etc. Water 
pipes and passages are another trouble, for there is an infinite 
variety. They may be top or bottom pipes, inlet or outlet 
manifolds, etc. Also a pipe which is an outlet from the cyl- 
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oder jacket is an inlet to the radiator, and vice versa, which 
pits a magnificent opportunity for confusion. The main 
jaildweloping this works is to divide the whole car into 
(classify under a series of group headings. Be- 
i the suggested general divisions and part of the 
Group 1, -which shows the idea of the pro- 
fit is intended to follow; it must be understood 
tare dealing with suggestions only, though it is 
1 that another few months will show some real 
) difficulty is a natural effect of the wonderfully 
ief the automobile 'industry and it is character- 
iindustry to get together and straighten out the 
I which they have created individually. 

GENERAL DIVISIONS 
at III. Running Gear 

lion System IV. Body 

SRAL DIVISION I— POWER PLANT 

F— Starting and Lighting Sys- 
tem 
R— Clutch 
H— Accessories 

t System 

DIVISION II— TRANSMISSION SYSTEM 
B — Control 

VL DIVISION III— RUNNING GEAR 
E — Springs 
V — Steerintr Ocnr 

G — Muffler 



GENERAL DIVISION IV— BODY 
A— Body F— Tire Carriers 

B— Top G— Windshield 

C— Hood H— Lamps 

1'— Running Boards J — Accessories 

V. — Fenders 

GENERAL DIVISION I— POWER PLANT 
i^ub-Division A — Engine 

Group 1. Cylinder— Includes all parts usually assembled there- 
with, such as studs, valve caps, wire brackets, gaskets, water 
header. 

Group 2. Crankcase — Includes all parts usually assembled there- 
with, such as studs, bearings, gaskets. 

Group 3. Crankshaft — Includes all parts usually assembled there- 
with, such as timing Bear, flywheel, oil connections. 

Group 4. Camshaft — Includes all parts usually assembled there- 
with, such as timing gear, oil pump gear, pressure pump cam. 

Group 5. Connecting-Rod and Piston — Includes all parts usually 
assembled therewith, such as bearings, shims, pin, rings. 

Group 6. Valve — Includes valve-lifting mechanism above cam. 
tappet, spring, etc. 

Group 7. Ignition Drive — Includes parts used to drive ignition 
devices, up to and Including coupling. 

Group 8. Auxiliary Drive — Includes parts used to drive electric 
lighting and starting system, tire pump, etc., up to and including 
coupling. 

Group 9. Water Pump. 

Group 10. Oil Pump. 

Group 11. Starting Crank. 

Group 12. Fan — Includes bracket, drive pulley, belt. 
Group 13. Intake Manifold — Includes cylinder gaskets, nuts. 
Group 14. Exhaust Manifold — Includes cylinder gaskets, nuts. 
Group 15. Fuel Pressure Regulator. 



Connecting-Rod Design for V-Motors 



Methods of Timing Eight-Cylinder Motors 

(Continued from page 235) 



lisvhich experiments have been 
the forked rods all on one 
i has been found the most de- 
kmbination. 

iCwwting Rods 

I to illustrate the inherent dis- 
' the third type of V motor 
design the writer has 
accurate diagram, Fig. 2, 
Jdt various positions of the pis- 
tat two cylinders at different 
I the stroke. From this it will 
that the right hand pis- 
I ii attached to the short con- 
does not move in the same 
the normal piston. The 
lower end of the short con- 
I i* an ellipse instead of a true 
a result the piston move- 
i the right hand cylinder has an 
different characteristic from 
! left-hand side, in fact it is 
of any conventionally con- 
For example it reaches 
■ dead center at about 160 deg. 
i *f the crank instead of 180. 
•* wosiderably longer stroke than 
* kind cylinder. This difference 
should cause valve 
a special camshaft were 
designed for this side of the 
account of the different tim- 
and the difference in 
■a»bly will give a greater or 
of power and so upset the 
the motor. The rotational 
Probably very bad compared 
ef the other types of con- 



necting-rods so that we may expect to see 
much worse vibration from this type of 
motor than from the standard motors of 

any type. 

Twelve-Cylinder Possibilities 

As to the power obtained and the 
smoothness of operation that may be ex- 
pected from the twelve there is little to 
be said. The eight is good enough in 
performance and if it were not for some 
other reasons, sales or mechanical, there 
ought to be no reason for the twelve- 
cylinder motor's existence. The writer 
was of that opinion until the other day 
when he saw a twelve-cylinder, 60-deg. 
motor with 2% by 4% in. cylinders. It 
was not a question of operation with that 
motor that made a decided impression 
but its accessibility as compared with the 
eight. Both blocks of cylinders were of 
the "L" head design. Two camshafts were 
used so that the valves might be placed 
on the outside of the job instead of in- 
side of the "V." This made the most ac- 
cessible motor of the "V" type that the 
writer has ever seen whether eight or 
twelve. This was the first commercial 
design of the twelve-cylinder motor that 
the writer has ever seen although he un- 
derstands that there are two or three 
others on the road, being thoroughly 
tested out by companies of the highest 
reputation. It is quite possible that one 
or more will be announced this fall. 

V-Motor Timing 

There are two general ways of timing 
the eight-cylinder motor as practiced to- 



day. One is to fire the diagonally op- 
posite cylinders; for example: 1/8, 3/6, 
4/5, 2/7. The other is to fire opposite 
cylinders, 1/5, 3/7, 4/8, 2/6. This counts 
the cylinders from 1 to 4 in the right- 
hand block and 5 to 8 in the left-hand 
block, starting at the forward one in 
each case. The first firing order can 
easily be remembered in either one of 
two ways: first, the sum of the numbers 
of each pair of cylinders is nine. For 
example 1/8 equals nine, or 2/7 is nine. 
The other way of remembering it is by 
drawing the diagonals from the cylinders 
firing in consecutive order. Thus the 
diagonal from 1/8 passes through the 
center of the diagonal from each of the 
other three pairs, 3/6, 4/5, and 2/7. In 
other words they have a common center. 
Try it and see. The same rule holds 
good for the twelve-cylinder motor. For 
example the firing order of one twelve is 
1/12, 5/8, 3/10, 6/7, 2/11, 4/9. The sum 
of the cylinder numbers in each pair is 
13. Here again the cylinders fire diag- 
onally, as mentioned above, and they may 
be checked up in the same manner. — 
Chester S. Richer. 



12,000 Cars Estimate for Arizona 
Phoenix, Ariz., July 31 — It is esti- 
mated that more than 12,000 automobiles 
will be registered in Arizona during the 
year 1915. This estimate is based on 
the fact that during the first six months 
of the year there were 5851 automobiles 
registered. Mining and industrial con- 
ditions generally are highly satisfactory. 
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Westcott tlx chassis showing new Continental power plant with Warner disk clutch and three-speed gearset 



Westcott Concentrates on Two Sixei 

New Edition of the Seven-Passenger Model 
and a New Small Six Similar in Design — 
Power Plant and Body Lines Entirely New 



FOR 1916 the Westcott Motor Car Co., Richmond, Ind., 
offers a new edition of the six-cylinder, seven-pas- 
senger, model U-50, at $1,595, and a brand new small 
six like the other in appearance and design, at f 1,295. Thus, 
the four of 1915 has been discarded. The U-50 now is called 
the model 51 and is selling at a price only $10 higher than 
the 1915 car, but with considerably more than that amount 
of improvement. 

The whole car has been gone over and where a betterment 
could be made, while keeping the weight, appearance, 
strength, etc., to the company's standards, it has been done. 
The power plant is new, the body also, the springs are 
stronger and longer, the radiator has better lines, the frame 
has been altered, the wheels made stronger, the tire size 
increased, the wheelbase increased, and any number of other 
changes made. 

Power Plant Entirely New 

The Westcott model 51 power plant is entirely new, being 
composed of a Continental 3% by 5% motor instead of that 
used in 1915, a Warner, Muncie, disk clutch instead of a 
cone, and a Warner three-speed gearset instead of that em- 
ployed previously. These changes have resulted in more 
power, the old motor having dimensions, 3 by 5, better 
throttling, because of the new type of clutch and more effi- 
cient all-around performance. 

There is nothing in the power plant which is out of the 
ordinary. The motor has its L-head cylinders cast in block 
with the exhaust manifold on the right, with the valves and 
the carbureter on the left, feeding through cored passages. 
The carbureter is a new type Rayfield. Directly behind the 
carbureter is a Stewart vacuum feed tank bolted to the 
cylinder casting by a small bracket. The Delco cranking, 
lighting and ignition unit is on the right at the rear so as to 
start the motor through the toothed flywheel and in front 
on the same side is a Stewart tire pump driven from the 
water pump shaft. The tire pump is added equipment for 



1916. This model Continental motor uses a three-beat 
crankshaft with bearing sizes as follows: Front, 2 3 
diameter by 2% long; center, 2 7/32 by 2%; rear, 2)4 b; 
It drives a three-bearing camshaft through helical gear 
The camshaft bearings have the following dimensit 
Front, 2 19/32 by 1%; center, 2% by 1%; rear, lMi by 
the first dimension given being diameter. There is notl 
of unconventional design about any of the other parts, i 
as pistons, rods, etc. The former carry three rings, 3/1 4 
wide. Valves are 1 11/16 in. diameter. 

The oiling system is the same as in other large C< 
nentals — force feed and splash using a horizontal plui 
pump driven from the camshaft by eccentric action for 
oil through copper pipes to the timing gears and rear i 
bearing. The oil drains back to the oil pan where it is 
for splash for the cylinders and pistons. 

In the power transmission system there is a tubular- a 
fitted with Spicer joints and a Timken rear axle with stj 
bevel gears, these members having been used in the 191! 
in practically the same form. There has been a slight ch 
in the torque member which now has a steel hanger in j 
instead of one made of malleable iron. 

Cantilevers of Chrome- Vanadium Steel 

The cantilever rear springs, while they are of the 
design as in the 1915 car, now are made of chrome- vjblti a 
steel instead of carbon steel in order to obtain stronger 
struction. The front springs are unchanged. 

The frame has been altered in the rear so that it e» 
beyond the rear cross-member so as to form a gasoline 
support. In the older models brackets were rivetescl \ 
frame and the tank suspended from the brackets. Th 
construction is much stronger than that previously vx Se 
there is not as much strain on the frame cross-member- . 
the tire carrier is incorporated in the frame extensioi 
the gasoline tank now has a gooseneck filler so tr*.*^^ 
will be no inconvenience in pouring gasoline ever* « 
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large container. This is a small feature of convenience 
which is indicative of the thoughtful design characterizing 
the ears. 

i steering post is of Gemmer make for 1916, the fenders 
■ and slightly broader, the foot control pedals have 
easily adjustable and all the sheet metal work 
> car securely bolted so as to prevent rattling. 

1 In. Longer 

The rear wheels are stronger and in order to insure 
rigidity alternate spokes are bolted to the brake drum. The 
whtel rims are now Firestones instead of the straight side, 
•e-piece variety, and carry 35 by 4% tires instead of 34 
by 4, the tires being Kelly-Springfield non-skids all around. 
T&wheelbase now is 126 in. instead of 125. 

Mj Entirely New 

The body is an entirely new job, larger than the previous 
« with additional equipment, and with better lines. In 
■to to get a better slope from cowl to radiator the latter 
tu been made 1 in. narrower and 1 in. higher and there has 
i » rounding out of the sides just back of the hood. This 

; out has been extended to the rear of the body, 
border to do a better job of the divided front seats the 
heb of these now run into the body moulding which is of 
phi wood. The seat moulding at the top also is of this wood 
i it the junction of seat and body moulding, the two are 
curved into one another. These seats now are 
underneath, so as to accommodate the two extra 
Ifeg chairs which when placed away may be covered by a 
tS»p. Also when the extra seats are not in use the floor 
lire completely covered by carpet. 

there has been a tonneau light in the back of the 
t front seat in the older models, the 1916 cars have this, 
i addition, a cigar lighter in the back of the left seat, 
the rear seat there now is an easily-removable 
t so that when the rear seat cushion is removed it is an 
matter to get at the differential housing to fill or 
lit 

Tie npholstery is of new design and is called straight 
In this the leather is formed into folds which are 
thus doing away with buttons and making a more 
method. The upholstery now is of bright leather 



of du'l. 
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T« views of the We«tcott 
Dinder, seven-passenger 
I ear for 1916 




Both sides of the Westcott six 

Ing of the Delco 



plant for 1916 showing mount- 
electric system 





The cowl has been changed so as to accommodate the new 
instruments necessary with the changes in the power plant. 
There now is an oil pressure gage instead of a sight feed, and 
a new ammeter. 

In the equipment there is a new type of windshield with 
overlapping halves and a Boyce Motometer, which was not 
used on the 1915 cars. 

The top is a new one-man type with the rear portion of one 
piece' with an oval window, and extending part way around 
the body. The Jiffy curtains furnished are fitted 
with springs to prevent flapping. 

Small Six Similar in Design 

To describe the small six would be to repeat the 
information just given relating to design. The 
only differences between the large and small models are 
in the wheelbase, which on the latter is 120 in., the 
tires, which are 34 by 4, the motor, which is 3^4 by 4%, 
but of the same make and design, and in the body 
capacity and equipment. The body is a five-passenger 
and is not fitted with a cigar lighter, nor is a Motometer 
given. 

Dunwoody Adds Automobile Course 

Minneapolis, Minn., Aug. 1 — The Dunwoody In- 
stitute, endowed at about $2,000,000, has added au- 
tomobile mechanics and is erecting a garage and 
shop adjoining the main building. It is the plan to 
negotiate with garage proprietors to take over the 
graduates as fast as they are turned out. The school 
plans to raise the standard of motor car mechanics. 
A course for inexperienced men will be two years of theory 
and practice. For a diploma a graduate must spend a satis- 
factory year as an employee. 
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Stutz Features New Bodies 



Mounted on Two Four-Cyl 
inder Chassis 

IMPROVEMENT of body design will 
strike the average observer as the most 
noticeable change in the line of the 
Stutz Motor Car Co., Indianapolis, Ind., 
although there have been minor chassis 
changes of interest. The new bodies are 
mounted on four-cylinder chassis only and 
these are the same in every respect with 
the exception of the wheelbase, one being 
120 and the other 130 in. as in 1915. 

There are three body styles for the 
smaller car as follows: Bearcat at $2,000, 
roadster at $2,100 instead of $2,000 and 
Bulldog at $2,250. On the 130-in. car there 
are two standard bodies, a newly-designed 
four-passenger Bulldog special having a 
double cowl and selling at $2,550 and a 
four-passenger touring car at $2,300 instead 
of $2,2'J5. 

While the general features of Stutz design are generally 
known and the changes made are of no radical nature, ad- 
miration attaches principally to the new bodies, especially 
the Bulldog special. This has an unusually low-hung ap- 
pearance with the passenger seats lower than usual. The 
whole body is a neat streamline job with almost a straight 
line from windshield to radiator, flush doors and symmetrical 
sides. 

Side Lamps Eliminated 

The general smoothing out of the front of the car has been 
assisted by eliminating dash lamps and using headlights 
with dimmers. Instead of using wood strips to finish off the 
upholstery, the new body uses aluminum moulding which not 
only makes a better appearing finish but is more serviceable. 

The tonneau cowl has two compartments, one being de- 
signed for carrying a lunch kit and the other for two 
Thermos bottles which are part of the equipment. The cowl 
material is Circassian walnut. 




Intake aide of Stutz 



power plant for 1916 showing mounting 
motor and Stromberg carbureter 



of the Remy starting 




Exhaust side of Stutz motor showing Remy generator mounting 



This car comes regularly equipped with wire wheels and 
Silvertown cord tires which add to its racy appearance, a 
new type of windshield which is not as high as the ordinary 
type and a searchlight. 

The other touring car body, while it has the same general 
lines as the Bulldog special, has low individual front seats 
which make front seat riding extremely comfortable. There 
are only two doors and these are in front so that tonneau 
passengers must pass through the aisle between the front 
seats in order to get to the rear seat. The elimination of the 
doors in the rear and the removal of dash lamps, as in the 
special, has offered the designer a means of getting a well- 
rounded out streamline body with no eccentric design and 
yet giving a low, rakish appearance. The upholstery in 
this model is finished as in the other and the equipment is 
the same with the exception of the wire wheels, tires and 
Thermos bottles. 

Roadster Now Fully Equipped 

The roadster now comes fully equipped and this is largely 
responsible for the increase of $100 in the price. The body 
has been improved by bringing the seat upholstery flush with 
body sides and increasing the length of the cowl line. The 
back of the seat has been rounded more, and as in the others, 
the dash lamps have been abandoned. There now are doors 
on either side instead of on the left side only as in the 1915 
model. 

In the Bearcat model there have been no apparent body 
alterations. 

The most important mechanical change is the enlarging of 
the oil receptacle in the crankcase so that it now holds 2% 
gal. instead of 1V&, this having been made so that less oil 
changing is needed. The crankcase has been increased in 
size and at the same time it has been given a more sym- 
metrical appearance. 

Stutz springs, while they are of the same design as here- 
tofore, semi-elliptic all around, now are made of alloy-steel 
instead of carbon-steel in order to obtain greater strength 
and longer life. 

Accelerator pedal operation is facilitated by the addition 
of a heel pocket in the front floorboard. In the equipment 
changes made on all models, there is the substitution of Hart- 
ford racing type shock absorber for the automatic type, and 
also the fitting of a Motometer to the radiator. 

Stutz cars for 1916 in their general makeup comprise a 
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foawyliiider, pair-cast T-head motor, a leather-faced cone 
date! and the characteristic Stutz rear axle gearset which 
hi been used by this company since its inception. Tires 
ire 34 by 4% on all except the Bulldog special which uses 
:-! by 5. As in the past all Stutz cars use right drive and 
ngfat control and it is one of the few makes adhering to 
4h construction. * 

Ik motor is a 434 by 5% with three-bearing crankshaft 
BtcuMhafts. 

Ht two latter operate roller type push rods, and the 
okatthkh are tungsten steel 2% in. in the clear, have the 
■jam inclosed by individual housings. The camshaft 
• by helical gearing. There is nothing unusual in the 
i«r rod construction. 

■Station is by force feed through a hollow crankshaft, 
ntion by a Stromberg model H and ignition by Bosch 
distributer magneto on all models except the touring 

uses Bosch single point, 
i the right side there is the carbureter feeding through 
•branch manifold to each cylinder block, and the mag- 
iiMch is driven directly from the timing gears. The 
irk mounted on a platform which is part of the aluminum 
dose. Also on this side but in the rear is a Remy crank- 
raocn. 

5s die left is the Remy generator driven from an exten- 
t 'A the water pump shaft as illustrated, and the exhaust 
wMi which has a hot air attachment feeding through 
lib tubing to the carbureter. 

iTmnnission System 

Tk cone dutch, with springs beneath the leather to effect 
1 ffigagement, is continued unchanged. The pedal may 
pasted to suit the driver's requirements, the length 
nsiwi being 2Vt in. Continuing in the drive, there is 
adosed propeller shaft, the torque tube surrounding it 
*iag to a face plate back of the clutch. A three-speed 
■* is mounted on the rear axle the gearset bearings 
tt ialls. The rear axle, which is a semi-floating design 
i bpered-roller bearings on the inner ends of the shafts 
M bearings on the outer ends. 
k Statz company offers many color options for its bodies, 
being, vermillion, Monitor gray, Mercedes red, yellow 




Top — Stutz four-passenger Bulldog special which sells for $2,550. 
Middle — Bulldog model which lists at $3,250. Bottom — Roadster 
marketed for $2,100 

and white for the Bearcat; Red, blue, battleship gray and 
white are offered on the Bulldog; vermillion, gray, white and 
red on the roadster and red, blue, white and gray on the 
Bulldog special. Upholstery color options for the coming 
season are red, green and black. 



Falcon Truck of 1000 Lb. Capacity 



if Detroit's most recent additions to the commercial 
s field is the Falcon Motor Truck Co., which has been 
•pBsed by A. B. Mallow of Detroit; F. B. Houston of 
fct Charleston, Ohio, and A. B. Hazzard of Detroit. The 
Urn »i]l be a truck of 1000 lb. capacity with 1200 lb. capac- 
Ifa i maximum. The price will be $750. A. B. Hazzard, 
'known as an efficiency engineer in the East and Middle 
: the dpsitmer. and the first vehicle has been under 
road test for some time. The company has en- 




Hb. truck fitted with express type body. This vehicle is 
told by the Falcon company for $750 



gaged factory quarters at 811 West Jefferson Avenue, De- 
troit. A. B. Hazzard, engineer of the Falcon company, was 
general manager of the Morton Poole Co. of Wilmington, 
Del., from 1906 to 1914, manufacturing high-grade machine 
tools. Previous to going to Wilmington he was one of the 
department engineers of the Rand Drill Co. of New York. 
The Falcon has a four-cylinder motor with 22 hp., cooled by 
the thermo-syphon system. The radiator is set in a pressed 
steel shell. Ignition is Atwater Kent and the clutch is a 
cone. The carbureter has a final set adjustment and is a 
Modern with a hot air connection. Lubrication is constant 
level maintained with positive action pump. This is con- 
nected with the dash where there is a sight feed. The selec- 
tive sliding gearset is in unit with the motor and control is 
from the center. There are three speeds forward and reverse. 
The springs are semi-elliptic in front and full platform rear. 
Artillery pressed steel wheels are 30 in. with 3%-in. pneu- 
matic tires. Steering is on the left and is very rigid and 
adjustable to wear. Wheelbase is 106 in. and tread is 56 in. 
The Falcon has a pressed steel frame of heavy channel sec- 
tion and the body is 40 in. in width and 9 ft. in length, with 
a single seat for the driver. The front axle is I-beam, forged 
and heat-treated. The Falcon has a capacity of 1000 to 1200 
lb., and the price will be $750. 
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Why Two Brakes Are Necessary 



EDITOR The Automobile:— In The Automobile I have 
noticed that M. P. B. of Beacon, N. Y., wants to 
know why two two sets of brakes are used on a car. If 
he would borrow his neighbor's car and drive it up an incline, 
apply the service brake till the car comes to a standstill, 
then release the brake and see how nicely the car starts to 
roll down the hill, he would know. 

Like many others, M. P. B. seems to have the wrong idea 
of an emergency brake. A great many people think this 
brake should be used only in case a terrible accident were 
impending. 

A young man in Dallas last week, driving for the third 
time, applied the so-called emergency on a short curve in 
Cliff Park so tightly that it took two men to release it. It 
turned the car completely over, killing him and his wife. 

Dallas, Tex. D. C. E. 

— There is no doubt but that in many respects the words 
"emergency brake" are a misnomer. The emergency brake 
is not primarily intended for short stops in dangerous situ- 
ations, as the name would imply, but rather, as you suggest, 
to hold the car stationary on an incline. It is unfortunate 
that the name "emergency brake" ever became applied to 
the hand brake of an automobile because the very name has 
caused people to misuse it with disastrous results to them- 
selves, as you suggest in your communication. 

It must be remembered that to bring the car to a stop in 
a most efficient manner it is not necessary to lock the wheels; 
in fact, a car will stop quicker if the brakes hold the wheels 
just short of locking them than if they are locked. The 
reason for this is simple. When the wheels are locked the car 
becomes virtually a sled, sliding along the ground with noth- 
ing to stop it except the frictional resistance between the 



glazed tire and the road or any obstacle which it may hit 
Once the wheels are locked the brakes are of no more effect. 
The motion of the car has passed beyond the control of the 
driver because neither the ordinary stopping mechanism nor 
the steering gear has any more effect. He is powerless to 
alter the direction or speed of the car, and when the brake 
is locked on, as it sometimes is, in a moment of panic where 
the hand brake is jerked back with the power lent by fear, 
the car is apt to turn across the road or into a ditch without 
any means of stopping it. 

Unless the car is standing still the wheels should never be 
locked. Not only does it put the car out of control, but it 
acts in such a way on the tires that their life is consider- 
ably shortened. A driver who dashes along at 20 or 2E 
miles an hour toward the curb and then brings up his cai 
short by jamming on his brakes, is not only a poor drivei 
but is extravagant and uneconomical in the handling of hi 
car. In the same manner the driver who approaches a shar; 
curve at a high rate of speed and does not stop until h 
suddenly throws on his brakes within a few feet of th 
danger spot, is courting disaster. 

The so-called emergency brake has many uses and it coul 
not be dispensed with, but at the same time it should n« 
be misused. One of the places where a hand brake is 
matter of almost necessity is in starting a car on an inclin 
Without the brake to hold the car in position it would \ 
apt to roll backward, rendering it impossible to put tl 
gears in mesh. It is also of use where the service bral 
becomes so worn as to be unreliable, but in these cases t. 
hand brake should only be used long enough to enable ti 
operator of the car to bring it to a place where he c 
have the service brake renewed. 



Preventing Clutch from Grabbing 

Editor The Automobile: — I have just bought a 1912 
Herreshoff roadster. The clutch grabbed very viciously and 
on inspection I found that the previous owner had been run- 
ning it dry. I filled the car with thin oil, but with the oil in 
I cannot throw the clutch out completely. I drew off the oil 
and thoroughly cleansed the clutch with kerosene. With the 
kerosene in the case the clutch works all right, but grabs 
-very little. On putting back the oil again the clutch still 
pulls when thrown out. Would it matter if I ran the clutch 
dry or in kerosene? What would you advise? 

Philadelphia, Pa. O. S. R. 

— If the clutch works satisfactorily with kerosene as a 
lubricant it would be very good practice to keep the kero- 
sene in the housing. Quite frequently a half-and-half mix- 
ture of kerosene and light cylinder oil is employed to hold 
the good qualities of a clutch. The half-and-half mixture 
would probably work very well in your case. If the clutch 
drags somewhat the pedal throw adjustment should be altered 
so that the clutch is removed further from engagement. 



Setting Up Connecting-Rod Bearings 

Editor The Automobile: — Will you kindly describe i 
best way to set up connecting-rod and main bearings for c« 
ing? If possible give illustrations thereof. 

I refer mainly to such bearings that overlap the sides 
the bearing cap as is common in die-cast bearings. 

Babylon, L. I. F». K 

— The common method of procedure is to set up the < 
necting-rods in a fixture, which is fitted with a mandri 
little smaller than the inside of the finished bearing. 1 
fixture has a recess at the top and bottom, which allows 
metal to partially flow over the sides of the connecting- 
forming the flanges on the finished bearing. 

The babbitt is poured through a hole in the top p! 
Upon removing the connecting-rod from the fixture the 
bitt lining is found cast in place. A swedge is then fo 
through the bearing in order to make sure that the lj 
is in perfect contact with the connecting-rod at the baclc. 
bearings are then scraped or reamed in the usual marine 
fitting bearings. 



Digitized by 



Atpit 5, 1915 



THE AUTOMOBILE 



243 



Suggestions regarding the manner of carrying out this 
work h»ve been given by one of the large manufacturers of 
ubbitt as follows: 
1— Use an absolutely clean ladle and pot. When the metal 
is hot enough to brown a piece of paper or white pine 
sock, sur thoroughly and remove any skimmings caused by 
cation. 

i— lie sure the faces of boxes and mandrels are clean and 
tx from grease or dampness. 
V-Pour rapidly into the box, holding the ladle as 
dstlj to the work as possible to avoid air bubbles, until it 
«al full; then pour gradually until filled, allowing large 
eagh gate to take up shrinkage. When pouring castings 
cs vide surface use ladle with wide lip. 
4_To insure perfect boxes in pouring large bearings it 
usi.Tsable to run chalk on mandrel or shaft and to have 
tat Eindrel hot. Mandrel and box should be about same 
ta?eratare. 

»-Do not keep babbitt metal at the melting point longer 
ha absolutely necessary, as the chemical action of extreme 
sat tends to oxidize a composite alloy, causing deterioration, 
teagrstion, addition to its brittleness, and materially 
cfa&ng its anti-friction qualities. 
t-Wben necessary to peen, it is best to commence up and 

1«aa a center line, extending blows right and left of this 
fat and tightened in place. 
T-Faally, when you have a good metal, treat it as such 
■a jk will have no occasion to complain of the results 
How to Splice Inner Tubes 
1 liter The Automobile: — I have several good inner tubes 
- jane bad tears in them. What repairing outfit and 
■alwials do I need for cutting out a section, say 6 in. 
and inserting a new section? 

■da, S. C. A. E. 

large car concerns can supply you with a pair of 
for making this repair. The sections to be inserted 
k enter secured from old tubes of the same size, if any 
farad which are in good condition, or when these 
it secured the larger tire concerns can supply you 
taking of the proper diameter. The set of mandrels 
the tubes consists of a pair of these devices, one 
within the other. They are shown at A and B, Fig. 1. 
4 of the tube is pulled through the mandrel at A and 
back over the edge about 4 in. The other side of the 
* be spliced on is pulled through the mandrel B and 
Jack over the edge about 8 in. It is then pulled back 
tie other side a distance of about 4 in. The edges 
4o beveled and buffed, as shown in the illustration, 
heavy coat or two light coats of pure gum cement 
The cement is then allowed to dry thoroughly, a 
which can be determined by the tackiness of the 
te the touch. 

wtiom should be taken in joining the tubes that the 
take is not twisted, but that the ends meet correctly 
when joined there will be no twist in the tubes. Acid 
sohrtion is applied with a wide, soft brush to the 
•eh has been cemented, and then the end of the tube 
A is transferred to the end of the tube on 
ft. The spliced ends are then immediately wrapped 
of muslin or strips of inner tubing. From 15 to 
is sttffieient for the acid curing solution to form a 
its. When the joint is unwrapped the tube is re- 
ftrough the slots in the mandrels and the splice is 

(stated that acid-cured splices will not loosen and are 
I by heat from the tire. On this account they have 
advantage over the old method of splicing with 
' ash", a process which is known as the cold method. 



If the splice does not cure together it is an indica- 
tion that the work has not been done quickly enough after 
applying the acid solution, or that certain solvents in the 
acid solution have evaporated. To avoid this latter trouble 
the acid solution should be kept in a glass bottle, jug or 
earthenware vessel and tightly corked when not in use. 

The Firestone company gives the following advice after 
making a repair on an inner tube: First, see that the 
washers on the valve are screwed down tightly at the base 
so that they don't leak. Two, see that the plungers or valve 
insides are not worn and that they are in good working con- 
dition. Three, inflate the tube, testing it in water to see that 
there are no small leaks which may have been overlooked 
during the work. Four, see that the proper length of valve 
is used with the tube. Short valves are used for regular 
clincher tires or quick detachable, and the long or extension 
valves when the tires are used on demountable rims such as 
are on the late cars. 

Misalignment Causes Grind in Differential 

Editor The Automobile: — How fast should a 1912 Buick 
model 36 roadster be able to travel? 

2 — Would oversized tires help to run it any faster? 

3 — What would cause a grind in the differential when the 
car is coasting? It is all right so long as it is pulling. 

4 — How fast should a 1914 Maxwell 25 travel when in good 
condition? 

5 — What would you recommend to increase the speed of 
the Buick car? 

Hartford, Conn. L. H. S. 

— This car should be able to travel 50 m.p.h. 

2 — Oversized tires would not help the car to go any faster ; 
in fact, the tendency is to reduce the speed somewhat when 
oversized tires are used. 

3 — The only cause of a grinding noise in the differential 
would be first, a serious misalignment or maladjustment of 
the two gears, and second, a foreign substance in the gear- 
case. Any such noise as this is more apparent when the car 
is coasting ahead of the motor, as this allows the rear wheels 
to take up the back lash in the driving gears. This should 
be taken to a first-class garage where a mechanic can take 
up the play and put the gears in proper mesh. 

4 — These cars can probably travel 50 m.p.h., although the 
speed will depend so much upon the condition of the car and 
motor that it is not possible to say definitely. 

5 — The speed could probably be increased by advancing the 
timing and increasing the gear ratio between the motor and 
the rear wheels. 



-CUT OUT- — 




Fig. 1— Diagram Illustrating method of splicing an Inner tube 
with a mandrel. Mandrel A la pushed up close to the mandrel B 
and the turned over portion on A Is turned over onto the doubly 
turned portion on B to make the splice 
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Fig. 2 — Timing diagram In common use 



Horsepower and Torque Curves of Moon 6-40 

Editor The Automobile: — I note in the last issue of The Automobile in the 
Rostrum that a number of horsepower curves of different makes of motor are fur- 
nished together with the torque curves. I have a model 6-40 Moon car which has a 
3% by 6 motor and I would like to know the brake horsepower developed at different 
speeds, together with the torque. 

New York City. J. E. S. 

— The horsepower and torque of the Moon model 6-40 are shown in Fig. 3. Thesi 
curves indicate the brake horsepower and torque at the different r.p.m. betweer 
600 and 2000. It will be noted that the horsepower is just above 15 at 600 r.p.m 
and at 2000 it is above 47. The torque is at a maximum between 1000 and 1201 
r.p.m. The torque is measured in pounds at a radius of 15 in. and to reduce thii 
to foot pounds it is necessary to multiply by fifteen and divide by twelve. 

The S. A. E. horsepower of this motor is 29.40 which, according to the curve 
is developed at about 1050 r.p.m. The point of maximum torque coincides wit 
about the point of S. A. E. horsepower although the torque curve is quite flat be 
tween 1000 and 1200 r.p.m. 



Has Difficulty in Changing Gear 

Editor The Automobile :— I have a 1915 Oldsmobile, model 
42, and have never been able to change gears from high 
back to intermediate without slowing down to 5 or 6 m.p.b. 
I have tried every way. By throwing the lever back in 
second very quickly at the same time the clutch is thrown out, 
also to hesitate a very short time in neutral, also to speed 
up the engine a little while in neutral, and none of these 
ways help. 

My garage man says my clutch does not stop quick enough 
and has no adjustment on it. He can change gears backward 
better by not throwing out the clutch at all. 

Tyler, Tex. O. M. B. 

— The fact that the car has to be slowed down to such 
an amount before you can change gears shows that there must 
be some binding in the gearbox which immediately checks the 
speed of the gears to such an amount that you have to slow 
down in order that they revolve at the proper rate of 
speed to engage themselves. In view of this it would be well 
to examine the gearbox and see if the gears are properly 
lubricated, and especially if the layshaft is bound in any way 
which prevents it from rotating freely. It is evident that 
one gear is rotating so much more slowly than the gear 
which you desire to mesh with it that it is necessary to reduce 
your speed almost to a stop before you can engage the gears. 
This should not be the case on intermediate gear, although it 
very often happens on low gear where the reduction is so 
great that the relative car speed must be quite low. On inter- 
mediate speed you should be able to drop into gear at 20 m.p.h. 
without any appreciable clash. It may be that you can over- 
come the trouble to some extent by making your changes 
exceedingly quick, being careful to throw the gear over 
swiftly at the same time that the clutch pedal is depressed. 

No Intake Charge Is Lost 

Editor The Automobile: — I have noticed that the inlet 
valve of a motor remains open some 30 to 50 deg. past 
bottom center. I should think this would allow some of the 
charge taken in to be expelled. Why is this? 

Pelham, N. Y. J. F. B. 

— The reason for the intake valve remaining open beyond 
lower dead center is to take advantage of the inertia of 
the incoming gases which have been set in motion by the 
piston on its suction stroke. As the piston descends on the 
intake stroke with the intake valve open it tends to pull the 
gases in the intake manifold after it. This suction starts 
the intake gases in motion, with the result that they pour 
rapidly into the cylinder to fill the partial vacuum in the 
combustion space. When the piston reaches the bottom of 
its stroke these gases are still in motion, pouring into the 
cylinder, and contain a certain amount of energy which 
causes them to continue in that direction. In addition to this 



there still remains a partial vacuum in the cylinder wh\c 
aids in maintaining the entrance of the gases. 

It takes an appreciable time before the pressure in tb 
cylinder reaches atmospheric pressure and before the inertl 
of the gases has dropped to such a point that they no long* 
tend to rush into the cylinder. For this reason in arrangir 
the valve timing engineers leave the valves open for son 
distance past lower dead center. It must be remember! 
that, for a crank angle of 30 deg., the piston only travels c 
the upstroke about 5 per cent of the total distance. In oth 
words, for a motor with 4-in. stroke, the upward travel 
the piston for a crank angle of 30 deg. will only have bei 
0.2 in. For the angle of 50 deg. the travel of the piston 
the upward stroke is about 14 per cent of the total travel, ( 
in other words, in a motor of 4-in. stroke the travel at t 
extreme angle of 50 deg. would be just a little over M 
It can readily be seen that this small travel of the pist 
would jiot begin to drive the gases out of the valve on accoi 
of the inertia of the incoming charge and the partial vacui 
still remaining. 

This upward travel of the piston with the intake valve or, 
undoubtedly represents a loss of volumetric efficiency in 
motor, but there are no motors in existence which have perf 
volumetric efficiency, and the 5 per cent loss with a 30 d 
angle of valve closure would not make any material differer 

Explanation of High-Mica Trouble 

Editor The Automobile: — Would you be kind enough 
explain through The Automobile the reason for the act 
of the Wagner motor generator and cut-out due to high m 
as explained in your answer to H. Eulburg in the June 
issue? 

I am not familiar with the machine or its means of r< 
lation but, comparing your answer with the conditions, tl 
are a few things which are not clear to me. 

If the brush contact was so poor that the machine did 
generate enough voltage to close the cut-out, closing il 
hand would allow the battery current to excite the fV 
raising the armature voltage high enough to support i 
and charge the battery; but if the speed of the machine 
lowered so its voltage dropped to zero, I do not see how 
cut-out could close by itself even if the speed were a 
raised, for the conditions would be the same as when it 
first started. Also I should think there would be bad fli 
ating of the ammeter at low speed and a very noticeable 
ing off of the charging current at high speed, due tc 
very poor brush contact caused by the action betweer 
brushes and the mica. Please state regulation used. 

Bronx, N. Y. A Subscrib 

— Assuming that the brush contact was so poor tha 
machine did not generate enough voltage to close the I 
closing it by hand would allow the battery current to e 
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tie fields, raising th« armature voltage high enough to sup- 
port itself and then charge the battery. If the speed of the 
machine was lowered so that its voltage dropped so low that 
•it relay opened itself, and then the machine was again 
speeded up, there would be a small amount of residual mag- 
tsm which would assist the dynamo to pick up and start 
saerating again. The residual magnetism would not be 
s5eknt if the machine had been shut down for any length 
si ame, and, therefore, when first starting the engine, it 
Eft: be necessary to close the relay by hand and allow the 
■serf to excite the generator field in order to make the 
cantor pick up. No external regulating devices are used 
d tkse outfits. All the regulation necessary is secured from 
* inherent regulation of the generator itself. 

Tracks Used by U. S. Quartermasters 

Editor The Automobile: — What are the different makes 
ifEtanobile trucks used by the United States Army, Q. 

id.: 

For: Warren, Mass. W. S. 

-Ik following tabulation shows a total of sixty-one 
aw traeb used by the U. S. Army Q. M. D., and is com- 
pkeopto June 30, 1914: 

£E STATION HV WHOM USED 

"J-1'12 West Point Quartermaster Corps. 

J* West Point Quartermaster Corps. 

**■ I" 1 ■ West Point Quartermaster Corps. 

BeiTrj. 1913 'i ilv.ston Quartermaster Corps. 

Galveston Quartermaster Corps. 

! "< Galveston Quartermaster Corps. 

Jg- ! »" Galveston Quartermaster Corps. 

' Galveston Quartermaster Corps. 

{"■ate, 1912 Philadelphia Quartermaster Corps. 

Sr*}" 1 ' Philadelphia Quartermaster Corps. 

jjJM tore. 1912... San Diego Signal Corps. 

JzL' ,1J • San Diego Signal Corps. 

J™ ■■ San Francisco Quartermaster Corps. 

Si";, San Francisco Quartermaster Corps. 

S5J San Francisco Quartermaster Corps 

•Sr?,;: 10 San Francisco Quartermaster Corps. 

S?*''I' San Francisco Quartermaster Corps. 

if'.JJj* BmO Francisco Quartermaster Corps. 

Ely' Washington Quartermaster Corps. 

IP Washington Quartermaster Corps. 

I? 1 ;'! Washington Quartermaster Corps. 

•£V S H Washington Quartermaster Corps. 

J?.; SIS Washington War College. 

S;''» Fort D. A. Russell Stored. 

E> h.1 Paso Quartermaster Corps. 

IS " B Paso Quartermaster Corps. 

El Paso Quartermaster Corps. 

1511 K " rt Sam Houston Quartermaster Corps. 

J'» Honolulu, Hawaii Quartermaster Corps. 

v ' ra Cruz, Mexico Quartermaster Corps. 

t^il 1 ' Fort Huachuca Quartermaster Corps 

5*- »" Fort Sill School Fire. 

*T - *V/ Washington Barracks. Quartermaster Corps. 

c', Marfa Quartermaster Corps. 

r """••'H Fort Leavenworth Quartermaster Corps. 

**UCKS PURCHASED DURING FISCAL YEAR 1914 

: JUS 

I 

IN- 



CAPACITY, 
TONS 



^-^ri.'igfleld 
J*rs-St<irart. 
*rf-Stewart . 
Lj*E*-ewart. 




WHERE USED 
San Francisco, Cal. 
Marfa, Tex. 
Galveston, Tex. 
El Paso, Tex. 
New York 
El Paso, Tex. 
Eagle Pass, Tex. 
Sam Houston, Tex. 
St. Louis, Mo. 
Rio Grand City. Tex. 
Brownsville, Tex. 
Fabens, Tex. 
Washington Depot 
El Paso, Tex. 
El Paso, Tex. 
Fort Rosecrans, Cal. 
Fort Rosecrans, Cal. 
Hachita, N. M. 
Douglas, Ariz. 
Nogales. Ariz. 
Marfa, Tex. 
Marfa, Tex. 
Galveston, Tex. 
Galveston, Tex. 
Galveston, Tex. 
Galveston, Tex. 
Honolulu, Hawaii 
Honolulu, Hawaii 
Sam Houston, Tex. 
Sam Houston. Tex. 



in Vist of those purchased in 1914. 

Probably Carbureter Needs Adjustment 

The Automobile : — Can you tell me what is the 
• my Cutting 1913 model B-40? The car runs 



well and has just been overhauled, but I can only get 20 
miles and then it will start to spit and miss and lose speed 
and I will have to take it easy for another half-mile, and 
then it will run all right again until I reach the 25-mile 
mark again. I have had a Stewart system put on but it does 
not do any good. The gasoline is good and clean. 

Is the carbureter on this car large enough? The motor is 
a 4 by 5, Wisconsin. What is the speed of this car and 
the S. A. E. horsepower? 

Carver, Minn. C. E. D. 

— The carbureter should be a 1%-in. size, or, in other 
words, if it is a Rayfield design, as is standard equipment on 
this make of car, it should measure 1% in. across the mani- 
fold connection. With this size carbureter and with the 
motor in good condition it is only a matter of adjustment 
to get the motor operating properly. 

The S. A. E. horsepower of this car is 25.6, and it should 
be able to travel up to 60 m.p.h. with everything in first- 
class condition. 

Wants Parts for Halladay Car 

Editor The Automobile: — Where and of whom can I get 
clutch repairs, also steering device repairs, gears, etc., for a 
Halladay touring car? It was made in about 1908 or 1909, 
and has a Rutenber motor. 

Buhler, Kan. L. P. B. 

— Repairs for the Halladay touring car can be secured 
from A. C. Barley, Trustee of the Streator Motor Car Co., 
Streator, 111. 

Interested in Gasoline Substitutes 

Editor The Automobile: — I would appreciate if you would 
send me the names of people or companies who manufacture 
a fuel that takes the place of gasoline. 

Some time ago I read about a party in The Automobile 
who was trying out some fuel at the Indianapolis Speedway. 

Henderson, N. C. G. E. B. 

— The fuel you refer to is undoubtedly Zoline, which was 
experimented with by a number of engineers at the Indian- 
apolis track. It was found that the fuel was not practicable 
and it is no longer in existence. 

No Motor Interchangeable with Ford 

Editor The Automobile: — Can you give me the name of 
some manufacturing concern which could build a motor for 
a Ford that will speed up to 3000 r.p.m.? 

Pilot Rock, Ore. E. R. R. 

— We do not know of any concern making a motor which is 
interchangeable with that of the Ford. If you were to have 
a special one made by some concern, it would cost such an 
amount of money, that it would be quite an outlay. 
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Fig. 3— Horsepower and torque curves of the Moon model 6-40 
showing pounds torque at a 15. In. radius 
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Packard Uses Vibration 

Damper 

American Patent Rights for Lanchester Invention 
Acquired — Device To Be Used on Twin Six 



DETROIT, MICH., Aug. 2— The Packard Motor Car Co. 
has purchased the American patent rights for the 
Lanchester vibration damper, buying outright patent 
No. 1,085,443, granted to P. W. Lanchester Jan. 27, 1914, 
the Packard company also holding two other patents of a 
somewhat similar character obtained by Haydon, these being 
Nos. 796,698 and 800,572. 

To Grant Licenses 

It is the intention of the Packard company to grant licenses 
to other manufacturers who may desire to use the damper, 
and it is understood that the royalty asked would not be very 
large. As can be seen from the drawing, the damper is small 
and is quite cheap to manufacture. In the Packard case the 
loose rim is employed to drive the fan belt and there is only 
one inner member of the clutch instead of the several used in 
the original devise. Also dry surfaces of asbestos fabric are 
used instead of lubricated steel plates. 

How the Damper Works 

With a six-cylinder crankshaft, whether there be six pistons 
or twelve, one of the commonest forms of vibration is that 
produced by the twisting of the shaft at certain speeds. The 
shaft has a natural period of vibration if deflected torsionally, 
and when the sequence of explosions coincides with the 
natural vibration period the pendulum effect causes the 
violence of the vibration to be increased. The matter was 
explained fully in The Automobile for Feb. 18, 1915; the 
vibration which is perceptible to the passengers in the car is 
due to the front crank throw twisting with each explosion, 
and then the spring of the crank jerking the piston back as 
soon as the power stroke is over. Elasticity of the steel 
causes oscillations to take place, so the crank flies back too 
far, springs forward again and so vibrates many times be- 
fore returning to its proper position, by which time the suc- 
ceeding explosion again displaces it. 

Resists Return Spring of Crank 

The oscillation of the piston disturbs the center of gravity 
of the whole piston mass much more than the first deflection 
does, and the object of the Lanchester damper is to resist the 
return spring of the crank so that the twist caused by the 
explosion is made "dead beat." 

Lanchester's Original Design 

The original design of F. W. Lanchester, a leading British 
automobile engineer, was to mount on the front end of the 
crankshaft a little flywheel and disk clutch. The inner mem- 
ber of the clutch was secured to the shaft and the flywheel 
rim rode loose. Thus when the crank twisted forward the 
inertia of the flywheel rim caused it to try to maintain a 
steady speed and the clutch slipped a little, and when the 
crank tried to twist back at the end of the power stroke the 
flywheel rim again resisted the tendency to oscillate. The 
sum total of effect is that the energy of the twisting crank is 
absorbed by friction between the clutch surfaces and the rapid 
.oscillations are prevented. Something depends upon the 
. strength of the clutch spring in the damper, as the little fly- 




Section of Packard- Lanchester 
vibration damper as fitted to 
the twin six. The Inner mem- 
ber Is made In one piece with 
the oil throwing rings and the 
starting crank jaw 

■ l % J 

wheel rim must be sufficiently loose to be able to act as de- 
scribed, but not so loose that the friction will be too small to 
absorb the energy of torsion. The adjustment is not delicate 
and once the proper strength for the clutch spring has been 
found the damper can be made on a production basis and 
fitted complete without any further attention. 

When first tried out the effect of the damper was amazing, 
turning a six-cylinder motor with a weak crankshaft and two 
bad vibration periods into a smooth and almost vibrationless 
engine. Broadly, it may be said that a 2-in. crankshaft with 
the damper is the equivalent of a 2%-in. shaft without the 
device. 

Packard Tries It Out 

In developing the twin six the Packard Motor Car Co. tried 
a 2.125-in. crankshaft and found that there was a periodic 
vibration at a certain speed that could just be detected by an 
experienced engineer who watched for it, though the ordinary 
man would never have discovered it. It was not sufficient in 
force or in duration to warrant the use of a larger crank, so 
an experimental Lanchester damper was made up and fitted 
to an experimental chassis. The effect was entirely to re- 
move the "period" and also it seemed to make the engine 
smoother than ever throughout the whole wide range of its 
speed. Accordingly the Packard company purchased the 
American rights of the invention. 

Nine Possible S. A. E. Candidates for 
National Advisory Board 

New York City, July 31 — The members of the council of 
the Society of Automobile Engineers met to-day at the head- 
quarters of the society for the purpose of selecting the two 
members of the society to serve upon the advisory board for 
national defense which is operating with Secretary of the 
Navy Daniels and will be headed by Thomas A. Edison. Al- 
though it was first thought that the council would directly 
appoint the members of this committee after a meeting last- 
ing from 10 o'clock this morning until after 4 this after- 
noon, without recess, it has been decided to present the names 
of the candidates to the voting members of the society for a 
secret mail vote. There are nine of these candidates and 
they have been written for their consent, after which their 
names will be inscribed upon the ballots and forwarded to 
the voting membership. It has been aimed to expedite the 
selection, and to this end the prospective nominees have been 
asked to wire their acceptance. Immediately upon receipt of 
this the ballots will be sent out. 
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nalysis and Valuation of Motor Fuels 
—14 Methods of Examining Them 



From German data 

(Continui d from last week) 



vSE of the effects of mixing volatile and less volatile 
tomponents may be noticed in the case of the mixture 
r>; 50 per cent gasoline and 50 per cent benzol. By 
tfrom the evaporation time for 100 per cent benzol. 
! minutes, and that of pure gasoline, 57 minutes, the 
time for the 10 cubic centimeters of the mix- 
nU be 1 hour 40 minutes, but the actual time, as 
i the list, is 1 hour 56 minutes. The evaporation is 
n, but the lighter component evaporates rapidly 
with it a portion of the heavier component, and 
• the remaining heavier portion evaporates slowly, 
reason mixtures of very light and heavy corn- 
not good motor fuels despite their relatively 
tqetic gravity. [Compare for figures test No. 12.] 

•ring observation throws more light upon t;his 
A light gasoline of .660 specific gravity and boiling 
45 and 80 degrees C, showed an evaporation 
i minutes, and a heavy gasoline of .750 specific 
boiling points 120 and 130 degrees showed a 
hours. When these are mixed, producing a fluid 
: gravity, every motorist will from this indica- 
mixture to be a first-class gasoline. But its 
period is more than 5 hours, while the mean of 
of its components would make only 3 hours 45 
i gasoline of this order causes the motor to skip 
: some of its least volatile portions in the car- 
are provisions made in some modern car- 
to drain off all liquid surplus or lead it to the puint 
suction], the time test for evaporation gives a 
! to the dependability of the fuel for motor pur- 
might be expedited by having a definitely 
draft pass over the fluid or pumped against 
not by raising the temperature of the air. 



5. Behavior Toward Litmus 

■ benzol can be tried for acidity with litmus pa- 
i ease of gasoline, it may also be shaken up with 
aus. Even after standing for some time no 
aloration of the litmus should take place. Most 
ud to be neutral, but a few of the heavy 
i faint acid reaction. The benzols show 
ce of alkaline reaction, but this may be due to a 
I «f pigment cells by solution, causing a faint bluish 
alcohol reacts with weak alkaline effect due to 
i ased for denaturing it. 

Color Reactions with Sulphuric Acid 

cylinder with a ground stopper is first rinsed 
acid to remove all impurities, is then partly 
acid, whereafter the motor fuel is poured in 
np with the acid. When the two fluids have 
! colors and actions of both are observed with a 
paper for background. Where gasoline is 
ag to specifications it is usually demanded of 
line that no change in coloration shall 
yellowish coloring of the acid is per- 
■ gasolines. The tables [of 92 fluids in the 



German market; here omitted] show that even the best gaso- 
lines nearly always color the acid with a faint yellowish tint 
and that the heavy gasolines color it yellow to yellowish- 
brown. The demands should probably not be made more 
severe. 

How it comes that some of the best gasolines lose in clear- 
ness by the test with sulphuric acid it has not been found 
possible to explain decisively. 

For "90 per cent" benzols yellow coloration of the acid 
must also be accepted as admissible. 

In the case of motor alcohol a marked rise of temperature 
with change of volume occurs at once through formation of 
ethyl ether, and any admixture of alcohol produces the same 
indications in lesser degree. 

7. Benzol Test with Isatine-Sulphuric Acid 

The sulphuric acid test just referred to shows in general 
if there are impurities due to unsaturated combinations of 
the order C n H, n and aromatic hydrocarbons. Quantitatively 
such impurities are shown, by Kraemer's and Boettcher's 
method, by weighing the amount absorbed in a mixture of 
80 volumen per cent concentrated sulphuric acid and 20 volu- 
men per cent fuming sulphuric acid. This process is ap- 
plicable within the limits of 10 to 12 per cent of the im- 
purities mentioned, but for larger percentages it is found 
[by Dr. Dieterich] that the sulphuric acid does not suffice 
for producing a quantitative transformation into sulphurous 
acids, and, as the amount of admixtures is not known in ad- 
vance, the test can be only conditionally decisive. 

Test 6 can be supplemented by adding isatine (.1 gram 
isatine to 30 grams sulphuric acid) to the mixture of gasoline 
and sulphuric acid, shaking the new mixture carefully and, 
after a short rest, observing the coloration. This done, the 
mixture is left standing 1 to 2 hours and the final coloration 
is then observed. 

The object is to show the possible presence of thiophene 
which is a sulphurous impurity of benzol and with the isatine 
produces a pretty greenish-blue to midnight-blue coloration. 
But the test shows only thiophene with certainty and the 
benzol merely by an inference which is not quite safe, while 
benzol, on the other hand, is not shown if it is free from thio- 
phene. It is due to this imperfection of the test that gaso- 
lines with strong benzol admixtures do not show the char- 
acteristic greenish-blue coloration but only greenish-violet or 
brownish shades. If the test is employed it is important to 
leave the isatine mixture standing for some length of time, 
as the true isatine coloring does not develop at once. 

In practice the test can only be recommended when the 
purpose is to examine benzol for sulphurous impurities, es- 
pecially thiophene. 

8. Benzol Test by Nitration with Nitro-Sulphuric Acid 

To isolate the nitro-combinations of benzol, the toluols and 
xylols, which constitute the aromatic hydrocarbon impurities 
of gasoline, the following process is employed. 

Ten grains of the gasoline to be examined is mixed in a 
large retort with ten times as much of ice-cooled mixture of 
one part sulphuric acid and two parts crude nitric acid, and 
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the odor which is shortly noticed, if aromatic combinations 
are present, is tried for nitrobenzol, nitrotoluol, etc. With 
frequent stirring the mixture is left cold for one to two 
hours; thereafter it is heated slowly for several hours in a 
steam or hot-water bath and finally the retort is heated more 
strongly in an oblique position until the brownish-red va- 
pors disappear and the mixture assumes a light yellow color. 
It is then allowed to cool, the odor is again examined and 
the mixture is diluted with an amount of water 10 to 15 
times as large. When this has come to rest, it is observed 
whether larger or smaller amounts of light yellow or orange 
oily liquid or crystals are segregated. If a very violent re- 
action arises at the beginning of the mixing, with immediate 
boiling of the fluid, the presence of a readily nitratable sub- 
stance, such as denatured alcohol, is indicated. 

If the test fluid is free from aromatic hydrocarbons, no 
odor and no coloring occurs; neither does of course any 
isolation of a nitro-compound take place. Nitrobenzol shows 
the well known oily consistency and intense odor of bitter al- 
mond oil. If nitrotoluol is present, the nitration product 
(also the watery liquid) shows after a few minutes a brown 
coloring when treated cold with melted sodium hydroxide. If 
the nitration product is nitrotoluol only, it takes crystalline 
form, while preponderance of xylol is shown by dark yellow 
coloring. 

By nitrating once in the manner described, the benzol is 
mainly turned into nitrobenzol, C«HJ*iO„ and the toluol 
forms, aside from small quantities of the meta [isomeric] 
combination, both the ortho and the para modification. Of 
these only the latter is crystalline, in long light yellow 
needles. The nitrotoluol, C«H t CHiNO„ does not smell of 
bitter almonds but has a special nitrous odor. Nitroxylol has 
a similar odor and is an oily liquid resembling in color the 
yelk of an egg. By the cold treatment with sodium hydrox- 
ide the nitrotoluol gives, as mentioned, a brown coloring, but 
this becomes blood red if nitroxylol is present in considerable 
quantity, especially by heating. Nitrobenzol remains per- 
fectly unaffected by this test. 

A quantitative determination of the nitrated products by 
means of ether has been repeatedly proposed, but is uncer- 
tain by reason of the high volatility of the ether and danger- 
ous on account of the poisonous vapors. Giving products 
varying in quantity and composition it has not been found 
useful. 

Very little information is found in technical literature with 
regard to the amount of aromatic hydrocarbons contained in 
the commercial gasolines. The chemical testing bureau of the 
city of Dresden notes, however, that three samples each 
showed 10 per cent of benzol. The present series of exami- 
nations has shown that even the best gasolines of Class A 
can contain small percentages of benzol and that those of 
class B almost without exception contain aromatic ingredi- 
ents, while the heavy gasolines may not show benzol but al- 
ways toluol and xylol and usually some unsaturated (olefine, 
CnH,n) combinations. When a large number of gasolines 
are tested at the same time, the colors and segregations alone 
indicate plainly enough the motor fuel values of the different 
fluids. 

The fact that most of the motor gasolines in the market 
now contain aromatic hydrocarbons shows that the raw ma- 
terials, the petroleums from which they are distilled, have 
undergone a 'change. To ask that a motor gasoline shall be 
quite free from benzol is therefore to go too far. A small 
and natural percentage of the aromatic hydrocarbons does 
no more harm in gasolines than in benzol, and is unobjec- 
tionable if the price is in accordance with the amount of 
these irregular components which to some degree indicate 
how far refinement has been carried in the manufacture of 
the fuel. [The indication is uncertain unless the composition 
of the raw petroleum used in the production is known.] 

What quota of aromatic hydrocarbons should be allowed in 



each of the three classes of gasoline is a question referred to 
under No. 9. 

9. Test with "Dracorubin" Paper 

For distinguishing gasoline and benzol the use of iodine is 
well known. Dissolved in gasoline it becomes raspberry red, 
in benzol violet and in alcohol (making tincture of iodine) 
brown. But it is not suited to show an admixture of benzol 
in gasoline, as the colorations become too indefinite. 

Holde's test depends on the use of a specially treated as- 
phaltum which affects gasoline very little but is solved in 
benzol with dark coloration. It shows benzol in gasoline, but 
the production of the asphaltum directly from petroleum and 
the leaching of it in different fractions of the gasoline are 
rather complicated processes. A more suitable substance has 
been found [by Dr. Dieterich] in the gum of the dragontree 
of Sumatra. The sap of this tree, as obtained by incisions, 
is called dragonblood and is a resin containing a red gum 
which is isolated by hot treatment of the resin with pe- 
troleum ether. The pure gum is thereafter insoluble in 
petroleum ether and in the form of a red powder which has 
been shown to be an ester of benzoic acid [a Dracoresi- 
notannolester, Dr. Dieterich terms it]. This pure gum yields 
somewhat to hot gasoline but leaves only traces in cold gaso- 
line, while in alcohol and benzol it is at once dissolved with 
magnificent blood red coloration. To produce this gum of 
dragonblood so pure that it gives up nothing whatever to cold 
gasoline of any of the three classes but immediately reacts 
to traces of benzol, 10 kilograms of dragonblood (of the best 
grade which comes packed in bast) was dissolved in 25 kilo- 
grams of petroleum ether, the residuum was again lixiviated 
in 15 kilograms of ether and from this solution the dragon- 
blood-alban (CJHuO) was precipitated with 25 kilograms of 
absolute alcohol. The filtrate, after being steamed off, was 
boiled in 30 kilograms of petroleum ether and successively in 
hot petroleum, hot benzine and, finally, hot light gasoline. 
Some of the gum goes into the solvents, but after the last 
boiling the gum remains unaffected and insoluble in gasoline. 
The red gum powder obtained in this manner is what is 
termed "Dracorubin." It is eminently adapted for demon- 
strating the presence of benzol in gasoline, and vice versa, 
and also for determining the values of different gasolines, 
benzols and motor alcohols. 

This product has been placed in the market in the form of 
a reaction paper which is made by solving 2 kilograms of 
dracorubin in 8 kilograms of benzol and soaking filter paper 
twice in the solution. When dried the dracorubin paper is 
dark red and waxy in appearance. It is sold in packages 
containing 80 strips each at the Helfenberg Chemical Works 
Co. (at Helfenberg, Saxony, Germany). It is employed as 
follows : 

Four strips of the paper are placed in a high clear and 
uncolored glass cylinder with stopper and the motor fuel is 
poured in till the papers are immersed. This is left standing, 
well stoppered, in ordinary indoor temperature till the next 
day. After shaking the cylinder, one removes the papers, and 
places a sheet of white paper under and behind the cylinder. 
For comparison a second cylinder is filled with ordinary gas- 
oline. Two observations are now made, one relating to the 
color of the fluid and the other to the color of the four strips 
of paper after they have been dried. [Dr. Dieterich gives 
here a table showing the reactions with 33 fluids of interest in 
the chemistry of motor fuels, their impurities and adultera- 
tions. With regard to the sensitiveness and general useful- 
ness of the paper, it is noted, for example, that the reactions 
for American, French and German turpentine are markedly 
different, indicating that this new testing preparation might 
be found of use in the paint industry as well as for detecting 
variations in the quality of motor fuels.] 

In general, the results of tests of motor fuels with draco- 
rubin paper are indicated in the following table: 
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REACTIONS OF DRACORU Bl N PAPER 



of Fluid ! Color of Paper 



Nature of the Fuel 



\ t -c.or . at most 
'•nit ruse pink 



The Mark red paper Class A gasoline, free 
unchanged, when i from benzol and aro- 
jrieij matio hydrocarbons ; 

at most traces of 
1 these. 



!.. -r-rk to light , R«i 



•.th yellow- i Lighter red than be- 
st. ' fore used. 



Us r-i to dark Red to light red, 
•: 1 finely mottled. 



iin'. w red. Pale mat tile, finely 

| mottled. 

it'.l rcwnish ' Dark splotches on 

M. I tile red. 



lw *o* red. i Light rose pink, 
fcirre Rose pink. 



Gasolines of class B or 
C or mixtures of gaso- 
line and benzol or 
Class A gasoline with 
admixture of class C 
gasoline, containing 
benzol. 

Class C gasoline with 
little benzol, but much 
toluol : high specific 
gravity. 

Mixtures of gasoline and 
benzol or gasoline 
with strong natural 
benzol content. 

(■ood "90 per cent" ben- 
zol. 

Heavy benzol with toluol 
and xylol or heavy 
gasoline with toluol, 
but little benzol. 

Denatured 95 r r motor 

alcohol. 
Denatured 90'; alcohol. 



%«the dracorubin test for an approximately quantita- 
fc ^termination of benzol in gasoline, the best method is 
liHlO, 20, 30, 40 per cent or more of benzol to normal 
P"Sm ["normal" gasoline can be obtained in Germany 
M br the Royal Bureau for the Testing of Materials at 
te» Uthterfelde and corresponding to close specifications, 
■* u: Specific gravity .695 to .705, boiling limits 65 and 

• ifwes C, free from benzol, does not color sulphuric 
■flpkee dracorubin paper in these samples, and com- 
mit different shades obtained with the color of the fuel 
■fetnmination. Air and light gradually affect the color- 

however, and the sample solutions should therefore be 
from time to time. 

the many dracorubin tests made it has become evi- 

* !bt nowadays even the finest gasolines contain small 
^ttps of benzol, and it can be inferred from this fact 

we petroleums containing benzol are being refined now 
i»faraerly; also that refinement of the gasolines is in 
P*k» thorough than in the earlier years of the automo- 

10. Nitrate of Silver Test 
**te»tion of gasoline with volatile components of coal 
or lignite tar oils, which always contain sulphurous 
is detected by the nitrate of silver test. Five 
" winders of the gasoline is mixed with one-fourth of 
**^eof alcoholic solution of ammonia and a few drops 
-J**** o* silver solution. Placed in a long test tube, this 
MM j few times in hot water and it is observed whether 
coloration occurs or not. With gasoline of class 
&wld be no such reaction, with those of class B a 
(titration is admissible and with class C a light black- 
Benols all show blackening, as they naturally con- 
*M*r combinations. 

11. Calcium Carbide Test for Water 
%Wsiderable quantity of water in gasoline or benzol 
a drops which can be seen without difficulty at the 
perfectly clear glass bottles and still easier in 
While neither of the fluids is miscible with 
tab can absorb a certain amount of moisture, espe- 
'■■1 (Bright iron parts rust more readily in benzol 
■lnoKne.) To distribute whatever water may be con- 
a the floid under test and thereby make sure of get- 
* ^ contact with the carbide, the fluid is first carefully 
A couple of pieces of perfectly dry calcium carbide 



are then added, and one observes by the odor if only air 
bubbles are the result or a strong development of acetylene 
occurs. 

Motor alcohol of the 95 per cent grade gives scarcely any 
acetylene, while cooking-alcohol of 90 per cent gives a very 
strong development. 

12. Fractional Distillation 

While for commercial distillation it is important to de- 
termine the whole curve of boiling points of a fluid, the mat- 
ter of most direct interest for judging motor fuels is to as- 
certain how much of the fluid in each case evaporates below 
100 degrees C. and how much requires a higher temperature. 
To make sure of the figures on this point some departures 
from the usual methods were made in this series of examina- 
tions. The quantity of the test material was made larger, 250 
grams being used in each case, and volume measurements 
were discarded in favor of weights. To get exactly the per- 
centages passing over below 100 degrees C, the following 
method was followed. 

In a calibrated fractional distillation retort holding 500 
grams and made of Jena utensil glass (Jenaer Geratglas) 
250 grams of the motor fuel was weighed in, glass beads and 
a couple of glass capillaries being added to promote boiling, 
and was heated on the wire net over a small flame. The re- 
tort was also protected by wire caging at the sides and above, 
for security in case of breakage and fire. Without consider- . 
ing the momentary barometric pressure, the lower boiling 
point was taken as that thermometrical degree at which the 
first drop of distillate trickled from the lower end of the con- 
denser to the receiver. The distillation was continued till 
the thermometer showed 85 to 90 degrees C. Then the re- 
tort was imbedded as deeply as possible — up to the point 
where the distillation tube branches off — in a chloride of cal- 
cium water bath arranged to have a boiling point of 110 de- 
grees C, and with this bath held exactly at 100 degrees the 
distillation was continued so long as anything passed over. 
(About 66 to 67 per cent of crystalline CaCl, + H,0, or else 
34 per cent of melted CaCL, in a solution of 1.3124 specific 
gravity makes the required bath.) 

By switching the chloride of calcium bath into the process 
it is possible to hold the temperature more exactly constant at 
100 degrees than with the customary continuous distillation, 
and certain errors are thereby avoided, especially in the case 
of the heavy gasolines. 

After cooling of the retort the weights were determined 
and thereafter the process was continued with direct flame 
above 100 degrees until the retort was empty or only filled 
with vapor. At this moment the second boiling point was 
noted. Each of the two fractions was kept and served sub- 
sequently for the optical test, No. 13. 

Barometer readings were recorded for each test but no al- 
lowances for the variations were figured. 

The usual conception of gasoline comprises those com- 
ponents of petroleum which boil below 150 degrees C. But it 
is seen from the detail tables [here omitted] that the actual 
motor gasolines of the present day go far beyond this limit. 
And as petroleum ether, with boiling points 28 and 40 de- 
grees, does not come into the question for motor fuel pur- 
poses (being applicable only as an admixture to benzols, to 
increase the velocity of flame propagation), the motor gaso- 
lines can now be taken as including the distillation products 
from about 45 to 160 or 170 degrees C. Contemporary tech- 
nical literature [Hefter, Holde and Ubbelohde are the au- 
thors mentioned] gives the boiling limits for first-class gaso- 
line as 80 and 110 or 120 degrees, but it is apparent from 
the present series of analyses that motor gasolines must 
have wider limits in order to be recommendable. The best 
class A gasolines show boiling limits of about 45 and 110 
degrees, and in accordance herewith it is especially the lower 
limit which must be drawn back to 40 degrees. A gasoline 
{Continued ok page 267) 
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Perfection Car Heater 

THE Perfection heater which radi- 
ates exhaust heat utilizes energy 
which otherwise is wasted and 
operates entirely without maintenance 
cost. A small valve on the exhaust pipe 
deflects about one-eighth of the hot burnt 
gases through a flexible steel hose to the 
heater where it warms the air in the 
car which circulates around the hot cop- 
per tubes of the heater. The heater is 
made in two types, one for passenger 
car use and the other for commercial ve- 
hicles. The passenger car type consists 
of a series of seamless copper tubes as- 
sembled into a manifold at each end, 
these radiating parts being carried in a 
rust-proof under-casing. The 9% by 
13% in. top plate which is mounted 
flush with the car floor is buffed and 
polished. The heater is 2% in. deep and 
provides over 200 sq. in. of radiating 
space. A small lever projecting through 
the floor plate provides regulation of the 
amount of heat taken from the exhaust 
pipe. The second type of heater occupies 
only 3% by 15% in. of floor space and 
is constructed in the same way as a pas- 
senger car heater except that the heat 
control lever is made as a separate unit 
and can be located wherever desired. — 
Perfection Spring Service Co., Cleveland, 
Ohio. 

Electric Direction Signal 

An electric signaling device to indicate 
the direction an automobile is going at 
street intersections has a double-deck ar- 
rangement, with flag and lantern effect, 
and is attached on the left side of the 
car near the edge of the windshield in 
such a manner that it can be seen easily 
from both front and rear. Green, white 
and red squares of glass are thrown to 
an upright position in the upper portion 
for the respective signals desired, and 




How the Argon headlight bulb obviates ob- 
struction of the reflected rays 




lllllli., 



TO THE. 
LEFT 



STRAIGHT 
AHEAD 



TO THE 
RIGHT 



Above — Sherman-Crane electric signalling 
device mounted on running board of a car. 
Below — Section through the device 

lights of the same color are flashed in 
the lower part, thus making the inven- 
tion suitable for use in both daylight 
and darkness. It is also equipped for 
having the horn sounded whenever the 
button is pressed for any signal. It is 
made of a metal frame, with glass sides, 
and is attached to the running board by 
a piece of %-in. iron pipe and flanges. 

Green, the left or outside color, means 
a turn to the left; white, the middle 
color, means straight ahead; red, the 
color next to the car, means a turn to the 
right; while a combination of either side 
color with the middle color means a 
turn around in the direction of the re- 
spective green or red of the combination, 
all three are flashed together for stop- 
ping and the red and green are shown 
together for backing up. Signals are 
visible from any direction. The device 
sells for $15. — Sherman-Crane Auto- 
mobile & Signal Co., Denver, Col. 

Argon Headlight Bulbs 

A new type of headlight bulb is the 
Argon which is filled with nitrogen gas, 
put into it by pressure. This gas con- 
tains a small percentage of argon, about 
2 per cent, which, the maker claims per- 
mits the use of a higher voltage for a 
given filament. The filament is of drawn 
tungsten wire and is so coiled that when 
properly focused the lamp does not pro- 
duce dark rings. 



The bulb, which is elongated, will pa 
through the opening in practically anyl 
reflector and the bulb can be put in place! 
from the back. Obstruction of the re- 1 
fleeted rays from the part of the re- j 
fleeter nearest the center is obviated by 
the form of the bulb. 

Another Argon type has a double fila- 
ment, the main filament being for full^ 
lighting and the supplementary filament, 
which is placed back in the base so that 
it does not cast any rays on the reflector. 
This is especially adaptable for city use. 

The candlepowers of the regular type 
Argon tubular bulbs are from 16 to 24 
and the voltages are 6, 7, 8, 9, 12 and 18. 
Price, $1 each.— Wood Mfg. Co., Fair- 
field, Conn. 

Noncarbene Fuel Improver 

Noncarbene is a preparation designed 
to remove carbon from the cylinders and 
to keep this part of the engine always in 
efficient condition by its lubricating and 
cleansing action when mixed with the 
gasoline in the fuel tank. It is also 
claimed to increase the power of the mo- 
tor and to effect a considerable economy 
by increasing the mileage per gallon of 
fuel. Noncarbene comes as a liquid in 
cans, together with complete directions 
for mixing with gasoline and a small 
metal cup measure for insuring the 
proper proportion, which is a ratio of 
Vi pint to 4 gal. of gasoline. It sells for 
50 cents a quart, $1.50 a gal., $6.25 for 
5 gal., $12 for 10 gal. and $50 for 50-gaL 
barrel. There is also a Tourist Package 
of sixteen half-pint cans for $2. — The 
Noncarbene Co., New York City. 

Automobile Wiring Harness 

A wire harness for the purpose of pro- 
tecting the electric circuits from oil, 
water, grease, dirt, etc. which are apt to 
cause power leaks and short circuits has 
recently been brought out by the Breeze 
company. The wires are housed in the 
Breeze flexible metal wiring cover which 
acts as the armoring agent This har- 
ness comes in a complete outfit contain- 
ing sufficient material to cover all the 
wires to lamps, generators, batteries, 
starter, spark plugs, magnetos, dash 
equipment, etc., and the wires from dif- 
ferent directions which come together in 
two-to-one and three-to-one joints at a 
common center can be readily drawn 
through the conduit. 

Any number or lengths of wire can be 
used. The armor for the rear lamp is 




Crescent wrench with 22i/ 2 deg. adjustable 
head at each end 
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eke enamel for 3 feet, that for the 
rat lamps is nickel-plated brass for 6 
feet The average total length needed 
fir the largest cars is about 30 feet, but 
AeRtfit as put up comprises 45 feet of 
tk covering, four two-to-one joints, two 
tat-tMne joints, 20 feet of 5-16-inch 
mk diameter flexible wiring covering:, 
tttetof 7-16-inch; 8 feet of 5-8-inch 
dlfeet of 1-inch. The price of the 
us is $6.— Breeze Carbureter Co., 
Xcirk, N. J. 

IWe-End Adjustable Wrench 
A double-ended and adjustable wrench, 
■died after the solid engineer's 
\ is the latest Crescent model. A 
adjustable wrench is also 
The adjustment is obtained 
5 of a screw and rack bar. 

• sizes are made: one has heads for 
1 1% nuts and the other % and 

f nuts. The double ended pattern 
t an ounce more than the single 
1 of the larger size. Price, small 
, $1.25 each, $15 per dozen; 
$1.60 each, $19.20 per dozen. 
ie, polished, $1.50 each, $18 per 
; ak-keled, $1.90 each, $22.80 per 
ent Tool Co., Jamestown, 

i Ford Products 

1 stand for Ford motors is of 
t instance in repair shops. The 
' "and carries the motor attached 

• riand by two bolts which screw 
where the water connec- 

i bolted on when the motor is 
in the car. The clamp and 
' can be rotated together to any 
i tod secured there by means of 
t damp. The stand is provided 
1 wheels which render it easy to 
nd the shop. A tray on the 
I tools and small parts which 
off the motor. The stand 
height and takes up floor 
r 30 in. It weighs 50 lb. and 
•120. 

Ekern product is an attach- 
I renders it possible to tow in 
with a broken axle drive 
r«wn four wheels. A frame 
: a stub axle is hooked on the 
I flange at the bottom and held 
' tightening a set-screw at the 
! broken end of the shaft is re- 
the wheel hub and the wheel 
the stub of the attachment, 
i then be towed in as well as 
intact. The attachment 
lb. and sells for $5. — Ekern 
au, S. D. 

re Tools 

' Jtfaewg valves and valve seats a 
*et of tools is put out by the 
' "rgatnization. The valve tool con- 
I a frame plate carrying three ad- 
apters with a guide extension 
I Talve stem and hold it steady. 




Ekern stand which permits mounting of Ford 
motor In any position 




Healy set of tools for refaclng valves and 
valve seats of any 'size 




Stewart single-cylinder tire pump. The 
piston Is fitted with one large ring and a 
unit of Ave small rings. The pump Is fur- 
nished complete with fittings for any car 
at $15 



The tool is held in the vise and the valves- 
turned with a brace. There is an in- 
terior chuck which closes on the valve so 
that it cannot chatter while turning and 
an adjustable bearing takes the end 
thrust. Both are adjustable. 

The cutters are 45 deg. at one end and 
60 deg. at the other, being adjusted by- 
means of a micrometer screw. The seat- 
ing cutters, of milling cutter type, have- 
from sixteen to twenty-four teeth, ac- 
cording to size, and are so constructed 
that A cutter % in. larger than the valve 
will enter the port; the large size per- 
mitting the removal of shoulders. The 
guides are of hardened steel set in a 
taper. With the port steadyrest hav- 
ing a running thread on a taper which 
will allow for any size port. The cutter 
is held in alignment by six ball bearings. 
The price is $35. For a special Ford set 
the price is $10. — Healy Tool & Appli- 
ance Co., Buffalo, N. Y. 

Stewart Tire Pump 

The improvements in the Stewart 
single-cylinder tire pump were described 
in these columns last week, but through 
an error the illustration appearing with 
this article was not that of the Stewart 
pump, which is reproduced in its im- 
proved form herewith. 

Chicago Flexible Tubing 

A comparatively new product is the 
Everlasting gasoline hose, which is built 
up of no less than eight layers. The in- 
ner lining is of flexible steel, over which 
is a layer of fiber, then a layer of braid, 
one of a special gasoline-resisting com- 
position, another braid, then a second 
gasoline-proof coating, a third braid and 
finally the waterproof outer jacket, 
which is woven on. No rubber is used. 
Other products include hot air hose for 
carbureter connections, oil, air and steam 
tubing, acetylene tubing and connectors, 
etc. — The Chicago Tubing & Braiding 
Co., Chicago, 111. 

Coronum Metal Cement 

To stop leaks in pipe connections, radi- 
ators, boilers, heaters, flanges, etc., 
Coronum metal cement has been intro- 
duced. This cement can be successfully 
applied without experience by following 
the directions printed on the cans and is 
claimed to repair any leak and harden 
thoroughly within 30 minutes. It is put 
up for the trade in 1, 5, 10 and 25-lb. 
packages with the necessary liquid for 
making the mixture. 

It is not affected by vibration and is 
tested to 500 lb. hydraulic pressure to 
the sq. in.; on live steam to 250 lb.; on 
gasoline to 200 lb. ; and on hot oil to 500 
deg. To repair a hole or small leak in a 
pipe, fill up the hole or leaking part with 
a mixture of the cement as thick as 
putty. Price per pound, $1, including 
can of cement and can of liquid. — Coro- 
num Equipment Co., New York City. 
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Los Angeles Sales Gain 117^ Per Cent 

Maximum Increase of Individual Dealers' Business Over First Half of 
1914 Is 5.38 Per Cent, with 5 Per Cent Gain as the Minimum 

By A. G. Waddell 



LOS ANGELES, CAL., July 30— An increase of 117Vi 
per cent in the volume of business done from Jan. 1 to 
July 15 of this year over the same period of 1914 is 
reported by the motor car dealers of Los Angeles. The 
minimum increase of the Los Angeles dealer is slightly 
under 5 per cent. The maximum increase for the period is 
538 per cent. 

In estimating the increase in the volume of automobile 
business, fifty-five different makes, forty-six of which are 
pleasure cars, were used as a basis for the figures. The 
nine commercial cars figured separately, show an increase 
of 135'4 per cent, which proves the claim to prosperity made 
by practically all lines of wholesale and retail trade in south- 
ern California. But the gain in the sale of pleasure cars is 
of the greatest importance. This remarkable gain in pleas- 
ure car sales represents $10,000,000 since Jan. 1. 

47,000 Cars in Los Angeles County 

Los Angeles county owns 33% per cent of the cars and 
commercial vehicles registered in the State of California. 
There is an increase of 4758 cars in Los Angeies county for 
the first 6 months of 1915 over the first 6 months of 1914, 
which is a gain of 48 per cent. There are approximately 
47,000 automobiles owned in Los Angeles county to-day. 

In California, during the first 6 months of 1915, 137,500 
cars were registered. This shows a gain for the entire 
State of almost 50 per cent. 

There is not one county in Southern California which has 
not gained from 30 to 80 per cent. 

Control Southern California and Arizona 

The Los Angeles automobile dealers control most of the 
Southern California and Arizona territory, with sub-agents 
representing them in the cities and larger suburban towns. 

The Chevrolet branch here sold more cars at retail last 
month than in the whole first six months of 1914. In 
June, 1915, sixty-four Chevrolet models were sold at retail 
by the Los Angeles branch of the Pacific Coast agency. With 
1200 cars contracted for 264 have been sold out of the local 
house during 1915 against forty cars delivered during the 
same months of 1914. 

The Overland shows an increase of 77 per cent over 
last year's business to July 15. The J. W. Leavitt Co. branch 
here has sold and delivered 1172 cars this year. 

The Winton Motor Car Co. shows an increase of 50 per 
cent for the Los Angeles factory branch. 

The Chandler agency shows an increase of 108 per cent 
which represents $225,000 in sales. 

An increase of 37 per cent has been made by Don Lee, 
Cadillac and Paige dealer. This is a gain which is expressed 
as $280,000 on the books of the agency. 

A remarkable gain of 112 per cent is shown by Lord 
Motor Car Co., Maxwell dealer, which has all of Southern 
California and Arizona. Both the National and Oakland 
sales of Hawley, King & Co. have increased 35 per cent. 

The Peerless and Premier being handled by the same firm, 
Smith Bros., the figures of the two makes are together and 
an increase of eighty-one cars for 1915 over the 1914 period 



gives a percentage as ninety-eight in the increase column. 

For the Bekins-Spears Motor Co., Haynes dealer, the gain 
has been 101 per cent. 

The Beardsley Electric Co.'s books show a gain in sales of 
60 per cent and the Benrich Motor Co., Moline dealer, has a 
gain of 50 per cent. 

The Apperson Motor Car Co. sold and delivered fifty-four 
cars in the period last year, and up to July 15 of this year 
151 cars had been sold. The Apperson's territory has just 
been increased to embrace the three States, California, Ari- 
zona and Nevada and for the past thirty days the salesmen 
have been taking orders only, as no cars were to be had for 
delivery. 

One of the chief difficulties of the Los Angeles automobile 
man is the scarcity of cars. The demand greatly exceeds 
the supply. On the sales floors of many of the largest 
houses in this city, there is but one show car and some deal- 
ers have sold even their show cars and demonstrators. 

For some of the early season models owners have paid 
bonus prices and for one car delivered among the first of 
the 1916 arrivals, $350 was added to the original price as 
the dealer wished to retain the car for a demonstrator. 

F. R. Cryiacks, Buick dealer, now has more than 800 orders 
on file and cars are coming through from the factory at 
Flint, Mich., in four, five and six-car-load lots every day or 
so; but the orders continue to roll in ahead of the deliveries. 

The Cole Motor Co. shows an increase of 65 per cent but 
the increase would have been greater had the agency been 
able to deliver the cars. Four car-loads arrived here July 
19 and there was but the one demonstrator at the agency the 
next afternoon. There is almost a motor car panic on in 
Los Angeles to-day. 

Great Gain in Truck Business 

Among the truck agencies showing a great increase in 
business during the early months of 1915 is the local More- 
land factory. This concern has doubled its business twice 
during the past year and the capacity of the plant is now 
being enlarged to accommodate a 100 per cent increase in 
business. The month of June, 1915, was the greatest month 
of the Moreland plant. During the month there were fifty- 
seven trucks built and delivered. 

For the periods of the two years, the Mack Motor Truck 
Co., agents for Mack, Saurer and Republic trucks, shows an 
increase of 133% per cent. 

The Commerce truck has increased the truck total for Los 
Angeles this year. H. G. Pendell, local distributor, has an 
increase of 150 per cent to his credit but this cannot be 
taken into consideration in the general average as he did not 
have the agency during the first months of 1914. 

White deliveries have not increased at the same rate as 
other makes but in volume of business the White shows a 50 
per cent gain with a business here as solid as a national 
bank. Kissel and Federal have a joint increase of 47 per 
cent which means a great deal for such heavy sellers in this 
territory. The Kelly-Springfield has an increase of 71 per 
cent this year which is due to a steadily advancing demand 
for commercial vehicles of the type in Southern California. 
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Determining What's What 

IT needs a gathering of service men and a few 
hours' talk to understand how many pieces of 
an automobile can be called by half a dozen names 
or more. It needs a discussion to show how many 
reasons there are why each name is the best from 
a particular automobile manufacturer's viewpoint, 
and, one may add, it needs some very progressive 
men to make as much progress as was made by the 
informal nomenclature meeting held in Detroit last 
week. 

There is a sufficient similarity between each detail 
of any one automobile chassis and any other to make 
possible the use of the same name for the same 
part, or for the part which does the same work. To 
settle on one name and discard a dozen alternatives 
means time and concentrated effort by those inti- 
mately interested, but if twenty men gave six months 
entirely to the subject their aggregate labor would 
be less than that which is wasted in a week by the 
thousands of people who handle replacement parts. 

The nomenclature work of the S. A. E. has not 
made the progress it might have made, on account of 
the tremendous difficulty of the subject, but the new 
scheme of working should clear the matter up 
quickly. We look forward to an early future in 
which the chaotic terminology of the present will be 
replaced by the most complete and perfect technical 
language possessed by any industry. 



Provoking Invention 

WHEN the Knight sleeve-valve motor was first 
taken up and standardized by a British maker 
it provoked a tremendous boom in invention and 
experiment with gasoline engines having sleeve, 
piston or rotary valves. It is safe to predict that 
the adoption of the Knight motor for a car which 
will be produced in large quantities is sure to have 
a similar effect. The stimulus to inventive thought 
created by the Knight motor's first appearance as 
a European product spread all over the mechanical 
world, and was not confined to Europe, by any 
means ; so there are many half -developed ideas lying 
dormant in America which have never been exploited 
or even tried out. 

A boom in any sort of invention is usually pro- 
ductive of a few excellent things, even though the 
mass of boom inventions are utterly worthless; so 
it seems likely that a re-awakened interest in motor 
valve systems may lead some of the languishing 
ideas to be resuscitated. With the valve situation 
so shaken up as it has been by the success of multi- 
valve racing motors the whole subject is ripe for 
renewed experiment. We know much more about 
materials and about lubrication than we did in 1906, 
and it is possible that some good motors which were 
impracticable then would be satisfactory now. 

Useless Metal 

WHAT man would try to ride a bicycle weighing 
100 lb.? 

Surely, only a crazy man, and yet many a gasoline 
motor is being asked to do something equally ab- 
surd. The motor does it because it is strong enough, 
but it does it only at the cost of more fuel, oil and 
tires than would be used to carry a lighter load. 
Carrying on the bicycle analogy, the vehicle here 
weighs less than one-fifth as much as the load it 
carries. The automobile, on the other hand, weighs 
more nearly five times as much as the load. 

Of course, the cases are different, as the automo- 
bile load does not supply its own power, but the 
fact remains that only one-fifth of the power of an 
automobile engine is available for the transport of 
the passengers, the other four-fifths goes to the 
transport of the car itself. Surely four-fifths is a 
very large fraction ? 

The automobile has been given reliability and a 
wonderful flexibility of power that is best called 
roadability. Throughout its development the word 
efficiency has been used loosely with reference to all 
sorts of things, but we have now reached the stage 
where the only real efficiency may be studied. Real 
efficiency in the broadest sense means work done by 
comparison with cost of doing it, and the first step 
along the road of progress is to cut out some of 
that four-fifths of dead metal. It is no impossibility ; 
merely it means the use of more suitable materials 
and a better proportioning of stresses throughout 
the structure as a whole. Let every part help to 
carry itself instead of having some other part to 
bear its weight. 
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Overland Forced to 
Expand 

To Add 23 Acres of Floorspace 
— New Office Building 
— Orders Plentiful 

Toledo, Ohio, Aug. 2 — Additions more 
than equalling the size of the average 
American automobile plant are being 
started at the Overland factory here. 
According to officials of the company, 
the additions to the factory alone will 
be equivalent to almost 23 acres of floor- 
space. In addition to the factory exten- 
sions, there will be a new office building 
63 by 373 ft. 

One of the new factory structures will 
contain 20 acres of floorspace and will be 
nearly three times the size of the orig- 
inal Pope plant, when taken over by 
John N. Willys, president of the Willys- 
Overland company. This building will 
be five stories high, 400 ft. wide and 400 
ft. deep. It will be used for final testing, 
body assembling and finishing and will 
contain 800,000 sq. ft. 

The enameling department will have 
an extension put on it containing 3500 
sq. ft. of floorspace. 

The pattern shop will be enlarged by 
a three story, fireproof addition, 83 ft. 
wide by 100 ft. long. This new building 
will add 25,000 sq. ft. of floorspace to 
the department. The dry kiln building 
will be increased in size by a two story, 
fireproof extension 145 ft. by 107 ft. 
containing 31,000 sq. ft. of floorspace. 

The original Pope buildings facing 
Central Avenue will be rebuilt and en- 
larged by 53,000 sq. ft. of floorspace. 
They will be made fireproof throughout. 

The old wooden buildings will give 
way to a new administration building. 
The plans call for a seven story fire- 
proof structure, made of steel and tile 
throughout and containing 165,000 
sq. ft 

Although the production of the Over- 
land company is larger than ever before 
in its history, and is steadily increasing, 
the factory finds it impossible to gain on 
the orders pouring in from all sections 
of the country. 

McDuffee Overland Sales Mgr. 

Toledo, Ohio, July 31 — Joseph H. 
McDuffee, who was recently put in 
charge of the Willys-Knight division of 
the Willys-Overland Co., has been ap- 
pointed assistant sales manager of the 
entire organization. 

Richman Cole Factory Manager 
Indianapolis, Ind., Aug. 2 — J. F. 
Richman, formerly factory production 
manager of the Cole Motor Car Co., 
has been promoted to factory manager. 



Mr. Richman has been with the Cole 
company for almost three years, coming 
from the Hudson Motor Car Co. after 
being with that concern for four years. 
Previous to that time he was with the 
Oscar Lear Co., Springfield, Ohio, since 
changed to the Kelly-Springfield Motor 
Truck Co. Prior to that time he was 
connected with the Oldsmobile company 
for a number of years. 

S. A. E. Standards Committee Meet- 
ing Scheduled for Oct. 14 

New York City, Aug. 3 — The date for 
the standards committee meeting which, 
as has been announced in The Automo- 
bile, will be held in Chicago, has been 
set for Thursday, Oct. 14. The meeting 
will occupy but one day and will be in 
the nature of a convention, as members of 
the society from all over the country will 
be in attendance. All members of the so- 
ciety are welcome to these meetings and 
this one will be of particular interest to 
those around Chicago as it will probably 
mark the introduction of a Chicago sec- 
tion of the Society which will have its 
own meeting place and officers. 

Paterson Has New Six 

Detroit, Mich., Aug. 4 — Special Tele- 
gram—The W. A. Paterson Co., Flint, 
Mich., is bringing out a new light six at 
$985 for the five-passenger and $1,060 
for the seven-passenger model. 

The motor is a Continental, 3% by 
4)4 in. Wheelbase is 117 in. and tires 
are 32 by 4. The carbureter is a Strom- 
berg. 

The four-cylinder model will be con- 
tinued and is the same, except in minor 
details. The price of this car is reduced 
from $1,095 to $985. 

Grant Brings Out New Six 

Findlay, Ohio, Aug. 2 — The Grant 
Motor Co. has brought out what is 
known as model TT Grant six. It is not 
a 1916 model but rather a summer series 
model. The only difference between the 
TT and the T model is that the former 
has a motor with 3 in. bore while the 
latter has 2% in. bore. In the model T 
a Mayer carbureter was used, but the 
TT has a Rayfield. In other construc- 
tional or equipment features the two 
cars are alike and the price also is the 
same. 

Rumely Co. to Enter Small Tractor 
Field After Reorganization 
South Bend, Ind., July 31 — It has 
been announced by J. W. Toone, treas- 
urer of the M. Rumely Co. of Laporte, 
that after the reorganization of the 
company it will enter the small tractor 
field, and Mr. Toone also took occasion 
to deny the rumor that Henry Ford of 
Detroit was negotiating for the Rumely 
oil pull plant. 



Timken Axle Offi- 
cers Promoted 

H. H. Timken Is Board Chair- 
man — Alden and Lewis 
Vice-Presidents 

Detroit, Mich., Aug. 2 — Promotions 
and changes have taken place at the 
Timken-Detroit Axle Co. recently, among 
the officers. Former Vice-President 
H. H. Timken has been appointed chair- 
man of the board ; W. R. Timken remains 
president of the company; A. R. Demory, 
production manager; H. V. Alden, chief 
engineer and Eugene Lewis, formerly 
secretary-treasurer, are appointed vice- 
presidents, and Mr. Lewis is also made 
general manager. Assistant Treasurer 
C. W. Dickerson is now treasurer; F. C. 
Gilbert, who was assistant secretary 
and sales manager, is promoted to be 
secretary and retains his other title; 
W. H. H. Hutton, Jr., who was purchas- 
ing agent, director of purchasing. 

E. B. Lausier, who represented the 
Timken-Detroit Axle Co. in the East has 
resigned and George L. Bitting, who 
formerly traveled the central States, has 
taken his place. He has his headquar- 
ters in Buffalo and covers the territory 
including Cleveland, New York and 
Eastern Canada. 

P. W. Hood, with headquarters in 
Chicago and Detroit, continues to repre- 
sent the Timken-Detroit Axle Co. and 
the Timken Roller Bearing Co. in the 
West, but in addition he will represent 
the Timken-Detroit Axle Co. in Southern 
Michigan. 

Harry J. Porter, Detroit, formerly rep- 
resenting both Timken companies in 
Southern Michigan now represents the 
Timken Roller Bearing Co. in that ter- 
ritory, Ohio, Indiana and the South. 

C. E. Gordon, Indianapolis, formerly 
representing the two Timken concerns in 
the Central West now represents the 
Timken-Detroit Axle Co. only, with head- 
quarters in Toledo, Ohio. 

Willems Off to Antipodes 

Detroit, Mich., Aug. 2 — E. G. Wil- 
lems, foreign district representative of 
Dodge Bros, will start shortly on his 
second extensive foreign tour which will 
extend over a period of at least six 
months. Sailing from San Francisco Mr. 
Willems will first go to the Hawaiian Is- 
lands, then to Australia, New Zealand 
and other countries in that vicinity. 

Kiser Chalmers General Auditor 
Detroit, Mich., Aug. 2 — William P. 
Kiser, formerly secretary of National 
Cash Register Co., Dayton, Ohio, has 
been appointed general auditor of the 
newly organized general auditing depart- 
ment of the Chalmers Motor Co. 
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Field for 
Parts Makers 

i Israeli Export Represent- 
ee Says Europeans Are 
Taking to Assembly 

B, Mica., Aug. 2 — J. B. Crock- 
; representative for the Max- 
Co. in the Orient, and who 
nts some British motor car 
ers, has returned after hav- 
l some time in Europe trying to 
I manufacturers abroad in Amer- 
i parts, motors, transmissions, 

l-iwrican method of purchasing 
i from parts makers and then 
{ears has never met with much 
ka Europe until the present war. 
{■the exceedingly great need of" 
some of the leading British 
have decided to try the 
l idea and if these manufactur- 
f Mccessfnl in their experience 
in parts, it is thought that 
• field will thus be open for 
parts makers, 
ifresent time there is no credit 
and the purchases made 
iCnekett are paid for in New 
sof the principal things which 
manufacturers must bear 
l order to get the business and 
a, is to make deliveries 
i and also to adapting their 
i far as that is possible to the 
nents. The matter of 
MP with promises of deliveries 
Bt. Manufacturers inter- 
reMnmunicate with The Auto- 



Trade Department 
Mich., July 29 — No special 
made thus far by the Olds 
to get foreign business 
' demand by American deal- 
i always taken practically the 
output. Since the begin- 
European war automobile 
countries have inquired 
a good many have even 
factory to try and secure 
|Aat the Lansing concern has 
part of its production 
' foreign markets. A special 
i department has been es tab- 
purpose. It is in charge 
i ^Smmerman. 

Scarce in Norway 
Norway, July 30 — Rub- 
ao scarce in Norway that 
bhc automobile traffic is 
and a great number 
t to be taken off the roads 
' arrangement can be made for 



obtaining tires from abroad. On several 
routes the tourist service by motor omni- 
bus has been stopped entirely. 

The Royal Automobile Club and the 
Foreign Office are endeavoring to obtain 
permission from England to purchase 
limited quantities of manufactured rub- 
ber in London. 

International Motors Raises Wages 
20 Per Cent. 

Philadelphia, Pa., Aug. 2 — An eight- 
hour day and a 20 per cent, increase in 
wages to the 1200 employees of the Inter- 
national Motor Car Co., has been an- 
nounced at the company's offices at 
Allentown, Pa. This big concession has 
come in the form of a "war bonus" be- 
cause of the large orders, said to aggre- 
gate $5,000,000, the company has for mo- 
tor trucks for use in the war. Approx- 
imately 600 men are employed at the 
Allentown plant, and about the same 
number at the works in Plainfield, N. J. 

Locomobile Will Share Profits 

Bridgeport, Conn., July 31 — Notice 
was given to its workmen by the Lo- 
comobile Co. of America, to-day, that a 
plan has been adopted to share the 
profits of the company with its work- 
men by means of wage increases in pro- 
portion to the increase of product. 

The plan of the Locomobile company 
embraces all the workmen, from the 
sweepers to the departmental foremen 
and is said to be arranged on a bonus 
system of $60 per car. The scale is a 
sliding arrangement which allows each 
of the workmen a pro rata percentage. 
Thus for fifty cars there would be $3,000 
distributed among the men. In case of 
turning out more than sixty cars per 
week the bonus changes. For sixty-one 
cars it would be $61 per car and for 
seventy cars it would be $70 per car and 
so on. 

Ten Per Cent Wage Increase for 500 
Men in Autocar Plant 

Philadelphia, Pa., July 31 — Accord- 
ing to a notice posted about the factory 
buildings of the Autocar Company of 
Ardmore, Pa., to-day, and signed by 
Walter Norton, vice-president and pro- 
duction manager of the company, em- 
ployees of the concern are to receive a 
voluntary increase of average 10 per 
cent in wanes accompanied by a reduc- 
tion in working time of forty-five min- 
utes daily. All overtime work will be 
recompensed on the basis of time and 
half time. About 500 men are affected. 

Monahan Leaves Gibson Co. 

Indianapolis, Ind., Aug. 2 — J. R. 
Monahan who has been closely affiliated 
with the Gibson Co. here, in an official 
capacity has resigned to become a com- 
mission broker. 



Canadian Ford Cars 
$60 Lower 

Runabout $480, Touring $530, 
and Town $780— No Re- 
bate Up to Aug. 1 

Detroit, Mich., Aug. 3 — For 1916 the 
new Canadian Ford prices are reduced 
$60, the prices now being $480, $530 and 
$780, respectively, for the runabout, 
touring car and town car. No speedom- 
eter is included at these prices. During 
the three next months no rebates are 
given but if conditions change and war- 
rant it a rebate may be announced later. 

Because the Ford Motor Co. of 
Canada, Ltd., sold only 18,774 cars dur- 
ing the fiscal year ending Aug. 1, the 
buyers of these cars will not receive a 
rebate which had been made conditional 
upon the sale of 30,000 cars during the 
fiscal year. While the Canadian busi- 
ness was practically uniformly good dur- 
ing the year, the foreign business which 
has always been a very important part 
of the Canadian plant, has dropped con- 
siderably, owing to the European war. 

Knox Resigns from Lyons Atlas 
Indianapolis, Ind., July 31 — H. A. 
Knox has severed his connection as 
general manager of the automobile de- 
partment of the Lyons Atlas Co., and 
temporarily will return to Springfield, 
Mass. 

Wheeler Paige Production Manager 
Detroit, Mich., July 30 — W. A. 
Wheeler has been appointed production 
manager of the Paige-Detroit Motor Car 
Co., succeeding James F. Bourquin, who 
resigned last week, as reported in The 
Automobile for July 29. The Paige 
company has a production schedule of 
20,000 cars for this year. 

Scheu with Star Refining Co. 

New York City, Aug. 3 — E. A. Scheu, 
recently connected with the sales depart- 
ments of Charles F. Kellom, Philadelphia, 
and the Invader Oil Co. of New York, 
has joined the sales department of the 
White Star Refining Co., Detroit. Mr. 
Scheu will make his headquarters at the 
Detroit office. 

Hawkins Goes West for Midgley 
Lancaster, Ohio, July 31 — The 
Midgley Tire & Rubber Co. this city 
has made arrangements with C. A. 
Hawkins of San Francisco to make an 
extensive tour throughout Western 
Coast States in its interests. Mr. Haw- 
kins was for several years western rep- 
resentative of the White Co. 

It is expected that agencies will be 
established in all of the principal cities 
on the Western Coast. 
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A. A. A. Gasoline 
Price Inquiry 

Nation-Wide Investigation 
Planned— Reportin October— 
OpposelntercitySpeedTests 

Erie, Pa., Aug. 2 — At the conference 
of the executive committee of the Ameri- 
can Automobile Association held here a 
nation-wide investigation of the price of 
gasoline was determined upon and Louis 
R. Spear, of Boston, was appointed to 
conduct the inquiry with instructions to 
report in October. 

Gasoline made its first jump in several 
months on the New York market this 
week, going up 1 cent. This rise the 
Standard Oil officials ascribe to in- 
creased summer demand and market 
conditions. 

The committee also recommended that 
the by-laws of the organization be re- 
vised to conform with State regulations 
and declared itself opposed to speed tests 
between cities, principally Philadelphia 
to New York and Boston and from Chi- 
cago to San Francisco. The committee 
also approved reciprocity with Canada on 
the question of allowing American reg- 
istered cars to be operated in Canada 
without taking out a Canadian license. 
Representatives from Massachusetts, 
New York, New Jersey, Pennsylvania, 
Ohio, Indiana and Illinois attended. 

Uniform Gasoline Prices in Oklahoma 
Oklahoma City, Okla., July 30 — 
Gasoline retailers must establish uniform 
prices throughout the state, according 
to an order issued by the corporation com- 
mission in which citizens of Poteau 
charged the Pierce Oil Corp., the Gay 
Oil Co., The Texas Co. and the Mag- 
nolia Petroleum Co. with discriminating 
between cities in the eastern part of the 
state. When gasoline was selling for 16 
cents a gallon in Poteau in May it was 
alleged by the complainants the same 
companies were marketing it at Mc- 
Alester for 12 cents, at Muskogee for 12 
cents, at Hugo for 12% cents, at Bartles- 
ville for 11 cents, and Fort Smith and 
Greenwood, Ark., for 12 and 11 cents re- 
spectively. 

Hartford Electric Brake $90 

Jersey City, N. J., July 29— The Hart- 
ford Suspension Co. has materially re- 
duced the price of its Hartford electric 
brake. The complete apparatus hereto- 
fore was sold for $150, but hereafter the 
price will be $90. 

Hoosier State Association Formed 
Indianapolis, Ind., Prominent citi- 
zens of Indianapolis, most of them mem- 
bers of the Hoosier Motor Club, Friday 



filled papers of incorporation for a new 
organization to be known as the Hoosier 
State Automobile Assn. The new body 
plans to organize the motorists and good 
roads enthusiasts in all of the principal 
cities and towns throughout the State 
into local clubs. It will be affiliated with 
the American Automobile Assn. H. W. 
Patton, recently elected to the position of 
secretary of the Hoosier Motor Club, is 
the prime mover in the new organization. 

Motion Pictures Show Bearing 
Manufacture at SKF Plant 

New York City, July 29— P. G. 
Prytz, a representative of the board of 
directors of the Swedish factory of the 
SKF Ball Bearing Co. has brought over 
to this country a reel of motion pictures 
showing the buildings and work at the 
Aktiebolaget Svenska Kullagerfabriken, 
which is the Swedish name of the fac- 
tory known in this country as the SKF 
Ball Bearing Co. 

The pictures were shown to-day to a 
number of the American officials of the 
company and a group of representatives 
of The Automobile, and are remark- 
able in that they show that rapidity of 
development and system in plant lay- 
out are not peculiar to America. Since 
the route of travel between Sweden and 
this country lies outside the war zone 
none of the difficulties that have beset 
many of the importers of ball bearings 
have troubled the SKF company. Not 
indirectly due to this the plant is at 
present working at its full capacity and 
is constantly adding new buildings. The 
present force of men numbers 3000, and 
the small building which in 1907 repre- 
sented the SKF factory is now almost 
lost to sight among the rows of huge 
buildings which are devoted entirely to 
the manufacture of ball bearings. The 
bearings are made for practically every 
use to which ball bearings can be put. 

Invents Four- Wheel-Drive Truck Using 
Chains 

Gosport, Ind., July 31 — Claude Hoad- 
ley, of this place, has built a four-wheel- 
drive gasoline truck on which he holds 
U. S. Patent No. 1,027,730. The four- 
wheel-drive feature as incorporated in 
this truck employs chain-drive to each of 
the four wheels, all of which are used for 
steering. Each axle and jackshaft group 
is mounted on a fifth wheel device, the 
same as the front axle of a horse-drawn 
vehicle, the conventional motor truck 
steering knuckle not being used. When 
either axle is turned the complete jack- 
shaft and transmission system turns 
with it. The motor is carried in front 
and there is an ingenious system of 
power transmission from it to the front 
and rear jackshafts employing four uni- 
versal joints and bevel and spur gear- 
ing. The steering of the front fifth 
wheel is through a rack and pinion. 



Registrations Re- 
flect Sales Boom 

Ohio Has 161,700 Cars and 
California 144,500— Other 
States Show Gains 

Columbus, Ohio, Aug. 2 — W. H. 
Walker, Ohio registrar of automobiles, 
has made a report covering the present 
year up to July 30, showing a total of 
161,700 motor cars registered since the 
first of the year. The total registration 
for the whole of 1914 was approximately 
122,600 which .shows quite an increase 
for the present year. It is estimated 
that 176,000 cars will be registered in 
the Buckeye State this year. 

Chauffeurs to the number of 13,643 
have been registered by the department. 

144,500 Cars in California 

Los Angeles, Cal., July 27 — Cali- 
fornia's motor car registrations for 1915 
have reached a total of 144,500 accord- 
ing to the latest figures announced by 
the State motor vehicle department. It 
is claimed that this number will be 
greatly increased next month when the 
license fees are reduced 50 per cent. 
W. S. Goble, superintendent of the 
Southern California branch of the State 
motor division with offices in Los 
Angeles, predicts 160,000 registrations 
for the State before fall. 

21,305 Is Washington's Total 

Olympia, Wash., July 30— The 21,305 
licenses thus far issued by I. M. Howell, 
Secretary of State of Washington, are 
classified as follows: 15,842 privately 
owned automobiles; taxicabs, jitneys, 
etc., 1690; privately owned trucks and 
delivery cars, 1071; trucks and delivery 
cars for hire, 153; automobile stages, 
183; dealers' demonstration machines, 
183; exempt cars owned by State or 
cities, 49. 

15,925 Cars in Kentucky 

Frankfort, Ky., July 29 — Since the 
first of the year 15,925 automobile li- 
censes have been issued in Kentucky, 
4168 more than during the entire year 
1914. Applications for licenses continue 
in large numbers. Motorcycle licenses to 
date number 1185. 

208 Postal Automobiles Start 
Washington, D. C, Aug. 2 — Two 
hundred and eight automobile rural 
postal delivery routes distributed among 
eight States will start operation to-day. 
This means that approximately 11,440 
miles of rural roads will be traveled six 
days a week during August by postal au- 
tomobiles. In all orders have been issued 
authorizing 298 motor routes, varying 
from 50 to 64 miles. 
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Plants Rushed— Sales Boom Continues 

Car and Accessory Factories in Detroit Report Orders Pouring In — Retail Sales 
Gain in Nearly All Quarters in Spite of Rainy Weather Though 
Chicago and Kansas City Markets Are Slowed Up 



Detroit, Mich., Aug. 2 — Last week, 
not only was there no falling off in the 
demand for automobiles and parts in the 
Detroit district, but the pressure seems 
actually to be increasing. Many of the 
parts plants are running almost con- 
tinuously, as instance the Detroit Steel 
Products Co., which is working three 
shifts with a total loss of time of only 
33 min. in twice around the clock. 

Automobile makers continue to be far 
behind on shipments and orders are still 
pouring in by every mail. The conditions 
in New England seem to be restored to 
normal, by proportion with the rest of 
the country, and it is to be noted that the 
South is noticeably waking up and de- 
mands are coming in from the cotton 
districts in a most encouraging way. 

Continental Motor is commencing to 
occupy the new building at Muskegon, 
but despite this, and the second building 
to be ready next month, the company has 
orders on hand to keep the plants at full 
capacity till well into the winter. Bower 
roller bearings are being called for at 
double the rate for the corresponding 
period last year and the Gemmer Mfg. 
Co. considers trade to be 80 per cent bet- 
ter, the factory running night and day to 
meet the demand. 

The King Motor Car Co. reports a par- 
ticularly strong demand for eights from 
England and is shipping cars abroad 
every day. This experience tallies with 
that of the Cadillac company which has 
found the eight much appreciated in 
England and is doing an extremely sat- 
isfactory business through its London 
representative. 

Metropolitan Territory 
Wants More Cars 

New York City, Aug. 3— If it were 
possible to get all the cars that could 
have been sold in the metropolitan dis- 
trict during the month of July, that 
month would have broken all previous 
records for motor car sales, according to 
the sales managers of the representative 
local branches and agencies. All the 
well-known concerns in all price classes 
are selling all the cars they can ship and 
while deliveries are not in such bad con- 
dition that the purchaser has to wait 
more than three or four weeks, still the 
lack of facilities for deliveries on the 



spot has prevented a number of sales 
that could have been made. 

Sales Ahead of 1914 

With this condition of a steady rush to 
fill the incoming orders, it is small won- 
der that sales are ahead on all sides as 
compared to what they were a year ago. 
Furthermore, July, instead of being far 
below June as a selling month, as has 
been the case in previous years, is prac- 
tically on a par with it. 

Speaking of Overland sales, for in- 
stance, officials of the C. T. Silver com- 
pany state that they can sell all the cars 
that can be shipped by the hard-pressed 
factory. July, they state, is somewhat 
below June in the total volume of sales, 
as would be expected, but the percentage 
of business as compared to a year ago 
shows a strong advance. Ford is 135 
per cent ahead of a year ago in volume 
of sales, Buick is 300 per cent of a year 
ago, according to sales manager Newton, 
and the cars coming through this month 
will probably number 400. The largest 
demand is of course for the smaller of 
the two sixes, the proportion of sales 
being about the same as the factory 
manufacturing schedule, i.e., five small 
to one large car. Hupmobile estimates 
that the metropolitan sales are just 
double what they were a year ago, with 
July as the best month ever had by the 
local distributer, Chas. E. Riess. At the 
present schedule of orders 100 cars a 
month are being shipped. Chalmers is 
doing at least one-fourth more business 
now than a year ago. 

Delivery the Big Problem 

It is not only in the lower and medium- 
priced cars that the sales are boom- 
ing. The Pierce-Arrow states that the 
business of July compares favorably with 
that done a year ago, the question of de- 
livery being the only one which concerns 
the company at the present time. The 
sars ordered now are delivered in Sep- 
tember and if they could be delivered 
more quickly sales would be correspond- 
ingly higher. The same story is told by 
the dealers in higher-priced cars as in 
the lower: The buyer of to-day is de- 
manding quicker delivery and the reason 
for this is given by many as directly 
traceable to the time of the 1916 an- 
nouncements. However that may be, the 
fact remains that everyone in the metro- 
politan district who has cars to sell and 



can deliver the goods is getting the busi- 
ness and getting all that he can handle. 
No one is complaining of having been 
assigned too heavy selling schedule by 
the home plant. 

Rains Slow Up Chicago — 
Damage Crops 

Chicago, III., Aug. 3 — Special Tele- 
gram — Automobile trade conditions in 
Chicago territory have slowed up per- 
ceptibly during the past week due to 
heavy rains throughout the territory. 
For three months unusual rain,s have 
fallen, but it is becoming quite serious, 
as should these continue much longer, 
the corn crop will be injured. Hot dry 
weather is needed. Numerous sales in 
the territory are being held up and sev- 
eral of the Chicago distributors are get- 
ting more stocked up with cars than they 
have been for many months. July was a 
remarkable month for business with 
many distributors. Tire business is 
slower, as touring has been very much 
slowed up by rain, and the general ac- 
cessory trade is also beginning to feel 
the effects of the continual rains. A still 
more serious aspect of the rains is that in 
some sections of Illinois the oat crop is 
being injured, much farm land being un- 
der water. In some sections where the 
crops are harvested, but are still in the 
field, it is impossible to thresh the grain. 
Many local dealers with 1916 lines are 
losing sales every day by not being able 
to make local deliveries, and this is giv- 
ing weaker lines a favorable selling 
season. 

Kansas and Missouri Buy 
Cars in Rain 

Kansas City, Mo., July 31 — What the 
automobile trade would have been 
this summer had the weather been 
normal, is beyond imagination. With 
rain practically every day, a large por- 
tion of the territory overflown by rivers, 
thousands of acres of crops ruined by 
floods or rains, roads impassable, and 
conditions such that cars could not be 
demonstrated — nearly every line of auto- 
mobiles reports gains over last year. 

Where the cars went to, how they did 
it, the agents and dealers are unable to 
say. But the records show for them- 
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selves — the cars are sold; and the fac- 
tories know of the insistent demands that 
could not be met for automobiles, for 
Kansas and Missouri farmers evidently 
bought automobiles in the rain, to be 
prepared to use them when the skies 
cleared. City people bought machines in 
the rain and used them on the boule- 
vards. 

Largest Sales to Country 

Many other lines of business send 
gloomy reports from the small towns and 
agricultural districts because of the 
water damage and consequent general 
depression. Yet, strangely enough, the 
largest gains in automobile sales seem 
to have been in sales to the country. It 
probably would be a fair statement, 
based on many inquiries, that the lighter 
and less expensive cars have been the 
more popular for the farmers. The 
Maxwell agency at Kansas City, for in- 
stance, seems to have fairly definite data 
that those light and inexpensive cars 
have gone with a rush into the country, 
for the gain in sales is over the whole 
southwest territory, being a gain of at 
least 50 per cent over the last two weeks 
of July in 1914. The Ford gain, too, has 
been very general over the territory. The 
Bond Motor Company had a hard record 
to beat in its tremendous sales of July, 
1914 — but it has exceeded them. It 
rather seems that the largest advances 
over 1914 have been made in the medium- 
priced cars, however; and this extends 
to both country and city. The Overland 
has been selling double the number of 
cars sent out last year, with a slight 
advantage for the rural trade. The re- 
duction of price is considered one factor. 
The Studebaker agency was in its usual 
fix — sold far ahead, and held back for 
delivery. The Studebaker office has a 
close line on territory conditions; one 
phase of the report is enlightening — that 
in the spots actually flooded there has 
been a decrease in sales, but those spots 
constitute a small section of the terri- 
tory. One might judge by newspaper 
reports that both the States were entirely 
overflowed; but there were many dis- 
tricts practically unaffected by floods. 
The continued rainfall damaged crops 
and set back business, but did not cause 
serious discouragement. The increases 
were less pronounced in the higher priced 
cars ; but the Oldsmobile showed a steady 
advance; the Hudson agency is now en- 
larging its accommodations because of 
growing business. 

Many Substantial Gains 

As the prices rise the percentage of 
increase decreases. Most of the agencies 
of more expensive cars have held their 
own, many showing substantial gains. 
The Buick agency had a 50 per cent in- 
crease over last year's business and re- 
ports that it might have been 100 per 
cent had the cars been available. The 



Chalmers people also report a 60 per 
cent increase. The Cadillac sold in ex- 
cess of 25 per cent over last year's de- 
liveries. The Hupmobile agency does 
not give out definite information, but de- 
clares that the sales increase is equal to 
if not above that of any previous year 
for five years past. 

Of the more expensive cars the Pack- 
ard people report a 25 per cent increase 
of sales over the 1914 season, with a 
tendency to greater demand at this time, 
during the last days of July, than has 
been realized earlier in the present 
season. The Locomobile reports a 35 per 
cent increase and the Marmon about the 
same. The Pierce-Arrow has a little 
better than held its own with last year's 
record, which those concerned seem to 
think was very satisfactory considering 
the financial situation. 

The feeling all around is that the past 
thirty days have shown a marked im- 
provement over sales earlier in the 
present year. 

$600,000,000 Crops in the 
Minnesota Section 

Minneapolis, Minn., July 31 — Fig- 
ures almost unbelievable in the crop es- 
timates for Minnesota, for the four 
Northwestern States, and for the ninth 
federal bank district, will sound as sweet 
music in the ears of the automobile man- 
ufacturer and distributor and the acces- 
sory dealers. They give chance for an es- 
timate of what the automobile trade for 
1916 will be, considering that the North- 
western farmer is the heavy purchaser 
of motor cars in this trade section. 

Listen to this: The government esti- 
mate July 1 of the total of all crops in 
the ninth district is $600,000,000, or 
800,000,000 bushels. This district centers 
at Minneapolis, where the bank is situ- 
ated, and extends from the middle line 
of Wisconsin and Upper Michigan west 
to Washington State. 

$300,000,000 for Wheat 

Fully $300,000,000 will be paid to the 
farmers of Minnesota, the Dakotas and 
Montana this year for wheat alone. It 
is expected to be the greatest small grain 
crop in the district's history, passing 
even the bumper yield of 1912. With 
better weather later in the season it is 
a question whether the corn crop will 
not be enormous. Rains in even the 
near-arid districts of the States men- 
tioned have rushed the wheat crop along 
fast, have prevented rust, and in every 
way lent aid toward an enormous yield 
of grains. 

The government crop statement for 
1912 placed the four-State wheat yield at 
282,389,000 bushels and the estimate for 
July 1, 1915, was 257,402,000 bushels, 
but experts find there has been a great 
improvement since the first day of the 



new fiscal year. The wheat acreage 
sowed in the four States is 17,330,000 
bushels, and would require only a small 
improvement per acre to make an enor- 
mous gain over the federal estimate. 

The oats estimate is 266,747,000 bush- 
els, under the 1912 figures, but an im- 
provement has been marked in this 
grain also since July 1, 1915. The total 
barley yield is estimated at 87,668,000 
bushels, and the flaxseed yield at 15,799,- 
000. 

$410,624,000 from Farming 

In this connection it must be remem- 
bered that the prices for grains are 
higher than last year, so that the farmer 
is to receive a sum total in cash greater 
than last year, both because the prices 
and the crop are much greater. Wheat, 
instead of being 70 to 75 cents per 
bushel, as last year, ranges just now 
well above the $1 mark. Bumper crops 
and war time prices furnish the glow- 
ing outlook in which the automobile 
dealer is to participate. 

As for Minnesota, farm experts figure 
that the agricultural returns in new 
wealth this year will be $410,624,000. 
This should mean financial and indus- 
trial peace and purchasing power. 
Farming is well diversified in this North 
Star State. William Magivny, presi- 
dent of the Union Stockyards, South St. 
Paul, puts an estimated value on hogs 
to come in in 1915 at $33,000,000. Most 
of them will come from Minnesota. The 
estimate is 2,250,000 hogs. Last year 
the record was only 1,500,000. The cash 
estimate last year was $19,000,000 at 
this time, so the present ontlook is for 
nearly double the valuation of a year 
ago in live pork. In cattle and calves 
the expected gain is $11,000,000 for 1915. 

In the State the corn valuation loss 
will be $5,000,000, or 15 per cent, as 
compared with last year. Increased 
acreage of wheat reduces barley, rye and 
hay, and leaves oats at the same as last 
year. The wheat crop will be $63,000,- 
000. In Minnesota there are 1,186,000 
milch cows. It is the bread and butter 
state of the Union, and to an even 
greater extent in 1915, because there are 
26,000 more milch cows than last year. 
Low prices will permit an advance of 
only $1,000,000 in dairy products for 
this year for the State, but the produc- 
tion is to be $70,000,000. 

In potatoes alone the yield is expected 
to be $10,000,000. The crop has just 
begun to move. The crop is being 
financed just now on the basis of 35 
cents per bushel to the farmer. Quality 
and quantity are good. The government 
estimate July 1 was 275,000 acres 
planted, which gives a total of 28,303,- 
000 bushels. 
Bank Deposits Increase 

On top of this the net increase in de- 
posits in State banks for the year end- 
ing July 1, 1915, was $10,291,510, to a 
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teal of $49,822,205, to which may be 
ukkd $12315,376 savings deposits, 
C0U95.45O time certificates and $468,- 
S9 in demand certificates. 
P^tktnn Gains 
The directory estimates of the popu- 
late of Minneapolis and St. Paul show 
uEcrease in one year of 15,319, mak- 
at Hinueapolis a city of 360,357 and 
91 hul 276,140. The government cen- 
ts a 1910 placed the population of 
Mbeapolis at 301,408 and St. Paul at 
at'it To give another angle, the 
persaent estimate of population for 
Ml 1 1915, is as follows : Minneapolis, 
&tft; St Paul, 241,999; Duluth, 91,- 
n These are gains respectively of 17.2 
pmt, 12.8 per cent and 17.04 per 
■t These are the largest of the cities 
a* tie State and reflect the gain average 
jrnifing throughout the Northwest. 
Mate's gain in five years is 171,053, 
Cl total of 2,246,761. 

iasther form of prosperity is to be 
i* is the State when the Minnesota 
fcj C*. opens its new plant near Du- 
lA, Nov. 1. It is an enormous 
which is to manufacture 
's ore into pig and other prod- 
right on the ground. The coke 
will be in operation Sept. 1. 
Cars in Minnesota 
fccesota, by July 31, a total of 82,- 
ears were registered with the 
of State at St. Paul, and many 
ire is sight as the 1916 models are 
to owners. South Dakota 
foaK between 20,000 and 30,000 
and other Northwestern States 
In Minnesota this year the 
estimates 100,000 cars will be 
The licenses are for three 

figures of new wealth coming 
piapressive, because the Northwest- 
• finances his own crops now, 
and having about paid up his 
for land and machinery 
jlattk, will be ready to buy auto- 
again in September, after a 
July and August while he 
> his crops. 
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Track Business Grows 
Mich., Jnly 30 — General Man- 
F. W. Kuggles of the Republic 
Track Co. of this city reports that 
the fiscal year the company's 
increased over 800 per cent, 
cent of the total output of the 
being consumed in the United 



7 Ford Day in Venice 
_ Cal., July 21— The 72 Ford 
— of southern California are to join 
*e city officials of Venice in making 
V* annual Ford Day at Venice, 
X the greatest automobile celebra- 
held in this end of the State. 



Washington and Oregon 
Market Good 

Tacoma, Wash., July 30— Automobile 
business throughout the Pacific North- 
west, which includes the large centers 
Seattle, Portland, Spokane and Tacoma, 
for the week ending July 31, showed a 
substantial gain over the same period 
during 1914. The dealers in these cen- 
ters have looked to the surrounding 
country for the bulk of their business 
and have not been disappointed. 

In the low-priced field dealers report 
an increase of 50 per cent over the pre- 
vious year's business with the Ford car 
leading, the increase being between 75 
and 100 per cent These dealers are most 
optimistic, and being able to make prompt 
delivery, many actual sales result. 

Medium-priced cars are finding a 
ready market, the increase being in ex- 
cess of 50 per cent over last year's busi- 
ness. The Overland and Dodge are tied 
for first place in the amount of sales. Al- 
though a number of dealers in this class 
have been forced out on account of con- 
ditions, those remaining are staple and 
their only handicap is slow deliveries. 
In many cases deposits have been made 
on Dodge cars ninety days in advance of 
deliveries. 

In the higher-priced field the demand 
has been limited. The increase, if any, 
is small. However, buyers with means 
are investing in cars instead of loaning 
their surplus money as heretofore. The 
Cadillac eight has proved most popular 
in this section. 

Improved road conditions in both 
Washington and Oregon, good prices ob- 
tained for berries and wheat, and a 
slightly better lumber market, have been 
the chief causes for increased automobile 
sales in this section. The optimistic re- 
ports of dealers have been checked by 
the increased number of licenses issued 
to date. Used car dealers report that 
the demand exceeds the supply. Banks 
in all large centers have placed their 
indorsement on automobile paper. 

Rocky Mountain Dealers 
Want Cars 

Denver, Col., July 31 — Sales increases 
ranging from 40 to 300 per cent over the 
second half of July, 1914, and a common 
cry on part of dealers that they can't 
get enough cars to fill their orders, are 
the leading features of the automobile 
trade situation in Colorado and adjacent 
territory in the Rocky Mountain region. 
And prospects are considered as being 
highly encouraging for the 1916 season, 
with a favorable crop outlook in general 
and a gradual revival of the mining in- 
dustry in progress. The 1915 season in 
general shows a business running as 
high as four times that of the 1914 sea- 



son for some makes, and several dealers 
predict another doubling of their sales 
during the 1916 season. This condition 
holds true throughout the Rocky Moun- 
tain territory covered by Denver distrib- 
utors generally, which includes Colorado, 
Wyoming, New Mexico and parts of 
Utah, Arizona, Kansas and Nebraska. 

Gains 25 to 300 Per Cent 

In the low-priced field, the last half of 
July this year shows a sales increase of 
25 per cent for the Studebaker and Reo, 
50 per cent for Overland, 60 per cent for 
Ford, 100 per cent for Maxwell, 150 per 
cent for Metz, 200 per cent for Buick 
and 300 per cent for Chevrolet. All 
these lines also show a substantial in- 
crease in the total 1915 business over 
1914, ranging from 50 per cent for the 
Studebaker up to 300 per cent for the 
Metz. 

In the medium field, the July com- 
parison shows a gain of 25 per cent for 
the Franklin, 40 per cent for the Hudson 
and 80 per cent for the Cadillac. Oh the 
entire season basis, the gain has been 
about 40 per cent for the Hudson, 43 
per cent for the Cadillac and 50 per cent 
for the Franklin. 

In the high-priced field, the Pierce 
business is practically the same as last 
year and the Packard sales have doubled 
during the last half of July. Sales in 
both these lines have been held down 
seriously by a shortage of cars, the 
Pierce people getting this week the first 
car they had been able to place on their 
floor since April. On the yearly basis, 
the Pierce has made a gain of 40 per cent 
and the Packard business has doubled. 

Cars Scarce — Orders Many 

The Ford assembling plant in Denver 
has been unable to get enough parts to 
keep running, and the reduced price an- 
nouncement is counted upon to give 
August a heavy gain over the July or- 
ders. Prospective buyers have been 
holding off for this new price. The 
Buick, Maxwell, Chevrolet, Overland, 
Studebaker, Reo, Franklin and Hudson 
are also handicapped by inability to get 
cars fast enough, and all figure on a 
heavy business on the 1916 models. 
There were 662 Buicks sold in Colorado 
for 1915, as against 370 for 1914, and 
the 1916 forecast sets the mark at 1000* 
Similar illustrations of gains and pros- 
pective gains could be furnished by sev- 
eral other makes. 

Disco to Increase Output 

Detroit, Mich., Aug. 2 — The Disco 
Electric Starter Co. has taken necessary 
steps for increasing its output. Addi- 
tional machinery is to be installed and 
the working force increased. Recently 
the company received a contract for its 
starters from the Lycoming Foundry & 
Machine Co., Williamsport, Pa., which 
makes automobile motors. 
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Denby Buys Briggs 
Factory 

Truck Maker Secures Build- 
ings and 6 Acres for $63,- 
500— To Move in Soon 

Detroit, Mich., Aug. 2 — The Denby 
Motor Truck Co. has purchased from the 
Detroit Trust Co., trustee, the property 
of the bankrupt Briggs-Detroiter Co. for 
$63,500. This property consists of the 
factory buildings and about 6 acres of 
land. The Denby company will move 
into this plant within the next few 
weeks. 

Detroit Co. Personnel Complete 

Detroit, Mich., Aug. 2 — The per- 
sonnel of the newly organized Detroit 
Motor Car Co. is now completed, and 
consists of Alfred 0. Dunk, president 
and general manager; Wallace C. Hood, 
general sales manager; H. B. Merrill, 
assistant general manager and factory 
superintendent; Robert T. Yeats, direc- 
tor of exports; Frank M. Eldredge, ad- 
vertising manager; T. J. Holihan and 
W. S. Yale, purchasing agents. 

Can't Use Akron Tire Co. Name in 
Pennsylvania 

Philadelphia, Pa., Aug. 2 — Judge 
Sulzberger in Common Pleas Court No. 1 
issued a preliminary injunction restrain- 
ing the Akron Tire Co., of New York, 
from using that name within the State 
of Pennsylvania. The suit was brought 
by the Akron Tire Co., Philadelphia, 
dealer in tires made at the factory at 
Akron, Ohio. 

Pennsylvania Wins Vacuum Tread Suit 

Wilmington, Del., July 31 — The 
Pennsylvania Rubber Co., Jeannette, 
Pa., won its suit here this week in regard 
to the sale of Dreadnaught Vacuum 
Tread seconds. Judge Bradford held 
that the Pennsylvania concern was en- 
titled to an injunction prohibiting the 
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sale of Dreadnaught Vacuum Tread sec- 
onds without the words "Made by the 
Dreadnaught Tire & Rubber Co." in 
raised letters on the side of each tire un- 
less the words "Vacuum Tread" be 
obliterated. The Dreadnaught interests 
are also enjoined from directly or indi- 
rectly stating that their seconds are 
those of the Pennsylvania company. 

The vacuum tread of the Dreadnaught 
tires differs from that of the Pennsyl- 
vania in the design of the cup, the latter 
being shallower than the Pennsylvania 
cup and having a bar across the depres- 
sion. The suit was in the U. S. district 
court for the district of Delaware. 

Steel Market Strong 

New York City, Aug. 3 — The steel 
market for last week continued strong, 
with a large demand for high-grade steel 
for war munitions more pronounced. 
There was heavy trading and on Thurs- 
day the prices on steel made an upward 
trend. Bessemer steel made a small gain 
of 50 cents while that of open-hearth 
steel rose from $22.50 to $25, a total rise 
of $2.50. The operations of the steel 
mills are above 90 per cent capacity. The 
copper markets still remain dormant with 
very little trading going on. There are 
no inquiries from either domestic or for- 
eign sources. The production is ex- 
pected to be maintained over the month 
of August. In some quarters it is ex- 
pected that the record-breaking figures 
of July will be excelled by the August 
output. Gasoline market prices took a 
jump of 1 cent a gallon, making local 
deliveries 13 cents. This is the first 
jump gasoline has taken in several 
months. The tin market advanced a 
quarter of a cent yesterday on heavier 
deliveries on consumption. The upward 
tendency noted yesterday caused some 
consumers to cover, but buying did not 
reach large proportions, most of the con- 
sumers being fairly well supplied. The 
rest of the metal markets remained dull 
with very little trading. The market for 
crude rubber lacked new features yester- 
day. Trading continued quiet. 
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$4,467,453 for Paris 
Bus Co. 

French War Dept Compensates 
for Vehicles Requisitioned — 
No Buses in Paris 

Paris, July 18— The sum of $4,467,453 
is the global indemnity paid by the 
French War Department to the Paris 
General Omnibus Co. for vehicles requisi- 
tioned since the outbreak of war. As the 
omnibus company had 1120 motor omni- 
buses in its eleven garages at the out- 
break of war, and as all of these were 
seized immediately, the average price per 
motorbus works out at $3,988.80. In 
reality, however, the price per bus is 
lower than this, for the army seized the 
bus company's big stock of benzol, spare 
parts and spare tires. 

The arrangement between the French 
government and the Paris General Omni- 
bus Co. was that as soon as mobilization 
was declared the entire fleet should pass 
into the hands of the military authori- 
ties. Thus, when the army order was 
posted on the afternoon of Aug. 1, 1914, 
the whole of the buses on the streets re- 
turned to their depots and were con- 
verted into meat wagons. This work 
was done in the omnibus company's own 
body shops and was carried out with 
such rapidity that within 48 hr. not 
a motor bus remained in the city of 
Paris. After a year's active service the 
army authorities declare themselves 
thoroughly satisfied with the results ob- 
tained from the Paris bus. 

Holds Exclusive License 

As the Paris General Omnibus Co. 
holds an exclusive concession for motor 
bus and trolley car service in Paris, it 
has been impossible to run any motor bus 
service within the city since the outbreak 
of war. A new type of bus has been 
designed and 100 have been built, but 
they were immediately requisitioned by 
the army authorities. There is no hope 
of the bus service being re-established 
before the beginning of next year. 

Up to the year ending Aug. 1, 1914, 
the Paris motor buses carried 151,919,- 
920 passengers, being an increase of 
more than 5,250,000 over the previous 
year. The bus mileage was 14,513,029, 
an increase of 382,372 miles, and receipts 
were $4,268,912, the receipts per mile 
being 29.414 cents. 

Kalb a Kelly-Springfield Engineer — 
Guilder Factory Manager 
Springfield, Ohio, July 31 — Louis P. 
Kalb has joined the engineering depart- 
ment of the Kelly-Springfield Motor 
Truck Co., this city and Walter C. 
Guilder has been appointed factory 
manager. 



Daily Market Reports for the Past Week 



Material. Tuea. 

Aluminum 31 

Antimony 3S>/i 

Beams & Channels, 100 lb 1.36 

Bessemer Steel, ton 21.50 

Copper, Elec, lb 18J4 

Copper, Lake, lb 19J4 

Cottonseed Oil, bbl 6.00 

Cyanide Potash, lb 23 

Fish Oil, Menhaden, Brown 40 

Gasoline, Auto, bbl 12 

Lard Oil, prime 87 

Lead, 100 lb 5.50 

Linseed Oil 54 

Open-Hearth Steel, ton 22.50 

Petroleum, bbl., Kan., crude 40 

Petroleum, bbl.. Pa., crude 1.35 

Rapeseed Oil, refined 77 

Rubber, Fine Up-River, Para 60 

Silk, raw, Ital 

Silk, raw, Japan 

Sulphuric Acid, 60 Baume 90 

Tin, 100 lb 36.00 

Tire Scrap 04J4 



Wed. 

.31 
.3554 
1.36 
21.50 
.1854 
.19 
5.96 
.23 
.40 
.12 
.87 
5.47 54 
.54 
22.50 
.40 
1.35 
.77 
.59 



.90 
35.75 
.04*4 



Thure, 

.31 

.3554 
1.25 
21.50 

M'A 

.19 
5.96 

.23 

.40 

.12 

.87 
5.45 

.54 
22.50 
.40 
1.35 

.77 

.59 
3.75 
3.40 

.90 
35.75 

.04 y t 



. Frl. 


Sat. 


.31 


.31 


.35tf 


.35^ 


1.25 


1.25 


22.00 


22.00 


.1854 


.1854 


1954 


.19 


5.92 


5.85 


.23 


.23 


.40 


.40 


.13 


.13 


.87 


.87 


5.3754 


5.37'/; 


.54 


.54 


25.00 


25.00 


.40 


.40 


1.35 


1.35 


.77 


.77 


.58 


.58 


.90 


.90 



35.00 
.04)4 



35.00 
.04 M 



Week'a 
Mon. Changes 

.31 

.35 —.00^ 

1.25 ' —.11 

22.00 +.50 

.1854 — .00J4 

.19 —.0054 

5.94 —.06 

.23 

.40 

.13 +.01 

.87 

S.25 —.25 

.54 

25.00 +2.50 

.50 +.10 

1.35 

.77 

.58 —.02 

3.80 +.05 

3.40 

.90 

35.25 —.75 

.04 
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Mr. Kalb was in the designing and ex- 
paioeital department of the Pierce- 
Arrw Motor Car Co. for the past three 
id * half years and before that with 
tfet Gilford Co. 

Mr. Guilder was with the Mack Motor 
Cu (a, now the International Motor 

Cs, !sr several years and more recently 

liA fte production department of the 

Taia-Detroit Axle Co. 



Pwt 5 per Cent Dividend — Capital 
Increased to $1,000,000 

tarsT, Mich., Aug. 3 — The Paige- 
Doit Motor Car Co. has declared a 
aAbmiend of 5 per cent for August, 
Ok pud on the total new capital of 
Ik wera, that is $1,000,000. This 
MU Tin be paid Sept 10 to stock- 
i of record Aug. 31. Officials of 
' hope that the company will 
he* to pay a similar monthly divi- 
tti, «r higher, hereafter. Thus far 
4fc jsr the Paige company has paid 
ttjs rat on its original capital stock 

€mm. 



Dividends Declared 

Ohio, July 31 — The B. F. 
fateh Co., has declared the regular 
dividend on the preferred stock 
*k«»sarits to 1% per cent, payable 
•tlta stockholders of record Sept. 20. 

VMM Business Gains 55 per Cent 
1* Tom City, July 30— The Emil 
, Mfg. Co.'s business this year 

fenaiBf ahead 55 per cent more than 
' -**T?revioos year. Plans are being 
i ^8fe tereasing its output. 



Securities Markets 
Are Dull 

Tire Issues Are Lower— Changes 
Range from Quarter to 
Eleven Points 

New York City, Aug. 3 — The securi- 
ties markets were in a sensitive condi- 
tion throughout last week as a result of 
the passing of the U. S. Rubber dividend 
on Friday. The markets were in a very 
weak and dull condition all of last week. 
The gains were few and small, ranging 
up to 11 points, this being Swinhart's 
figure. Losses were also small, ranging 
to 2% points. Tire issues last week were 
somewhat lower, Goodrich, Miller and 
Swinehart being the only ones to show 
increases. Miller Rubber preferred rose 
8 points, with no change in common. 
Swinehart showed the largest gain when 
it took a rise of 11 points above that of 
last week. U. S. preferred shows a gain 
of a quarter of a point, while Fire- 
stone common and preferred and Good- 
year preferred remained the same with 
no change. 

Of the car stocks General Motors com- 
mon is %Vi points lower and the pre- 
ferred also 2 points lower than last week. 
Reo Motor Truck stock rose 1V4 points, 
while that of the Reo car company rose 
3%. Studebaker and White made a rise 
of 2 points. The rest of the securities 
made no, or very little, change. 

The Detroit issues were steady with a 
few gains. Continental Motors common 
showed a gain of 20 points in sympathy 
with the Wall Street prices. Its pre- 



ferred remained the same as last week. 
The rest of the changes ranged in gains 
from % to 2% points. In the inactive 
stocks the only change that occurred was 
that of W. K. Pruden company with a 
gain of 75 points. The rest of the stocks 
remained dull with very little bidding 
going on. 

McKee with Pathfinder 
Indjanapolis, Ind., Aug. 2 — The 
Pathfinder Co. has retained Homer 
McKee as advertising counsel, the new 
arrangement to take effect at once. 
W. C. Teasdale retains the presidency of 
the Pathfinder Co., with W. K. Bromley 
as secretary and treasurer. 

Dalrymple with Standard Truck 
Detroit, Mich., July 30— G. H. Dal- 
rymple, who has been connected with 
the automobile industry for the past 
nine years, and who was formerly with 
the Speedwell Co. of Dayton, Ohio, has 
joined the sales staff of the Standard 
Motor Truck Co. of Detroit, Mich., and 
will travel in Indiana and Ohio. 

Turner Leaves Lovell-McConnell 
Newark, N. J., July 30— W. O. Tur- 
ner has resigned as secretary and di- 
rector of the Lovell-McConnell Mfg. Co. 
Mr. Turner has been in poor health for 
over a year and will take a rest of one 
or two months. 

Burpee Splitdorf Branch Assistant 
Philadelphia, Pa., Aug. 2— Thomas 
F. Burpee has been made assistant 
manager at the Philadelphia branch of 
the Splitdorf Electrical Co. 
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the New York and Detroit Exchanges 

. 1«14 , , 1915 , Wk'l 

c ■ . o „ .... r. Bld Aiked Bid Aeked Ch'ae 

Swinehart Tire & Rubber Co .84 86 88 92 +11 

7,' x i? Sri 130 i3i}4 133 +m 

u. S. Rubber Co. com 44 46 45 46 + 1)4 

U. S. Rubber Co. pfd 96 98 10144 103 — 2 

Vacuum Oil Co 208 212 204 210 +5 

White Co. pfd... 107 110 103 108 4-1 

Wi ys-OverUnd Co. corn 80 . 85 134 135)4 +2 

Willys-Overland Co. pfd 93 103 105 +1 

OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 

Chalmers Motor Co. com 101 .. 90 1 

Chalmers Motor Co. pfd 94 96 95)4 97)4 4- 

Continental Motor Co. com 155 180 225 +20 

Continental Motor Co. pfd 75 82 86 

General Motors Co. com 74 77 17(5 181 —2 

General Motors Co. pfd 86 88 104 106 —154 

Maxwell Motor Co. com.. 12 32 35 3 

Maxwell Motor Co. 1st pfd 41 81)4 84 14 

Maxwell Motor Co. 2d pfd 16)4 29 31 2*4 

Packard Motor Car Co. com 112 110 11554 4- U 

Packard Motor Car Co. pfd 97 10054 

•Reo Motor Car Co. 20M 21)4 3254 3354 +254 

•Reo Motor Truck Co 12)4 12H 18 —1 

Studebaker Corp. com S3</, 86 +254 

Studebaker Corp, pfd 100 103 +1)4 

INACTIVE STOCKS 

•Atlas Drop Forge Co 19 .. 25)4 <A 

Ford Motor Co. of Canada 1475 

Kelsey Wheel Co 185 .. 205 

*W. K. Pruden Co 2054 2054 .. +14 

Regal Motor Car Co. pfd 23 .. .. 21 —4 

BONDS 

General Motors, notes, 6s, 1915 100 10H4 

Packard Motor Co., 5s, 1916 95 98)4 98^4 .. .. 

"Pat value, $10; all others, $100 par value. 
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France Orders Ma- 
chinery Declared 

Lathes, Presses, Hammers, 
Etc., Must Be Brought to 
Authorities' Attention 

Paris, July 24 — A law just passed by 
the Chamber of Deputies declares that 
all metal-working lathes, hydraulic and 
other types of presses, and steam ham- 
mers must be declared to the military au- 
thorities. A period of ten days is al- 
lowed for making the declaration, which 
is binding on all owners, hirers, or in 
cases where the owner is absent on care- 
takers and landlords. The penalty for 
failing to declare is a fine of $10 to $200, 
and $10 to $400 for a false declaration. 

Affects Automobile Industry 

This new law particularly affects the 
automobile industry of Paris and sur- 
rounding district. There are around 
Paris hundreds of small shops doing 
work for the big automobile factories or 
building a small number of automobiles. 
Many of these shops are well equipped 
and undertake really high class work. 
As an instance, practically the whole of 
the machining of the parts for the Peu- 
geot racing cars is done in the small out- 
side shops and only assembled in the 
Peugeot racing department. The parts 
for Panhard motors for racing motor- 
boats are machined outside; much of the 
special and experimental work for De- 
launay-Belleville and Hispano-Suiza, to 
mention only two high-class firms, is 
undertaken by the small machine shops. 
With the large amount of experimental 
work always in progress in the French 
automobile industry, this system has be- 
come very extensive and has been found 
to give good results, for it does not dis- 
turb the normal output of the factory. 

As the tendency of the war department 
is to attach themselves to the big firms, 
it is felt that sufficient use is not being 
made of the small shops. There are also 
cases where owners of machine shops 
have been called up for military service, 
causing their establishments to be closed 
and the machines to stand idle. The ob- 
ject of the law is to discover exactly what 
number of lathes, presses and steam 
hammers is standing idle and to put this 
machinery into use as early as possible. 
As it is difficult for a big corporation 
like the war department to deal with a 
multitude of small shops possessing two 
or three lathes each, there will be formed 
a series of co-operative societies, each 
under the control of an experienced man- 
ager. Where necessary, machinery will 
be removed from the shops in which it 
is now inactive and installed in a co- 
operative workshop. It is considered by 
the ammunition section of the war de- 



partment that this system of industrial 
organization is almost as important as 
the creation of new shops equipped with 
new machinery brought from America. 

The scheme has already been tested 
with satisfactory results among the 
small metal working firms attached to 
the automobile body building industry. 
These firms, which specialized in fenders, 
sheet iron work for automobile bodies, 
forgings for carrying fenders, wind- 
screens, lamps and searchlights, were 
individually unable to do any effective 
work for the army, or to get material for 
executing private orders. In most cases, 
too, the owners were unacquainted with 
the routine necessary to get into touch 
with the department of the war office re- 
sponsible for giving out orders. By 
forming them into co-operative groups, 
each one under the control of a com- 
petent business manager, they have been 
able to do very valuable work in the pro- 
duction of army field kitchens, mount- 
ings for anti-aircraft guns, army wag- 
ons, and different kinds of military 
equipment. 

There is little or no change in the 
French automobile factories, which con- 
tinue to work at high pressure on army 
orders: shells, guns, darts, bombs, and 
special types of automobiles for military 
purposes. Practically no cars are being 
produced for the French private trade. 

A batch of 500 Jeffery %-ton trucks 
has been received in the French depots. 
These have come in chassis form, 
equipped with twin pneumatic tires at 
the rear. Bodies are to be built and 
fitted in the French bodymaking shops. 

$216,027 for United States Metal 
Products Co. Assets in Sale 

New York City, Aug. 2 — The prop- 
erty and assets of the United States 
Metal Products Co., this city were sold 
at auction yesterday under the direction 
of John J. Townsend, referee in bank- 
ruptcy. There were forty-seven parcels 
in the sale and the total amount realized 
was $216,027. The creditors' committee 
bid $204,000 for most of the parcels and 
the rest went to outsiders for $12,027'. 

Among the parcels sold were the right, 
title and interest in the real estate and 
buildings at College Point, $40,000; pat- 
ents, trademarks and welding contracts 
$10,000; recorders and motor trucks, 
$2,600; office equipment, $2,000. A peti- 
tion in bankruptcy was filed against the 
company Nov. 13, 1914, and liabilities 
were $1,008,550. 

Christ ensen for Navy Board? 

Milwaukee, Wis., Aug. 2 — Nels A. 
Christensen, president of the Christensen 
Engineering Co., and one of the foremost 
inventors of compressed air appliances in 
America, may be appointed a member of 
the new United States naval advisory 
board. 



Pa. Horn Trap Is 
Hard Hit 

Court Orders Verdict of Not 
Guilty for Harrisburg Club 
Secretary in Test Case 

Harrisburg, Pa-., Aug. 2 — The horn 
trap in Pennsylvania was given a bard 
blow by a decision of Judge Johnson in 
the Dauphin county court at Harrisburg 
last week when a verdict of guilty was 
set aside and a verdict of not guilty 
ordered by the Court. 

Secretary J. Clyde Myton, of the 
Motor Club of Harrisburg offered him- 
self in the case against a constable and 
justice of the peace at Middletown, Pa. 
where a horn trap was maintained dur- 
ing the summer for several years. Each 
Sunday hundreds of motorists would be 
caught and notified to pay a fine or costs 
and the constables and justice made a 
big "killing." The case was not fought 
in the court, Mr. Myton pleading guilty 
but then the case was argued on the 
grounds that the constables had no juris- 
diction to erect the signs and make ar- 
rests without the sanction and action of 
the township authorities. 

The victory for the Motor Club shows 
that "horn traps" cannot be maintained 
unless signs are regularly authorized by 
borough or township official boards. Ac- 
tion will likely be taken against the con- 
stables and the justice of the peace to re- 
cover all money paid to them in the past 
and it is possible that other more serious 
charges will be preferred. 

Ban Horns Near Churches 

Red Bank, N. J., Aug. 3 — Automobil- 
ists operating their horns within 600 ft. 
of any of the local churches during Sun- 
day morning service will be arrested. 

Edenburn A. A. A. Mich. Representative 

Detroit, Mich., Aug. 3 — W. D. Eden- 
burn has been appointed Michigan repre- 
sentative of the contest board of the 
A. A. A. 

License Revoked for Intoxication 

Harrisburg, Pa., July 30 — State High- 
way Commissioner Cunningham has re- 
voked the automobile license of Grover 
Zeller of Warren on information from 
District Attorney Frank J. Lyon that 
Zeller had been operating an automobile 
while intoxicated. Zeller was notified to 
appear for a hearing but failed to do so. 

Wisconsin May Order Dimmers 
Milwaukee, Wis., Aug. 2— It is likely 
that a law requiring every motor car 
to be equipped with a device for dim- 
ming the headlights will be passed by 
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tk Wisconsin Legislature, which is still 
k session. A bill of this kind was 
fried in the State Senate, but recon- 
sidered and is now slated for passage. 
Tbs kill provides that no light shall be 
isd »hkh dazzles the eye, and each 
or must have a device whereby the 
Egi: can be dimmed reasonably when 
witliin 250 feet of an approaching ve- 
HeSt The bill also has a provision that 
it be unlawful to drive a car at 
mi speed that it cannot be stopped 
fitkn the distance ahead that the 
oiw can see an object the size of a 
jem. 

It Cbage Drivers' License Require- 
ments in Massachusetts 
toon, Mass., Aug. 1 — As a result 
a" racism by Judge Bryan and coupled 
wj several serious accidents the Mas- 
Highway Commission plans 
linage the system of granting motor 
Jaas to private owners in the fu- 
■a. Judge Bryan, in dealing with a 
■tease before him, said that he had 
Unsa to drive any kind of a motor 
31 ifce, as a matter of fact, the only 
• fee knew anything about was an 
atenc He said the system was all 
flBg. So the commission took the 
■aw ap, and it will put into force a 
star that an owner must specify what 
fcsf a machine he wants to drive and 
final be limited solely to that type. 

Jitneys Stopped in Richmond 

JbaxasD, Va., July 30 — The jitney 
requiring a bond for each oar 
is Richmond has driven all the 
tees from the streets except one, 
is testing the validity of the ordi- 
a die courts. As a result of the 
JWeaon of jitney traffic the street cars 
Jacked and many persons were late 
to work. 

UN Arrests in Pittsburgh 
i"lssa«H. Pa-, July 30 — At least 
raSeged violators of the traffic and 
ihwg of the city were served with 
as a result of a crusade in- 
by Mayor Armstrong against 
drivers. 

Saerf Trap in Orange County 
[fa**. N. Y., July 30— When tour- 
Orange County beware of 
trap at Walden. The police 
Inciting on first offense, giving no 
The speed limit is 15 m.p.h. 

Kaco Gets Two Contracts 

Mich., July 29— The Disco 
Starter Co. has recently closed 
! with the Bimel Buggy Co., Sid- 
and the Canadian Regal Motor 
[ft, Berlin, Ont., whereby the cars 
b these concerns will have the 
'•Sarter equipment on their 1916 



New Georgia Law 
Proposed 

Bill Introduced Providing for 
$4 to $10 Fees on Hp. 
Basis — Dealers $30 

Savannah, Ga., July 30 — Representa- 
tive Jones, Coweta County, introduced in 
the House a bill designed to remedy the 
defects of the present motor vehicle tax 
law as emphasized particularly in the 
recent decision of Judge Charlton in 
Chatham Superior Court. The bill was 
drawn following a conference with 
Secretary of State Cook and Attorney- 
General Clifford Walker. Its substantial 
provisions are that each motorcycle shall 
pay a license fee of $2, automobiles up 
to 26 hp., $4; from 25 to 40 hp. $7; over 
40 hp. $10. Electrics are $5 when used 
as pleasure vehicles. Commercial vehi- 
cles are taxed $10 and automobile and 
truck dealers $30. From each fee $1 is 
to be retained as an adminstration fund, 
and the balance is to be paid into the 
State treasury as a public road fund 
which the Legislature may distribute 
either through a State highway com- 
mission or in such other way as it deems 
proper. The law provided for duplicate 
numbers to dealers on payment of $2; 
replacing of lost number for 50 cents 
and transfer of number to new owners 
for $1. 

It is believed it will be satisfactory to 
the automobile owners of the State and 
comply with the defects in the present 
law as pointed out by Judge Charlton. 
Estimating upon the basis of the num- 
ber of automobiles owned in Georgia, as 
shown by the records of Secretary of 
State, the adminstration fund would 
amount to some $30,000. The general 
road fund would amount to approxi- 
mately $150,000. 

The law will give the Secretary of 
State the power to appoint inspectors, 
whose duty it will be to see that the law 
is enforced. 

The feature of the present law which 
provides for a distribution of the fund 
by counties according to rural delivery 
mileage is retained. This will probably 
have to be changed to conform to the 
opinion of Judge Charlton. 

Wagenhals Co. Bankrupt 

Detroit, Mich., July 30— The Wagen- 
hals Motor Co. which has been making 
gasoline and electric three-wheel deliv- 
ery cars, many of which are being used 
by the Detroit postoffice department, was 
declared bankrupt a few days ago in the 
U. S. district court. The liabilities, ac- 
cording to the concern's schedule, total 
$13,673.91 of which $3,858.45 is recorded 
as a priority claim as salary due to Gen- 
eral Manager W. G. Wagenhals. The 



concern claims assets having a total 
value of $15,100, consisting principally 
of machinery, tools, equipment, stock and 
also U. S. letter patent No. 1,030,357. 

The first meeting of the creditors is 
to be held in the bankruptcy court 
Aug. 12. 

To Reorganize Jagers Manufacturing Co. 

Racine, Wis., July 24— The George W. 
Jagers Mfg. Co., Racine, Wis., gasoline 
engines, is about to be reorganized by a 
committee of creditors. The company 
ceased operations about three weeks ago 
because of lack of working capital. It 
holds a large contract to furnish motors 
for the Argo Motor Co., Jackson, Mich., 
and under the reorganization plan new 
capital will be introduced to fulfill a 
large number of orders now awaiting 
production. The creditors' committee 
has requested all claimants to accept a 
part-cash, part-note and part-stock set- 
tlement of accounts payable and it is 
expected that with the business in sight 
there will be no objection to the plan by 
any of them. 

Hawkeye Tire Co. Formed 
Des Moines, Iowa, Aug. 3— The 
Hawkeye Tire Co., has been organized 
here and will build a factory as soon as 
arrangements can be completed. The 
company was formed by I. V. McLean 
who will be its first president. On the 
board of directors are E. Raffensperger, 
0. B. Hextell, T. H. Dexter and J. T. 
Christie. The company will place $200,- 
000 of preferred and $300,000 of common 
stock on the market. A full line of tires 
will be manufactured. 

Standard Tire Co. Organized 
Keokuk, Iowa, Aug. 2— The executive 
council has issued an order authorizing 
the Standard Tire Co. of Keokuk to issue 
its stock. This is a new corporation or- 
ganized here for the manufacture of au- 
tomobile tires. It expects to operate 
upon a fairly large scale as soon as its 
plant is ready. 

Studebaker to Buy Elkhart Plant 

South Bend, Ind., July 30— The Conn 
Musical Instrument factory at Elkhart, 
Ind., is to be taken over by the Stude- 
bakers of South Bend. Colonel G. M. 
Studebaker and Clement Studebaker, it 
is stated, have arranged to purchase the 
property for $800,000. 

Ford Plant for Oklahoma City 
Oklahoma City, Okla., July 30 — An 
assembling plant that will employ be- 
tween 300 and 500 men is to be built in 
this city by the Ford Motor Co. within 
the next six months. The plant will be 
situated on the block of ground west of 
the court house. 
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Oldfield Breaks 
Four Records 

Cuts Times for 1, 3, 4 and 5 
Miles in Exhibition Trials 
at Cleveland 

Cleveland, Ohio, Aug. 2 — Four 
world's records for a dirt track are re- 
ported broken by Barney Oldfield in an 
exhibition trial for records held here yes- 
terday under the sanction of the Amer- 
ican Automobile Assn. The new times 
are: 1 mile 0:46%; 3 miles, 2:25 2/5; 
4 miles 3:13 3/5 and 6 miles 4:03 1/5. 
The former mile mark held by Oldfield 
was 0:46 2/5. Disbrow held the other 
records in 2:27.81; 3:17.2 and 4:06.58. 

The rules of the American Automobile 
Assn. provide that all records established 
for distances under 5 miles shall be 
timed by an automatic timing device. 

Twin City Speedway Progresses 
Twin City, Minn., July 31— The Twin 
City Motor Speedway work progresses 
rapidly. Nearly 1 mile of concrete is 
completed, which is one-half the length 
of the track. One grandstand is com- 
pleted, there are to be six and two 
bleachers. The grading of the track 
and inclosure is completed and the sub- 
ways are being built. Two more entries 
have been made for the 500-mile Derby 
on Sept 4, those of Resta and DePalma. 
The street railway company will con- 
struct lines to the grounds if the associa- 
tion will get right-of-way across Fort 
Snelling reservation from the govern- 
ment and grade it. The speedway loca- 
tion adjoins Fort Snelling, which is be- 
tween Minneapolis and St. Paul. 

Three Peugeot cars have been en- 
tered for the World's Derby, Sept. 4, 
on the Twin City Motor Speedway. 
They will be driven by Ralph Mulford, 
Johnny Aitken and Howard Wilcox. 
The Mulford car was entered by Luther 
Brown of Orange, Tex., and the other 
two by the Speedway Association of 
America. Seat sales for the race are 
going along rapidly and work is pro- 
gressing, so that it will be completed by 
Aug. 15 for the preliminaries. 

Los Angeles Show in October 
Los Angeles, Cal., July 25 — Cali- 
fornia's greatest automobile show is to 
be held in Los Angeles the latter part 
of October. The event is to be known as 
the Broadway Automobile and Flower 
Show and is to be held under the au- 
spices of the automobile dealers of Los 
Angeles. 

Councilman J. S. Conwell has been 
named as manager of the show, and the 
committee appointed from the motor car 
dealers includes Ralph C. Hamlin, P. 
H. Greer and Earle C. Anthony. 



In the entire building, which is lo- 
cated in the very center of the business 
district of Los Angeles, there are 60,000 
ft. of floor space. A large share of 
this has already been sold. 

Parade to Sheepshead Practice 
New York City, Aug. 2 — Practice for 
the forthcoming race on the Sheepshead 
Bay Speedway will be inaugurated by a 
parade Sept. 18, which will be promoted 
by the Motor Club of New York, and 
in which it is expected many New York 
and Brooklyn dealers will participate. 
One section of the parade will be for 
decorated cars for which prizes will be 
offered. There will also be a prize for 
the dealer having the greatest number 
of owners' cars in line. Participants in 
the parade will be permitted to view the 
practice free. 

Kokomo Man Wins Saxon Fuel 
Economy Prize 

Detroit, Mich., July 29 — The jury of 
local newspaper representatives has 
awarded first prize in the Saxon Motor 
Co. economy run to C. E. Seaward, Jr., 
Kokomo, Ind., who covered 327.2 miles, 
averaging 26.2 miles to the gallon of 
gasoline and consuming 1 quart of oil. 

J. S. Hoffman, Sharon, Pa., averaged 
26 2/3 miles to the gallon of gasoline, 
or better than the winner's record, but he 
covered a shorter course and had better 
roads. William P. Knipper, Rochester, 
N. Y., made a non-stop run of 462 miles, 
it is said, averaging 24 miles to the gal- 
lon of gasoline. Another long run was 
made by Miss Edna Riesenthal, Mil- 
waukee, Wis., who, it is said, drove 480 
miles at an average of 24 miles to the 
gallon. 

A total distance of 26,377 miles was 
covered by the 105 contestants, who aver- 
aged 262 miles each. The average con- 
sumption was 1 gal. of gasoline per 21 
miles and 1 quart of oil for a distance 
of 152 miles. 

Portland Plans October Show 
Portland, Me., Aug. 1 — Maine will 
probably have the honor of opening the 
1916 show season in New England if 
plans discussed by the Portland dealers 
go through. They met a few days ago 
and began arrangements to have a 
motor show in the Exposition building 
on Park Avenue in October. 

Lawrence Takes Velie in Chicago 
Chicago, III., Aug. 4 — The Velie 
agency in Chicago has been taken over 
by J. V. Lawrence who has opened sales- 
rooms at 2530 Michigan Avenue. Mr. 
Lawrence has for years been a partner 
with H. Paulman & Co., Pierce-Arrow 
agent, and will retain his connection with 
this organization, dividing his time be- 
tween the two concerns. 



Eight Qualify for 
Des Moines 

DePalma Nearly Breaks Rec- 
ord for 5 Miles — More 
Elimination Trials 

Des Moines, Iowa, Aug. 2 — Ralph 
DePalma and his "Stuttering Stutz" 
came within 5.6 sec. of the world's rec- 
ord for 5 miles and eight cars and drivers 
qualified for the Des Moines Speedway 
races on Aug. 7 at the elimination trials 
held Saturday. Two cars and drivers 
failing to qualify were Barndollar with 
a Clergy Special and Lombardi with an 
O'Connell Special. Fred J. Wagner was 
official starter and timer. 

97 1-3 M.P.H. by DePalma 

DePalma lengthened his elimination 
mile to a 5-mile exhibition. His first 
lap, the elimination mile, was in 36.98 
sec. or at the rate of 97 1/3 m.p.h. and 
was the fastest mile of the day, in the 
eliminations. In the last four laps of 
his 5-mile exhibition he made three laps 
in 36.9 each and his time for the 5 miles 
was 3 min., 4.65 sec., or at the rate of 
97.5 m.p.h. Bob Burman made an ex- 
hibition 5 miles in 3 min. 8.33 sec. or 
95.4 m.p.h. Later he stretched his elimi- 
nation mile, made in 37 sec., to a 5-mile 
exhibition which was halted when he 
blew his outer rear tire in the last lap. 
He kept the car on the track. 

Eddie O'Donnell of the Duesenberg 
team qualified in two cars, one for him- 
self and one for Ralph Mulford who had 
not arrived and who will drive one of the 
Duesenbergs in the big race. Elimina- 
tion miles were as follows: 

Driver Car Seconds M.P.H. 

DePalma Stutz 36.98 97.33 

Burman Peugeot 37.00 97.00 

Cooper Scoring 38.60 94.00 

Alley Ogren 40.20 89.20 

Brown DuChesnau . . 50.00 77.50 

Barndollar Clergy Spl... 50.00 77.50 

Strunk White Spl 40.40 89.00 

Chandler Duesenberg .. 42.33 84.25 

O'Donnell ....Duesenberg . 42.60 84.00 

O'Donnell also qualified a Duesenberg 
car for Mulford. Starter Wagner fixed a 
minimum speed of 80 m.p.h. for one lap 
as necessary to qualify for the race. 
Those which failed to qualify Saturday 
have two more trials to make good. A. F. 
Scott, pilot of an Anderson Special, de- 
ferred his tryout because of damage to 
his car. 

The ranking of the drivers who quali- 
fied Saturday is as follows: DePalma, 
Burman, Mulford (by O'Donnell), 
Cooper, Chandler, Alley, Strunk, O'Don- 
nell. 

Additional elimination trials will be 
held on Tuesday and Wednesday after- 
noons of this week. Indications are that 
ten cars will qualify for the main event 
which will be for a distance of 300 miles 
and for prizes aggregating $10,000. 
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Thrills at Rose (Sty 
Speedway 

Parsons, Elliott and Lentz 
Stars in 2-Day Race Meet 
— Small Attendance 

Portland, Ore., July 28— In the 
Northwest automobile events held here 
July 24 and 25 the winners were James 
Parsons, Frank Elliott and Ray Lentz 
before a crowd of 1500 who gathered at 
the Rose City Speedway. 

The fastest mile of the afternoon, 53 
sec. flat was credited to Jim Parsons 
when each of the drivers were sent away 
separately with flying starts, but the 
best time in racing fell to the honor of 
Frank Elliott, in his Gordon Special, 
who made the twenty-first and twenty- 
second laps of the 25 mile event in 64 3/5 
sec each. 

In the 25 mile event it was nip and 
tack between Parsons and Elliott for 
most of the distance; Elliott leading 
for the first 10 miles when Parsons was 
a nose ahead and it looked as if he was 
a possible winner, but tire trouble slowed 
him up and the white Gordon won by 
inches. Harry Stratton's Mercer, which 
was piloted by Sig. Tafil, lagged woe- 
fully in the rear. The time for the event 
was 23 rain. 23 1/5 sec. 

The record time for Portland was 
established last year when Percy Barnes 
with the eight-cylinder Romano made 
the quarter century in 22 min. 7% sec. 

Some of the real thrills of the day re- 
sulted when the Gordon Special, Parsons 
Special and Schneider and Stutz specials 
were turned loose on the 10-mile event. 
After grabbing the pole at the start and 
keeping it for seven laps Elliott was 
bettered by Parsons, who had to make 
four consecutive laps in less than 56 sec. 
to turn the trick. The total time for the 
event including the start was 9 min. and 
25 sec., and the fastest lap was the final 
one done in 55 1/6 sec. Gus Duray got 
the upper hand with his Schneider 
Special, beating Oral Palmer to third 
place, the latter driving the Stutz piloted 
by Earl Cooper in 1913. 

In the 15-mile event Lentz with Bars- 
by"s Velie won easily in 16 min. and 
8 sec. Fred Forbes finished second in 
bis Buick. 

After winning the first two races in 
the first day's events in very exciting 
finishes, Jim Parsons was forced to with- 
draw from the 50-mile contest, and left 
Frank Elliott driving his Gordon Special 
complete master of the situation. Elliott 
ran away from the balance of the field 
and finished the 50 miles in 60 min. 
2T 4/5 sec. 

This time would have been very much 
faster had it not been for the fact that 
a drove of horses were allowed by the 



groundkeeper to get out on the track. 
Harry D. Stratton driving a Mercer 
special finished second, and Gus Duray, 
in Schneider special, third. Fred Forbes, 
driving his Buick Special, was a close 
contender for second honors for twenty- 
four laps, when he was forced to the pits 
with valve trouble. 

Parsons took the special match race 
of 3 miles from Ernest Schneider after 
being forced to drive the fastest three 
laps made during the meet. Parsons 
finished in 2 min. 61 3/6 sec. 

The Velie special driven by Ray Lentz 
was the star performer in the second 
flight of cars, winning both the 5-mile 
and 10-mile race, but was forced out of 
the big race in the sixth lap on account 
of engine trouble. 

Properly-Designed Muffler Can 
Increase Power Output 

London, England, July 30 — Increas- 
ing the horsepower of an engine by add- 
ing a properly designed muffler is proven 
in a recent issue of The Autocar in 
which experiments are described by one, 
C. J. Booth, who with a standard four- 
cylinder engine, 100 by 140 mm. (3.93 
by 5.51 in.) , was able to show an increase 
in horsepower by fitting satisfactory 
mufflers, as compared with the power 
generated when neither muffler nor ex- 
haust manifold was fitted. With the en- 
gine operating at 1750 r.p.m., the horse- 
power obtained without a muffler or ex- 
haust pipe was 41.75; when long straight 
exhaust pipes which ran with easy sweeps 
into one exhaust pipe were added, the 
power was raised to 44.5 hp.; when the 
standard muffler used on the car with the 
standard exhaust pipes was fitted the 
horsepower was 36.75, or less than with- 
out exhaust pipes or muffler; and finally 
when this standard muffler was taken 
and modified the horsepower output was 
increased to 42, which was in advance 
of that obtained without muffler of ex- 
haust manifold. 

At lower crankshaft speeds similar re- 
sults were obtained, although not so 
prominent. The accompanying table 
shows the results at different crankshaft 
speeds. The tests were made with an 
ordinary electrical dynamometer. The 
type of muffler used was a simple one, 
having an expansion chamber divided by 
three baffle plates. By removing two of 
the baffle plates, it was possible to obtain 
increased power as shown in test 4 in the 
tabulation. 



Europe Developing 
8's and 12's 

To Appear on Market After the 
War — Aviation Practice 
of Value 

Paris, July 26 — If the war had not 
intervened, it is certain that the 1915 
European shows would have marked the 
appearance of twelve-cylinder motors. 
In England the Sunbeam company has 
produced a twelve for aviation purposes, 
and is already supplying this type of 
motor in big quantities to the British and 
French flying corps. It is understood 
that Sunbeam has made all arrange- 
ments for producing a car with a twelve- 
cylinder motor, but this cannot be offered 
to the public, for the entire output of 
the factory has been requisitioned for 
military purposes. It is declared that 
the car is fitted with two speeds only, the 
low gear being for starting away and 
emergency service, for the motor will be 
capable of doing 99 per cent of its work 
through direct drive. 

Renault is also credited with the pro- 
duction of a twelve-cylinder motor which 
will first be used on aeroplanes. Up to 
the present Renault has devoted all his 
attention to the building of eight-cylinder 
V-type air-cooled aviation motors, in 
which field he has been very successful. 
The demand is for bigger and more 
powerfully armed aeroplanes, necessitat- 
ing the use of motors from 200 to 300 hp. 
In very many cases these new flying ma- 
chines have been fitted with two purely 
aeroplane type motors of 120 to 150 hp. 
each, the type of motor most commonly 
used being those with seven or nine fixed 
cylinders around a circular crankcase. 
The value of the big, heavily armored 
aeroplane having been proved, the call 
now is for very big light-weight, water- 
cooled twelve- and eight-cylinder motors. 
It is not known whether Renault has 
any intention applying his twelve-cylin- 
der motor to cars, but there is no doubt 
that the experience gained in the air will 
be useful on the road. 

What Makers Are Doing 

Engineer Henry, who was responsible 
for the design of all the Peugeot sixteen- 
valve racing motors, has presented to the 
army his first series of eight-cylinder 
thirty-two-valve aviation motors of the 
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same general design as the four-cylinder 
motors used in European and American 
races the last two or three years. Henry 
has produced these motors in conjunction 
with Despujols and Barriquand, having 
severed his connection with the Peugeot 
company. Lorraine Dietrich is produc- 
ing a six-cylinder aviation motor of the 
same general design as the Mercedes en- 
gine. Fiat has built a large number of 
motors of this type. Clerget, a leading 
French aeroplane motor specialist, has 
opened a big factory in Italy for supply- 
ing aeroplane motors to the Italian army. 
Canton-Unne, another aeroplane motor 
specialist, is now building in Russia, in 
addition to running a French factory 
which has been tripled since the outbreak 
of war. 

Not on American Scale 

Several French car factories have 
studied the eight-cylinder situation very 
closely and have practically decided to 
put an eight on the market as soon as the 
war is over. At the present time it is 
impossible to do more than the experi- 
mental work. Although the eight and 
the twelve are attracting interest, it is 
certain that they will not be built in 
Europe in anything like the same propor- 
tion as in America. The point is that 
aviation developments are tending 
toward the eight and twelve fixed cylin- 
der motor, in preference to the seven and 
fourteen rotary, and this tendency will 
have its influence on the automobile situ- 
ation. 

Many Sales on Ohio Tour 
Columbus, Ohio, July 31 — A booster 
automobile tour under the auspices of 
the Ohio State Journal was pulled off 
last week with excellent results by a 
general committee representing car 
agents and dealers in accessories. Stops 
were made at Lancaster, Circleville, 
Washington Court House, Chillicothe, 
Springfield, South Charleston, London, 
Plain City, Marysville, Delaware, Ma- 
rion, Mout Gilead, Fredericktown, Mount 
Vernon, Utica and Newark. 

From the business standpoint all of 
the agents who participated believed it 
was a good thing. Many prospects 
were secured, and it is planned to run 
such a tour each year. About a score of 
cars were represented in the tour. 

Carolina's Wholesale Supply House 
Charlotte, N. C. — The Carolinas Au- 
tomobile Supply House, Inc., has been 
formed to handle automobile accessories 
in a wholesale way throughout the two 
Carolinas. The company will make a 
specialty of parts and accessories for 
Ford cars. Joseph G. Fitzsimons is 
president and general manager, William 
A. Graham, vice-president, and Wade A. 
Montgomery, secretary and treasurer. 
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Dealer to Pay Car 
Freight 

Los Angeles Distributor Will 
Sell for Cash Only— No 
Used Cars 

Los Angeles, Cal., July 27 — Lynn C. 
Buxton, distributor of the Moon and 
Lexington lines in southern California, 
has created a sensation throughout the 
automobile industry of this section by 
announcing that he will pay the freight 
on all cars sold in his territory. Buxton 
further announced that in the future he 
will sell for cash only, making no time 
deals and taking in no used cars on new 
models. 

In the past the freight has always 
been added to the purchase price of cars 
sold in southern California and on the 
large machines this has meant a great 
increase in first cost. Selling for cash, 
the local dealer is selling all cars at the 
factory price, something unheard of be- 
fore in southern California. 

The majority of the Los Angeles deal- 
ers operate used car departments, hut 
Buxton intends to eliminate the used car 
from his business through his cash sales 
system. 

Packard Takes Over Boston Service 
Station and Salesrooms 

Boston, Mass., Aug. 1 — Papers were 
filed in the registry of deeds at Boston 
this morning transferring from Alvan 
T. Fuller to the Packard Motor Car Co. 
of Detroit, Mich, the big service station 
and salesrooms of the Boston Packard 
branch. The stamps on the papers in- 
dicated that the sale represented $285,- 
000. That is about the value of the 
building. 

Mr. Fuller could not be seen all day, 
and at the office of his company when it 
was stated that the inference from the 
sale would be that the Packard Motor 
Car Co. of Detroit had taken the busi- 
ness over as a branch some of the sub- 
ordinates stated that such was not the 
case. But they would go no further in 
saying anything. 

In taking over the Boston business the 
Packard company would also have to 
take over the Providence and Portland 
business controlled by Mr. Fuller to 
make the matter complete. So the entire 
transaction would represent at least a 
deal involving $1,000,000. 

Capt. Ryus Heads California 
Oldsmobile Sales Forces 

Los Angeles, Cal., July 26 — Capt. 
Harmon D. Ryus, one of the oldest men 
in the automobile industry of Califor- 
nia in point of service, who for the past 
five years has been manager of the Olds- 
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mobile factory branch at Los Angi 
is now president and general manq 
of the Oldsmobile Co. of California. 

With F. G. Seager of New Yorki 
Pasadena, Cal., Captain Ryus purchi 
the Los Angeles and San Francisco 1 
tory branches and the Pacific Co 
agency for the Oldsmobile. This agen 
territory includes California, Oreg 
Washington, Arizona, Nevada, the 1 
waiian Islands and western half 
Idaho. 

The San Francisco branch will be 
charge of Captain Ryus, and the m 
offices of the Oldsmobile Co. of CalL 
nia will be located in San Franci 
The branch and agency connections 
now being completed. 

With the exception of Larson, I 
York distributor, the company of wl 
Ryus is now head is the largest O 
mobile distributing organization. 

Limousine Top Co. Formed 

Kalamazoo, Mich., July 31 — 
Limousine Top Co. has been formed 
to manufacture demountable tops in 
for manufacturers of automobiles, < 
ers and distributors of certain maki 
cars and for individual car owners, 
company is capitalized at $30,000, ai 
composed of James D. Bobb, Loren: 
Bennett, David H. Harris, Frank H. 
ham, W. D. Milham, Burton E. Ba 
W. E. Kidder, Glenn S. Allen, Har: 
Vander Horst, George J. Putt, Jami 
Dewing, Dr. W. E. Upjohn, Frank 
ner and Vernon T. Barker. The com 
has already secured a number of 
tracts and expects to increase its f oi 
mechanics to 100 or 160 in the 
future. In addition to making dem 
able tops the concern plans the n 
facture of bodies and a line of i 
sories. Factory quarters are in tV 
Michigan Buggy Building. 

Don Lee Gets Oakland 

San Francisco, Cal., July 29- 
Lee, who long has represented the 1 
lac in northern California, has been 
distributor for the same territor 
the Oakland. The branch which th« 
land company has maintained it 
Francisco will be discontinued. 
Roberts, Pacific Coast sales ma nap 
the Oakland company who w 
charge of the branch, will maint: 
office at the Don Lee headquarters 

$200 Fee for Filling Station 

Denver, Col., July 29 — A. 
license fee of $200 for motor car- 
stations is provided by an ore 
just passed by the city council, 
new law is interpreted as apply ir 
to the regular filling stations t.hj 
exclusively in gasoline and oil. a 
to garages. Denver now has six 
these filling stations, which he 
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yet installed daring the last two years. 
Sue of the filling station proprietors 
\ (m tie l»w is unjust and that it in- 
\ Tim class legislation. Little hope is 
eptsed of getting the measure set 
■it, kowever. The new ordinance is 
npried generally as likely to prove a 
to* a garages. 

Ti Distribute Dolly Madison 

tsMtfous, Ind., Aug. 2 — The Dar- 
dklcw Sales Co. has been formed 
huts tike over the distribution of the 
fctjMson car manufactured by the 
Un Motors Co., Anderson, Ind. 

Brtiaw Sales Co. Formed 

Ikjt. Mich., Aug. 2 — The Retlaw 
tk(t his been organized with offices 
tfflS Dime Savings Bank Building, to 
Ma irtribator for the Retlaw Mfg. 
Gl Bwtfafturer of gasoline and oil 



gages and special gasoline gages for 
Ford cars. Frank J. Burrows, who was 
purchasing agent for the Briggs De- 
troiter Co. and F. W. Marschner are in- 
terested in the sales company. 

More Territory for Haynes Distributor 

St. Louis, Mo., July 31 — All of Ar- 
kansas and part of Kentucky have been 
added to the territory in which the New- 
ell Motor Car Co. of St. Louis repre- 
sents the Haynes factory. The local 
company already has the agency for 
Missouri and southern Illinois. 

President James E. Newell says he 
will establish a branch at Little Rock, 
Ark., soon and will put several addi- 
tional salesmen on the road. 

To Distribute Reo in Nevada 

Reno, Nev., July 31 — The Durham 
Sales Co. was organized July 10 with a 



capital of $25,000 with the following 
officers. C. W. Mapes, president, J. C. 
Durham, vice-president and general 
manager, T. R. Gibson, secretary, 
Washoe County Bank, treasurer. The 
Durham Sales Co., Inc., is direct factory 
distributors for Reo cars and trucks In 
Nevada, Mono, Alpine, Plumas, Sierra, 
Nevada, Lassen and Modoc Counties in 
California and Klamath and Lake 
Counties in Oregon. A complete line of 
accessories and parts will be carried. 

Pullman New York Agency Discontinued 

New York City, Aug. 3— The Kent 
Motors Corp. has been formed to take 
over the Pullman Sales Co., 1704 Broad- 
way, the Pullman agency having been 
discontinued. The Kent concern will 
handle the Abbott and Marion and will 
continue Pullman service work until 
other arrangements are made. 



Fourteen Methods of Examining Motor Fuels 



(Continued from page 249) 



* Ae lower boiling point at 80 degrees lacks the volatile 
flints which make the motor responsive to accelera- 
•i. Tk conception of an ideal motor gasoline should be 

£a the way of modifying the demand for narrow boil- 
a by insisting on light components, which means with 
fcht joints 40 and 100 or 110 instead of 80 and 120 de- 

Sfca three gasolines of 80 and 90, 90 and 100 and 100 
; Mill degree limits are mixed, there is obtained a fluid 
t Jfciiwat 25 per cent of components which do not boil 
£ 100 degrees and with a specific gravity of .740. Its 
itf evaporation is about 3 hours and its price 1.50 mark 
Despite its narrow boiling limits it is not an 
r gasoline. 

^fc proposed classification, the boiling limits for class A 
faprcn as 40 and 125 degrees with not more than 10 
■ distilling above 100 degrees C. 
I J diss B the limits may be 45 and 140, with at most 
KfhSper cent above the 100-degree boiling point, and for 
»C 6 degrees lower limit, 150 to 170 degrees upper limit, 
«M 3»re than 75 to 80 per cent above the 100-degree 

13. Refractometer Test 

is optically active. Oils of resin, fats, turpen- 
Ipotines and benzols can be distinguished from each 
'spectral observation with a refractometer. The use 
Etas for testing motor fuels has been .theoretically 
! before, but was never applied in practice. 
• present series of examinations it was found that 
r<k large Zeiss- Pu If riech refractometer could be used 
for determining the refractometer degree. The 
1 eapkjyed was one indexed la ND 1,62100, and the 
taken of the refractometer degree were recorded 
I converting them into the corresponding angles of re- 
, as the differences in this manner become more pro- 

i refractometer degree at a temperature of 20 degrees 
> determined, in each instance, by leaving the fluid to be 
I for several hours in the room where the test is to 
» that both the instrument and the research ma- 
ll acquire the temperature mentioned, which is 
in the room. It is recommendable to cover the 



container of the test fluid with a glass lid during the process 
of examination to avoid evaporation which, in the case of 
light gasolines, causes blurring of the boundary line and 
leads to inaccurate reading of the refractometer degree. 

This degree varies for motor gasolines from 50 to 59 and 
is highest for the most perfect fuel. Class A should have a 
refractometer degree not lower than 54, class B not below 
53 and class C at least 50. 

Benzols have a much lower refractometer degree, varying 
from 37 to 38. But a crude lighting benzol cannot be dis- 
tinguished from a pure motor benzol by means of the re- 
fraction of light, while different gasolines can be classified 
by this method, without rendering fractional distillation 
superfluous, however. The refractometer degrees of toluols 
are slightly higher than those of benzols, and those of xylols 
still higher. A benzol with strong aromatic components will 
therefore register a little higher by this measure than motor 
benzol. 

Motor alcohol shows a refractometer degree of 58 to 59, 
and the test can therefore be used to advantage for proving 
an admixture of alcohol to benzol. 

As pentane shows the highest (59° 30) and heptane (53° 
49) and olefines low refractometer degrees, good and light 
gasolines contain more pentanes and other grades more hex- 
ane and heptane. 

Among the fractional components of gasolines those boiling 
above 100 degrees C. show the lowest refractometer degree 
and those boiling below 100 degrees the highest, while that 
of the gasoline as each lies in the middle. With benzols the 
opposite is the case, the heavier components having the high- 
est refractometer degree. [Dr. Dieterich here furnishes a 
list of the refractometer degrees for a scale of fuel mixtures 
produced synthetically by mixing normal gasoline with pure 
benzol in different proportions; also for the isolated frac- 
tional components.] 

It is noted that the refractometer degree for a mixture of 
gasoline and benzol in equal parts drops to 48, and the test 
can therefore be considered of practical utility, being in it- 
self simple and quickly made. 

Test No. 14 relates to prices, which of course should be 
in harmony with the properties revealed by the other 13 tests 
and with the classified specifications listed in the previous 
instalment. 
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Foster. Gear Plant Rushed — J. B. 
Foster, secretary-treasurer of the Foster 
Gear Co., Columbus, Ohio, says orders 
for steering gears are being received so 
fast that it is a difficult matter to keep 
up deliveries. The company now has 
about sixty-five men on its payrolls and 
plans are being made for an addition to 
the plant. An order for 18,000 sets of 
steering gears has been reecived recently 
and there are orders for about 25,000 
more in prospect. 

Hess - Pontiac Works Busy — The 
Hess-Pontiac Spring & Axle Works, 
Pontiac, Mich., are taking on as many 
men as they are able to get in anticipa- 
tion of the busiest year they ever had. 
This concern's output is largely taken by 
the Ford Motor Co. For quite a while 
efforts have been made to get skilled 
labor and it is said that the factory 
managers are paying the moving ex- 
penses of families coming from far dis- 
tant localities. 

Pierce-Arrow Storehouse — Erection is 
well under way in Buffalo, N. Y., of a 
new warehouse for the Pierce-Arrow 
Motor Car Co. The building will be 
four stories without basement, and meas- 
ures 453 by 61% ft. Construction is 
reinforced concrete with mushroom 
floors, the spans being 20% ft. The 
lower- floor, which is of wooden blocks 
on concrete base, is located directly on 
the ground. A covered platform along- 
side, at the height of the sills of rail- 
road cars, is fitted for the receipt and 
shipping of motor truck parts, the trans- 
fer between the platform and building 



being by means of three short-lift ele- 
vators. The upper floors are finished 
with granolithic top. The building has 
steel sash with wire glass. Steam heat- 
ing will be used — a departure from the 
blower system in use elsewhere in the 
plant. 

Seek Skilled Labor— The Detroit 
Pressed Steel Co., Detroit, Mich., last 
week attempted to fill its urgent require- 
ments for skilled labor by sending a 
representative to Milwaukee, where the 
newspapers were liberally patronized for 
"want ads." So many positions are open 
in Milwaukee, however, that the company 
met with little success. The free em- 
ployment office operated in Milwaukee by 
the Wisconsin Industrial Commission is 
unable to fill all the calls for skilled 
help that are sent in by Milwaukee and 
southern Wisconsin manufacturers, par- 
ticularly in the motor car trade. The 
Mitchell-Lewis Motor Co., Racine, Wis., 
sent a hurry call to the bureau last week 
for fifty machine hands, but was able to 
get only half that number. The Racine 
company at the same time left a stand- 
ing order for all the experienced motor 
car factory help that could be procured, 
and men are being sent to Racine as 
rapidly as they present themselves. The 
situation is considered unprecedented, for 
not in many months has there been even 
a semblance of an urgent demand for 
skilled labor. 

New Chevrolet Plant — Ground was 
broken recently on the new plant of the 
Chevrolet Motor Co., Detroit, Mich. This 
plant will be used for the manufacture 



of motors and will employ 1100 mecl 
ics. The building, 616 by 150 ft., i 
story, with 2% acres of floor space, 
be ready for operation by Sept 15. 

With a view to being prepared 
further expansion, the company wi 
the last three weeks has acquired p 
erty on both sides of the Flint Rive: 
the Fourth and Fifth wards sufficiei 
care for all future development. 

The new property acquired incl 
about a dozen residence buildings 
must be removed, some of them w 
the first new structure will be built 
west of the Mason Motor Co., one o 
Durant companies, which was acq 
by the Chevrolet company recently, 
while it will continue to be conduct 
a separate institution with a sep 
organization, its function will be to 
all of the motors for the Chevrolet p 
in Flint, New York City and Tarry 
With the new building the prodi 
will be increased to 1000 motors a < 

The Mason plant is working nigh 
day shifts with a force varying froi 
to 750. With the completion of th< 
building the day force will probal 
increased to about 1500. 

Gray & Davis Employee's Out 
Some 2000 employees of Gray & ] 
Inc., Boston, Mass., together with 
families, attended the annual field < 
Wakefield July 31. Field sports 
game, tug-of-war, water races, etc 
nished interesting events in the pre 
It required forty-seven trolley c: 
transport the operatives from Bos 
the grounds. 



The Automobile Calendar 



Aug. Milwaukee, Wis., Indepen- 
dent Petroleum Market- 
ers' Assn. of the U. S. ; 
1915 Convention in Mil- 
waukee. 

Aug. 2-3 San Francisco, Cal., Tri- 

State Good Roads Assn., 
Third Annual Convention. 

Aug. 7 Des Moines, la., Speedway 

300-Mile Race. 

Aug. 7 Chicago. 111., 100-Mile 

Match Race, Chicago 
Speed wiiy 

Aug. 7 Rockford. 111., Hillcllmb, 

Rockford Motor Club. 

Aug. 20-21 Elgin, 111., Road Races. 

Aug. 30 Columbus, O., Show, Ohio 

State Fair, Columbus 
Auto. Show Co. 

Sept. Peoria, 111., Second North- 
western Road Congress. 

Sept. 4 Twin City, Minn.. 500- 
Mile Race: Twin City 
Motor Speedway Co. 

Sept. 6-10 Indianapolis, Ind., Show, 

Indiana State Fair. 

Sept. 6-15 Detroit, Mich.. Show, Michi- 
gan State Fair. 

Sept. 8-11 Hamline, Minn., 2-Day 

Meet at State Fair 
Grounds between Minne- 
apolis and St. Paul. State 
Fair. 



Sept. 13-17 Oakland, Cal., Pan-Ameri- 
can Road Congress. 

Sept 17-18 Peoria, 111., Illinois Garage 

Owners' Assn. Conven- 
tion. 

Sept. 18 Providence, R. I.. 100-Mile 

Race, Narragansett Park 
Speedway, Inc. 

Sept. 18-25 Los Angeles, Cal., Show, 

Shrine Auditorium. 

Sept. 20-25 San Francisco, Cat, In- 
ternational Engineering 
Congress. 

Sept. 24 Indianapolis, Ind., S. A. E. 

First Section Meeting. 



Sept. 27-Oct. 10.. .Denver, Col., Show. Inter- 



national Soil Products 
Exposition, Automobile 
Trades Assn. of Colorado. 

Oct Dallas. Tex., Show, Dallas 

Automobile Dealers' 
Assn. 

Oct Los Angeles, Cal Broad- 
way Automobile and 
Flower Show, Automobile 
Dealers' Assn. 

Oct. 1-2 Trenton, N. J.. Track 

Races : Inter-State Fair. 

Oct. 2 New York City, Sheepshead 

Bay Motor Speedway 
Truck Meet 

Oct. 2-9 Cincinnati. Ohio, Show, Mu- 
sic Hall. Cincinnati Au- 
tomobile Dealers' Assn. 



Oct. 3-10 St. Louis, Mo., Sho 

est Park HJsrhla.] 
Louis Automobile 
facturers and 
Assn. 

Oct. 6-16 New York City. Nln 

trlcal Exposition 
tor Show at Gra 
tral Palace. 

Oct 11-12 Dayton, O., Nation 

ing Brick Manufi 
Assn., Annual Me 

Oct. 14 Chicago, S. A. E. St 

Committee Meetlr 

Oct. 16 Chicago, III.. 350-M 

Chicago Speed w a 

Oct. 18-19 Cleveland. O.. Hotel 

Sixth Annual Coi 
Electric Vehicle 
America. 

Nov. 1-3 Pasadena. Cal .. 

Hotel Green, Wa 1 
pel. 

Nov. 18 Arizona 150-mile 

Prix. 

Nov. 29-Dec. 4 Electric Prosperity 

Dec. 31 New York City- 
Grand Central T 

Jan. 22, 1916 Chicago, I1L, Sho 

seum. 

March 4-11 Boston, Mass.. Ti-vi 

Mechanics Bldg 
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Buckbee with Ahlberg— George A. 
Buckbee has been made manager of the 
Boston branch of the Ahlberg Bearing 
Co., Chicago. 

O'Rourke Purchasing Agent — J. S. 
O'Rourke has been appointed purchas- 
ing agent of the Oakland Motor Car Co., 
Pontiac, Mich., succeeding H. R Vinot, 
resigned. 

Garage 

New Fox Lake Garage — Albert Paul- 
son has established a garage and repair 
shop at Fox Lake, Wis., occupying the 
Fox Lake Garage. 

A (20,000 Garage — A large garage 
costing about $20,000 is being erected 
on Lisbon Avenue, near Thirty-first 
Street, Milwaukee, Wis., by Graf Bros. 

Lakeside Garage Opened — C. H. Wilk- 
enson has opened a garage and repair 
shop in Lakeside, Mich. His specialty 
is to take care of repairs on Ford and 
Overland cars. 

$22,000 Garage Fire — Fire caused a 
$22,000 loss in Anniston, Ala., when the 
brick garage owned by Joseph Saks was 
destroyed together with automobiles 
valued at $10,000. 

Fifty-Truck Garage— L. O. Stewart & 
Bros., coal, wood and ice merchants of 
Washington, D. C, are planning a garage 
to accommodate fifty trucks. The struc- 
ture will have 20,000 sq. ft. floor space 
and its cost will be $10,000. 

Enter Garage Field — W. D. Johnson, 
Lancaster, Wis., and R. J. Hoover, Sauk 
Prairie, Wis., have formed a partnership 
and will engage in the garage and repair 
business at Lancaster. The firm has 
plans for a $5,000 garage building 60 by 
132 ft. 

Recent Wisconsin Garage Happenings 
— W. W. Osborn has opened a garage and 
repair shop in the Stroebel warehouse 
building on Main Street, Neenah, Wis. 
Hunt & Machia, operating the Sawyer 
Garage at Sturgeon Bay, are now lo- 
cated in their new fireproof garage, 
erected on the site of the building de- 
stroyed by fire on Sept. 13, 1914. The 
Western Iron Stores Co., Milwaukee, one 
of the largest wholesale and retail deal- 
ers in mechanics' tools, machinists', mill 
and shop supplies, has moved to new and 
larger quarters at 145-147 West Water 
Street, one block south of Grand Avenue. 
The Main Auto Co., Appleton, has pur- 
chased the stock, equipment and busi- 
ness of the Griffin Auto Co., Appleton. 



Motor Men in New Roles 

Bertman Succeeds McManus — A. W. 
Bertman has succeeded E. E. McManus 
as advertising representative for the St. 
Louis, Mo., branch of the Firestone Tire 
& Rubber Co.. 

Kenney in St Louis — F. C. Kenney, 
who has been managing the Memphis, 
Tenn., Studebaker branch, has returned 
to St. Louis, resuming his former posi- 
tion of assistant manager at that branch. 

Hopkins Goes to Providence — E. C. 
Hopkins, formerly identified with the 
Boston branch of the Buick Co., has gone 
to Providence to become manager of the 
Buick agency in Rhode Island controlled 
by Charles F. Thatcher. 

Gets National Tire — The Barhthouse- 
Hemmerly Auto Co. has secured the 
agency in Marion, Ohio, for the National 
tire. 

Arnold Branches Out — The Arnold 
Auto Co., Wichita, Kan., will establish 
a branch house at Hutchinson. The con- 
cern handles the Chalmers. 

Studebaker in Oklahoma City — A 
wholesale Studebaker branch has been 
opened in Oklahoma City under the man- 
agement of Iver Schmidt. 

Bimel Indiana Headquarters — The 
Bimel Buggy Co., Sidney, Ohio, maker 
of the Elco "30," has established State 
headquarters in Indianapolis, Ind. A. C. 
Nobes, president of the Sidney concern, 
is in charge. 

Move to New Quarters — The sales- 
rooms of the Paige Detroit and the 
Saxon in Boston, Mass., have been moved 
into a new building just finished at 595 
Newbury Street. Both companies will 
have ample quarters for salesrooms and 
service stations. 

Installs New Furnace — The Wisconsin 
Welding & Cutting Co., Milwaukee, Wis., 
is installing considerable new equipment, 
including a furnace costing $1,500. The 
shop is now equipped to weld aluminum, 
this department being in charge of Gus- 
tave Johnson, an expert in this line. 
C. H. Hansen is general manager. 

Welding and Cutting Shop — A welding 
and cutting shop that makes a specialty 
of motor car work has been established 
at Green Bay, Wis., by Walter F. Gerald, 
formerly associated with the Universal 
Oxygen Co., Sheboygan, Wis. The new 
shop is known as the Badger Welding & 
Cutting Co., and is located at 127 South 
Barclay Street. 



Ogg Detroit Electric Mgr. — Basil Ogg, 
former president of the Springfield Auto 
Sales Co., Springfield, 111., has been ap- 
pointed manager of the branch house to 
be established by the Anderson Electric 
Car Co. of Detroit, and which will open 
for business at 218-222 South Fourth 
Street, Springfield. Mr. Ogg will devote 
his entire time to this firm. 

Dealer 

Opens in Louisville — The Paige Motor 
Sales Co., which secured the. Paige 
agency in the Louisville territory Aug. 1, 
has opened an office and salesroom at 
725-729 South Fourth Street, Louisville, 
Ky., formerly occupied by the Kentucky 
Motor Car Co. Edward A. Briel is presi- 
dent and manager of the new concern. 

Peck in New Quarters— The Peck Auto 
Sales Co., Studebaker distributor in the 
Grand Rapids (Mich,) territory, has com- 
pleted and moved into its new service 
station repairshop. The building is con- 
crete and brick construction. The pres- 
ent quarters of the company across the 
street will be devoted to sales and office 
purposes. 

Shop and Service Station— The Hud- 
son-Brace Motor Co., handling the Hud- 
son in Kansas City, Mo., is building a 
shop and service station 50 by 112% ft. 
on Oak Street, in the rear of their 
present salesrooms. The present quar- 
ters where the shop is now located will 
then be used for salesrooms, second- 
hand cars and cars in process of delivery. 

Judd Takes Over Business— John L. 
Judd, who has been traveling representa- 
tive for the E. A. Gilmore Co., Boston, 
Mass., New England distributor for the 
Lewis VI and the Allen cars, has taken 
over the business and he will continue it 
at the present salesrooms, 92 Massa- 
chusetts Avenue. Mr. Gilmore has re- 
tired from the business entirely and he 
may go to Worcester to handle the 
Dodge. 

Opens in Kansas City— The Bush- 
Morgan Motor Co. opened for business 
Aug. 2 at 1526 Grand Avenue, Kansas 
City, Mo., as agents for the Paige car. 
They have a well-equipped repair shop 
and service station, handsome offices and 
commodious salesrooms. Mr. Roy R. 
Bush was formerly well known in the 
farm implement field when with the 
Kingman-Moore Co.; later he was with 
the Velie Co. at Moline. Mr. W. H. 
Morgan has been associated with Mr. 
Bush for many years. 
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Birmingham Co. Moves — The Turner 
Electric Supply Co., Birmingham, Ala., 
has moved to 2104 First Avenue. 

Buys Supply Co.— The Austin Tire & 
Supply Co., with C. L. Pate manager, has 
purchased the business of the Aber- 
Schultz Auto Co. at Austin, Tex. 

New Dallas Velvet Co.— D. L. Ormsby, 
distributor of Velvet shock absorbers for 
the State of Texas, has sold his State 
rights to the M. & S. Sales Co., Dallas, 
Tex. 

New Los Angeles Garage — R. Stark- 
weather has opened a general repair 
shop at 726 West Pico Street, Los An- 
geles, Cal., to be known as the Imperial 
Garage. 

Packard Electric in Detroit — The 
Packard Electric Co., Warren, Ohio, has 
opened a branch office in the David Whit- 
ney Building, Detroit, Mich. W. L. 
Marsh is in charge. 

Madison Opens in Louisville — The 
Madison Co., which recently acquired the 
agency for the Madison, has opened an 
office and salesroom at 206-210 East 
Broadway, Louisville, Ky. 

New Garage for Shawano — The F. H. 
Gruetzmacher Automobile Co., Shawano, 
Wis., organized recently, is erecting a 
large garage. The building will contain 
a complete machine shop and welding 
plant. 

Headquarters at Dallas — The Giant 
Tire & Rubber Co., Omaha, Neb., has ob- 
tained a permit from the Secretary of 
State of Texas to do business in that 
State. Its Texas headquarters will be 
at Dallas. 

Toledo Co. to Move — The Browne Sup- 
ply Co., Toledo, Ohio, has taken a lease 
of the corner at Jefferson and Erie 
Streets and will occupy it about July 15. 
The company will have practically 
double the space it now occupies. 

New Tire Store— The Louisville Tire 
Co. has moved into its new tire and ac- 
cessory store at 666 South Third Street, 
Louisville, Ky. The company handles 
Dayton airless and pneumatic tires. F. 
W. Weisenberger is the manager. 

Noxal Co. Makes Change— The Noxal 
Co. is giving up its sales office at 1400- 
1402 Michigan Ave., Chicago, 111., and is 
combining its sales office with the execu- 
tive and manufacturing offices at 29 
South Clinton Street, change taking 
place Aug. 1. 

Hartford Dealer Moves. — Kingsley & 
Wetherell, Inc., Hartford, Conn., repre- 
sentatives of the Moon and King, have 
leased the store at 11 Main Street for 
a salesroom and will occupy it in the 
near future. The service station at 59 
Congress Street will be retained. 

Open New Oil Station — Austin, Bry- 
ant & Carter, distributors of A B C oils, 
will shortly open a distributing station 
in San Francisco which will supply the 



trade of all of northern California, in- 
cluding Stockton and Sacramento. 

Auto Supply Opens in Seattle — Barsby 
& Neep Auto Supply Co. opened in 
Seattle, Wash., recently, and will act 
as distributors of Master carbureters in 
the King County territory, besides which 
they will handle Marathon tires and the 
complete Johnsville line of accessories. 

New Velie Distributors — A. W. and 
M. J. La Roche have been appointed east- 
ern distributors of the Velie Motor 
Vehicle Company of Moline, 111., under 
the firm name of La Roche Brothers. 
Salesrooms have been secured at 506-508 
North Broad Street, Philadelphia, Pa. 

Oakland Company Organized — The 
Oakland Motor Co. has been organized 
at Austin, Tex., and it has been ap- 
pointed distributor for the Oakland in 
that territory. H. H. Cullen and F. E. 
Pryor are managers. The company has 
opened rooms at 300 East Fifth Street. 

Places Big Ball Order — The Los An- 
geles branch of the Ahlberg Steel Bear- 
ing Co. has placed an order for 100,000 
steel balls, which is only the beginning 
for the .Los Angeles house. The stock 
inventory shows 150,000 on hand. The 
branch will keep stock on hand to sup- 
ply the service stations of twelve states. 

New Midgley Tire Agencies — The fol- 
lowing firms have taken on Midgley 
tires: Peterson-Keyes Automobile Co., 
401 North Capital Avenue, Indianapolis; 
Motor Tire & Repair Co., 1817 Grand 
Avenue, Kansas City; Athena Tire Co., 
Chicago, 111.; Kleyn Automobile Co., 
Duluth, Minn., and Peters & Sons, Ltd., 
London. 

Milwaukee Garage to Add — The 

Sanger Automobile Co.. 564-574 Farwell 
Avenue, Milwaukee, Wis., operating one 
of the largest garages in Milwaukee, and 
representing the Franklin, is preparing 
to double the size of the garage by the 
addition of a full second floor. 50 bv 130 
ft. The first floor will be remodeled and 
equipped with electric freight elevators, 
steel shutter rolling doors, etc. 

Babcock in New Shop — The Babcock 
Automobile Spring Co., Milwaukee. Wis., 
has taken occupancy of its new factory 
and store building at 192-194 Milwaukee 
Street. The company devotes its atten- 
tion exclusively to replacement of auto- 
mobile springs and expert repairing, 
which includes re-arching and re-tem- 
pering. The company is Wisconsin dis- 
tributor for the Tuthill-Titanic spring. 

Recent King Changes — Reason & Ross, 
King dealers in Cincinnati, have changed 
firm name to the King Motor Sales Co. 
The Bowman Sales Co., King dealer, 
has changed its location from McKean, 
Pa., to Erie, Pa., where it was located at 
18-24 West Fifth Street. Barnhart & 
Danner, King distributors at Salt Lake 
City. Utah, have moved into a new estab- 
lishment at Fourth South and West Tem- 



ple Streets, and will operate under the 
name of Lincoln Garage. 

Hyatt Roller's New Bldg.— Excavating 
is well under way for the new office 
building of the Hyatt Roller Bearing Co. 
at Cass Avenue and West Grand Boule- 
vard, Detroit, Mich. The building will 
be the home of the sales and engineering 
departments of the automobile division 
of the Hyatt Company. It is to be three 
stories high and its exterior will be of 
rough red brick with fine stone trim- 
mings and cornices. 

Recent Braender Tire Changes — The 
Braender Rubber & Tire Co. advise that 
Ketcham & Lawrie of Newark are no 
longer their agents in the State of New 
Jersey. They have appointed the O. A. 
R. Motor Car Co., 915 South Avenue, 
Plainfield, N. J., to represent them in 
that territory. The Tire Shop, 1926 
North Charles Street, is no longer rep- 
resenting the Braender Rubber & Tire 
Co. in Baltimore, but the McGraw Tire 
Co., Inc., 10 West Oliver Street, Balti- 
more, has taken the agency for the 
Braender products for the entire State 
of Maryland. 

St. Louis Cos. Extend.— The Park 
Automobile Co., St. Louis, Mo., agent 
for the Chalmers line, has been given 
additional territory in three states. The 
new selling territory of the Park com- 
pany includes twenty-seven counties in 
Missouri, thirty in Illinois and seven in 
Kentucky. The Park company will ap- 
point sub-agents in the larger towns of 
the new territory in the near future. 
The Weber Implement Co., distributor 
of Hupmobile and Mitchell cars, has 
opened a news salesroom for used cars at 
the northwest corner of Eighteenth and 
Pine Streets. The building is two stories 
high and covers a lot of 100 by 109* ft. 

Louisville Trade Happenings — The 
Empire Auto Sales Co., agent for the 
Empire, has moved its quarters from 437 
South Second Street to 624 South Third 
Street, Louisville, Ky. The Louisville 
Automobile Exchange, 544 South Third 
Street, has secured the agency for the 
Mitchell. Kentucky Motor Car Co., Cin- 
cinnati, Ohio, formerly agent for the 
Oakland in the Louisville territory, has 
discontinued its Louisville office, located 
at 725 South Third Street. The Hyatt 
Auto Repair Co. has opened a repair 
shop at 211 York Street The Hanna 
Gibson Co., 206 East Broadway, has ac- 
quired the agency for the Madison Six. 
The Quick Tire Service Co., Third Street 
and Broadway, has been appointed Louis- 
ville distributor for the United States 
Tire Co. The Central Garage has 
opened an accessory store and automo- 
bile repair shop at 437 South Second 
Street. J. J. Gaffney is president of 
the concern. The Callahan Motors Co., 
agent for the Chandler, has acquired 
the Louisville agency for the Scrlpps- 
Booth. 
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2,070,903 Cars in United States 

Registrations for First 6 Months of 1915 Show 
Gain of 334,809—625,000 Car Output Predicted 

By Donald McLeod Lay 



T last the number of automobiles and motor trucks in 
the United States has passed the 2,000,000 mark, 
the total registration throughout the country at the 
end of the first six months of 1915 showing that 2,070,903 
machines are in use between the Atlantic and Pacific and 
Canada and the Gulf. These 
statistics represent the most 
accurate count it is in any way 
possible to secure, all duplicate 
registrations being deducted. 



334,809 Gain 

This stupendous showing at 
first glance almost overshadows 
the gain of 334,809 registrations 
over the 1,747,234 cars and 
trucks in use at the end at 1914, 
as reported in The Automobile 
for March 25. Significant as 
these statistics are in the regis- 
tration field, they also serve to 
indicate the tremendous volume 
of production which, contrary to 
many predictions, instead of de- 
creasing, has expanded steadily 
so that at the present time prac- 
tically all of our factories are 
either working night and day or 
«p to capacity. While one con- 
cern alone has manufactured 
over 300,000 gasoline passenger 
cars, the other makers of this 
type of vehicle have almost all 
increased their outputs, while 
the manufacturers of electric 
passenger cars and those of 
trucks of all classes have found 
their factories taxed to the ut- 
most to keep up with the grow- 
ing demand. 

Predictions as to the total 



Qpoo.ooo 



2,070,905 



1,300,000 



J. 000. ooo 



500,000 



1931 



New York 185,767 

Ohio 152,950 

Illinois 151,832 

California 138.600 

Pennsylvania 128,062 

Iowa 117,407 

Michigan 93,669 

Minnesota 82,000 

Indiana 81,208 

Massachusetts 76,168 

Texas 72,433 

Wisconsin 70,490 

Missouri 64,460 

Nebraska 60,000 

Kansas 59,485 

New Jersey 58,179 

Washington 35,000 

Connecticut 34,199 

Maryland 25,732 

Oklahoma 25,000 

Tennessee 24,951 

North Dakota 24,000 

South Dakota 22,700 

Georgia 22,150 

Colorado 21,-688 

Oregon 20,419 



output of these factories during the current year are found 
to be very conservative when they halt at a total of 625,000 
cars and trucks. When one pauses to think that in addition 
to the 300,000 cars made by one company there are several 
other concerns building from 50,000 to 100,000 cars yearly, 

and a larger group of manu- 
facturers who may be credited 
with turning out from 10,000 to 
50,000 cars, it is found that 
625,000 is by no means out of 
the question. 

An idea of the remarkable up- 
ward sweep of production to- 
gether with the accompanying 
increase in car and truck regis- 
tration since 1910 may be 
gained from the tabulation at 
the top of page 273. The detail 
figures for the individual States 
together with their totals are to 
be found in the full page table 
immediately below. To graph- 
ically illustrate the car popula- 
tion of the different States, the 
map at the top of page 272 
shows the distribution through- 
out the country. 
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Virginia 17,799 

Maine 16,865 

North Carolina 16,815 

South Carolina .... 16,000 

Rhode Island 15,000 

Kentucky 14,820 

Florida 12,493 

West Virginia .... 12,000 

Alabama 11,800 

Montana 11,000 

New Hampshire . . 10,422 

Vermont 9,489 

Dist. of Columbia.. 8,600 

Mississippi 8,500 

Arkansas 7,200 

Utah 6.615 

Idaho 6,928 

Arizona 5,426 

Delaware 4,135 

Louisiana 4,000 

New Mexico 3,695 

Wyoming 3,262 

Nevada 1,190 



Total 2.070.903 



Automobile and motor truck registrations In the various states 
up to July 1, allowing for duplicate registrations 



Farmers Buying Cars 

One of the phenomenal fea- 
tures apparent to anyone ana- 
lyzing the registration statistics 
for the past two years is the 
gain made by the States whose 
populations are for the most part 
devoted to agriculture. These 
growing statistics serve to em- 
phasize the reports to the effect 
that farmers throughout the 
country and especially through- 
out the grain belt of the Middle 
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Map showing the distribution of automobiles and motor trucks throughout the different states of the country, as revealed by the 
statistic* of the registration officials. All duplicate registrations, such as those of non-residents and those due to transfers of ownership of 
the same car, have been deducted 



Dealers, Garages, Supply, Repair and Charging 
Stations in the United States, etc 



States 






Repair Supply Charging 




Dealers 
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Dealers Stations Total 
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Connecticut 
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313 
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21 


23 


506 


Delaware 


44 


50 
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District of Columbia 


46 


46 


20 


12 
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111 


Florida 
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25 
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69 


61 
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Illinois 


1.254 


1,166 


93 


52 


144 


1,881 


Indiana 


646 


597 


68 


19 


67 


1,007 




1.334 


1.077 


84 


19 


84 


1.646 


Kansas 


S64 


565 


40 


12 


37 


934 


Kentucky 


169 


135 


7 


3 


14 


217 


Louisiana 


76 


55 


7 


3 


12 


104 


Maine 


184 


196 


16 


4 


12 


299 


Maryland 
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23 


10 


12 


251 


Massachusetts 
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30 
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Nevada 


33 


34 


6 


1 


2 


59 


Vew Wnmnshire. . . 


127 


ir,2 


15 


3 


13 


213 




432 


714 


48 


34 


53 


936 




r>7 


49 


1 


1 


2 


82 


New York 


1,314 


1.661 


196 


156 


138 


2,596 


North Carolina 


1S1 


144 


14 


3 


10 


216 


North Dakota 


313 


214 


14 


1 


9 


413 


Ohio 


979 


S39 


92 


58 


110 


1.479 


Oklahoma 


210 


178 


14 


12 


9 


314 


Oregon 


159 


165 


11 


17 


14 


253 




1,062 


1.138 


73 


110 


105 


1.727 




SO 
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12 


38 


S 


208 




S3 


89 


4 


s 


3 


134 


South Dakota 


31S 


213 


o 


17 


10 


400 




124 


95 


11 


16 


8 


188 




4" 


367 


33 


55 


45 


713 




49 


37 


3 


9 




7« 




i»o 


112 


3 


13 


3 


181 




160 


119 


10 


14 


10 


218 




2-1 


227 


21 


34 


20 


289 


West Virginia 


133 


97 


3 




16 


168 




6S3 


558 


15 


52 


50 


887 




41 


33 


None 


6 


4 


59 




13 


10 


None 


1 


None 


15 




524 


430 


26 


29 


68 


691 




9 


9 


None 


None 


2 


12 




4 


5 


None 


None 


3 


5 




17.903 


17.016 


1.787 


947 


1,553 


27.702 



West, have been buying cars in constantly growing numbers 
and are still buying them. 

Two features of the automobile and motor truck market 
which may be mentioned as peculiar to 1915 are the war 
orders for cars, trucks and tractors for the European bellig- 
erents and the continued rainy and stormy weather, which, 
in some sections, has had a very bad effect on the standing 
crops, road conditions and numerous other factors which 
must always be considered as influences on the automobile 
market. 

Ohio Shows Largest Gain 

Comparing the gains made in registration by the various 
States during the first six months of 1915, we find that the 
ratio of increase has been fairly uniform as compared with 
the registration increases during the calendar year 1914. 
Ohio shows the largest gain, having 32,096 additional regis- 
trations to its credit since the first of the year as compared 
with an increase of only 36,348 in the previous twelve months. 
However, it must be remembered that the bulk of the regis- 
trations are made during the first six months of the year so 
that it can hardly be expected that the tremendous increase 
will continue at its present rate, although it is practically 
certain that the 1914 statistics will be far surpassed. New 
York comes second with 25,302 more registrations than at the 
beginning of the year and comparing well with its gain of 
37,302 in 1914. Michigan is slightly ahead of Pennsylvania 
with 22,085 new registrations as compared with 22,016. 
Michigan's gain is already larger than its total increase for 
the entire year 1914, while Pennsylvania's is two-thirds of 
its last year's figure. Illinois is credited with 19,494 addi- 
tional registrations while Iowa has 18,000, Wisconsin has 
16,108, Indiana has 15,708, Oklahoma 15,640 and California 
15,499. Other States showing gains of 10,000 registrations 
or over since the first of the year are: Minnesota 14,635, 
Missouri 14,128 and Nebraska 10,000. 

Taking up the individual standing of the States with re- 
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spect to the total number of cars and 

trucks in use, New York still leads 

the van with 185,767, all duplicate 

registrations, including non-resident 

registrations and cars re-registered 

owing to changes of ownership, etc., 

having been deducted from the gross 

total. Ohio has usurped second place 

with 152,960, Illinois, which formerly 
held it, having fallen back to third 
position with 151,832. California, 
which was third at the beginning of 
the year is now in fourth place with 
138,600, while Pennsylvania has 
moved up to fifth place from sixth 
position at the end of 1914, having 
128,062 cars and trucks. Sixth place 
goes to Iowa, which was formerly 
fifth, this State having 117,407 regis- 
trations when the duplicates are de- 
ducted. Michigan has risen from 
eighth to seventh place and is nearing 
the 100,000 mark, having 93,669, while 
Indiana, which was tenth, is now eighth with 81,208. Massa- 
chusetts has dropped back from seventh to ninth place which 
is significant of the more rapid growth of registration in 
some of the central and western States. The Bay State's 
total is imposing, however, being 76,168. Tenth place goes 
to Texas with 72,433, these figures being based on the count 
made by the Dallas Chamber of Commerce last December, 
no later statistics being available. Texas has thus moved 



Production and Regis- 
tration Since 1910 

1915 to July l 



Registration 

2,070,903 


1914 


Production 

625,000 

(Estimate) 


1,754,570 


1913 


515,000 


1,253,875 


1912 


450,000 


1,010,483 


1911 


378,261 


677,000 




209,957 



up one position in the ranks; Wiscon- 
sin, with 70,490, has moved from 
thirteenth to eleventh position. Mis- 
souri has gained two places, rising 
from fourteenth to twelfth, its total 
being 64,460. Nebraska with 60,000, 
Kansas with 59,485 and New Jersey 
with 58,179 are the only other States 
with registrations of over 50,000. The 
standings of the States in this respect 
may be seen in the tabulation on page 
271. 

Few Systematic Records Kept 

Comparatively few of the State 
registration officials have systematic 
record keeping departments which en- 
able them to give detailed registration 
statistics. In other words, while they 
are usually able to give the total num- 
ber of registrations, they have no rec- 
ords to show how many are gasoline 
passenger cars, how many electric pas- 
senger cars, how many gasoline trucks or electric trucks. A 
perusal of the tabulation at the bottom of this page will serve 
to illustrate this excellently. It will be noted that the total 
registration is available in practically every case whereas 
only a few of the States are able to give the detailed statis- 
tics, the result being that the totals are far from complete 
in all these cases. For example, the total number of chauf- 
feurs in the United States of whom records are available is 
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58.927 


.1,449 
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3,192 
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275,746 


$13,259,440.41 





NOTE. — 3,500 steam cam, 350 trteam trucks, included. • Number of cars belongiiur to residents of other States. •• Number of cara re-regiatcred owing to change of ownership, etc. •** Not 
listed separately by registration officials. tEstimated by 8tate registration officials. ttEsthnated on basis of population with reference to sectional registration. JRegistration law runs from 
juty to June. ! {Statistics from Dallas Chamber of Commerce, these being only up to December, 1914. Electric cars and trucks are usually included among the gasoline machines. 
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25,2.02 




Thirteen states show Increase* of 10,000 or over as compared with 
their registration statistics at the end of 1914 

276,746, which, when compared with the 2,070,903 car total, 
is manifestly far too low. 

Fire States Have New Laws 

Perennial registration is still the rule in the District of 
Columbia, Utah and Texas, Florida having left this group 



by the passing of a new law this summer. In Texas, regis- 
tration, in addition to being perennial, is of a local character, 
as is the case in South Carolina. Other States which have 
new laws are Michigan, Nebraska, Oklahoma and Washing- 
ton. Triennial registration continues to characterize Min- 
nesota while Mississippi is still in the predicament of having 
its automobile law invalid. 

$13,259,440.41 in Fees 

As an indication of the extent to which automobile regis- 
tration fees go toward supporting the State governments, 
etc., returns from twenty-seven of the forty-nine States show 
the tremendous total of $13,259,440.41 which has been paid in 
fees by the automobile and motor truck owners of these 
States during the first six months of 1915. 

27,702 Dealers, Etc. 

Another side of the automobile industry which reflects the 
rapid increase in the registration and production of cars and 
trucks is that occupied by the dealers, garages, repair 
shops, supply dealers and charging stations for electric bat- 
teries used in the cars. According to the Automobile Trade 
Directory, the authority in this field, there is a grand total 
of 27,702 of these in the United States, Canada, Mexico, 
Hawaii and the West Indies, all overlapping establishments 
being counted but once. Counting them individually, there 
are 17,903 dealers, 17,016 garages, 1787 repair shops, 947 
supply dealers and 1553 charging stations. The distribution 
of these establishments among the various States and 
countries may be seen in the tabulation appearing on 
page 272. 



Recent Court Decisions — Race Horse Injured 



By George P. Kaiser 



IN a recent Maryland case the owner of a race horse re- 
covered damages against an automobilist, whose car 
had run down and injured the horse. 

The horse was 5 years old, eligible for the 2.24 class; had 
won all amateur races in which it had been entered, and had 
come in second in its first professional race. While in Balti- 
more, being driven to the driving park, it was injured in a 
collision with an automobile, and when raced later in the 
season it was unsuccessful. The owner was allowed to show 
that while it had formerly been level-headed, fearless, a bold 
racer, and easy to handle, after the accident it was high- 
spirited, nervous, easily frightened, timid in racing and 
valueless as a race horse. 

The court also held that a photograph of the horse, taken 
before the accident, could be used in order that the injuries 
might be pointed out and decided judgment for the owner 
against the motorist was proper upon the facts. — Wetter vs. 
Weiss, 92 Atlantic (Maryland) 1028. 

Usual Guarantee 

In Kentucky a person suing for breach of warranty on an 
automobile sold on the "usual guaranty" must show what 
the usual guaranty was. 

In a suit for damages for breach of warranty against a 
motor car company, the court decided in favor of the com- 
pany. The other party contended that, the company had 
guaranteed and warranted the car sold to do good work, to 
operate well and be capable in every respect; to run over 
certain territory which he might have occasion to travel; 
and as the machine was warranted not to be defective, and 
be suitable to transport him and his passengers safely, but 
in reality it would not operate or do good work but was 
worthless as an automobile. 

The company claimed that there was a 90-day warranty 



to replace defective parts, provided the machine was not 
repaired outside the factory. 

The court held that the dealer said a 1-year guaranty 
on the car was not in absence of evidence of the dealer's 
authority as an agent, and in the face of proof that he 
was not an agent competent evidence to show what the 
usual guaranty was. The proper way to prove the usual 
guaranty was to call upon the company's officers or some 
other competent person to testify. — Johnson vs. Co., 169 S 
W: (Kentucky) 992. 




The 1916 seven -passenger Chalmers six, the chassis of which was 
described In THE AUTOMOBILE for July 22 
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Possible Troubles With Aluminum Motor 

A Brief Consideration of Some Smaller Details and Their Seriousness 

By A. Ludlow Clayden 



SINCE writing last week on the subject of the possibilities 
of aluminum that have been neglected, it has been pos- 
sible to obtain the opinion of one of the largest of mo- 
tor manufacturers, who was also one of the first to experi- 
ment with aluminum cylinders, and the engineering opinion 
in this large plant seems to be capable of summation into the 
idea that the ultimate triumph of aluminum depends upon 
nothing but its price. That the aluminum motor is a better 
motor by virtue of its light weight and by virtue of its better 
conductivity to heat is undeniable, and it appears that the 
naturally anticipated difficulty of porosity is not a real 
trouble. 

Suits Valve-in-Head Motor 

There is no doubt, however, that the aluminum construc- 
tion lends itself best to the overhead type of valve gear. In 
an engine with detachable cylinder heads any porosity of 
the bore is cared for by the cast iron liner, the head can 
easily be thick enough to remove all risks and both main 
block and head are simple castings, which again cuts the 
chances of porosity developing. At the same time it is 
reasonable to suppose that practice will make perfect in this 
as in all other things, and the aluminum cylinders of to-mor- 
row ought to be better than those of to-day. 

Curiously, the idea of casting the aluminum around the 
iron liners is not favored by either the founders or the engi- 
neer who has done most experimenting with aluminum 
motors. Broadly the idea is that the absolutely even thick- 
ness of the iron liner makes for freedom from distortion 
and that in making a composite casting it would be im- 
possible to use a liner nearly so thin as can be done by the 
other method. Also it is not easy to cast the aluminum 
around so large a mass of iron as would be necessary. 

In the machine shop the task of boring out the aluminum 
to receive the iron liner is a quite light one, as a rapid cut 
can be taken and the fitting of the liner is not difficult. 
Liners which have been put in cold while live steam was 
blown around the aluminum jacket have shown no tendency 
to loosen up in service and really there is no reason why 
they should do so as there is very little axial force trans- 
ferred to the cylinder walls by the well-lubricated piston. 

More dubious perhaps, is the durability of the cast iron 
valve seats that are cast in place as shown last week in the 
photograph of a block prepared for an L-head motor. It 
would be permissible to wonder whether the constant ham- 
mering of the valve may not loosen the iron in time, but 
even should it do so there are other ways of tackling the 
problem. For instance the valve seat and the valve stem 
guide might easily be a complete part, just as the cylinder 
liner is a complete part, and such a piece could be secured 
in a previously bored out seating in the aluminum. 

Another point for speculation is the proper material for 
valve caps where an L-head design is employed. From the 
expansion viewpoint aluminum should be the best material 
and it would also have the advantage that it would carry 
heat away from the spark plug much better than a steel or 
iron cap, but it seems probable that the durability of the 
screw thread would be insufficiently good, considering how 
tightly valve caps have to be screwed in. 

This last difficulty remains, whatever the material of the 



cap, so it looks as though the designer of an L-head job with 
aluminum cylinders would have to devise some novel way of 
securing the valve caps without using fine pitch screw 
threads. Of course the adoption of a detachable head does 
away with the difficulty, but there are many engineers who 
dislike to abandon the individual valve accessibility that is 
given by the use of valve caps. 

Another thought suggested by discussing the subject, is 
that some engineers have kept away from the overhead cam- 
shaft type of motor because they think it cannot be made 
without a considerable increase of weight over the normal 
type. Whether this is true or not, it follows that this draw- 
back is removed by the possibility of employing a lighter 
metal. 

Yet another question that has arisen is the problem of 
fastening together the upper and lower portions of an alu- 
minum engine with a detachable cylinder head. Often it is 
not too easy to find accommodation for more than the mini- 
mum essential number of studs and the softness of aluminum 
would call for an increase in the number so that the stress 
on each might be lessened. Here again the objection seems 
to be more imaginary than real, judging by experience as it 
exists at present, but a more serious possibility is that a 
stupid person could easily bend an aluminum cylinder head 
by tightening down too much on one stud before taking up 
the others. With a cast iron head there is danger of crack- 
ing the casting this way, but it is not so likely a happening. 
There may be nothing in the objection, but if there were it 
would seem advisable to devise some dodge which would 
enable the studs to be replaced by bridge pieces or clamps of 
some kind. Several possible ways suggest themselves but the 
chances are that they need not be considered unless practice 
proves the contrary to be the case. 

Some Useful Data 

A point which will arise naturally in the mind of an engi- 
neer when first he thinks of using aluminum cylinders is that 
the co-efficient of expansion for aluminum is greater than 
that for cast iron. Examining the actual figures for a mo- 
ment, the co-efficient of expansion for aluminum is 0.000023. 
Assuming that the motor operates between the temperatures 
of 32 and 212 deg. F., which is an over statement, the expan- 
sion per foot would be 0.0023 ft. or just under 28 thousandths 
inch. If the distance between the cylinder bore centers is 
6 in. the maximum displacement on a large six-cylinder 
motor would not exceed 30 thousandths at most, as the range 
of temperature over which a motor operates is much smaller 
than from 32 to 212 deg. F. Per cylinder the amount of 
axial displacement would therefore be about 4 to 5 thous- 
andths which the normal end play on a connecting rod bear- 
ing exceeds very greatly. 

Another point is the amount which must be allowed for 
shrinkage in casting, this being 5/32 in. per foot as against 
% in. for cast iron, not by any means a serious matter. 

Prefers Steel to Aluminum 

PORT JEFFERSON, L. I., N. Y.— Editor The Automo- 
bile: — The question of aluminum and its uses in the 
make up of the modern automobile as outlined by A. L. 
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Another view of the Sterling aluminum motor Illustrated and de- 
scribed In THE AUTOMOBILE for Aug. 5 

Clayden in The Automobile, Aug. 5 issue, will no doubt 
open up a discussion which should establish something of 
value in reference to this material and its general use. 

My experience conflicts with his conclusions and recom- 
mendations in a great many ways. I am not forgetful, how- 
ever, of the fact that we may consider the results to be ob- 
tained from several different angles which would more or less 
influence the obtainable results to be had by the use of 
aluminum. In explanation of this statement in the case of 
a low-priced automobile with a comparatively low range of 
efficiency required the generous use of aluminum would 
without doubt result in a material gain in efficiency both in 
up keep and readability, but to produce increased efficiency 
by reducing weight and increasing the power output dis- 
regarding the gains as a result of weight reduction alu- 
minum would be the last metal used. 

In the first instance it would mean the easing up of work 
required and from a predetermined unit with given capacities 
it would- result in a net improvement, but in the latter case 
the object would be to refine the power plant bringing it up 
to a higher standard in an endeavor to generate more power 
with a smaller unit. This would mean increased ability de- 
manding higher stresses and higher thermal efficiency. 
Carrying this theory to a point within practical limits would 
result in reducing the power demanded, which together with 
the increased ability would result in a net gain many times 
greater than an attempt to lessen the weight through the use 
of aluminum under the same conditions as mild steel and 
cast iron are now used. 

Difference in Expansion 

Assuming that one adopts the second plan I do not believe 
the use of aluminum would be permissible in any of the 
vital parts about the motor. The first great handicap is the 
vast difference in expansion between this metal and any of 
the stronger steels or even cast iron, which means that the 
use of liners or inserts is practically prohibited, and still 
further considering the fact that while aluminum is only 
about one third lighter than steel its strength is less than 
one-sixth as great as that of modern steel, the result being 
that most any part of a motor or car can be made lighter 
by the use of steel. My impression is that if two engineers 
of equal ability were given free hand to design an automobile 
of a given capacity one to be confined to the use of steels and 



the other to the use of aluminum, cast iron and mild steel, 
that the former would win out by a large margin so far as 
ability and lightness are concerned. 

Referring to the Sterling motor used in the article as a 
criterion of the use of aluminum I would doubt very much 
the ability of this motor to withstand being brought up to a 
high efficiency for any length of time. The insertion of a 
cast iron sleeve for the cylinders would to my mind destroy 
any gain to be derived from the conductivity of aluminum 
so far as dissipating internal heats is concerned inasmuch 
as the joint would prove a non-conductor to a far greater 
extent than the aluminum would improve the conductivity. 

There appears only one possible condition that might make 
this type of construction possible and that is that owing: to 
this joint the inner sleeve would work under a much higher 
temperature than the outer walls, which might overcome the 
grea.t difference in the co-efficient of expansion between the 
two metals, but even should this assumption prove to be a 
fact we are still up against the tremendous range of temper- 
atures that exist in the operation of a modern automobile, 
and whether or not these could be compensated for by pro- 
longed experiments is a question. 

Redesign to Reduce Weight 

Since the total weight of this motor is not given it would 
be quite hard to give an estimate of what could be saved in 
design, but it does not follow the best design for lightness, 
and my impression is that the motor could be re-designed and 
be made lighter by using iron and steel throughout than it is 
as shown with the use of aluminum, and there is no doubt 
but what its power output could be increased per pound 
weight considerably, and after all this is the unit of measure 
that must be considered. 

The use of aluminum and aluminum alloys for pistons is 
certainly a mistake so far as my experiments have led me to 
believe. That they can be made at less cost than a steel 
piston or cast iron of equal weight is a fact, but when it 
comes to the question of weight, disregarding cost, the steel 
is far ahead of aluminum. Besides with the steel piston a 
much higher thermal efficiency can be had than with the use 
of aluminum. In the case of the Sterling motor if the alu- 
minum cylinders are lined with cast iron the conductivity of 
the aluminum piston loses its value to a great extent and 
my impression is that a very low compression ratio would 
have to be used in order to keep from melting the pistons. 

The use of aluminum to any great extent for important 
chassis parts has also received a setback in my estimation as 
a result of my later experiments along this line. I am 
thoroughly convinced that road shocks run much higher at 
times than any of us estimate. My conclusions along these 
lines are brought about by the use of aluminum in chassis 
parts. Inasmuch as failures appear at long intervals ap- 
parently not consistent with fatigue or ordinary use while 
none of the steel parts as used in my last two years of 
experiments have shown a sign of failure, so that by using 
aluminum I believe a factor of safety of twenty to one would 
have to be adhered to. This would mean that the weight of 
your parts would be far in excess of steel under the same 
conditions when you use a factor of safety of ten to one 
figuring from the elastic limit of steel rather than its ultimate 
strength. A more convincing argument can be had when con- 
fined to some specific case, a result which we hope will be had 
if the subject can be kept alive in the columns of your paper. 
— Finley Robertson Porter Co., Inc. 

Aluminum Too Porous 

Detroit, Editor The Automobile: — Relative to the use of 
aluminum castings for cylinders, for motorcars, permit me to 
call to your attention that in 1906 the Oldsmobile Co. used a 
water pump on the forward end of the crankcase. This pump 
was of the key type, the body of the pump being machined 
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inctlj out of the aluminum crankcase. In certain sections 
ef this country the water was of such a character that it 
rapidly ate through the aluminum and permitted leakage of 
Hie inside of the crankcase. This was so serious that the 
Oids company had to make a change in design and incorpo- 
nteapump as a unit, bolted to the face of the crankcase. 
1 would hesitate very much about attempting to repeat 
i performance, in running water directly through the alu- 
I realize that there are a number of intake mani- 
fe&waterjackets, and there is evidently no trouble in the 
at of aluminum for this purpose. However, my direct 
toikdge of the subject is of a very limited nature, and I 
i hesitate to make any claims that the water used in the 
s parts of the country would not ultimately eat through 
num and destroy the easting. Of course, an owner 
cted to use distilled or rain water in the cool- 
but this is imposing a hardship that is fully as 
ble as instructing the owner to use distilled water 
fa battery once a week. This is one of the hardest prob- 
i we have had to combat since the incorporation of the 
al starting and lighting system on the modern au- 
e.— C. C. Hinkley, engineer Chalmers Motor Co. 

History of Aluminum 

phia. Pa. — Editor The Automobile: — My recent 
have not included the pistons that I feel sure 
Itobe of aluminum. I early foresaw the value of this 
iaetal and knew something of the cycle frames cast in 
tpeee that were stronger than steel ones. I began 
Cakninum in 1896 and that winter tried cylinder heads 
IB-jackets of it. Early in 1897 I tried a few pistons 
! as 6 in. diameter in a water-cooled job and some 
in a motorcycle engine. Also used it for rear- 
ngs. The results were bad. The metal was found 



to be very porous. It was clear the founders did not know 
how to handle it. Gas could be heard bubbling through it. 

The rear housing did not show much strength at the heavy 
end where it should have been strongest and was perfection 
at the light end where it first cooled. The motorcycle pistons 
did better but fearing to take the chances they were all 
abandoned. But I still remembered the cycle frames. They 
were cast in iron molds and before pouring the molds were 
heated above the melting point of the alloy. After pouring 
they were cooled by a spray beginning at the bottom. This 
allowed the molten metal to flow to the cooling portion and 
fill up the shrinkage which ordinarily tears a casting to 
pieces. Surprising strength was gained by this process but 
the molds did not last long. With better steels to-day this 
should not bother. It certainly has a big future.— Charles 
E. Duryea. 

Likes Aluminum Parts 

Sandy Hook, Conn.— Editor The Automobile:— I notice 
in the current issue an article on the lightening of motor car 
parts and therein a reference to the adoption of aluminum 
alloy connecting-rods, I might say that I installed magnalium 
rods in my car, model O, Knox, over a year ago, these rods 
have run close to 6000 miles without any attention whatever 
and in connection with the change to magnalium pistons re- 
duced the weight of the reciprocating parts 27% lb. I con- 
sider this a very pronounced reduction and to get a further 
idea as to the possibilities of the metal have designed a pis- 
ton for this motor, 4% in. bore, that figures 11% oz. 

I am regularly turning out Ford pistons that weigh 13 oz. 
and have installed alloy pistons in quite a number of other 
makes of cars with very satisfactory results. The mag- 
nalium pistons in my car were installed three years ago and 
have run nearly 20,000 miles. — A. C. Griscom. 



Morse Cycle Car Has Front Drive 



[those who believe in the cyclecar, the product of the 
pwge company, Pittsburgh, Pa., which has just an- 
P"*d a car of this type with tandem seating, narrow 
■d two-cylinder V-type engine, will be of interest, 
•ar is shown in the accompanying illustrations and is said 
bat 600 lb. It is featured by a front drive, so ar- 
I Hurt the power plant is assembled as a unit in front, 

■ being transmitted to the front axle by chain, the 
' for which is claimed to be 95 per cent. 

'than of 40 to 50 miles per gal. of gasoline is made and 
I that it is possible to travel from 50 to 60 m.p.h., 
! to the low center of gravity, the tendency to 

■ very slight. The hill-climbing ability of the car 
I to be very good and according to the showing made 

' "Merit contest at Uniontown, where the little car se- 
1 s*tb place in the event for cars up to 230 cu. in. 
'Aage-speed mechanism provides two speeds forward 




and one reverse. The brakes are 8 by 1% in. mounted on 
the rear wheels and lined with Raybestos and there is also 
a brake on the transmission communicating to the front 
wheels. The equipment includes an Atwater Kent system for 
ignition, Schebler carbureter, a full set of lamps for the side 
and tail, with a top, gas tank and gas headlamp at $30 extra. 
The price of the car is $350 with standard equipment, and 
it is mounted on a 105-in. wheelbase, with 28 by 3-in. tires, 
and is provided with a two-passenger tandem-seated body. 
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Left — Show* high mounting of starter and carbureter. Right — Give* a good Idea of the valve accessibility. 

above the coupling between the water pump and generator 



The oil pump can be teen Just 



Overland Brings Out New Six 



Chassis Is Similar to 1915 Model — Motor Improved 
in Detail — New Design Body Has Straighter Lines 



AT present the Overland plant at Toledo is producing 
completely one type of car only, the four-cylinder 
model with poppet valve motor. The Knight motors 
for the Willys-Knight come from Elyria and the sixes from 
Detroit, so the assembling shops and the test shop at Toledo 
are not interfered with by the necessity for handling more 
than one model of engine. In the chassis assembly the frame 
designs are changed a little so as to suit the different motors 
and the effect is that the assembly operations differ very 
little indeed whether the chassis has the standard four, the 
Knight or the six. This system 
makes for efficiency to a marked 
degree and means that the three 
models can be produced with ex- 
tremely little special organiza- 
tion in the main factory. 

Though not made in very large 
quantities as quantities are reck- 
oned by the Willys-Overland Co., 
the Overland six is none the less 
a popular car. This year some 
7000 or so are scheduled, and the 
car would certainly sell readily 
in larger quantity as the price, 
$1,145, is quite low as compared 
with the style and finish. The 
main characteristics are a smooth 
acting motor, with ample power 
and excellent acceleration, a large 
and very comfortable body, par- 
ticularly good springs and con- 
spicuous accessibility. In running 
it is very quiet even after cover- 
ing a distance equivalent to more 
than an average year's use, the 
model car, which has been run 
over 12,000 miles by the factory 
testing staff, being altogether de- 
void of small rattles or squeaks, 
either from the chassis or from 
the body. Considering the harsh 




Front end of motor showing new timing gears, oil filler 
and horizontal carbureter with hot air supply taken 
through cylinder block 



way in which factory test cars are usually treated, this 
speaks very well of the body framing in particular, as an old 
body without a door rattle is far from a common thing to 
meet. 

Several Changes in Motor 

The 1916 motor is considerably different from the 1916 
six, having helical gears for timing drive instead of the 
spiral gear arrangement used previously. By this change 
some weight has been cut out and the engine rendered much 

neater and more accessible. With 
an S. A. E. rating of 29.4 the 
motor dimensions are 3.5 by 5.25 
in., giving a piston displacement 
of 303 cu. in. The maker's rating 
is 45 hp. and this the motor 
should be easily capable of de- 
veloping, as it will run at high 
crankshaft speeds. 

Regarding the valve side of 
the motor, it will be seen that the 
generator and magneto are driven 
in tandem from the water pump 
shaft, and that all three accesso- 
ries are placed low enough to 
clear the valves of obstruction. 
It should be added that the ac- 
cessibility is actually better than 
it appears even, as the generator 
stands well away from the side 
of the crankcase, giving room for 
the manipulation of a tappet ad- 
justing spanner. The use of 
leather disk couplings between 
pump and generator and be- 
tween generator and magneto en- 
tirely prevents noise in the drive 
and also eliminates the possibil- 
ity of slack arising, which is im- 
portant in a tandem drive, for 
any lost motion between the front 
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end pinion and the magneto would neces- 
sarily affect the timing of the ignition. 

In the valve side view of the engine the 
large exhaust pipe is noticeable. This has 
a vertical division inside, extending from 
about the middle of the length right back 
to a point just above where the exhaust 

pipe is attached. The purpose of this 

division is to separate the discharge from 

the three front cylinders so that exhaust 

strokes take place on alternate sides of 

the division, the idea being to prevent in- 
terference which might create back 

pressure. 

The reverse side of the motor bears the 
carbureter and the starting motor, the 
former being a special form of horizontal 
instrument attached directly to the cylin- 
der block where it is extremely accessible. 
All the air for the carbureter is drawn 
right through the cylinder casting, enter- 
ing at a hole concealed by the exhaust 
manifold and reaching the carbureter by the curved pipe 
seen in the reproduction. 

It should be noticed that the starting motor is placed high 
up, where it is out of the way of dirt and the Bendix drive 
is accessible for the occasional lubrication which it needs. 
On this side of the motor also are the oil filling cap and the 
level indicator, so all the ordinary needs of the motor can 
be attended to by raising only one side of the hood. 

Lubrication is a combination of force and splash, a plunger 
pump operated from the camshaft sending high pressure to 
the main crankshaft bearings, the pump shaft bearing and 
the timing gears. Troughs catch the overflow and dippers 
on the connecting-rod caps distribute spray to all parts of 
the motor. A large diameter shaft and very rigidly sup- 
ported bearings eliminate vibrations with a remarkable de- 
gree of success. 

Clutch Has Multiple Springs 

An aluminum cone with a leather facing is used for the 
clutch, but there are three springs instead of the more usual 
one. Spaced equally around the clutch cone these light 
springs are ideally accessible for adjustment and there is no 
need for the exercise of any very special precaution to see 
that all are at the same tension, since inequalities are com- 
pensated for by a floating spider inside the flywheel. Cushion 
springs beneath the leather are used to ease the engagement, 
which is very smooth and soft. A special point is made of 
the light pedal pressure required which is available for 
drivers of any stature by virtue of the adjustable pedal 
plates. 

Though the after part of the chassis is similar in appear- 
ance to the well known Overland four, the rear axle is 





The 191B O* 



nd Six hat a handsome body with perfectly straight 
line* and wide, domed fenders 



Left — Type of folding seat used In Overland Six. Right — Every detail of the control 
grouped for the driver's best convenience 

strengthened in proportion to the heavier stresses it has to 
bear. It is a floating type with the road wheels mounted upon 
double rows of Timken taper roller bearings. For the differ- 
ential the four-pinion bevel pattern is used and there are 
large Timken bearings to support both it and the crown 
wheel. The driving shafts can be withdrawn through the 
hubs, and the axle case is strengthened by the use of truss 
rods. 

Located on the rear axle is the three-speed ball bearing 
transmission, and there is a torque tube containing the pro- 
peller shaft, in accordance with Overland practice. The 
single universal is located well forward in the chassis where 
it is completely protected and easy of access for lubricating 
purposes. Quite a feature of the car are the large brakes 
which provide great arresting power with smoothness of 
action, the service brake in particular having a wonderful 
grip with quite light pedal pressure. Ample width of drum 
and plenty of surface for both the external and the expand- 
ing bands is the secret, combined with direct pull rods and 
no lost motion or heavy pull-off springs. 

Convenience of Control 

A point in the design which has had special study is the 
location of the controls which the driver requires. Thus the 
accelerator pedal is situated in the natural resting place for 
the right foot, the right hand rests easily upon either the 
gear or emergency brake levers and the lamp and ignition 
switches are all together in a little control box clipped to 
the steering column. The speedometer dial is central in the 
cowl board, flanked by the ammeter and the oil pressure 
gage, all being illuminated by a dash light which is always 
burning when the headlights are in use with or without the 
dimmer. It may be added that all the switches can be 
locked by a turn of a key at the bottom of the control box, 
so preventing interference with any circuit. For operating 
the starter there is a toe button, as the Bendix drive needs 
only a switch action for its complete operation. 

Plenty of Room in Tonneau 

It is said that the springs are especially good and their 
easy action is aided by an ample depth of upholstery, but 
the long, three-quarter rear springs do not create much roll 
when rounding a curve at high speed, and it is also notice- 
able that the rebound is slight. For this reason it is possible 
to sit back comfortably on a rough road and make use of 
the leg room. 

The standard equipment includes all the usual accessories 
and a spare demountable rim, tires being 35 by 4%, with 
nonskid treads on the rear. 
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Improved Detroit Electrics Lower in Price 

Spiral Bevel Drive Optional — High Quality Chassis and Bodies 




Power unit showing direct drive connection between motor and worm bevel drive. Note large expanding brakes In hubs 



WHAT might be regarded as a new phase in electric 
car manufacture begins this week with the an- 
nouncement of sweeping reductions in the prices of 
all of the models of Detroit electrics, made by the Anderson 
Electric Car Co., Detroit, Mich., the activities of which in its 
field are a good indication of the trend of this branch of the 
industry. 

The Detroits are to sell at prices ranging from $1,975 to 
$2,275, which means reductions running from $600 to $725, 
depending upon the model. Along with this significant move, 
Anderson makes the statement that production is to be practi- 
cally doubled for the coming year, this being the main reason 
for the large price cuts, as the cars are quite evidently not 
cheapened in any way. They are, as a matter of fact, more 
highly refined than ever. 

As an indication of the standardization that is going on 
with the Anderson company, it has adopted a one-chassis 
basis of production, with five different types of bodies fitted 
thereto. This is a noteworthy situation from a manufactur- 
ing standpoint. 

The 1916 Detroits comprise six models. Briefly, these are 
model 61, which has been reduced from $2,600 to $1,975, and 
is a four-passenger brougham; model 60, a five-passenger 
double-drive brougham which formerly sold for $3,000 and is 
now $2,275; a rear-drive five-passenger brougham, model 59, 
which has been cut from $2,950 to $2,225; model 58, for- 
merly $2,950 and now listing at $2,250, also a five-passenger 
brougham, but having front drive; a four-passenger inclosed 
type, known as model 57, which formerly cost $2,850 and is 
now $2,175; and model 56, which is a popular cabriolet style 
for three-passengers and sells at $2,075, as compared with 
its old price of $2,650. There is nothing changed in the basic 
construction of these cars, as they continue to use a 4-hp. 
series wound motor with shaft drive to the rear axle, and 
42-cell lead battery equipment. 

Optional equipment is given for the rear axle, for beside 
the standard type of worm drive used in the 1915 models 
there is being offered a floating spiral-bevel gear rear axle 
with a reduction of 6 to 1. Ball bearings are used in the 
construction, and the differential gears are cut from chrome- 
nickel steel. ' ^ 

Refinements Numerous 

There are, however, a number of refinements worthy of 
notice, all tending towards greater interchangeability of 
parts throughout the line of bodies, and to even better body 
work, performance and convenience. For instance, the glass 




Plan view of Detroit electric chassis for 1916 
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in tin bodies is mounted on thick rubber, with the channel 
ioreUiled in such a manner that it is said to be impossible 
!?r wish water or the most driving kind of rain to find its 
hit within the body. Door locks have been fitted which may 
be operated from either side of the car, both from the inside 

■ the outside, this having an obvious advantage. 

Ml Design Improved 

current cut-out has been entirely redesigned in order 

■ ispt the more efficient knife blade type of switch and 
asw design has proved itself most reliable after much 
ic*. The top cover of the cut-out box is easily removable 
'■:.-pection purposes and, as another indication of accessi- 
jj, ttking out two screws allows the removal of the 
■23 of the box, to which the contacts are fastened. This 

h simple to inspect or work on the contacts. 
Ik third speed shunt has also been made of greater ca- 
by using a larger diameter of wire. This acts prin- 
ts increase the rate of travel on third speed and it 
Jreiies a better speed range for, with the new wiring, 
a ini speed is exactly half the difference between the 
«ri ind fourth speeds, measured in miles per hour. 
I the bearings in the controller have been made of the 
ating type, and another controller change is a new 
' cover and the use of a pressing for that member, 
nee for the adjustment of the motor brake, to- 
the meter shunt, has been mounted on the con- 
and underneath the cover. A piece of felt run- 
ss'ie length of the controller frame and saturated with 
*n «fl provides for automatic lubrication of the con- 
a*drum so that the drum contacts wipe across the felt 
the controller blade constantly clean and lubri- 
! of the current is prevented through the oiled 
mounting the lubricator in a separate casing 

the controller base, 
in principle has been made in the motor brake, 
details however include the use of a Raybestos 
»«i disk mounted upon a screw thread, which allows 
lessen for wear. This dispenses with the twelve or 
»»** adjusting washers which were used on the previous 
1 motor brakes. Improvements have also been made 




57 four-passenger Detroit electric rear drive 
tells for $2,175. Below — Model 56 three-passenger 
it listed at $2,075 



by the addition of more brake material, which allows a 
greater degree of wear without the need for frequent ad- 
justment. 

Brakes on rear hubs are of the internal expanding type, 
size 2% by 16 inches, and are operated by merely pushing 
foot brake pedal forward. To the left of foot brake pedal 
is located a smaller pedal. Pushing this small pedal for- 
ward with the foot applies rear hub brakes and simul- 
taneously cuts off the power through a knife blade cut-out 
switch. It also operates ratchet which sets brakes. When 
brakes are set in this manner they cannot be again released 
until controller handle is in neutral driving position. 

A new design has been worked out for the first speed re- 
sistance. The resistance coil of heavy wire is supported on 
the frame at each end, so that there is a circulation of air 
all around it. This increases the heat radiation, and affords 
a considerable saving in weight. 

Refinements have also been built into the controller mast 
and its universal joints, the latter now being of heavier con- 
struction than it was, with an adjustment provided for wear. 
A bar of spring steel is used to connect the joints so that 
there will be a slight yielding in case an inexperienced driver 
should apply the motor brake too harshly. The steel, how- 
ever, is stiff enough to be rigid under all ordinary driving 
conditions. This construction is to safeguard the bending 
or disarrangement of any of the other parts of the controller 
mechanism. 

Battery equipment consists of 42 lead plate cells of 15 
plates each, and is contained in eight trays arranged length- 
wise of the car. This method of arranging them allows for 
identical trays, and very accessible connections upon raising 
the battery hoods. Weight reduction of about 50 lb. has been 
accomplished in the battery construction. 

Wide Choice of Body Styles 

Enumerating some of the special features of the several 
body types, the Anderson company calls special attention to 
the fact that model 61 is especially applicable for city 
driving, due to its compactness and the ease of handling 
in traffic. The operating levers are mounted on the left 
of the rear seat, and steering is accomplished by the driver's 
right hand, while the shorter lever does the controlling. 
Theft of the car is prevented by a nice feature whereby 
the levers can be swung upward into a vertical position and 
locked against operation. Three persons can be accommo- 
dated on the wide rear seat, and a fourth passenger is taken 
care of by a revolving Pullman-type of chair in the front 
right corner. Wire wheels or wood type are optional, as are 
also Goodrich silvertown cord tires of 34 by 4% size, or 
Motz cushion tires. Wheelbase of all models is 100 in. 




Detail* of spiral bevel worm floating rear axle which l« optional 
on the new Detroit electrics. Thla hat a reduction of from 6 to 1 
and ball bearing* are used In It* construction 



Digitized by 



Google 



282 



THE AUTOMOBILE 



August It, 1915 



it 



New Commerce Delivery 

Strength and Sound Design Features of 
Chassis — Every Detail Made for the Job 

IT is an accepted maxim that the best sort of vehicle to 
use for the transportation of goods is one built for the 
purpose and not one adapted to suit it. While many 
converted pleasure chassis do give good service as delivery 
cars it stands to reason that a type with twice the strength 
cannot fail to give more enduring service. 

It is with this idea that the Commerce chassis has been 
built, but with the additional thought that the retail store- 
keeper or dealer does not want to pay a high price, in fact a 
high first cost may easily make it impossible for a car to be 
used where it would be truly valuable. 

Good Units in Assembly 

The Commerce Motor Car Co., Detroit, Mich., has picked 
good units such as a Continental 3 by 5 in. motor. Gearing 
and clutch come from the Detroit Gear & Axle plant, being 
just as much intended for rough handling as is the truck 
motor, while the bevel driven rear axle is a special construc- 
tion calculated to carry a big overload. The rated capacity 
of the car is 1,500 lb. and plenty of space is allowed, as 
instance the dimensions of the floor of the panel van which 
is 88 in. long and 44 in. wide. As to the frame, this is good 
stout steel and the section 4% in. deep by 3V4 in. wide, these 
dimensions being maintained for nearly the full length and 
the amount of tapering off confined to the front end which 
has only the engine to carry. 

Thoroughness and simplicity are the keynotes of the whole 
machine the driver having as little as possible to care for. 
Thus the motor is cooled by thermo-syphon, the special design 
of radiator and the amply large pipes making this system 
perfectly satisfactory and eliminating the water pump which 
always needs some attention. For lubrication a sight feed is 
introduced in the feed line from the oil pump and all the oil 
for the rear crankshaft bearing passes before the eyes of the 
driver. 

Brakes, which of course, need adjustment from time to 
time have Bettings at three points, so that their efficiency can 
be maintained at the full till the last scrap of lining is 
used up. On the bands themselves there is a setting to keep 
the last lever in the position of best pulling power. Then 




Right side of Continental 3 by 6 In. motor used In the new 
Commerce delivery car 

there is an adjustment on the clevis of each pull rod which 
cares for the countershaft lever positions, and lastly there is 
an adjustment at the front end which cares for small degrees 
of wear and can be got to with the utmost ease. 

Motor Is Rugged Job 

There is no need to say much about the motor save that 
it embodies all the best Continental practice. The four cyl- 
inders are in block and the valves are individually accessible 
through brass valve cups which makes grinding in a some- 
what quicker job than when the whole cylinder head has to 
come off. On the right side the Eisemann magneto is situated 
and is low enough not to obscure the valve springs which are 
inclosed behind pressed steel cover plates. On the left side 
there is nothing but the Breeze carbureter and the oil filler. 

There are three large crankshaft bearings to which oil is 
fed under pressure from the plunger pump that is operated 
off the camshaft, dip troughs catching the overflow and 
caring for the connecting rod lubrication. A separate feed 
supplies the helical front end gearing. On the left side just 
alongside the oil filler is a gage with a dial that shows at a 
glance whether there be the proper supply in the oil pan. 

In order to save weight the engine has an aluminum crank- 
case, but the gearset is housed in cast iron as the case is 




Plan view of Commerce delivery car chassis, showing the strong construction of the assembled units and three-point suspension of 

the power plant 
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The leather cone clutch makes up with the gearbox 
! a self-contained thrust as is shown in the drawing. 

i the gears are a very important part of any com- 
pear since they come into use so much more frequently 
jearset has been constructed to withstand any 
icfhard usage. It may be noticed that the bearings 
Huge, especially the double row New Departure at the 
. of the main shaft. 

nt suspension is used for the power plant, the 
id resting on a dropped cross member of the frame, 
i be noticed in the chassis plan that this cross member 
I tarry the radiator and the reason for this is inter- 
It is certain that the frame of any car of this sort 
so the radiator has a stiff cross member with 
[ to do save support the water carrier. This cross 
r is not riveted or bolted rigidly to the frame sides, 
by only two cap screws that are put through 
ge of the main frame, one on either side. Any 
Iftat takes place in the main frame cannot by any 
twist the radiator support, so the cooler is re- 
' ill stresses. 

! radiator cast iron top and bottom tanks are em- 
Ithe middle part consists of a nest of vertical tubes, 
f pieces are plain pressed steel and contain no water. 

the radiator happen to be damaged it is easy 
! rot and replace the middle part without having to 
aplete new radiator. There is a large hinged filler 
which water can be poured from a bucket with- 
tinst difficulty. 
Enow to the axles, the rear is a built-up construction 





Upper left — Show- 
ing the strong con- 
struction of the rear 
axle used In Corn- 
cars. 

Note the large brak- 
ing surface 

Right— Clutch and 
control lever assem- 
bly on the new Com- 
merce. Note com- 
pactness of the unit 



with a stout cast steel center that carries the differential 
and bevel wheels, there are four differential pinions and 
large ball bearings to support the whole. As a type the axle 
is three-quarter floating, with Hyatt heavy duty bearings to 
carry the wheels. Brakes are 15 in. diameter and 2 in. wide 
so there is plenty of surface. 

A point to be observed is that the Commerce company has 
abandoned the single universal joint construction in favor of 
two universals with a torque stay. The front axle is a heavy 
I beam section with nothing special about it, but the springs 
are quite a feature. Those at the rear are 50 in. long and 
no less than 3 in. wide while the front springs are 36 in. by 
2*4 in. All shackles are bushed with bronze, and the rear 
end hanger which has a great deal of work to do has a large 
grease pocket which cares for the lubrication in the event of 
the driver neglecting his grease cups for a few days. In 
laying out the brakes the countershaft has been located on the 
line between the two front end hangers, so that movement of 
the axle does not affect the brakes. 

Three Body Types 

There are three standard body styles, a panel car, an ex- 
press truck without canopy and with a mohair top for the 
driver, and an express car with wood top. All three com- 
plete vehicles cost the same $975. The thoroughness of the 
chassis work is equally apparent in the bodies. Of course 
it is not hard to make an open body strong enough, but a 
panel body that will not rattle or bulge after a year's hard 
service is a different sort of proposition. For the Commerce 
panel body plenty of good hardwood framing is used, the 
doors are solid enough for a 3-ton truck and the hinges and 
bolts so stout that the roughest sort of treatment could not 
hurt them. 

Further all three bodies are well finished and carry their 
ruggedness in their appearance. 

Standard tire equipment consists of United States pneu- 
matics 34 by 4 in., non-skid on the rear wheels and plain in 
front, while one spare rim is included in the equipment. The 
windshield is in keeping with the rest of the fittings and the 
oil lamps are heavy gage material. 
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Calculating the Piston Displacement 



EDITOR The Automobile: — Will you please explain ex- 
actly how to find the piston displacement of a motor 
in cubic inches? 
2 — Has the r. p. m. anything to do with the calculation? 
Irving, N. Y. E. C. H. 

— Piston displacement of the motor means the volume 
passed through by the pistons during one stroke. In other 
words, for each cylinder it is the cubical contents of a cylin- 
der whose diameter is equal to the bore of the motor and 
whose length is equal to the stroke of the piston. With this 
in mind it is only necessary to give the rule for finding the 
volume of the cylinder which is the area of the sectional 
circle multiplied by the length of the cylinder. 

The area of the sectional circle is equal to the diameter 
(squared) multiplied by .7854 and thus the formula becomes : 
D = .7854d"L 

In this formula D is the displacement; d is the diameter of 
the cylinder or the bore of the motor, and L is the length of 
the stroke. Thus, for a 4 by 5 motor of one cylinder, the 
displacement would be: 

.7864 X 4 X 4 X 5 
and for a four-cylinder motor it would be: 
.7864 X4X4X6X4 = 261.3 

2 — The r.p.m. have nothing to do with calculating the dis- 
placement unless you desire to bring in the factor of time. If 
you wish to know the displacement of a motor per minute, 
then you would bring in the factor of r.p.m. When speaking 
of the piston displacement of a motor, the r.p.m. have nothing 
whatever to do with the matter. 

Very often it is desired to estimate the volume of gas 
entering the cylinder in a given time and when this is done 
the displacement for a given time is calculated. For instance, 
if it is desired to know how much gas is drawn into a motor 
for a period of a minute, it would be necessary to know the 
number of intake strokes per minute and multiply this by 
the piston displacement. This would give the theoretical 
amount of gas drawn into the motor, but as a matter of fact, 
since the volumetric efficiency of a motor is never 100 per 
cent, only a portion of this amount of gas would be drawn 
in. It is only with theoretical calculations of this nature 
that the displacement for a given length of time is used. 

Wants to Increase Speed of Regal N 

Editor The Automobile: — I would like to ask you for your 
advice on a few matters relating to my car, which, being of 
American manufacture, is difficult to obtain in England. I 
want to increase the road speed of this car and any help 
you can give me will be greatly appreciated. 

1 — I own a 1913 Regal model N, underslung car number 
5086, and I am desirous of increasing the speed at the road 
wheels. How can I best obtain this — by either fitting a new 
ring gear and bevel pinion of higher gear ratio, lighter re- 
ciprocating parts to engine, or larger road wheels? The 
best speed obtainable at present is 36 m.p.h., but at anything 
over 30 m.p.h. the vibration is excessive. 



2 — Regarding the water circulation, the engine is cooled 
by what is known as thermo-gravity circulation, wrongly 
called thermo-syphon, but it could not very well be worse, 
the water does not circulate. Could not a circulating pump 
be fitted? If so, how and where? Would like the approxi- 
mate cost of parts recommended. 

3 — Regarding the underslung frame, is there any real 
merit in this type of frame? If so, why do not more makers 
use it? Also, is it a part which the Regal company has dis- 
continued using? 

4^-1 get a slight leak from the bottom of the Model L 
Schebler carbureter. How can I prevent this? The cork 
float is good and the valves appear tight. 

6— Can the rake of the steering column be altered? 

Paignton, England. F. W. G. 

— You can probably increase the speed of the car con- 
siderably by doing all the things which you suggest. The 
expense will be considerable, however, and possibly it would 
be better to rely simply upon a higher gear ratio and a change 
in the timing so as to put the spark further ahead for high 
speeds. 

2 — The Automobile has no record of what it has cost for 
previous installations of water pumps on cars in which the 
original cooling system was of the thermo-syphon design. The 
pump installation will be also a rather complicated matter on 
a car which has not been built for it, and it is impossible to 
estimate accurately what the cost will be for arranging the 
drive, etc. The work in fact, could not be attempted except 
by a shop where the equipment is complete and where those 
in charge of the work are mechanics of exceptional ability. 

3 — The Regal company has abandoned the underslung 
frame and so have other American manufacturers who at 
one time used it. The fact that it has fallen into disuse is 
sufficient to show there has been no real demand for it. 

4 — The repair of the leak will depend upon whether or not 
it is of a permanent nature of merely the condensation of 
the gasoline in the manifold after stopping the motor. If 
the gasoline leaks from the carbureter for a short time after 




Fig. 1 — One of the advantages claimed for the rotary valve motor 
Is the direct flow of the Intake gas 
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the motor is stopped, and then stops leaking, it is the gasoline 
which has been drawn up in the manifold condensing and 
then running back into the carbureter, causing it to overflow. 
The remedy for this is in the fitting of hot air connections 
which assist in thoroughly vaporizing all the gasoline. If 
the leak is a steady one it shows that the cork float is slightly 
water-logged, in which case it will have to be dried out and 
re-shellacked or the valve to the gasoline inlet does not seat 
tightly and will have to be ground in. 

It would be advisable to make sure that the float valve 
seat and that the bowl gasket in the bottom of the bowl are in 
good condition with the float at the proper height, that is 
1 1/16 in. from the top of the bowl to the top of the float If 
these three points are correct, the carbureter will not leak. 

5 — The rake of the steering column can be altered by sim- 
ply loosening the bolts which clamp the steering gear to the 
sub-frame and pulling the column down to the desired angle 
and then tightening the bolts again. 

Interested in Rotary Valve Motors 

Editor The Automobile: — I am interested in rotary valve 
motors and wish to learn the action and design of the Speed- 
well, Mead and any other well known design. 

Do these motors cool the valve core or shaft by forcing 
water into them or simply cool by water-jacketing the con- 
tainer? If water is passed into the core, how is the connec- 
tion made with the water pipe? How large a port area in 
square inches do these motors use to a certain cylinder size? 

Fairfax, Mo. A. L. C. 

— The Speedwell and Mead rotary valve are one and the 
same thing because the Mead rotary valve motor is used in 
the Speedwell car. The manner in which this motor operates 
cannot be better described than in the accompanying dia- 
gram, which shows the valve in various positions for a four- 
stroke cycle motor. As seen by the diagram, Fig. 2, the 
Head rotary valve motor employs two rotating sleeves, one 
for intake and the other for exhaust, thus giving a sort of 
T-head construction, although the advantages of semicircular 
sections are maintained by the combustion chamber. In 
practice, the intake and exhaust rotating sleeves are made in 
halves, this being done so that longitudinal expansion of the 
rotating sleeve can be taken care of at the joint. For a six- 
cylinder motor one-half of the intake valve would serve three 
of the six cylinders and the other half coupled to it would 
serve the other three cylinders. The intake and exhaust 
valves are similar in appearance. The path of the gases 
through these sleeves is shown in Fig. 1. The method of 
drive for the valve can be anything desired, a common means 
being a worm mounted on a vertical shaft which drives the 
two valves which are directly connected to worm gears which 
mesh with the worm on the vertical shaft. Regarding your 
question as to the water-jacketing and cooling used in con- 
nection with these motors, the illustration of the castings 
employed in actual manufacture will clearly bring this out. 
The container of the valve is waterjacketed but the valve 
itself does not hold any water because to do so would mean a 
very complicated arrangement, since there would have to be 
some connection between the moving valve and the stationary 
part The port areas in these motors are very close to the 
areas of the clear openings of large poppet valves, the gain 
being not so much in valve size as in valve timing. 

Has Trouble with Overheating 

Editor The Automobile: — I have a 1912 model B Abbott- 
Detroit. For the past two years this car has been heating, 
and several people have tried to remedy this fault without 
success. It is heating worse than ever now, and I would like 
to know what I can do. The entire system has been flushed 
throughout, radiator, cylinders, every pipe and water con- 
nection has been cleaned, carbon removed from cylinders, 
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valves, pistons, etc. The spark has been advanced to the 
farthest possible position, the gas mixture cut as lean as 
possible, and the fan works all right. The oiling system has 
been thoroughly gone over and every part of the motor seems 
well lubricated. 

Can you explain which way the paddle wheel in the water 
pump should go? It seems as though this wheel has been 
changed and I have put it on the way I am almost positive it 
should go, despite opposition, and I now leave it to you. 

2 — Will the placing of a heavy gasket between the cylinder 
blocks and crankcase, to lower compression, have any effect 
upon the cooling? This I notice has been done at some time. 

New Smyrna, Fla. I. A. M. 

— It would seem as if you had done about everything pos- 
sible to overcome the heating in the Abbott motor, unless the 
water pump paddle which you mention has been placed in 
the pump casing wrong end to. The casing of the water 
pump on the model B Abbott consists of two parts, known 
as the body and the cover. The body is the larger half, 
while the cover is the smaller half. The body has the inlet 
connection to the cylinders, while the cover has the connec- 
tion which draws the water from the radiator. 

The body is the half which is closest to the front of the 
car and the paddle has one side entirely smooth with the 
exception of the hole for the pump shaft, while the other 
side has part of its surface cut away around the pump shaft 
hole to admit the passage of the water. Obviously, the paddle 
must go into the water pump body smooth end first, as if it 
is placed the other way around it would shut off the passage 
of the water, preventing it from reaching the pump, and 
hence the circulation would cease. 

It can be readily determined whether or not the paddle has 
been placed in properly by merely taking off the radiator cap. 
When this is done and the motor is running the water can 
be seen circulating in the radiator when the paddle has been 
placed in properly and the pump is working. 

2 — The heavy gasket you mention as having been placed 
between the cylinder blocks and the crankcase was originally 
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rig. 2 — Mead rotary valvs a* used on the Speedwell motor In differ 
ent phases of Its four-stroke cycle 
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Fig. 3— Diagram of I-beam supported at end*, 1, is the length or 
span of the beam and h Is Its depth 

put on the car at the factory, and this will not in any way 
affect the cooling system of the motor. If the trouble is not 
in the water pump paddle the only suggestions which apply 
are those which would be true with any gasoline engine hav- 
ing a water cooling system. 

Causes for Jumping at 15 m.p.h. 

Editor The Automobile: — My Ford 1915 model is inclined 
to jump or run unevenly when running at from 12 to 15 
miles, but works satisfactorily when warmed up and at 
higher speed. The ignition, gasoline line and valves are in 
good order. 

2 — Can you advise me where I can obtain a float for a 
Holley carbureter? 

Dresden, O. J. S. C. 

— Without seeing the car it is very difficult to say what 
may cause a thing of this kind. In fact, the action of the 
car itself and the "feel" to the driver are largely what de- 
termine the points to be looked after in remedying the 
trouble. If the car goes along well and then suddenly acts as 
if the brakes have been put on, due to the fact that the 
motor misses fire or explodes unevenly and has to work 
against the compression of the dead cylinders, it is an en- 
tirely different feeling from that due to first weak and 
then strong explosion. Sometimes a slipping clutch will 
cause an uneven sensation. 

It is possible that the commutator is dirty or that the 
valves are in such condition that they seat tightly enough 
for higher speeds, but at low speed permit a leakage of gas 
and hence they miss. Some of the units or contact points 
on the coil vibrators might be badly worn or dirty and need 
cleaning and adjustment. Sometimes the misadjustment in 
these coils is just enough to be noticed at certain speeds. 
At other times, a short circuit in the ignition may give an 
irregular action and this can be quite often detected by the 
buzzing of the coil unit continuously instead of intermittently. 
Some of the reasons generally given for the engine running 
irregularly at low speeds are the following: 

1— Close gap between spark plug points. 

2 — Too great clearance between valve stem and pushrod. 

3 — Weak exhaust valve spring. 

4 — Air leak in intake manifold. 

5— Coil vibrator improperly adjusted. 

6 — Spark plugs dirty. 

7 — Gas mixture too rich or too lean. 

8 — Poor compression on account of leaky valves. 

Only Experts Drive in Big Races 

Editor The Automobile : — Are only expert drivers allowed 
to race in the big events like Indianapolis, Chicago, Vander- 
bilt Cup, etc.? 

2 — What is necessary to become a professional driver? 

3 — What firms employ amateurs so they can acquire ex- 
perience? 

Newark, N. J. G. H. Messer. 

— Only expert drivers are allowed to race in events of 
this class. 

2 — To become a professional driver it is necessary to have 
the owner of some car designate you as the pilot of his 



vehicle and permit you to enter it in the contests. General); 
before a man employs a driver he must become convinced t 
his ability, and, therefore, it is generally necessary to hat 
some kind of work or practice which will enable you to prov 
that you are capable of handling high-speed racing cars. 

3 — No firms employ amateurs for the purpose of givinJ 
them experience in racing. 

Kleinart Is Reconstructed King Racing Car 

Editor The Automobile: — Is Klein's Kleinart the Kim 
racer reconstructed, or is it a new car? 

2 — What are the racing colors of the Maxwell and Sul 
beam companies? 

3 — Has kerosene been used in the Maxwell racers since th 
1914, 500-mile race? 

Rye, N. Y. G. McCulloh. 

— Klein's Kleinart is the King racer of last year entirel 
reconstructed. The wheelbase is now 108 in. whereas it wi 
formerly 113 and the motor is now under the 300-in. displac 
ment limit* having a Duesenberg motor, eight-valve, 3 63/( 
by 6 in. bore and stroke. 

2 — As far as is known to The Automobile these teas 
have no definite colors. Some of the Maxwell cars have bet 
distinguished by the use of American shields. As far 
The Automobile has any record kerosene has not been u& 
in any of the large races this year. 

Building Garage Over a Creek 

Editor The Automobile: — I am building a new gara 
which will reach over a creek and concerning the constri 
tion would like to ask the following questions: 

I will have a span of 22 ft. across the creek and intend 
use an I-beam suspension with an I-beam 12 in. deep, 5.21- 
flange and thickness of web 0.56 in. having a sectional ai 
of 11.76 sq. in. How much load will one of these carry 
the center supported at the ends only? 

2 — How many would you recommend for a span 22 by 
ft, using 2 by 12-in. wooden joists set into channel of 
beam on each side to lay the floor and being placed 16 
center to center? 

Crestline, O. O. F. ¥ 

— The formula by which beams supported as you state 
SI 

calculated is : M — — in which M is the bending momerv 
c 

is the unit stress on the part of the beam furthest from 
neutral axis which is the center line in the case of an I -be: 
c is the distance of the most remote fiber from the i 
tral axis which in the case of an I-beam is equal to > 
half the depth and / is the moment of inertia. The par 

the formula — is known as the section modulus and f oi 
c 

Ah 

I-beam this is equal to — where A is the area of the 

tion and h is the depth of the beam. 

Substituting for the section modulus the dimensions g 
by you the value 44.1 is secured. 

The formula for the bending moment for your beam the 
comes : M =44.1 S. If the beam is to be loaded at the c« 
the bending moment is equal to half the load on the 1 
times half the span. As the beam is 22 ft. long the her 
moment at the center for a load of P (lb.) would be ! 
and assuming the tensile stress to be equal to 16,000 1 
allow plenty of factor of safety if the beam is of steel 
14,000 lb. per square inch if the beam is of iron, the equ 
would become: 

6.5 P = 44.1 X 16,000 or 44.1 X 14,000, 
or the safe load would be about 12,800 lb. on a steel V>ei 
11,200 lb. for an iron beam. 

The calculations given above are assuming that the 
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is all concentrated at the center, but if the beam is uni- 
formly loaded from one end to the other, as it probably 
would be in the way the building would be constructed, the 
safe load on this beam would be double- that given for the 
load concentrated at the center. The figures given for safe 
load on steel and iron beams are those furnished by the 
Pencoyd Iron Works, Philadelphia, Pa. 
2 — This would depend on the floor load. 

Motor of 2388.8 Piston Displacement 

Editor The Automobile: — Kindly give me the S. A. E. 
rating and piston displacement of an eight-cylinder motor, 
the bore and stroke being 6% by 9. 

2 — Is the magneto on a Reo six a high or low-tension? 

3 — What is the highest automobile license in Ohio? 
Akron, Ohio. G. H. 
— The S. A. E. rating of an eight-cylinder motor, 6% by 9, 

is 67.6 hp. The piston displacement is 2388.8 cu. in. 

2 — The magneto on the Reo six is a Remy high tension. 

3 — According to our latest advices on Aug. 2, Ohio had 
161,700 motor cars registered since the first of the year and 
estimates at that time were made that by the end of the 
year 175,000 cars would be registered. At that date the 
chauffeurs' licenses numbered 13,643. 

Van Sicklen Uses Air Principle 

Editor The Automobile: — Will you please explain what 
the "air principle" in speedometers is? 

2 — What is the construction of the Van Sicklen speed- 
ometer? 

Lowell, Mass. J. C. C. 

— The air principle, when referred to in connection with 
speedometers, generally deals with the method used by the 
Van Sicklen apparatus made by the Van Sicklen Co., Aurora, 
111. This speedometer differs from others in general use in 
that its operation is based upon the generator and calibra- 
tion of a current of air. This air current is generated by a 
spiral gear pump which is driven in the conventional man- 
ner by a flexible shaft from one of the road wheels or from 
some portion of the transmission mechanism. . 

The illustrations, Fig. 4, show the construction of the 
instrument. The current of air generated is directed against 
a vein on the inside of the floating dial. The floating dial it- 
self is a light inverted cup secured to a shaft that passes 
vertically through its center as shown in the illustration. The 
shaft forms an axis about which the cup is free to turn, and 
when the air current generated by the pump is directed 
against the vein on the inside of the cup, it tends to turn it 
on its axis. 

Referring to the illustration of the floating dial, it will be 
noted that the mileage scale and figures are placed on the 
outer vertical face of the inverted cup and these graduations 
are visible to the driver. As the speed of the car increases, 
the speed of the little pump increases proportionately, as does 
the air pressure against the vein of the floating dial, but in 
order to regulate and calibrate the effect of the air pressure 
upon the dial, a channel is provided beneath the vein through 
which the air is allowed to escape. This channel is graduated 
in width so that the relation between the amount of air di- 
rected against the vein by the pump, and the amount allowed 
to escape under the vein is so balanced or proportioned as to 
hold the vein in such a position that the scale showing 
through the face of the dial indicates the speed. 

For example, at 5 m.p.h., the pump is creating a draft of 
air against the vein, the force of which is so regulated by the 
width of the channel beneath it, though a certain proportion 
of the air escapes, that the Fig. 6 on the floating dial reg- 
isters with the point in the center of the opening on the face 
of the instrument. In a like manner at 10 m.p.h., a greater 
draft is being directed against the vein 'of the floating dial 
by the pump, having a tendency to force it further around 
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on its axis, and therefore the distance to which the dial or 
vein is turned is simply limited by the channel beneath the 
vein which governs the amount of air allowed to escape. A 
spiral spring is provided as shown at the top of the floating 
dial which tends to bring the dial back to zero and the air 
passage is so arranged that the resistance of this spring is 
compensated for. 

2 — The construction of the Van Sicklen speedometer is that 
shown in Fig. 4, and the principle of operation is that above 
described. This is what is known and referred to by the Van 
Sicklen company as the air principle. 

Timing: of Abbott-Detroit Four 

Editor The Automobile: — What is the proper timing of 
the valves in the Abbott-Detroit? 

From the sound of the exhaust, which emitted a half 
burned mixture, I decided that the valves were out of time 
so I changed the position of the camshaft two teeth, with 
the following results: More power, less fuel consumption, 
but with a greater tendency to heat. 

2 — What is the proper size of nozzle for the model 30, 
using the Stromberg carbureter? 

New Smyrna, Fla. J. A. M. 

— The timing of the Abbott four is such that the inlet 
opens at 11 deg. past top center, and closes 44 deg. past bot- 
tom center. The exhaust opens 45 deg. before bottom cen- 
ter and closes 11 deg. after top center. If you will arrange 
the camshaft so that the inlet on No. 1 cylinder starts to 
open at 11 deg. past top center, all the other timings will 
automatically take care of themselves, since with a unit 
camshaft such as employed in this motor, when one point 
is fixed, the timing is automatically taken care of. 

2 — The proper size nozzle to use on this car is No. 63. 




Fig. 4 — Assembly views of the Van Sicklen speedometer, showing 
utilization of the so-called air principle 
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Car and Carbureter Design Suitable for 

Driving With Any Fuel 

With a Study of Modern Carbureters Functioning with Automatic 
Brake Action on Fuel Feed at High Speed by Admission of Air in the Jet 



WHAT is asked of cars in Germany under the present 
conditions of war and shortage of gasoline, with 
regard to their suitability for being operated with 
any fuel that can be obtained, throws a strong light on the 
requirements with which all cars may eventually be expected 
to comply in other countries, including even the United States, 
with a view to economy in motor operation and the establish- 
ment of a wholesome competition in the motor fuel market. 
A direct and immediate technical and practical interest also 
crops out, bearing upon the best carbureter construction in 
general and the use of 30-speed (1800 r.p.m.) and 40-speed 
(2400 r.p.m.) motors with heavy fuels for stationary and boat 
work as well as for motor vehicles. 

Moreover, American manufacturers building cars and 
trucks for export are necessarily interested in those develop- 
ments in the motor fuels which must influence the design of 
motors and carbureters, making for long stroke, high com- 
pression, small sizes and high speed in order to burn benzol 
and alcohol and even heavier fuels on an equality and option- 
ally with gasoline. 

The treatment which Baron von Low has given this sub- 
ject in his Brennstoffmischungen, Anlassbehalter und Mod- 
erne Vergaser fur den Automobilbetrieb (Fuel Mixtures, 
Auxiliary Fuel Tanks and Modern Carbureters for Auto- 
mobile Traffic), published by Kreidel, Wiesbaden, supple- 
ments in many ways the work by Dr. Dieterich rendered in 
abbreviated form in The Automobile of July 29 and Aug. 5 
under the title: Analysis and Valuation of Motor Fuels and 
14 Methods of Examining Them. Von Low presents an ex- 
tract of his book in Automobil-Rundschau for June, and this 
is rendered in substance in the following. The presentation 
is throughout based on experiments he has made to arrive at 
a construction usable without changes with different fuels. 
His reasoning and conclusions agree, it will be noticed, with 
some of the recent developments of the fuel feed system in 
this country. 

The Merits of Auxiliary Tanks 

We need in reality two different fuels to operate our cars 
sensibly, one for starting the motor from cold and another 
to utilize it to best advantage when hot. The fuels which 
can be used for both conditions are uneconomical, as long 
ago realized in the case of stationary motors. Naphthalene 
motors, for example, are operated with benzol until hot and 
are then switched to their cheaper main fuel. 

Figs. 1 and 2 illustrate two ways of arranging the auxiliary 
tank. H is the main fuel tank, A the auxiliary tank and V 
the carbureter. With the three-way cock D placed as in 
Fig. 1, the starting fuel flows to the carbureter and the 
motor can readily be cranked. After running for 1 to 5 
minutes the motor is hot enough for the main fuel, and D 
can be turned on to admit it. An auxiliary tank on this 
plan facilitates measurements of fuel consumption and has 
the special merit for war conditions that it permits the car 
to be run 5 to 20 kilometers farther after the main tank has 
been put out of action by a shot. It is at least as good in 
this respect as a bullet-proof shield for the main tank. 

Formerly auxiliary tanks were placed as in Fig. 2, with 
the object to avoid pumping pressure into the main tank 



after the motor has been stopped for some time. By ad- 
mitting air through cock E the fuel then flows nevertheless 
at once to the carbureter and the motor can be started, where- 
after the exhaust gases soon produce the necessary pressure 
in the main tank. For cars with an auxiliary tank a hand 
air pump is thus unnecessary and it is used only as a reserve 
for the case of certain troubles. But the older form of aux- 
iliary tank, Fig. 2, is not adapted for present purposes — 
starting with a special fuel — since the fuel from the main 
tank flows through it and remains there after the motor has 
been stopped. 

The Heating of the Liquid Fuel 

The starting fuels which may be considered are benzol, 
gasoline and ether, and the main fuels are mixtures of benzol 
with alcohol, heavy petroleum and tar oils and also unmixed 
alcohol and the products of the cokeries using coal or lignite 
for raw materials. In order to use the heavier ones among 
these fuels it is necessary, besides using an auxiliary tank, 
to develop the heating of the carbureter more systematically 
than is usually done in automobile motors. Fig. 3 illustrates 
several possibilities in this respect. 

The simplest means for improving the heating consists in 
using lead gaskets instead of asbestos at the joints of the 
induction pipe, P, P and bb. At the same time metal gauze 
can be laid across these joints, so as to heat the mixture not 




Flg». 1 and 2 — Arrangement* for auxiliary fuel tank 

only along the walls of the duct but all the way through it. 
The same object is served by piercing the suction channel 
with a hot-water pipe from the water jackets, as indicated 
at RR. These two provisions — the metal gauze and the pipe 
through the suction channel — involve a considerable reduc- 
tion of the cross-section area of the channel and are there- 
fore not usually recommendable, but in other places, such 
as the three marked ss, where they do not reduce the neces- 
sary area (the pipes being flared to offset the reduction) 
gauze screens are desirable for fire security. 

Although in general the heating of the liquid fuel is much 
more advisable than the heating of the mixture, it has not 
been found a good plan to carry the fuel pipe in two or three 
coils around the exhaust manifold, as this heats a volatile 
fuel too much. For the fuels used in the experiments it was 
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sufficient to heat the carbureter by drawing exhaust gas from 
a sleeve surrounding the exhaust pipe and wound with as- 
bestos cord. By providing the suction channel with a flop 
K it was made possible to draw cold air as well, when re- 
quired. Fig. 3 shows further the two cocks HH with the 
aid of which an additional dosing with air can be provided 
for a fuel that requires it. 

With a wrapped suction channel and an auxiliary tank as 
the only additions made to the normal car equipment and a 
few shims in reserve for loading down the carbureter float, 
the tests with the heaviest fuels were begun, the nozzles and 
the air intake areas remaining unchanged as used for opera- 
tion with gasoline. 

That a good carbureter can work with benzol — without 
extra loading of the float — equally as well as with gasoline — 
is a fact now widely known, but it was surprising that the 
car with the arrangements mentioned also ran pretty well 
with kerosene. To be sure, in previous experiments with an 
old car and an old spray carbureter, both of 1906 model, it 
had been shown that this old carbureter could work without 
any re-adjustment with ordinary alcohol and kerosene, but 
the motor speed at those tests had to be so high that normal 
operation of the automobile was impossible. With the new 
car and the new carbureter, both from 1914, the situation 
was quite different. Even at low motor speed the heavy fuel 
was here so well atomized that an explosive mixture was 
formed and the motor worked. On the other hand, high motor 
speed became precarious with kerosene for fuel. The throttle 
had to be partly shut to avoid knocking. It is well known 
that kerosene motors must have a larger combustion chamber 
than gasoline motors because a kerosene mixture gas is more 
easily fired by compression than a gasoline gas mixture, and 
therefore liable to premature ignition. That the throttle 
could not be opened interfered of course considerably with 
the utilization of theacar with kerosene; it could only be 
driven at 40 kilometers per hour on level roads with the high 
gear in mesh while it should have reached 80 kilometers. 

Mixtures of kerosene and benzol in equal parts gave much 
better results, but for lack of kerosene these tests were not 
continued. Mixtures of benzol and alcohol were taken up in- 
stead. Starting onto a measured stretch of road at 40 kilo- 
meters per hour and pushing the motor to its best it was 
observed what maximum speed was reached at a point fur- 
ther on, B, where a slight downward grade changed into a 
sharp upgrade, and also to what point the speed had dropped 
at C, at the top of the rise. Pure benzol gave 82 kilometers 
per hour at B and 56 at C, while a mixture of 1 part benzol 
and 2 parts alcohol gave 78 kilometers at B and 48 at C. 

On another stretch of road where B lay somewhat higher 
than the starting point and C at the top of a sharp rise as 
before, pure benzol gave 65 kilometers at B and 62 at C, while 
the mixture gave respectively 62 and 56 kilometers and an- 
other mixture composed of benzol and alcohol in equal parts 
gave 64 and 60, or almost as good a result as the benzol 
alone. 

[The author here goes on to show that a given volume and 
a given money value of the mixed fuels give more mileage 
than the same volume and value of gasoline and slightly more 
mileage than the same money value of pure benzol, but the 
comparisons are mainly of interest for the war conditions 
under which the price of gasoline has gone up more than that 
of benzol and the latter more than that of alcohol. He shows 
finally that, in order to make gasoline, benzol and alcohol 
equally economical, the prices per liter should be 42 pfennig 
for benzol, 35 for gasoline and 32.4 for alcohol, these figures 
holding strictly good only for such a car as was used by the 
author — with auxiliary tank and wrapped exhaust pipe sleeve 
and suction channel — while subject to some modifications for 
other cars originally less well adapted for being operated 
with benzol and alcohol.] 

To illustrate, further, the possibilities for using different 




Fig. 3 — Showing means for heating heavy fuels 



fuels the author's practical experience supplies data of inter- 
est. For the past three years he has driven his cars mainly 
on benzol, and nothing was changed in the cars. Nozzles and 
jets, float levels and heating arrangements remained as they 
were, and yet the cars work better with benzol than with 
gasoline. When occasionally it was impossible to obtain ben- 
zol he was compelled to drive for a couple of days on gasoline, 
and in those cases there was always noticed a lessened ability 
to pull through on any given gearspeed, and knocking of the 
motor occurred easily — something which never happens with 
benzol. Similar observations were made with regard to cars 
driven by others. On the whole, he found that there were no 
drawbacks to the use of benzol for cars not of a decidedly 
antiquated construction ; one of his own dating back, as men- 
tioned, to 1906 and being used entirely without changes. 

The much feared soot formation so often charged against 
benzol is in reality quite immaterial, as it occurs only during 
the first minutes after starting, and later, when the motor 
gets warm, the soot is gradually burnt out. The film of 
soot reaches therefore only a certain thickness, and it is 
rather harmful than useful to clean the spark plugs and 
piston heads frequently. 

More astonishing than the fact that the modern motors 
work equally well with gasoline and benzol is the observation 
that they accomplish almost as good results with alcohol as 
well. This seems singular, since the caloric value of alcohol 
is so low and the attempt made 12 years ago to run the 
Berlin taxicabs on alcohol proved a failure. The answer is 
the following: The low caloric value of the alcohol is in 
part compensated by the related fact that alcohol requires 
much less air for its combustion than either gasoline or ben- 
zol, so that a cylinderful of explosive alcohol mixture after 
all contains nearly the same amount of energy as a cylinder- 
ful of the other explosive mixtures. And the early failures 
were due to the design of early automobile motors which had 
lower compression and shorter stroke than those of the pres- 
ent day. 

The efforts made for improving the motors on general 
principles have incidentally and without intention resulted 
in meeting the requirements for employing benzol and alcohol 
as fuels. 

The car with which the road test figures were obtained is 
the same Audi car with which director Horch of the Audi 
works took part in the 1914 Alpenfahrt (reliability run in 
the Alps). It has a motor with 90 millimeter bore and 140 
millimeter stroke and weighs 1366 kilograms and is in the 
same condition in which it came back from the Alps, except- 
ing the addition of the auxiliary tank and the stronger heat- 
ing device. 

If the figures obtained with this car are somewhat better 
than could ordinarily be obtained with vehicles of older date, 
other tests with two Horch cars of 1906 and 1908 and with 
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Figs. 4, 5, 6, 7, 8, 9 — Diagrams of modern carbureters 

two Mercedes cars of 1910 and 1912 have nevertheless shown 
that older cars with older carbureters can work very well 
with the new fuels. The mixtures of benzol with alcohol are 
especially to be recommended those who are nervous about 
the soot formation with pure benzol. By mixing the two 
fuels both the soot formation with benzol and the rust for- 
mation with alcohol alone are most effectually obviated. 

Almost as harmless as the slight soot formation with benzol 
are the small explosions in the carbureter with alcohol. If 
the reports occur with a certain adjustment of the throttle, 
the best plan is to throttle down till they stop and then to 
open the throttle again by degrees, a t each adjustment giv- 
ing the motor time to get warmer. It will then in most cases 
work properly after coming back to the first adjustment. 
But if the driver gets fidgety and tries every two seconds if 
the explosions will occur when he opens up wide, the motor 
of course gets colder all the time and the explosions get more 
frequent. No doubt, the technics of motor construction are 
already so advanced that motors could be built now for all 
the fuels which on the whole would work more perfectly than 
the best automobile motors built for gasoline only. 

Compression the Critical Feature 

Among motorists catch phrases are very current. One of 
these has it that "the automobile motor is a gasoline motor," 
meaning to convey the idea that it is a risky thing 
to operate it with any other fuel than 
gasoline. But it is now an estab- 
lished fact — widely known and based 
on fundamental heat economics — that 
a good automobile motor works bet- 
ter with benzol and other fuels than 
with gasoline, and the phrase there- 
fore holds true only for antiquated 
designs. There is general agree- 
ment on this point among motor en- 
gineers, and the author claims only 
the discovery that practical motor 
building is already much farther 
advanced than usually supposed and 
that results are obtained with the 
good automobile motors of to-day 



and modern carbureters which nobody had expected. 

Another catch phrase says: "The fuel question is a ques- 
tion of carbureters." But this slogan is no more correct than 
the other. The fuel question is — like all important problems 
relating to internal combustion motors — a question of the 
compression. But a good carbureter can contribute to the 
solution of fuel problems. 

[It was well understood as early as 1902 that alcohol 
motors should have a long stroke and a compression of 140 
lb. In the modern European automobile motor the long 
stroke, the high piston speed made possible by improved bal- 
ancing and better materials and workmanship, the large 
valves giving a full charge and the moderately high compres- 
sion — made actual by the speed and the valve dimensions, 
while in 1902 it was theoretical only — have produced con- 
ditions for operating with mixtures of benzol and alcohol 
which really agree perfectly with the requirements formu- 
lated after the government tests with pure and mixed alcohol 
fuels conducted in France and Germany in 1901 and 1902. 
The statements made by von Low are therefore not so radical 
or surprising as they may seem at first glance. — M. C. K.] 

Spray Carbureters With Air Brake 

Considering that the adoption of the principle of check- 
ing the fuel feed by admitting air to the interior of the jet 
(Bremsdusenprinzip) stands for an improvement of carbu- 
reters which has only been accomplished during the past few 
years and contributes strongly to our ability to operate with 
different fuels, a review of the modern carbureters represent- 
ing this type of design will be found in order to complete the 
presentation of the subject. 

The principle is shown in Fig. 4. F is the float chamber, 
6 the brake-jet, v a storage compartment and d the spray jet. 
When the opening of the throttle valve suddenly causes a 
strong suction, the fuel in the storage compartment serves 
for the acceleration, and when the motor has reached high 
speed the level of the stored fuel is reduced and air enters 
with it into the spray jet, while the brake jet 6 supplies fuel 
relatively slowly (due to the interference of the air). The 
Zenith carbureter has also another jet, as shown in Fig. 5, 
and in the Pallas carbureter, Fig. 6, the storage space is 
differently arranged and the brake air enters through the 
tube rr. A third carbureter, being the German Longuemare, 
is represented in Fig. 7. Here the brake jet is subject to 
regulation, while those in the Pallas and Zenith are easily 
exchanged. That these two carbureters also have a special 
starting jet a opening opposite to the edge of the throttle 
flop, on the plan indicated in Figs. 8 and 9, is a matter not 
concerning the main principle; similar starting jets are used 
in carbureters such as the Favorit, which have no brake jet 
arrangement. 

Among 14 carbureters entered in the competition held in 
February, 1914, by the Prussian war department three were 
of the brake jet system, and they took the first three prizes. 

Some of the details in the carbureters of this type illus- 




Flgs. 10, 11, 12 — Details of Zenith construction; horizontal and vertical 
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Figs. 13, 14, 15 — Details of Pallas construction 

the requirements in which motorists are interested, 
j whose first appearance in the market led all car- 
technics into new paths of progress, is made in a 
l model, Fig. 10, and a vertical model, Fig. 11. These 
tions show a number of narrow passages which are 
accessible, and to remove jets and various screws 
spanners are required. Both models have a special 
or still-running carbureter which can be taken out 
or loosening the screws S. It is shown sepa- 
ls Fig. 12. In the course of the years this auxiliary- 
Is* become more and more elaborate, due to the exag- 
demand for very slow still-running. The success 
in this respect is interesting, showing how pa- 
arbureters and motors can be made to behave. But 
the capacity for slow still-running gives no guar- 
excellence in more important things, as there is a 
erence in the carburetion requirements for slow-run- 
Bstat load and slow-running with full load. 

carbureter, Fig. 13, has the same admirable 
as the Zenith and can be taken apart without 
The jet mechanism cc can readily be taken out 
ng the nut mm. Its details are shown in Fig. 14. 
□pper end there is the air duct I from which air is 
the tube rr, referred to before in the diagram, 
;th the fuel, which it helps to atomize by forming 
The fuel enters through the brake jet 6, Fig. 14, 
delivered through spray jet dd. The channel a leads 
Hirting jet. The conical surface cc forms a tight 
ating the jet mechanism as a whole from the con- 
of the float chamber. The latter, BB, Fig. 13, is 
' and very light and secured by a large nut nn. The 
is of the annular type, which, however, makes it less 
so that it is not so easy to load it down when a 
is used. The ideal would therefore be a Pallas 
with a lateral float chamber on the plan shown in 
1 also with the method for float adjustment used in 



A lateral float can readily be adjusted 
to the specific gravity of the fuel by 
placing perforated disks or shims on it. 
With the Lyma carbureter this adjust- 
ment is accomplished as follows: Fig. 
16 represents a float dipping into light 
fuel to the depth S, just clearing the 
bottom of the chamber. In Fig. 17 the 
float is in a heavier fluid and begins 
therefore to float at a smaller depth 
of immersion 8. Both the light and the 
heavy fuel must reach the level of the 
dotted line, in the chamber and in the 
jet, for normal work. This can be ef- 
fected by making the abutment aa ad- 
justable. When the float spindle strikes 
against the abutment the feed valve v 
is closed in both cases and, if the abut- 
ment aa is placed higher for the heavier fluid, as indicated 
in the illustrations, the level in the jet can be the same as 
for the light fuel. The abutments can also be made adjust- 
able by having the fulcrums m movable, and this is the ex- 
pedient used in the Lyma carbureter, the mechanism being 
shown in Fig. 18. The fulcrums nn here correspond to m 
in Figs. 16 and 17, and the lowest points aa of the balls to 
aa in these diagrams. The fulcrums nn are secured in a red- 
brass casting rr which can be screwed up and down in the 
cover of the float chamber by means of the high-pitch thread 
gg and the crank k. 

The crank can be turned 240 deg. and this allows for a 
change of specific gravity from .65 to .92. A dial on the 
cover gives the intermediate figures, so that it is easy to 
place the crank arm in the proper place for each fuel — for 
benzol at .88, for example, for alcohol at .82 and for ordinary 
gasoline at .72. 

The Lyma can be counted among the brake jet carbureters, 
Because the fuel feed at high motor speed is so much reduced 
by means of a throttle-jet that the air feed through the other 
intake is very much increased, on the plan shown in Figs. 
19, 20, 21 and 22. 
The fuel is not thrown out in a stream from a jet in this 
(Continued on page 298) 
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for adjusting float level 



Figs. 19. 20 — Diagrams of Lyma fuel feed control 
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Peerless Piston Rings 

THERE are three sections in the 
Peerless piston ring, there being 
two outer rings, each half the 
width of the ring groove in the piston, 
and these are superimposed on a wide 
inside ring, the latter being as wide as 
both the outer rings together. All joints 
are broken while the proper spacing is 
maintained by means of small pins. The 
joints are simply diagonal cuts. Wher- 
ever there is a joint there is a seal 
formed by the solid metal of another 
ring, so that there is no passage left for 
gas or oil leakage. Peerless rings are 
all made eccentric. Stock sizes are from 
2% in. in diameter to 6 in. in diameter 
while the widths vary from 3/16 to %. 
Prices: All sizes up to and including 3% 
in., $1.75; up to and including 6-in. size, 
$2. — Peerless Piston Ring Co., Newark, 
N. J. 

Inland Piston Ring 

A novel design of piston ring has been 
brought out under the name Inland. It 
is a one-piece concentric type featured 
by the fact that the end joints of the ring 
are absolutely staggered and hence there 
is no possibility of aligning the joints 
and hence causing leakage. 

The ring is a concentric design and is 
cut on a spiral with the free end tapered 
thus, according to the makers, giving the 
advantages of the eccentric type. To get 
the advantages of concentric design the 
free ends are so supported, as shown in 
the accompanying illustration, that they 
give uniform thickness to the entire 
cross-section. A third advantage which 
is stated to correspond to that secured in 
more than one-piece ring, is given by the 
fact that the rings are slotted to less 
than one-third their width at opposite 
points on the circumference of the ring. 
The object of the construction is to give 
uniform pressure at all points on the 
cylinder walls with sufficient elasticity to 
render them harmless to the cylinder. 
The distortion of the rings is unlikely 
as heat-treatment is given before grind- 
ing. The price of the ring depends upon 
the size employed. — Inland Machine 
Works, St. Louis, Mo. 

No-Leak-0 Piston Rings 

The No-Leak-0 piston ring is distin- 
guished by the use of a step-lap joint, a 
groove between the sliding face forming 
the step-lap joint on the side of the ring. 
It is this latter groove which makes this 
ring different from others on the market 
which employ the step-lap joint. The 




Top — Inland piston ring. Middle— The Peer- 
lee* ring. Bottom — No- Leak. O ring 




Left— O.M.C. light car type shock absorber. 
Right — Hup absorber for model 32 Hupmoblles 




The American valve reseating tool Is ad- 
justable to any valve 



joint gives a tight seal at the ends of 
the ring while the oil Alls the groove 
which forms a seal around the ring 
giving a tight fit and preventing the 
escape of gas. At the same time the 
oil lubricates and forms a packing or 
seal against the oil being drawn or 
forced up into the firing chamber. 

The grooves control the oiL The cylin- 
der walls are constantly lubricated by the 
oil from the grooves and the grooves 
take up fresh oil as fast as the supply is 
depleted by lubrication. This oil seal is 
said by the manufacturers to greatly 
reduce the quantity which works its way 
up into the combustion chamber. 

The rings are made in one piece from 
seasoned stock and are stated to be resil- 
ient and not to clog or lose their effi- 
ciency. The price varies, of course, with 
the size employed. — Automobile Acces- 
sories Co., Baltimore, Md. 

Hup Shock Absorber 

Shock absorbers for model 32 Hup- 
mobiles use a helical spring for absorp- 
tion of shocks, the spring being con- 
tained in a bracket, as illustrated here- 
with. Adjustment may be made by re- 
moving the cap inclosing the spring and 
turning a hexagonal nut on the spring 
bolt. Price is $10 per pair. — Miller & 
McLean, New York City. 

O. M. C. Shock Absorbers 

O. M. C. shock absorbers are made in 
two distinct types, one for heavy and 
the other for light cars. Though differ- 
ing considerably in constructional details, 
they are alike in one respect: they are 
designed to check excessive spring move- 
ment both up and down — in other words, 
they are double acting. 

The heavy car type is made with two 
cylinders. The plunger rod carries at 
its lower end a piston which works in a 
liquid. A valve in the piston opens only 
when the piston rises; when the piston 
descends the only passage for the liquid 
— oil — is through a few small holes. The 
upward movement of the piston is re- 
sisted by a coiled spring. 

When the leaf spring of the car is 
compressed the coiled spring is brought 
into play; when the rebound occurs the 
hydraulic brake acts, easing and check- 
ing the up-throw. Thus the piston rises 
without hydraulic resistance, but is 
checked by the oil on its descent. 

The light car type employs springs 
only and the cylinders are single — that 
is, there is one cylinder for each car 
spring. The cylinder is divided into two 
compartments, as the accompanying 
illustration shows. In the upper one is 
the main spring, which is double, the 
outer and heavier spring, of square sec- 
tion steel, being reinforced by the inner 
and lighter spring, of round steel. The 
lower compartment contains a single 
spring of round section. The cylinder 
slides on the central rod, the upward 
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movement being checked by the two up- 
per springs and the downward move- 
ment by the lower single spring. Prices 
are: Heavy car type, for cars of 1500 
to 2000 lb., $36 per pair; to 2600 lb., $35; 
to 3300 lb., $40; to 3900 lb., $40; to 4500 
lb., $45; over 4500 lb., $45. 

Light car type, for Fords, $8 per pair ; 
$15 for four. — A. J. Picard & Co., New 
York City. 

American Valve Reseatera 

American valve reseating tools can be 
adjusted to suit the valves of practically 
any car. The valve facer consists of a 
cast iron base with bearings for a short 
shaft mounted directly in line with a 
bushing for the valve stem, and a holder 
at one side for the cutting tool. The 
valve is placed with its stem in the 
bushing and the shaft turned by means 
of a crank, driving the valve through a 
connection provided for the purpose. By 
adjusting the cutters to the proper dis- 
tance from the center valves of any size 
can be faced. Six bushings of different 
sizes are furnished. 

The seating tool consists of a head 
carrying four cutters, a stem entering 
the valve stem guide, and an upward 
extension with a T-handle for turning 
the tool. On the cutter head are two 
large knurled nuts; turning one loosens 
the adjustment and turning the other 
sets the cutters to any size within the 
range of the tool. When set, turning 
back the lock nut holds the adjustment. 
Two sizes are made, one seating valves up 
to 1% in. and the other from that up to 
3 in. Price, either size reseater, $6; 
facing tool, $6; seater and facing tool 
together, $10. — American Valve Tool Co., 
Stamford, Conn. 

Sly Overland Tire Lock 

A tire lock designed especially for 
Overland cars is manufactured to take 
the place of the upper strap which holds 
the tires. To attach the lock two cap 
screws which hold the bracket for the top 
strap are removed with a socket wrench 
and the lock put in its place, using the 
same bolts. When the tire is in place 
the bolts cannot be removed. The locks 
are made in two types, single and double. 
Price, single, $1.60; double, $1.75. — W. 
W. Sly Mfg. Co., Cleveland, Ohio. Dis- 
tributed by New Era Spring and Special- 
ty Co., Detroit, Mich. 

Apco Ford Tire Holder 

A tire holder designed to carry the 
extra demountable rim or spare wheel on 
Ford cars is announced by the Auto 
Parts Co. It resembles in construction 
the side tire holders which have been 
brought out for Fords by the same con- 
cern and includes an automatic locking 
clasp which permits of easy and rapid 
removal or replacement of a spare. The 
new design is for attachment to the 
running board and the clasp is provided 




Apco tire holder for Ford* with fittings 




Rae motor-generator for Ford cars 



with an easily operated lock. The mak- 
ers claim that a spare can be removed or 
replaced in 6 sec. The retaining screws 
are not accessible when the clasp is 
closed so that it is impossible for thieves 
to readily remove the holders. Finished 
in black enamel the new holder sells for 
$2. — Auto Parts Co., Providence, R. I. 

Autoprotector 

The Autoprotectors are instruments to 
be mounted on the front axle of a car or 
truck and connected with the throttle, the 
air supply or the ignition system in such 
a way that if the car is driven too rapid- 
ly over rough roads or under other con- 
ditions that subject it to severe shocks, 
the car will be slowed down or even tem- 
porarily stopped. The device is adjust- 
able as to the severity of the conditions 
under which it will commence to act and 
can be sealed. 

Inclosed in the casing is a weight which 
is held in normal position by a spring, 
but which is displaced by sudden shocks 
and is prevented from returning immedi- 
ately to its normal position by a dashpot, 
the piston rod and piston being attached 
to the bottom of the weight. The weight 
is connected to the Bowden wire which 



acts on the throttle, air supply or igni- 
tion. A succession of shocks will tend 
to keep the weight out of its normal po- 
sition and the speed of the motor will be 
affected in proportion to the amount of 
displacement of the weight. A counter 
attached to the device shows the number 
of abnormally severe shocks experienced, 
and this acts as an additional check on 
the driver. The device commences oper- 
ating as soon as the first shock is trans- 
mitted to it. Price, with counter, $26; 
without counter, $18. — Autoprotector Co., 
Dorchester, Mass. 

Rae Ford Electric System 

The Rae is a small, simple motor-gen- 
erator for starting and lighting Ford 
cars. It is used in connection with a 
12-volt battery and operates at one and a 
quarter times crankshaft speed when 
running as a generator, while as a 
starter it is claimed to turn over the 
motor at 400 r.p.m. The starter ac- 
tion is actuated by pressure on a but- 
ton, the connection being electrical. 
The Rae unit, which is shown in the ac- 
companying illustration, is furnished 
with the necessary wiring, cutout, etc., 
and is installed so that the drive is 
directly from the crankshaft by silent 
chain. It is mounted on a saddle secured 
by three cylinder-head bolts and is sup- 
ported by a bracket attached to the 
motor base. — Morgan Electric Co., De- 
troit, Mich. 

Rels Brazing Metal 

This product is a metal for brazing 
or soldering aluminum; the metal is too 
hard for use with a soldering iron, so a 
gasoline torch or its equivalent must be 
used. The surfaces to be united are 
heated to bring all oil to the surface and 
are thoroughly cleaned, scraped bright 
and the abutting edges chamfered, much 
as in ordinary brazing. The surfaces 
are tinned with the metal, no additional 
flux being required, and are united by 
running in more metal to fill up the V 
formed by the chamfers. The metal sells 
for 50 cents per bar. — Rels Mfg. Co., 
Brooklyn, N. Y. 
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Resta Wins Century at 101.86 M.P.H. 



Battles with Stutz for Leadership Until Tires Turn Scales 

— Burman is Third 



1 





Mm 



Left — Cooper passing Resta on a turn and taking the lead only to lose It on the straightaway. These two ran wheel to wheel for 80 
miles, averaging 104 m.p.h. Right — Passing the grandstand — left to right — Burman (9), Cooper (S) and Resta (1). Burman drives 104 
m.p.h. and passes Cooper running second to Resta on the 28th mile. 



CHICAGO, ILL., Aug. 7 — The distinction of winning the 
first automobile race in America at a speed of over 100 
m.p.h. was carried off by Dario Resta at the 2-mile 
board speedway here to-day by winning the 100-mile 
challenge race at a pace of 101.86 m.p.h. and defeating his 
three rivals Cooper in a Stutz, Burman in another Peugeot 
and Oldfield in a Delage. Resta put his Peugeot over the 
100 miles in 58 min. 64.2 sec., finishing 52 sec. ahead of 
Cooper who was the only real rival he had. Burman was 
nearly 3 min. behind, having had two stops for tire troubles 
as compared with one stop each by Resta and Cooper; and 
Barney Oldfield, whose new Delage with four carbureters 
was not well tuned up, stopped at the end of 96 miles, having 
been lapped several times by the other drivers. Cooper's 
average was 100.58 and Burman's 97.78 m.p.h. 

Fully 20,000 spectators sprinkled through the huge grand- 
stand, in the bleachers, on the back stretch, and from the 
parking spaces in the infield, watched the 100-mile challenge 
duel, the first of the kind ever held on a speedway in this 
country. The weather was perfect and the track in con- 
dition. The four cars were sent away at a flying start, Old- 
field having drawn the pole position acting as pacemaker. 
Resta was second from the pole. Cooper third and Burman 
on the outside. 

From start to finish the race was Resta's. His Peugeot 
was seen to have the necessary speed, although from the 
start Cooper disputed the laps with him. Burman had ap- 
parently a lot of speed, but when he began to show it he ran 
into tire troubles and fell behind leaving Resta and Cooper 
to dispute the lead. Both Resta and Cooper made one tire 
change each. Resta changed a right rear at 74 miles and 
momentarily Cooper shot his Stutz into the lead, the crowd 
cheering to the echo as the Stutz entry was the real hero of 
the day with the grandstand and bleachers. Resta made 
the change in 35 sec. but was nearly 56 sec. behind Cooper 
when he got going again. This put him nearly three- 
quarters of a lap behind. He started, setting a faster pace to 
overtake the Stutz, but at 80 miles Cooper was seen to slow 
up on the back stretch; a right rear had given way and he 



had to travel at reduced speed for a mile to the grandstand 
pits. In the meantime Resta had seized the moment and 
was back in the lead. 

Before Cooper could make the change and get out Resta had 
a lead of 51 sec. on him, or nearly three-quarters of a lap. 
With only 20 miles to go Resta at once slowed down from a 
momentary pace of nearly 110 m.p.h. to 102 and held it until 
the finish. In the meantime Cooper was pushing his Stutz, 
gaining each lap, but there was not enough time remaining 
to overcome Resta's lead, and he finished 52 sec. behind. 

The average speed of 101.86 m.p.h. for the century does not 
represent the real speed of the race, the stops made by Resta 
and Cooper cutting the speed from 104.35 m.p.h. which the 
leaders had maintained from the start up to over the 75th 
mile when tire troubles began. Many expected that the pace 
would be much faster at the start as it had been in the open- 
ing 500-mile race in June, but the drivers apparently profited 
by the experience and decided to hold a rather conservative 
pace at which the tire troubles would be a minimum. Last 
June the pace set at the start was 108 m.p.h. and tire troubles 
started at 17 miles and before 25 miles were covered there 
were many tire changes. To-day the pace for the first 10 
miles was 104 m.p.h. and practically this pace was main- 
tained until the finish. The first five laps are a fair criterion 
of the speed as follows: Lap one, 101.41; lap two, 104.35; 
lap three, 105; lap four, 104.65 and lap five, 104.65 m.p.h. 
From the 10-mile mark the pace was a steady one up to time 
of the tire troubles. All three cars, Peugeot, Stutz and 
Peugeot had higher speed possibilities which were apparently 
held in reserve. 

A Perfect Start 

From the spectacular viewpoint there were some tense mo- 
ments in the 58 min. of racing, but the grandstand did not 
have all the chances to applaud that it wanted. The start 
was perfect, all four cars were sent on a pace lap with Old- 
field at the pole setting the pace. As the tape was approached 
the pace was easily 90 m.p.h. and all four crossed in a row, 
the red flag fluttered and they were off. 
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Up two brought the first sensation, Cooper putting the 
ft* into the lead at three-quarters and leading the Peugeot 
sra the tape by three lengths. It was what the crowd 
rated and it cheered. Burman was now 100 yards back, 
i position he held for nearly 20 miles. Lap three saw an- 
as' change, Resta passing Cooper on the backstretch and 
Win? over the tape by three lengths. The pace was 105 
Lap four brought a thrill when Cooper and Resta 
practically side by side, Resta leading by 2 feet. The 
i was Resta 's by a length, so were the next three, but 
brought Cooper into the lead with a margin of two 
So the see-sawing continued. Resta led for three 
(laps, then Cooper took three in a row; Resta then took 
is mare, Cooper sandwiched in one, then they alternated 
x tkree or four more laps, scarcely a length separating 
JE. fiesta would pull away on the straights and Cooper 
■■irate fast on the bank and overhaul the Peugeot. This 
naned until the tire episodes at 74 miles, when the grand- 
rat fed its turns in cheering for respective favorites. 

Sod's Tire Luck 

furnished his sensational burst of speed at the 
Up to this time he had been trailing nearly 
behind Resta and Cooper. Suddenly he started 
Bp a few yards on each lap, almost imperceptibly, 
at the twenty-sixth mile he was on the heels 
and crossed the tape actually a few inches 
of Resta but a few inches behind Cooper who was 
It was one of the spectacular parts of the race, 
could not have been closer together and traveling 
106 miles per hour. It was the moment the crowd 
rad for, they were all on their feet, the air was filled 
Bering. But this three-cornered duel, while not so 
■Scalar, continued for the next twenty miles, Burman 
■had in the group at the end of each lap. The pace 
too much for his tires and at 42 miles he dropped 
cd had to change a right front, leaving Cooper and 
battle for the honors. From this time Burman was 
front or near it again. He ran 20 seconds back, 
gaining a few seconds only to drop them in others, 
he stopped again to change a right rear, and any 





The first lap on the curve — Burman (9), Cooper (8), Resta (1), 
Oldfield (X), approaching the starting line at 90 m.p.h. 

driver who has to make two tire stops in a 100 mile race has 
little chance of winning. 

Oldfield's tire troubles started earlier than might be ex- 
pected for the pace he was setting. It was in the fifty- 
second mile when coming down the homestretch ahead of 
Resta and Cooper who were about to lap him the second 
time, that a right front tire blew, but his car never wavered. 
He stopped on the next lap and made a rapid change. He 
made two other stops. 

Resta's Peugeot was lubricated by Oilzum. The times of 
the four drivers at every 10 miles of the race are given in 
the following tabulation : 



Times 

Driver 10 20 
5:46 11:31 



n Chicago Challenge race at every 10 miles 

30 40 50 60 70 80 90 100 miles 

17:22 23:10 28:58 34:49 40:41 47:19 53:08 58:42.2 

17:22 23:10 28:58 34:49 40:41 47:04 53:50 59:34.4 

17:23 23:10 30:30 36:17 42:59 48:47 54:35 61:22.4 

20:01 26:22 34:06 40:21 47:51 55:26 62:31 out 



Continental Motor Adds to Muskegon Plant 




MUSKEGON, MICH., Aug. 7— Two 
additions are being made to the 
already large Muskegon plant of the 
Continental Motor Mfg. Co., which is 
practically entirely devoted to the 
manufacture of four-cylinder motors. 
Also the main building, shown in the 
foreground, will soon need to be re- 
constructed to give more floor space. 
One of the new buildings illustrated as 
under construction is 54 by 150 ft., and 
the other is 70 by 330, the latter be- 
ing V-shaped. Both buildings are four 
stories in height and together they will 
increase the floor space over 125,000 sq. 
ft. and will permit the doubling of the 
present working force of nearly 2000. 
The added facilities will raise the pro- 
duction of four-cylinder motors from 
4000 to 6000 per month, and the cost 
will be from $300,000 to $400,000. 
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Mulford Wins 300-Mile Race 01 
Des Moines Speedway 

Finishes in Duesenberg 1 Min., 7 Sec. Ahead of De Palma's 
Stutz — Race Was Duel Between These Two and 
O'Donnell's Duesenberg — Two Serious Accidents Mar Contest 



Order of Finish Des Moines 300-Mile Race 

Duesenberg Mulford 3:27:05.33 

Stutz De Palma 3 :28 :12.02 

Duesenberg O'Donnell 3:31:45.51 

Du Chesneau. Brown 4 :26 :22.18 

Clergy Barndollar 4:40:35.02 

Cooling Henderson 5 :01 :43.25 

White Shrunk 5:09:54.13 

Ogren Alley 5:10:13.08 

DES MOINES, IOWA, Aug. 8— The new 1-mile board 
speedway was opened in this city to-day by Ralph 
Mulford winning the 300-mile race in a field of eleven 
starters at an average speed of 87 m.p.h. and defeating by 
1 min. and 7 sec. Ralph De Palma, who drove a Stutz and who 
was announced a winner after the race. Owing to the speed, 
the 1-mile track, and inadequate timing arrangements an 
error was made in the announcement and after hours of 
checking the lap records, Mulford was declared the winner 
and entitled to the $5,000 for first place, De Palma receiving 
$2,000 for second position. 

The opening of this new speedway was unfortunately 
marred by two accidents, each of which resulted fatally. Joe 
Cooper, Sebring, Ohio, driving a Sebring, blew a tire in the 
thirty-ninth mile when running in second place, and close to 
De Palma's Stutz. The accident happened when traveling at 
90 m.p.h. at the end of the turn into the home stretch. 
Cooper's left rear tire blew, swerving the rear end of the 
machine toward the inside of the track and putting the car 
at right angles on the track. Cooper fought to hold it on the 
track and succeeded in keeping it from running off the inside 
only to have it skid a distance of 30 feet into the railing at 
the top. This railing crumbled like tissue paper, and the 
car with the driver and mechanician fell over sideways to the 
ground below. Cooper was caught beneath the edge of the 
machine and died immediately. His mechanician, Peio, was 
thrown clear out of the car. The accident happened directly 
opposite the grandstand. 

• The other accident occurred in the 240th mile when William 
Chandler, traveling in fourth place, went off the track at the 
inside, due to the breaking of the left rear wheel. Before 
going off the track the car skidded half way up the board 
surface on the back turn, then turned over, and landed 
through the guard fence 40 ft. from the inside of the track. 
Chandler and his mechanician Keller were thrown clear, but 
Keller died a few hours later due to a combination of injuries, 
and Chandler is now out of danger. 

Trio Fight Duel 

The race from start to finish was a masterly fought duel 
among Mulford in a Duesenberg, De Palma in a Stutz, and 
O'Donnell in another Duesenberg. It was either Mulford or 
De Palma's race until 297 miles had been covered when the 
two were running wheel to wheel, and had been for 20 miles, 
when De Palma blew a tire, and although he made a speedy 
change it was impossible to catch Mulford. De Palma had tire 
difficulties all the way through the race, which kept him back 
at crucial points when he had practically control of leader- 
ship. 



From the start, which was a flying one, after the c< 
testants making a circuit of the track, De Palma took the le 
until the thirty-ninth mile, when he stopped for tires, a 
O'Donnell in his Duesenberg, who was trailing him clo 
pushed to the front. O'Donnell gradually increased his 1< 
and at 60 miles was a lap ahead and at 80 miles was a 
ahead of Mulford and three laps ahead of De Palma, who 1 
again stopped for tires. O'Donnell's lead came to a sudi 
end at 90 miles, when tire troubles stopped him and p 
mitted Mulford to take the lead with De Palma only a 
behind him. At 100 miles Mulford had held the lead i 
carried off the $100 prize for leading at this mark, his t: 
being 1 : 07 : 06, a speed of 88.6 m.p.h. At this point O'Doni 
was two miles back and De Palma four. At 98 miles 
Palma stopped for his fourth tire change. 

Mulford's Tire Luck 

Mulford made his first stop at 105 miles for tires, but 
to his lead and making a quick change he was able to mi 
tain leadership. He succeeded in holding it until near 
200th mile, when O'Donnell took the lead due to tire trou 
by Mulford. O'Donnell carried off the $100 for leading 
the second century, the average being 86 m.p.h. At this p 
De Palma was a lap back and Mulford running in third 
sition was four laps back. From this point De Palma grt 
ally forged ahead, followed by Mulford. At 213 miles he 
only half a lap behind O'Donnell, who was leading. 

The Race Crisis 

At 320 miles the crucial event happened, O'Donnell ant 
Palma both going to the pits together. This permitted 1 
ford to gain his lost laps so that when the two got bad 
the track, Mulford was on a par with them. From this p 



Left — loe Cooper. v\ 
Sebring car went over 
edge of the Des M 
speedway 

Below — Where the c 
through the railing 




Digitized by 



Google 



August 12, 1915 



THE AUTOMOBILE 



297 



until the finish of the race there was one of the grandest 
struggles seen in speedway racing. For the next 50 miles 
O'Donnell, De Palma, and Mulford were all bunched. 

Mulford Kept Out of Pits 

De Palma was leading when O'Donnell's chances vanished 
due to his going to the pits for tires at 270 miles. This left 
Mulford and De Palma masters of track and road driving, to 
fight to the bitter end, and it was a great race between the 
two. De Palma held a slight lead until 289 miles, when Mul- 
ford lead him by a wheelbase. The two fought mile after 
mile on even terms until 294 miles, when De Palma took the 
lead and seemed a certain winner, barring tire troubles. 
Mulford was close behind and when De Palma's bad luck ar- 
rived at 297 miles, and the tire blew, it was Mulford's race. 

Keeping out of the pits was what won for Mulford and 
going into them too often beat De Palma. Mulford made the 
last 100 miles without a single stop, and went to the pits 
only three times during the entire race. De Palma's last tire 
change when only 2 miles from the finish was made at light- 
ning pace, but master effort was useless. 

The other starters in the contest were not factors with the 
exception of Cooper, whose elimination came early. Chandler, 
who had fought up to fourth place with his Duesenberg at 
225 miles, gave promise of being a factor at the finish, but 
was flagged out by fate at 239 miles. Tom Alley in the Ogren 
was running fifth but experienced motor difficulties. The 
O'Connell entry was out at the end of the eighth lap with 
engine trouble, and the White six entered by Shrunk went 
first to the pits at the thirty-second mile. Scott withdrew his 




Chandler's car, which went off the track In the 240th mile at the 
Oes Moines race 

Anderson near the finish because of motor trouble. Brown 
took fourth place with his Duchesneau, and Barndollar was 
fifth in the Clergy. Henderson in the Cooling was sixth, 
Shrunk in the White seventh, and Alley in the Ogren eighth 
and last. 

It was expected that trouble might arise because of the 
failure to properly check the scoring, but De Palma said he 
would not protest, although several technicalities could be- 
raised as a basis for protest. He claims that he averaged 33 
sec. for his seven tire changes at the pits and his longest 
stop was for gasoline and tire changes, which was 79 seconds. 
He says the track is all right and one of the best he had 
raced upon. His car was lubricated with Oilzum. 



Official Time at Various Points in the 300-Mile Rare on the Des Moines Speedway Aug. 7 



Car 

Stutz 

Sebring 

Duesenberg . . 
Duesenberg . . 
Duesenberg . . 

Ogren 

White Spl 

Du Chesneau. 

Cooling 

Anderson Spl 
Clergy Spl 



Driver 


20 Miles 


100 Miles 


160 Miles 


200 Miles 


260 Miles 


300 Miles 


De Palma 


13:15:09 


1:11:44:21 


1:62:25:62 


2:18:56:78 


3:00:05:51 


3:28:12:02 


Cooper 


13:20:57 










3:31:45:61 


O'Donnell . 


13:19:88 


1:08:02:52 


1:49:59:96 


2:16:64:22 


2:59:24:51 


Chandler . . 


13:66:69 


1:15:16:40 


2:02:30:85 


2:33:49:88 




3:27:06:38 


Mulford ... 


18:30:35 


1:07:06:94 


1:51:45:78 


2:20:25:06 


3:00:24:69 


Alley 


14:01:39 


1:15:06:52 


2:00:10:68 


2:29:40:77 


4:21:33:27 


5:10:13:08 


Shrunk . . . 


18:57:01 


1:53:64:83 


2:51:02:62 


3:58:07:22 


4:40:33:86 


6:09:54:13 


Brown 


16:68:75 


1:22:01:55 


2:12:42:59 


2:49:20:93 


3:51:38:91 


4:26:88:18 


Henderson 


14:53:36 


1:28:07:27 


2:24:44:25 


3:06:88:75 


4:24:10:60 


5:01:43:25 


Scott 


16:58:00 


1:81:19:62 


3:20:04:41 


3:58:28:93 


4:64:22:41 




Barndollar 


17:22:15 


1:34:10:00 


2:28:37:68 


3:05:54:75 


4:03:45:18 


4:40:35:02 



Iowa College Automobile Course at Fair 



"TiES MOINES, IOWA, Aug. 7— The department of engi- 
*-* neering extension of the Iowa State College at Ames, 
having conducted forty successful automobile institutes in 
cities and towns of Iowa, has arranged to offer a course of 
free lectures instructing the motorist concerning the proper 
care and operation of his car at the State fair, to be held 
here the week of Aug. 27. 

Mr. Leavell, the lecturer, has had several years' experi- 
ence in second-hand car, garage, and service station work, 
and has also been connected with the engineering depart- 
ments of several prominent firms engaged in the manufac- 
ture of cars and accessories. 

Much of the exhibit material which has been used in 
demonstrations throughout the State will be displayed. 
There will be a number of carbureters of the best known 
makes and models cut open to show the inside mechanism. 
Sections cut from damaged casings will be used to illustrate 
the common forms of tire abuse. There will be battery 
plates, pieces cut out of different types of radiators, spark 
plugs, and much other material of interest. 

After 9 each morning Mr. Leavell will be in the automobile 
institute lecture room under the west end of the grandstand 
to answer questions relative to motor car troubles. The regu- 
lar lecture will begin at 10. At the close of the lectures 
there will be opportunity for any one in the audience to ask 
questions for general discussion. During the afternoon Mr. 
Leavell will be available by appointment to discuss or ex- 



plain individual trouble cases, and as far as possible to in- 
spect and give advice concerning cars which are brought 
to within a reasonable distance of the lecture room. He will 
offer suggestions and advice concerning such work as the 
motorist should be able to perform for himself, and will point 
out what mechanical attention the car needs. He will not 
do any repair work himself. This will have to be done by 
those regularly engaged in such work. All of Mr. LeaveU's 
advice and suggestions are given free. 

Among the subjects which will be taken up in the lectures 
or will be touched upon in the general discussions at the 
close of the lectures are the following: 

Care of Running Gear. Causes and Prevention of Spring 
Breakage. Spring Lubrication. Steering Gears. Alignment 
of Wheels. Care and Adjustment of Brakes. Types of Rear 
Axles. Types of Ball and Roller Bearings Used in Different 
Parts of the Car. Proper Lubrication and the Selection of 
Proper Lubricants for Different Parts of the Car, as The 
Engine, The Transmission, The Differential, The Wheels, The 
Clutch, etc. Methods of Manufacture of Oils and Greases. 
Radiators, Causes of Boiling, Effects of Impure Water, Anti- 
freeze Mixtures. Care and Attention of Electrical Starting 
Systems. Location of Troubles with Magneto and Battery 
Ignition Systems. Adjustments. Carbureters, Principle of 
Operation, Construction, Location and Remedy of Trouble. 
Fuels for Motors. Manufacture of Gasoline. Relative Merits 
of High and of Low Test Gasoline. 
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Six S. A. E. Men for Navy Committee 



NEW YORK 
CITY, Aug. 
10— Of the nine 
members o f the 
S. A. E. asked to 
accept nomination 
for positions on 
the Navy Depart- 
ment Advisory 
Committee, six 
have accepted and 
voting is now in 
progress for the 
final selection of 

the two representatives. The six members who have ac- 
cepted nomination and whose names are now before the 
Society as a whole for selection are Louis S. Clarke, vice- 




Howard E. Coffin, 

Hudson Motor Car Co. 



William Q. Wall, 

Nat. Motor Vehicle Co. 



president and con- 
sulting engineer, 
the Autocar Co.; 
Howard E. CoflSn, 
vice- president, 
Hudson Motor Car 
Co.; A. L. Riker, 
vice-president and 
chief engineer, Lo- 
comobile Co. o f 
America; John G. 
Perrin, consulting 
engineer, Conti- 
nental Motor Mfg. 

Co.; William G. Wall, vice-president and chief engineer, Na- 
tional Motor Vehicle Co., and Rollin H. White, first vice- 
president of the White Co. 



John Q. Perrin, 

Continental Motor 



A. L. Rlker, 

Locomobile Co. of Amer. 



Car and Carbureter Design for Driving with Any Fuel 

{Continued from page 291) 



device, and it can be classified as a surface carbureter with 
a throttle-jet. A portion of the air supply passes, as in- 
dicated by the arrow in Fig. 19, over the fuel level in the 
tube R which connects with the float chamber. The amount 
of fuel entering this tube is regulated by an easily adjustable 
throttle valve, and the level in R therefore becomes high 
when the motor is resting, making starting easy, while the 
level drops when the speed is increased, so that then more 
air is drawn in. As said, it is only a portion of the air which 
passes over R, the main intake being at H. The charged 
air strikes the large metal cone M which is the organ for 
closing and regulation of the carbureter. When the motor 
is shut down this cone comes to rest against a large metal- 
lic surface and is thereby kept warm, so as to assist in start- 
ing after any brief rest period. 

The air channel G does not lead to the atmosphere, as Fig. 
19 would suggest, but branches into two pipes, 1 and 2 in 
Fig. 20, the first one leading to the lower portion of the 
carbureter and the second through the top of the float 
chamber. The channel G also has a fresh air inlet at I, 
though only in the vertical model, the Lyma being manu- 
factured in both vertical and horizontal models, like the 
Zenith. 

In reality the pipes have not as simple a course as shown 
in Fig. 20. Channel 1 does not dip 
downward at once but is first sent up- 
ward as in Fig. 21, with the object 
of forcing the air to bubble through 
the fuel so long as this stands high — 
for starting and at low speeds. 

In the horizontal Lyma there is an 
additional organ, consisting in a ring- 
shaped body (shown hatched in Fig. 
21) with a number of narrow pas- 
sages through which the gas mixture 
must flow before it strikes the 
cone Af. 

The organ for throttling the fuel, 
which is sketched into Fig. 21 and 
shown in detail in Fig. 22, is easily 
removable, being held in position only 
by a spring in the same manner as 



the float chamber cover is now in many carbureters held 
down only by a spring and a catch. The double-hatched 
part is held down by such a spring, so as to make its lower 
spherical surface form a tight joint against the fuel entering 
at B, Fig. 22. The fuel rises, however, through tapered 
slits in the spindle of the organ, and if this spindle 
is raised or lowered — by thread and locknut — the slits give a 
larger or a more restricted channel for the admission of the 
fuel. When the adjustment has been found at which the 
motor works best, a slight notch is filed at one point — such 
as KK in Fig. 22 — so as to make it easy to find this most 
favorable position again after the spindle has been removed 
for cleaning of a possibly clogged slit. 

The Lyma carbureter has also an arrangement for intro- 
ducing fresh air in the cylinders during coasting, but the 
channel provided is much too narrow. Another device for 
automatic adjustment of a slide to proportion heated and 
cold air is probably also of small value, as it is not found in 
the horizontal model. The greatest merit in Lyma design 
is the provision for adjusting the float to the fuel gravity. 

[Von Low concludes with the statement that he will not 
return to gasoline after the war and the prediction that 
others who do so, rather than arranging to use all fuels, 
will be disappointed]. 




Figs. 21, 22 — Detail* of Lyma carbureter 
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Cantilevers Come Slowly 

NOW that so many new models are announced 
it is obvious that European history will repeat 
itself in America with respect to cantilever springs. 
In both hemispheres the cantilever spring is an old 
idea and it has been used for many years. But for 
no very apparent cause a sudden wave of en- 
thusiasm for it appeared in Europe between two and 
three years ago and this has been followed by a 
similar wave in America. At the S. A. E. meeting 
in New York last January, everyone was talking 
cantilever springs, and the wildest sorts of claims 
for them were to be heard, yet we now see that only 
quite a few of the new cars are being fitted with any- 
thing novel in the way of suspension. 

Presumably the truth is that the cantilever spring 
has been tried out extensively and has shown 
peculiar adaptability to certain chassis while prov- 
ing a difficult problem on others. As a spring it may 
be good or bad just as any other sort of spring can 
be, but there is now a fairly prevalent idea that a 
good cantilever spring layout is decidedly more 
costly than a semi-elliptic or three-quarter design. 

It is highly satisfactory that there has been no 
rush to use the type until its good and bad points 
were discovered, and the present situation suggests 
that its popularity will now increase in proper 
proportion to its merits without any spurious advan- 
tages being claimed for it. 



Industrial News Service 

IT is a matter of regret that an ancient and honor- 
able contemporary, in the curtailment of its 
activities, should belittle the sphere of usefulness of 
the entire industrial press, to bolster its change of 
policy. It openly directs the automobile industry to 
the daily press for the news of the industry. In so 
doing it ignores the foundation principle of in- 
dustrial journalism. We appreciate the usefulness 
of the daily press on general topics, but in an age 
of specialists no individual or organization can 
specialize on everything. The business man, there- 
fore, depends on the daily press for the great sensa- 
tional events of the day, and on the industrial press 
for an accurate record of the developments of the 
industry with which he is associated. Whether these 
facts are needed daily, weekly, monthly or yearly 
depends on the reader's activity, but in the auto- 
mobile field we have no confidence in a constituency 
satisfied with a mortuary news service when every 
opportunity exists for authentic weekly information. 

The automobile industry in exceeding its most 
sanguine expectations has established new records 
for industrial development ; each week is punctuated 
with some salient event, and the automobile press 
owes it to the industry to accurately record such, not 
in a cursory manner, but with authentic details. 
The daily press, aware of these facilities, looks to the 
business press for authentic records of development, 
knowing as it does its impressions are furnished by 
those not familiar with the warp and woof of the 
industry. 

We are, however, pleased to see our contemporary 
waking up to the facts of specialized journalism, and 
devoting one issue to the engineer and the other to 
the dealer. This will probably result in two separate 
and distinct monthly issues, which follows our con- 
ception of separate publications for consumer, dealer 
and manufacturer, instead of the blanket sheet idea. 

Just how much will be lacking in this elimination 
of industrial news service and what influence this 
will have on the character of the circulation satisfied 
with this deficiency will be of special interest. 

The Return of the Worm 

NOT so long ago these was vivid interest in 
American automobile engineering circles re- 
garding the use of worm drive for pleasure cars, 
and there were many who thought the worm would 
come. Then the spiral-type bevel made its appear- 
ance and the wave of interest largely died. What, 
however, it is now being asked, is the probable effect 
of the low gear ratios now so usual, and there are 
many who are again looking to the possible coming 
of the worm. 

One of the disadvantages of the worm-driven axle 
is the fact that it must have a rather large center 
case and so give clearance trouble either beneath the 
axle or above, according to whether the under or 
over position is chosen. But with bevel ratio of 5 
to 1, the clearance difficulty is coming up again and 
the worm is little, if any, worse for the same reduc- 
tion. 
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Earl Overland Vice- 
President 

Leaves Hendee Mfg. Co. — To 
Assume Duties Oct. 1 — 
Is a Director 

Toledo, Ohio, Aug 9 — C. A. Earl, vice- 
president and general manager of the 
Hendee Mfg. Co., Springfield, Mass., has 
resigned to become vice-president and 
director of the Willys-Overland Co., this 
city. He will assume his duties Oct. 1. 
For over twenty years Mr. Earl was 
with the Corbin Screw Corp., New 
Britain, Conn., and after it became a 
unit in the American Hardware Corp. he 
became first vice-president of the latter. 
He resigned this position and that of 
general manager of the Corbin business 
last year to become vice-president and 
assistant general manager of the Hendee 
company. 

His experience has been such that he 
is not only a manufacturing executive, 
capable of organizing and directing a 
factory on lines of maximum efficiency, 
but he is an experienced director of sales 
policies and organizations, and at the 
same time enjoys a high place in the 
esteem of Boston and New York banking 
houses, who have reason to know his ca- 
pacity in large financial matters. 

Overland Declares a 48-Hour Week 

Toledo, Ohio, Aug. 6 — Forty-eight 
hours will constitute a week's work for 
the 20,050. Willys-Overland factory em- 
ployees after Nov. 1. 

Though the regular working hours of 
all employees will be reduced from fifty 
to forty-eight hours a week, no reduc- 
tions in daily or weekly pay are to be 
made. The reduction of working hours 
without corresponding decrease in pay is 
equivalent to a raise in pay proportion- 
ate with the reduction of hours of labor 
for all employees. 

Under the new time and rate schedules 
time and one-half will be paid for all 
overtime and double time will be paid for 
services on Sundays and holidays. 

The move follows an increase of 5 per 
cent in wages granted about six weeks 
ago. 

It is announced that night and overtime 
forces will not be reduced so long as 
the demand for Overland cars keeps so 
far ahead of the factory's production. 

Locomobile Adopts 8-Hour Day 

Bridgeport, Conn., Aug. 9 — Acced- 
ing to the demand of the machinists 
working for the Locomobile Co. of 
America here, president S. T. Davis to- 
day conferred with a delegation of em- 
ployees and conceded an 8 hr. day, thus 
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avoiding what might have been a serious 
tie-up of the plant which is now being 
rushed to capacity on large orders for 
motor trucks from abroad. The ques- 
tion of wages for this working schedule 
will be taken up at a board of directors 
meeting to-morrow. Mr. Davis will re- 
port to the committee next Thursday. 
The men demand the same rates for an 
8 hr. day as formerly received for a 
10 hr. day. Previously they had rejected 
a bonus proposition made to them by 
the Locomobile officials. 

Lyons Atlas Discontinues Cars 

New York City, Aug. 11 — The Lyons 
Atlas Co., Indianapolis, Ind., manufac- 
turer of the Lyons-Knight motor car, 
it is believed will temporarily discon- 
tinue the manufacture of automobiles, 
and confine its activities to the manu- 
facture of engines and parts for the au- 
tomobile industry. Some change in 
manufacturing policy of this nature has 
been trade rumor in the Hoosier capital 
for some time. The general impression 
is that while present plans are to cease 
manufacture for the time being, there is 
a possibility that the company may re- 
consider manufacturing at a later date. 
The company's new test cars are still un- 
dergoing road tests, but some of the au- 
tomobile experts in connection with the 
factory have been released from their 
duties. 

The Lyons Atlas Co. for years manu- 
factured poppet valve types of motors 
for the trade, and over 3 years ago an- 
nounced the manufacture of the Knight 
sleeve-valve motor for general use. Soon 
after this, the company decided to manu- 
facture cars fitted with this motor, which 
policy has been continued up to the pres- 
ent. 

Bosch Has 8-Hour Day 

Plainfield, N. J., Aug. 7 — The Bosch 
Magneto Co., the largest of the nine 
Plainfield factories, in which the ma- 
chinists have threatened to strike, an- 
nounced to-day that it had granted the 
demand for an eight-hour day. This is 
acceptable to the men. 

Vacuum Oil Raises Wages 

Bayonne, N. J., Aug. 7 — Officials of 
the Vacuum Oil Co. have announced an 
increase of wages for the 800 employees 
to take effect at once. Those receiving 
less than $2.50 a day are to get an in- 
crease of 10 per cent and those receiving 
$2.50 or more are to be given 25 cents a 
day more. 

Gasoline Advanced 1 Cent 

Oklahoma City, Okla., Aug. 10 — The 
Pierce Oil Corp. advanced the price of 
gasoline 1 cent for its distributing sta- 
tions throughout the State. 
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Sun Six Detai 
Announced 

L-Head 3 by 5 Power Plan 
Touring Car and Roadstei 
— Territory Assigned 

Buffalo, N. Y., Aug. 9 — Specifics! 
of tne Sun ngni six which is now b 
manufactuied in tnis city and three 
products of whicn will soon start i 
transcontinental run have just been r 
public. The motor is an L-head 
3 by 5, designed to develop 50 hp 
the block. It is a unit casting, inclu 
both intake and hot-air connections, 
ing a clean exterior. The reciproci 
parts have been lightened and the n 
is primarily a high-speed design, 
clutch is a three-plate dry disk 
mounted, with the gearset, in unit p 
plant form with the motor. Gas 
feed is by the Stewart vacuum sysU 

The three-speed gearset has its i 
shaft mounted on annular bearings 
the countershaft on plain bearings, 
rear axle is three-quarter floating s 
carried on ball and roller bearings, 
housing is of pressed steel and ci 
the Shi by 52-in. semi-elliptic rear s] 
which is used in connection with I 
kiss type drive. The spring is des 
to be approximately flat under load 
frame is of channel section 4V6 in 
and 42 in. wide in the rear taper! 
28 in. in the front width. The whe 
is 116 in. and the tread 56 in., wi 
option of 60 in. if desired. 

The body designs are two in nv 
a five-passenger streamline type or 
passenger roadster. The equipme 
eludes Remy or Westinghouse sti 
lighting and ignition, with single 
wired on a single system. The c 
Brewster green, and although tin* 
is not yet announced, it is given oi 
it would be less than $1,000. 

Sales Managers Appointed 

Territorial divisions have been 
and the sales managers and theii 
tories so far assigned are: C. H. 
for Ohio and Pennsylvania; G. A., 
for Michigan, Iowa and northern I 
J. E. Newell for Arkansas, Miss 
Louisiana, southern Illinois, eastei 
souri and parts of Indiana, Kentu< 
Tennessee; G. A. Jones for Kansa: 
homa, Texas and western Miss-o 
L. Dixon for New York and V 
with the exception of New York C 

The officers of the company 
Crawford, who was formerly s» 
advertising manager of the Hay-* 
pany, is now vice-president of 
concern; R. C. Hoffman, who >i 
wih Case, General Motors, Am] 
Haynes, is engineer and pr 
manager. 
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Automobile Exports 
1,107,818 



Total for Fiscal Year Doubles 
1914 — June Increase 
Is Sixfold 



S»» June 30. 

So. VaJue 
■ .JMK $25,392,963 
hb. 764 1.181,611 
E 6,624,232 

$33,198,806 

4JK. 1914. 

So. Value 

* 1.870,882 
120,257 
473,968 



1915 to June 30. 

No. Value 
23,880 $21,113,953 
13,996 39,140,682 

7,853,183 



$68, 107,8 18 

June, 1915. 

No. Value 
4,418 $4,785,998 
2,990 8,578,802 

1,139.182 



$2,465,107 



$14,503,982 



on, D. C, Aug. 11 — Exports 
tiles and motor trucks have 
i total in the year ending June, 
r in excess of any previous 12 
Tiey totalled $60,254,635, made 
trucks to the value of $39,- 
automobiles valued at $21,- 
This value represented 37,876 
isade up of 13,996 motor trucks 
I passenger cars. To this can 
iputs to the value of $7,853,183, 
■ total of $68,107,818. 

i Eisthteenfold 

figures covering the year 
with the previous year, 
tending June 30, 1914, the in- 
apparent. During the 
bb; June 30, 1914, the total value 
••tec-biles and trucks was $26,574,- 
b*wing that exports have more 
during the past year, the 
as being entirely responsible 
In the fiscal year ending June, 
784 motor trucks were ex- 
i compared with 13,996 during 
'j«ar; in other words, the truck 
• on* increased eighteen fold dur- 
»*». 

r has not had such a favorable 
i 4* export of passenger cars, 
" during the past year 
& net decrease of 
This is explained by the 
demand for passenger ve- 
the early part of the war 
'sot great. The total value of 
was $1,181,611; and the 
128,306 passenger cars $25,- 

for June 

figures for June, 1915, 
| motor trucks valued at $8,- 
1 the export of passenger cars 
at $4,785,998. During 
the exports of automobile 
including engines and tires, 
I to $1.1 39,182. 

fthe business in June, 1915, 
*• 1*14, great export gains are 
June, 1914, recorded 



90 motor trucks exported at a value of 
$120,257, in other words the exportation 
of motor trucks was thirty-three times 
greater in June, 1915, than June a year 

ago. 

In June, 1914, 1982 passenger automo- 
biles were exported, valued at $1,870,- 
882; where as in June, 1915, there were 
4418 automobiles exported, valued at 

$4,785,998. 

Monitor Eight and Four at $1,075 
and $795 

Columbus, Ohio, Aug 9 — Two cars, an 
eight and a four, have been put out by 
the Cummins Auto Sales Co., under the 
names of the Monitor 8 and the Monitor 
4-30. The eight is listed at $1,075 and 
the four-thirty at $795, both f.o.b. Co- 
lumbus, Ohio. 

The motor of the eight is a Golden, 
Belknap & Swartz unit with its cylinders 
cast in two blocks at 90 deg., and having 
2% by % dimensions. The heads are 
removable from this motor, as is also the 
bottom of the crankcase. This motor has 
a single camshaft and is oiled by a com- 
bined pressure and splash system. The 
drive is through a multiple disk clutch 
to a three-speed selective gearset, then 
through a driveshaft fitted with two 
Spicer universal joints to a Timken rear 
axle. The wheels are artillery type, with 
33 by 4 tires, and the springs three- 
quarter elliptic. The body is a five-pas- 
senger design equipped with a mohair 
top and jitney jiffy curtains. The equip- 
ment is complete, including Stewart 
speedometer, double ventilating wind- 
shield, a complete set of tools, robe and 
foot rails and tire carrier. Gasoline feed 
is by the Stewart vacuum system. 

The Monitor 4-30 has its four-cylinder 
L-head 3% by 4% motor cast in a block. 
It has a unit power plant with three- 
point suspension, including a multiple- 
disk clutch, three-speed gearset and cen- 
ter control units. The drive is by shaft, 
the propulsion being taken through a 
torsion tube. The rear axle is floating 
and the wheels 32 by 3%. The gasoline 
tank is carried in the cowl and has a 
capacity of 10 gal. The wheelbase of 
this car is 108 in., being 4 in. shorter 
than the eight. Electric lighting and 
starting is included on both these cars. 



Church Packard Assistant Chief 
Engineer 

Detroit, Mich., Aug. 6 — H. D. Church 
has been appointed assistant chief engi- 
neer of the Packard Motor Car Co. Mr. 
Church joined that company six years 
ago and for the last five years has held 
the title of truck engineer. H. T. Wool- 
son, who has been chief engineer of the 
Gas Engine & Power Co., Morris 
Heights, N. J., succeeds Mr. Church as 
truck engineer. 



Budlong Resigns 
from Packard 

Becomes Vice-President of 
Gaston, Williams & 
Wigmore 

New York City, Aug. 11 — Milton J. 
Budlong, president of the Packard Motor 
Car Co. of New York, Chicago and Phila- 
delphia, has resigned to become vice- 
president of the importing and exporting 
firm of Gaston, Williams & Wigmore, 
Inc., of 140 Broadway, this city. He has 
been with the Packard company 7% 
years. 

He will be succeeded as president of 
the Packard Motor Car Co. of New York 
by E. B. Jackson, manager of the Phila- 
delphia company, who will retain the 
general supervision of that organization. 
H. M. Allison, who for years has been 
manager of the Packard Motor Car Co. 
of Chicago, will follow Mr. Budlong as 
its president. 

Mr. Budlong entered the automobile 
industry about 12 years ago, when he 
became secretary and treasurer of the 
Siemens & Halsky Electric Co. of Chi- 
cago, which was then controlled by the 
Electric Vehicle Co., Hartford, Conn. He 
later became president of the Hartford 
company, where he remained about 3% 
years. During the Selden litigation, Mr. 
Budlong became general manager of the 
Association of Licensed Automobile 
Manufacturers, remaining in this ca- 
pacity for about 8 months. In 1908 he 
joined the Packard company. 

New Mack Models Coming 

New Yobk City, Aug. 10 — The In- 
ternational Motor Co. is preparing a 
new line of heavy chain-driven Mack 
trucks which it is expected will not be 
ready before Jan. 1. These vehicles have 
been undergoing very thorough tests in 
actual service, one of them being in use 
at the National Guard maneuvers at 
Plattsburg, N. Y. at the present time. 

The International Motor Co. is in- 
creasing its export trade through the 
efforts of its export department, located 
in a separate office in New York City in 
charge of W. T. Stevens, who is sending 
representatives into Africa, South Amer- 
ica, India, China, Japan, Australia and 
other points in Oceania. 

It marks the introduction of the Ren- 
ault type of hood with this concern, the 
radiator being incorporated in the dash. 
The radiator is new, being of the French 
Solex type, a circular type design. A 
particularly neat designing job has been 
done with aluminum dash cowl. The 
cab is steel. The truck uses an improved 
four-cylinder motor, amidship gearbox 
and double chain drive. 
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Scarcity of Parts 
Serious 

Truck Makers Cannot Secure 
Enough — Foreign Buyers 
Growing Factor in Trade 

New York City, Aug. 11 — The un- 
precedented demand for component parts 
of automobiles has been the dominant 
factor in the industry during the past 
week. Many makers have been held up 
in deliveries by failure to get some neces- 
sary part in sufficient quantities. It is 
not unusual for automobile passenger 
car makers to have a corps of road men 
who constantly are drumming up quicker 
deliveries from parts makers and who 
search broadcast for additional supplies 
in times of exigencies. This condition 
has invaded the motor truck field and 
now not a few truck makers have had to 
resort to the same methods of securing 
component parts, a most unusual situa- 
tion in this field. 

Big Foreign Demand 

The scarcity of parts is undoubtedly 
due to the increased demand from for- 
eign countries. During the past week, 
several jobbers from England have been 
in Detroit, Cleveland, Toledo, and other 
centers, and inquiries by mail have ar- 
rived on every steamer. One representa- 
tive from France has been making the 
rounds during the past week. The Brit- 
ish trade has never been in a more flour- 
ishing state so far as sales are concerned 
than at present, and automobiles are sold 
in England much faster than they can be 
shipped. Owing to the increased domes- 
tic demand these foreigners are finding 
great difficulty in obtaining cars of any 
kind. There is some talk among them 
of buying up stocks of used cars so diffi- 
cult do they find it to get new cars. 

A very important stage in the develop- 
ment of the American industry is shown 
by the anxiety of foreign interests to 
purchase motors, axles, gearsets, steer- 
ing gears, etc., for assembly abroad, the 
feeling being that once this method of 
manufacture is started abroad it will 
continue. Parts makers are appreciat- 
ing this and doing all they can to accept 
orders for small quantities. 

Big Wheat Crop 

The home trade, so far as can be 
learned from the distributing centers, 
has continued to hold throughout the 
vast agricultural territory, excepting 
where there is an immediate lull due to 
harvesting conditions. Continued rains 
add a more serious aspect to conditions. 
The oat crop has suffered very seriously 
during the past week in several States. 
Severe storms have injured the corn 
crop, but the bumper wheat crop, which 



promises to be the greatest in the his- 
tory of the country, is looked to to carry 
the average, in spite of adverse weather 
conditions. 

In engineering circles, the idea is gain- 
ing strength that the V-type of motor in 
eight and twelve-cylinder designs will 
largely displace the six-cylinder next 
year, so great is the demand for them 
and so small the trouble connected with 
them to date. Several of the expansions 
and additions to factories are rapidly 
getting into shape to produce these 
types. 

Conditions in the Southwest, including 
New Mexico, give promise of increased 
business, the favorable situation in min- 
ing and other industries indicating such. 
For the first 7 months of this year 4230 
automobile licenses were issued by Secre- 
tary of State of New Mexico, this repre- 
senting a gain of 60 per cent over the 
corresponding period of a year ago. It 
is believed the percentage of increase 
this fall will be much larger when farm- 
ers and others begin realizing on their 
season's work. The greatest increase in 
registration and demand comes from the 
rural districts. 

Cars Scarce in West — Harvesting 
Hay and Rye 

Minneapolis, Minn., Aug. 7 — The au- 
tomobile business of last week in the 
Twin Cities was exceptionally good, con- 
sidering several factors which worked 
against the trade. One was that farm- 
ers in Northwestern States have begun 
to harvest hay and rye. It is more im- 
portant to the farmer and to the automo- 
bile dealer that he turn his attention just 
now to getting the crops in. Successful 
crops will pay in the fall. 

Another factor was continued in- 
ability by many agencies and distributers 
to get cars enough to fill orders. Farm- 
ers and agents sit around the agency 
offices and the factory branches and re- 
fuse to move until they get cars. If 
three freight car loads come in, they are 
all gone in a trice, driven off by the 
waiting line. 

Still another trouble was wet weather. 
After a long summer of cool and rainy 
weather the resumption by the rain god 
last week made roads worse, so that 
prospects could not get in, and somewhat 
dampened the ardor of other probable 
buyers, who turned their thoughts to 
something else for the time being. 

The delay caused by waiting for 1916 
model announcements has been overcome, 
according to Minneapolis dealers. 

Signal Co. Changes Name 
Detroit, Mich., Aug. 5 — The De 
Weese Auto Safety Signal Co. has 
changed its name to that of Auto Safety 
Signal Co. and has increased its capital 
stock from $1,500 to $20,000. 



N. Y. Sales Ahea 
of 1914 

Dealers Report Continued Go 
Business— Bad Weather 
Affected Some 

New York City, Aug. 10— The 1< 
automobile dealers report large s 
during the last two weeks. The incl 
ent weather last week in some c 
pulled down the sales records, but tal 
the last week in July and the first \ 
in August together, the dealers re 
larger sales for that period than for 
same one in 1914. 

Reports from Dealers 

The Saxon company up to Aug 
sold between 1500 and 2000. Sales 
week were fair. Shipments are coi 
in fast from the factory. A large 
centage of the sales are on the six 
inder car. The company is doing a 
business in Long Island, which she 
300 per cent increase. 

The Oldsmobile company has so 
its cars and reports that if it had 
cars it could sell them. Shipment 
slow. 

Mercer sales in July were two am 
half times greater than those in th 
responding month in 1914. Sales 
Aug. 10 are greater than those ±*« 
whole month of August in 1914. 

There is only one Stutz car o 
floor. Sales during the past ten 
have been unusually good. Even s 
second-hand cars are sold. 

Hudson sales are 300 per cent; 1 
Up to May 4, the agency sold 58 < 
During June the sales were 27'4 
241, and up to Aug. 9, fifty-six car 
been sold. 

All Franklin cars are sold. Tl 
is twenty-one cars behind in ret; 
ders. Lozier reports good sales, 
ments are coming in regularly, 
state sales are double those oi 
Last week the rain slowed up fcH< 
but during the last few days they 
up. Not a car on the Packar-< 
Marmon is all sold out, having 
demonstrator left. 

Automobile Liability Rates Cirfc j 
New York City, Aug. 10 — TV 
mobile liability rates have been 
New Jersey by the New Jersey 
& Plate Glass Insurance Co. *n 
are $6.50 added to the insura.V»l. 
power for cars from 16 to 80 
to $14 under the conference coi 
tariff rates, and all cars above 3q 
$14 below the conference t«.x-ii 
above company has applied to 
State for permission to write 
liability and property damage. 
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IS. IE. Suggests 
Standard Names 

Ifomes of Parts Adopted at 
Recent Meeting— List 
Open for Criticism 

Jmn, Mich., Aug. 9 — The sug- 

I pa names for parts which have been 

4p4 it the meeting of the nomencla- 

■iriaoe of the standards committee 

I i k Society of Automobile Engineers 

I fax* been announced and the com- 

1 ate is seeking criticism before final 

Inure of the terms included. The 

I— tore suggested is as follows: 

fss-tciard forward end of car. Rear — 
■rirsrend of car. (Confusion only llke- 
IJSTirito dash.) Where parts are num- 
I km St 1 should be toward the front of 
|fcx for instance, No. 1 cylinder is the 
t th« radiator (in conventional con- 
CBt (Note — Should valves be num- 
lltl L 2 I, 2 E. etc.. or should they 
«d 1. 2, 3. regardless of cylinder 
Right is to the right hand when 
i ok of the seats of the car. Left — 
Cylinders of V type engines 
« umbered 1 R, 1 L. 2 R. etc. Studs, 
i bolts shall take names from parts 
■T serve to hold in place, although 
(UMmbled with other parts, e. g., 
r Bsd is permanently screwed Into 
« tat holds the cylinder in place. 
1 1; The name "engine" should be 
rthan "motor" to avoid confusion 
: motors and secure lower freight 
K. Cast in block — not cast en bloc, 
ttsp. Exhaust valve cap. Valve 
t Cylinder head. Cylinder head 
Crtoder head plug. Water jacket 
"~ Water Jacket top cover gasket, 
mr outlet. Engine water Inlet, 
at side (or front or rear) cover. 
[ cover. Valve spring cover gas- 
i spring cover stud. Valve stem 
1 plug. Priming cup. T-, 1-, 
snbdtrs— L-head, valves on one side 
. T-head, valves on opposite side 
: 1-head, valves in cylinder head : 
! vaJve In head, other on side. 
Crankcase (one word). Barrel 
Split type crankcase (indl- 
t type which Is split horizontally at 
HaUer line of crankshaft). Crank- 
tbilf. Crankcase lower half (only 
isken the lower half contains bear- 
!M»b (used for lower part of split 
'•fflfi type crankcase, whether this 

• a oil reservoir or not). Oil pan 
_T»shing" instead of "bearing" for 

"(and renewable lining used in a 
Crankshaft front bearing 
' half and lower half). Crank- 
: bearing cap. Crankshaft front 
Injport (sometimes used in barrel 
~<*<iie). Crankshaft rear bearing 
Crankshaft rear (etc.) bearing 
^taakthaft center bearing bushing 
w bearings or if all except end 
! tHke). Crankshaft second bear- 
; ttc (if more than three bear- 
front bearing, second bearing, 
. fourth bearing, rear bearing). 
< wver. Hand hole cover gasket, 
r cover. Timing gear cover gas- 
bousing. Generator bracket, 

Crankshaft. Flywheel. Crank - 
rgear (or sprocket). Crankshaft 
' key. Flywheel starter gear. 

• •tarter sprocket. Flywheel studs. 
1 ttudL Crankshaft starting jaw 

t Camshaft. Eccentric shaft 
«e). Camshaft timing gear. 
[_™tsit gear key. Camshaft idler 
oil pump gear. Camshaft 
it or gear. 
Connecting-rod (hyphen saves 
. "si). Straight connecting-rod — 
-jesactlng-rod (V type engine). 
Htm cap. Connecting-rod bush- 
tsUf (lower half). Connecting-rod 
rsoJt). Connecting-rod cap nut. 
■d bearing shims. Connectlng- 
nston pin lock screw (in con- 
l«r»lston>. Piston pin. Piston 
~ Piston. Piston ring. Piston 

tdve nfter. Valve lifter guide. 
Jos* clamp. Valve lifter roller, 
roller pin. Valve adjusting 



screw. Valve roller pin. Valve rocker 
(either at cam or at overhead valve — If both, 
upper and lower). Valve push rod (Inter- 
mediate between lifter and valve — I-head en- 
gine). Valve adjusting screw. Exhaust 
valve. Inlet valve. Poppet valve. Valve 
spring. Valve spring retainer. Valve spring 
retainer lock. 

Group 7-8-9: Water pump. Water pump 
impeller. Water pump impeller key. Water 
pump body (in case of doubt, body Is member 
mounted on engine). Water pump cover. 
Water pump shaft. Water pump gland. 
(The part which contacts with the packing, 
whether threaded or not). Water pump 
gland nut (or screw, etc., where these parts 
are used to compress gland). Water pump 
shaft gear. Magneto (or generator) coupling, 
pump end. Magneto coupling, center mem- 



ber. Magneto coupling, magneto end. Tire 
pump driving gear. Tire pump shaft gear. 
Tire pump. Tire pump Idler gear. Generator 



gear. Generator shaft Generator coupling 
(members as above). Starter-generator. 
Gasoline pressure pump (power pump). Gas- 
oline hand pump. 

Group 10: Oil pump. Oil pump body (any 
type of pump). Oil pump plunger. Oil pump 
plunger spring. Oil pump Inlet valve. Oil 
pump outlet valve. OH pump shaft. Oil 

fmmp shaft gear (outside pump). Oil pump- 
ng shaft gear (inside pump). Oil pumping 
follower gear. Oil pump cover. 

Group 11: Starting crank jaw. Starting 
crank shaft. Starting crank. Starting crank 
handle. Starting crank handle pin. 

Group 12: Fan. Stationary fan support. 
Adjustable fan support. Fan hub. Fan 
blades. Fan pulley. Fan belt. Fan driving 
pulley. 

Group 13: Inlet manifold (more than one 
connection to cylinder). Inlet pipe (only one 
connection to cylinder). Inlet manifold or 
pipe gaskets (at cylinders). Carburetor gas- 
ket. 

Group 14: Exhaust manifold. Exhaust 
manifold gaskets. 

$300,000 Addition for Fisk 

Chicopee Falls, Mass., Aug. 6 — The 
Fisk Rubber Co. will erect a $300,000 
brick and steel mill building on its new 
property at Oak and Grove streets, in 
addition to the three buildings now un- 
der construction there. The new build- 
ing will be located on the property re- 
cently acquired by the company between 
the six-story warehouse now in process 
of erection and the Boston & Maine rail- 
road track. Employment will be fur- 
nished for 3000 additional persons. The 
building will be five stories, with a base- 
ment 600 ft. long and 110 ft. wide. 

Croxton Plant Sold to Washington Tire 
& Rubber Co. 

Washington, Pa., Aug. 7 — The sale of 
the plant of the Croxton Motor Car Co. 
in the west end of the town to C. J. Davis 
of East Palestine, Ohio, who represents 
the Washington Tire & Rubber Co., tire 
maker, was completed yesterday. It is 
stated that the plant will start working 
before Dec. 1. About 150 men will be 
employed at the beginning, that number 
being increased later to 350. Mr. Davis 
will have charge of the Washington 
plant. 

Pennsylvania Registrations $1,483,201 

Harrisburg, Pa., Aug. 7 — The re- 
ceipts of the automobile division of the 
Pennsylvania State highway department 
for the first six months in 1915 show 
that $1,483,201 had been received. These 
receipts are the more remarkable when 
it is considered that on the first of July, 
1912, the total receipts of the automobile 
division were $519,000. 



Stewart Pump Sup- 
plies Cool Air 

Tests Made at Armour Institute 
Show that Air at Tire Is at 
Atmospheric Temperature 

Chicago, III., Aug. 9 — In order to 
prove its contention that the statements 
contained in a paper presented by Paul 
W. Litchfield at the recent meeting of 
the Society of Automobile Engineers are 
not accurate as regards the air tempera- 
ture due to the heat imparted by power 
pumps, the Stewart Warner Speedom- 
eter Corp. has had a series of tests 
made by Professor Roesch at the Armour 
Institute of Technology, Chicago. . 

The tests which were made on the 
Stewart motor driven pump show that 
the air enters the tire at virtually the 
same temperature as that of the outside, 
and furthermore, the fact is brought out 
that the air from a hand pump is from 
30 to 40 deg. higher in temperature than 
the outside air. The tests were made 
with the Stewart pump inflating a 37 
by 5 tire. 

The temperature of the air was taken 
at three points simultaneously. 

8TEWART TIRE PUMP TEST 

Room temperature 71 deg. Fahr. 

Average r.p.m. of pump 735 deg. Fahr. 

Line , Degrees Fahr , 

pressure, lb. Temp. Temp, of air Temp, of 
per sq. In. of air passing air enter- 
gage In pump cooling coll Ing tire 
0.00 71 71 71.0 

30.25 110 76 72.0 

41.00 129 84 71.5 

48.00 152 88 71.0 

58.25 168 i>4 70.5 

64.00 188 98 70.0 

70.00 202 103 69.5 

76.00 214 107 70.0 

83.00 225 110 70.0 

88.00 232 114 70.0 

94.00 240 116 69.5 

101.00 248 117 69.0 

One of the remarkable findings of this test 
was that the air entered the tire 2 deg. 
cooler than the outside air. 

FOOT PUMP TE8T. 
Hose — 24 In. of rubber hose regularly sup- 
plied with pump to gage. 
Room temperature — 72 deg. Fahr. 

Line Temperature 

pressure, lb. (degrees Fahr. )of air 

per sq. In. gage as It enters pump 

0.00 72 

25.00 74 

28.50 76 

36.00 78 

47.00 80 

55.00 82 

60.25 85 

66.00 87 

74.00 89 

79.00 92 

88.00 96 

93.00 99 

101.00 103 

The total number of strokes required 
with the hand pump to reach the pres- 
sure of 104 lb. was 598. It will be noted 
Mr. Litchfield said that, with a hand 
pump, there would be no particular in- 
crease of temperature, because a hand 
pump works so slowly. This test showed 
a rise of 31 deg. hotter than the outside 
air, due, of course, to the short length of 
hose connection that is furnished with 
hand pumps. 
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English Ford Sells 
12,500 Cars 

War Has Not Affected English 
Business, Which Shows 50 
Per Cent Increase 

New York City, Aug. 8 — That the 
war has not affected the Ford company's 
business in England and that its 1915 
output was almost 50 per cent better 
than in 1914, were a few interesting 
points brought out in an interview with 
P. L. D. Perry, managing director of 
the Ford Motor Co., Ltd., of England, 
who arrived in this city to-day on the 
St. Paul. He will make his annual busi- 
ness trip to Detroit. Henry Ford, to- 
gether with his son, Edsil B. Ford, 
Frank Klingersmith, the director of the 
plant, and Frank Mayo, chief engineer, 
met Perry at the pier. 

Mr. Perry denied the report that the 
company had received large war con- 
tracts. The company, however, is mak- 
ing about 15,000 cars for the British 
Government for use as motor ambu- 
lances. 

As stated above the war has not 
affected the English company's business 
and the concern does not expect a boom 
after peace is declared because its fac- 
tories are running at full pressure all 
the year round. 

Mr. Perry said that the Ford factory 
at Manchester, England, employed 1600 
hands and paid 50 per cent higher wages, 
grade for grade, than any other auto- 
mobile concern over there. 

Up to Aug. 1 this year, the company 
sold 12,500 cars and had 8500 on order, 
which included 600 ambulances that were 
sold to the government The output was 
almost a 50 per cent increase over 1914. 
The engines and axles are made at De- 
troit and the other parts including the 
bodies, are made at Manchester. 

The British Government sends 100 
soldiers from the Army Transport Serv- 
ice to the Ford works for two weeks at 
a time to learn how to repair machines 
in the field and how to put them together. 

The $440 car sold in the United States 
costs $575 in England, the extra charge 
being made to cover the cost of packing, 
insurance and transportation. 

Britons Would Protect Motor Trade 

London, England, Aug. 6 — Protection 
against the American invasion of British 
motor vehicle markets is being sought by 
British motor vehicle manufacturers. 
Appeals have been made to members of 
parliament for either the prohibition of 
imports of motor vehicles or the imposi- 
tion of a high import duty. They point 
out that owing to the absorption of the 
greater part of the motor output of Eng- 



land by the government they are unable 
to meet American competition; on the 
other hand, it is pointed out by the im- 
porters of American vehicles that British 
makers are now earning more than ever 
through war contracts and that while 
they are losing domestic trade to Amer- 
ican builders their plants are running 
at forced draft and they are selling to a 
market which costs very little to secure. 

British merchants who have had both 
motor vehicles and horses taken from 
them by the government are forced to 
adopt American vehicles to carry on 
commerce. The real status of the matter 
seems to be that British makers fear 
that having once used American trucks 
English merchants and tradesmen may 
continue to buy them thereafter, even 
though home supplies are again made 
available. 

Ford Inventory Complete— 18,500 
Men Resume Work 

Detroit, Mich., Aug. 9 — After having 
been laid off several weeks pending the 
taking of the annual inventory, the Ford 
Motor Co. resumed normal activities to- 
day when between 18,500 and 19,000 men 
returned to work. This return to activi- 
ties of the Ford company has a far- 
reaching effect upon many other plants 
or factories which are largely working 
for the Ford company only. At the C. R. 
Wilson Body Co. it was stated that the 
number of men which make up the Ford 
department is 300 to 350 from a total 
force of 1300 to 1400. At the Herbert 
plant the force to be taken back to-day 
is estimated at 700 out of a normal force 
of 800 to 850. At both of these concerns 
the Ford departments will turn out tour- 
ing car bodies exclusively, and both are 
to turn out a much larger quantity than 
during the past fiscal year. 

Gramm-Bernstein Has 1,250 For- 
eign Truck Orders 

Lima, Ohio, Aug. 9— S. A. Gramm, 
vice-president and general manager of 
the Gramm-Bernstein Co., Lima, is au- 
thority for the statement that orders for 
1,250 motor trucks are on the books of 
the company at this time and that con- 
siderable additonal business had to be 
turned down because of lack of capacity. 
That is being remedied, however, and ad- 
ditions and extensions are under way 
which will be completed in October of 
this year which will largely increase the 
capacity. 

The company has already shipped 300 
motor trucks to foreign countries, such 
as France, Roumania, India and Russia. 
A large proportion of the orders now 
on the books are from foreign nations. 

The company is now shipping trucks at 
the rate of 150 per month, and when the 
machinery is installed in the new addi- 
tions the number will be increased to 250. 



Harvard Roadst 
for $750 

Pioneer Motor Car Co. of T 
Brings Out 2% by A l / 2 
L-Head Four 

Troy, N. Y., Aug 7— The Pio 
Motor Car Co. of this city is puttin 
the market a car known as the Han 
which is in roadster form and : 
equipped for $750. This car is desi 
to fit in with the present tendency toi 
small luxuriously fitted cars which 
be economical as regards upkeep ar 
the same time furnish the comfort f 
in larger cars. The power plant is t 
by 4% Model motor with the four L- 
cylinders cast in a block and havinj 
intake and exhaust manifold intc 
Some of the specifications of the cs 
elude 1%-in. valve, Carter carbui 
Bosch ignition, left or right drivi 
tional, electric lighting and starting 
power plant type, three-speed ge. 
semi-floating rear axle, quarter-el 
springs, 28 by 3-in. wire or wood w 
wheelbase 100 in. The body is of 
steel, aluminum and wood, with lin 
running boards bound wich alum 
Storage space is provided under th< 
and also under the rear deck. The : 
ard color is maroon, with black ru 
gear. 

Parts Export Demand Con 

London, England, Aug. 5- 
American parts makers and manui 
ers of complete vehicles should p 
now for the demand for motor 
parts which will follow the larp* 
of American vehicles abroad is the 
of a European army officer r 
given. Besides the demand on tr 
of owners of American Motor 
abroad there is every indication t! 
increased demand for motor 
which is expected to follow the v 
to reconstruction work to be do 
to the construction of former tri 
means that European manufactur 
undertake the production of as: 
vehicles and the demands for Ai 
standard parts will be very large 

Minneapolis Has Clearing Hoi 
Speed Complaints 

Minneapolis, Minn., Aug. 7 

ing a long series of accidents ar»« 
in July a clearing house for coi 
against violation of traffic ordini 
automobile drivers was formed 
Minneapolis Civic and Coinmer< 
Some of the drivers who causei 
were indicted by the grand jvu-y 
drivers were sentenced to the -wi 
for reckless speed and nine ji trie- 
were fined or imprisoned. 
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Fire ttmiplaints were received by the 
lew it the first hour. Twenty com- 
psa mre received the second day. 
terpen street car gates within less 
tbs 10 ft, overtaking and passing street 
an a the left side of the street, speed- 
'% drifing without lights, stopping on 
tf.ak of street, were chief complaints. 
Si 4e end of the second week none 
Usen killed and the average of four 
tote i day in July had been cut 
■ha than one a day. One reason is 
He iiserranee of rules for pedes- 
issued by the committee of safety. 

Irnnlk Bans Headlight Glare 

lcenu£, Ky., Aug. 5 — According to 
Jajasnncement made yesterday by 
r&sAmeyer to a committee from 
kksnlle Commercial Club, glaring 
on motor vehicles must go. 
a city ordinance regulating 
i but, it is said, it has not been 
^aforced. It is expected owners 
i gran until Sept. 1 to eliminate 
suable features "by means of 
ass shades over the upper por- 
e light, or full shade with small 
leje" in the center. After that 
litne steps will be taken to en- 
fit ordinance. Members of the 
! Automobile Club, which has a 
of nearly 1000, have been 
icwperate in the movement to 
ctae headlight glare danger. 

i Headlights in Indianapolis? 

Ind., Aug. 7 — Mayor 
with the statement that 
F administration will take steps 
' to bring about the passage 
rConneil of a new automobile 
t dimmer ordinance, the present 
i bring been declared invalid 
tlkery in a recent Police Court 
1 Harry E. Raitano, city prose- 
|««*»enees that he will enter an 
' the Marion Circuit Court from 
i declaring the automobile 
ordinance invalid. Judge 
osion freed more than fifty 
drivers who had been ar- 
'fte crusade conducted by the 



1 Cmaittee Protests Sprinkling 
|J«CrrY ( Aug. 1 — The Citizens' 
Jtaie Committee at its meeting 
(adopted a resolution pointing 
■Sciency and danger of street 
{ *sd calling on street officials 
The substitution of street 
> recommended. Street Com- 
ffefterston stated that his de- 
i opposed to street sprink- 
' practised it in conjunction 
_ &g- The sprinkling com- 
Lksaid, was done by private 



Test Headlights 
Bay State 



in 



Highway Commission Engi- 
neers Measure Rays, Etc., 
for Report on Glare 

Boston, Mass., Aug. 9 — Under the di- 
rection of the Massachusetts Highway 
Commission there was a series of tests 
of motor headlights at the Country Club, 
Brookline, to-night. The last Legislature 
directed the commission to make a report 
of what should be done to regulate the 
lights so that there would not be a blind- 
ing glare in the eyes of people and 
operators of other cars. 

Col. W. D. Sohier and James D. Synan 
were present for the commission, and 
they had members of the engineering 
staff on hand to measure the rays and 
otherwise compile data. All the motor 
organizations and a number of the ac- 
cessory people were present with their 
devices. 

Colonel Sohier, who is chairman of the 
commission, stated that he planned to 
have some regulation made and then ask 
Governor Walsh and members of the 
Council to approve of it. That would 
make it a law, and it could be changed 
from time to time by the same method 
when it needed improvements instead of 
having the Legislature do it. 

Fined $50 for Reckless Driving 
Hartford, Conn., Aug. 9 — Fifty dol- 
lars fine and thirty days in jail was the 
sentence imposed on two New Britain 
young men this week on a charge of reck- 
less driving and attempt to evade re- 
sponsibility. 

Boys Over 16 May Work in Mich- 
igan Plants 

Detroit, Mich., Aug. 5 — J. V. Cun- 
ningham, Labor Commissioner of the 
State of Michigan, has taken some im- 
portant decisions regarding the employ- 
ment of young boys in factories. This 
was done in reply to inquiries from 
manufacturers who desire to know what 
kind of work the commissioner considers 
as too dangerous or hazardous for boys. 
The Michigan Legislature this year 
amended the labor laws and now boys 
under 18 but over 16 may be employed 
for certain work in factories. 

The commissioner ruled that time 
checking, assembling, operating a ma- 
chine lathe properly guarded, ordinary 
bench work, sheet metal work in auto- 
mobile plants are not considered dan- 
gerous. 

Power punch presses automatically 
operated and properly guarded, not re- 
quiring the operator to come in contact 



with the die, are considered safe, but 
power punch presses operated by foot or 
hand are considered dangerous. Boys 
may not adjust a die. Gang drill presses, 
wood working or wood turning lathes 
on account of speed and edged tools are 
considered dangerous and not to be 
handled by boys. 

Automatic screw machines having belt 
shifter with belts, pulleys and gears 
properly guarded are considered safe. 

Cal. License Fees Reduced One-Half 

Los Angeles, Cal., Aug. 6 — Com- 
mencing Aug. 1 automobile license fees 
in the State of California were reduced 
50 per cent, under the law which wisely 
holds that the remaining five months of 
1915 should not be paid for at the full 
yearly rate. 

The Southern California branch of 
the State motor department is now lo- 
cated in the new Union League Building 
at Second and Hill Streets, Los Angeles, 
in charge of Superintendent W. S. Goble. 

N. Y. Sightseeing Ordinance Vetoed 
New York City, Aug. 9 — Mayor 
Mitchel has vetoed the proposed ordi- 
nance that sightseeing cars might stand 
in front of a building where the owners 
have an office, if the consent of the police 
commissioner and the owner of the build- 
ing has been secured. The Mayor stated 
that this would permit cars to sand at 
all times in front of the building. This 
is, in effect, the maintenance of a private 
stand where others may be excluded. 

To Fight Baltimore Ruling 

Baltimore, Md., Aug. 7 — Members of 
the Automobile Club of Maryland are 
preparing to fight the ruling which places 
automobiles under the same ordinance as 
wagons in that they cannot remain 
standing on the street more than 2 hr. at 
a time. This will mean that all the 
parking places about the city will have 
to be abolished. The police department 
has announced that it will begin to en- 
force the law on Sept. 15. 

Garage Men Planning State Organization 

Columbus, Ohio, Aug. 9 — The Colum- 
bus Garage Owners, Asso. has arranged 
for a State convention of garage owners, 
to be held at Columbus, Ohio, Oct. 4, 5 
and 6. The plan is to organize a strong 
State association for the benefit of gar- 
age men and tire repairers. A conven- 
tion committee to arrange for the meet- 
ing consists of F. E. Avery, chairman, 
Robert T. McClure, secretary, and George 
McDonald, treasurer. 

Notices have been sent out to 2000 
garage men of the State inviting them to 
attend the meeting and to give their 
views of the question of forming a State 
organization. 
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Zenith Far Ahead 
of 1914 

Last Year's Total Business Al- 
ready Surpassed — 10,000 Car- 
bureters Monthly Output 

Detroit, Mich., Aug. 9 — With two 
months still to go before the end of its 
fiscal year, the Zenith Carbureter Co. 
has already passed its total production 
of 1914. Business has been steadily in- 
creasing since January, and at the pres- 
ent time the monthly output averages 
10,000 carbureters. Prospects are the 
best the company ever experienced and 
the outlook for 1916 is that it will be 
another record-breaking year. 

The business increase has not been 
confined to any special type of carbu- 
reter, neither has it been exclusively in 
the passenger car field, but it has also 
increased considerably in the motor truck 
field. A reinforced concrete addition is 
being erected which will give the com- 
pany much needed additional floor space. 

To Make Bullet-Proof Tires 

Sooth Bend, Ind., Aug. 9 — The Zeglen 
Tire & Fabric Co. has been organized in 
this city to manufacture automobile tires 
from the Zeglen bullet-proof fabric in- 
vented some years ago by Casmir Zeglen. 
Headquarters of the company will be 
established in this city. The elimination 
of all the tire troubles which the aver- 
age motorist experiences is promised by 
the backers of the concern. The cost 
of tires manufactured from the Zeglen 
fabric will be only 10 per cent greater 
than that of the average tire, it is said. 
It is planned to manufacture tire cas- 
ings here and dispose of them to tire 
manufacturers. Some of the advantages 
claimed for the new tires are: freedom 
from cuts, punctures and stone bruises, 
elimination of blow-outs and prevention 
of bulging and rim cutting. In addition 
to the tire fabric the concern plans the 
manufacture of protectors for ordinary 



pneumatic tires; these will serve as 
guards for inner tubes. 

Mr. Zeglen won considerable promi- 
nence some time ago by the invention of 
a bullet-proof coat. 

Oakes Capital Now $75,000 
Indianapolis, Inc., Aug. ll^-The 
Oakes Co., this city, has increased its 
capital $50,000 to $75,000. The officers 
of the company remain the same. 

To Push Ampco Bronze for Bearings — 
Capital Increased 

Milwaukee, Wis., Aug. 7— The Amer- 
ican Metal Products Co., Thirtieth Street 
and Lisbon Avenue, Milwaukee, Wis., 
which recently announced the perfection 
of a new metal alloy known as Ampco 
bronze, the invention of A. Littmann, is 
now making a campaign in the auto- 
mobile and garage industry for the use 
of the alloy for high-speed bearings. 
Twenty Milwaukee garages, repair shops 
and machinery and supply companies 
have been appointed agents and in ad- 
dition to marketing the bronze for in- 
itial use, emphasis is laid upon its use 
for replacement of bearings. The com- 
pany has increased its capital stock from 
$25,000 to $100,000 to accommodate the 
increased production and trade. 

Few Market Changes 

New York City, Aug. 10 — The mar- 
kets for the past week made very few 
changes, there were but a few gains and 
very heavy losses. The heaviest loss 
occurred on Wednesday when open- 
hearth steel dropped from $25 to $22.50, 
a total drop of $2.50. The rest of the 
steel markets made no changes. 

The lead was also a bit unsteady when 
during the first part of the week it rose 
from $4.75 to $5.00 and then made a con- 
siderable drop on Monday of 37% cents. 
Copper declined when leading interests 
quoted 18 cents but round lots were at 
17% cents, the cause being another 
severe break in London. While this re- 
duction was noted in some quarters on 



Saturday, the cut to 18 cents became 
general yesterday. In the open market 
the metal was offered at 17% cents with 
no buyers. The cotton oil market was 
dormant yesterday with trading being 
so light that there was scarcely any 
market at all. There were no changes 
in the oil and lubricant markets. 

Elmira Track Projected 
Elmira, N. Y., Aug. 7— Organization 
of the Elmira Commercial Motor Car 
Co. has been completed. The concern 
has been incorporated in New York with 
a $500,000 capital. The plan is to pro- 
duce a vehicle of 500-lb. capacity to sell 
at $300, after the designs of W. H. Ives 
of the defunct Ives Motorcycle Corp., 
Owego, N. Y. 

Detroit Forging Business a Third Larger 
Detroit, Mich., Aug. 9— During: the 
fiscal year of the Detroit Forging Co. 
which ended Aug. 1, this company did 
one-third more business than during its 
previous business year. Manufacturers 
have been ordering much earlier than 
last year and all have greatly increased 
their orders. One of the largest orders 
ever received by the company was taken 
a few days ago being for 2,000,000 forg- 
ings, valued at over $75,000. 

Guelph Tire & Rubber Electa 

Guelph, Ont., Aug. 7— Several citi- 
zens of Berlin were present at a large 
and enthusiastic meeting of the share- 
holders of the Independent Tire Co., now 
known as the Guelph Tire & Rubber Co. 
This was the first meeting since the 
liquidation and the reorganization of the 
company. The provisional directors re- 
tired and the first board of directors was 
elected, which consisted of Messrs. J. E. 
Carter, Guelph; D. Mcintosh, Guelph; 
L. Kaufman, Ohio; H. L. Davidson, 
Southampton; R. Dunn Wellesley and 
Dr. Winning, London, Ont. 

Safety-First Convention Oct. 19-20 
New York City, Aug. 7— The date for 
the first annual convention of the Safety- 
First Federation of America to be held 
in Detroit, has been set for Tuesday and 
Wednesday, Oct. 19 and 20. The pro- 
gram has not as yet been prepared. 

Lindoerfer Leaves Atterbury Co. 

Buffalo, N. Y., Aug. 7— Frank C 
Lindoerfer has resigned as general sales 
manager for the Atterbury Motor Car 
Co. to take charge of the distributing 
branch of the Bessemer Truck Co. in this 
city. With Mr. Lindoerfer is associated 
Norman B. Harrington, who has been 
connected with the Atterbury company 
for the past four years. All of the 
Eastern territory will be handled through 
the Buffalo office. Mr. Lindoerfer started 



Daily Market Reports for the Past Week 



M»t»rlal. Tue«. 

Aluminum 33 

Antimony 35 

Beams ft Channels, 100 lbs 1.25 

Bessemer Steel, ton 7.2.00 

Copper, Elec., lb 1854 

Copper, Lake, lb 19 

Cottonseed Oil. bbl 5.88 

Cyanide Potash, lb 23 

Fish Oil, Menhaden, Brown 40 

Gasoline, Auto, bbl 13 

Lard Oil, prime 87 

Lead, 10C lb 5.00 

Linseed Oil 54 

Open-Hearth Steel, ton 25.00 

Petroleum, bbL, Kan., crude 50 

Petroleum, bbl.. Pa., crude 1.35 

Rapeseed Oil, refined 77 

Rubber, Fine Up-River, Para 59 

Silk, raw, Ital 

Silk, raw, Japan 

Sulphuric Acid, 60 Baume 90 

Tin, 100 lb 35.50 

Tire Scrap ' 0444 



Wed. 

.33 

.35 
1.30 
22.00 

.1854 

.19 
5.83 

.23 

.40 

.13 

.87 
4.75 

.54 
25,00 

.55 
1.35 

.77 

.59 



.90 

35.3754 
.04 ?4 



Thurt. 

.33 
.35 
1.47 
22.00 
.1854 
.19 
5.84 
.23 
.40 
.13 
.87 
4.50 
.54 
22.50 
.55 
1.35 
.77 
.58 
3.80 
3.4254 

.90 
34.75 
04 X 



Frl. 

.33 

.35 
1.47 
22.00 

.1854 

.19 
5.90 

.23 

.40 

.13 

.87 
5.00 

.54 
22.50 

.55 
1.35 

.77 

.58 



.90 
34.50 
•04« 



Sat. 

.33 

.35 
1.47 
22.00 

.18 

.1854 
5.95 

.23 

.40 

.13 

.87 
5.00 

.54 
22.50 

.55 
1.35 

.77 

.58 



.90 
34.50 
.04 Va 



Week's 
Mon. Change* 

.33 

.35 

1.47 +.22 

22.00 

.17M —.00H 

.1854 —.00)1 

5.86 —.02 

.23 

.40 

.13 

.87 

4.6254 —.3754 

.54 

22.50 —2.50 

.55 +.05 

1.35 

.77 

.57 —.02 

3.80 

3.45 +.0254 

.90 

34.25 —1.25 

•04 X 
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tits the Haynes-Apperson Automobile 
C* aiteen years ago and has been eon- 
■cted with the automobile industry ever 



Tikes Orer Mason Stock 

Fust, Mich., Aug. 6 — Complete link- 
it tf the Mason Motor Co. with the 
Gimlet Motor Co., Flint, Mich., has 
lea iccomplished by the taking over of 
it minder of the Mason stock by the 
Qemfct company. 

Hie same time that the stock trans- 
itu completed ground was broken 
it a Edition to the Mason factories 
aitnaty more acres of ground were 
■mi on three sides of the Chevrolet 

Wj Resigns from King Co. 

Mich., Aug. 6— W. L. Daly, 
■uager of the King Motor Car 
resigned and after a short rest 
r into an individual venture of 
E. P. Bishop, assistant to Mr. 
steeds him. I. B. Meers enters 
position formerly held by Bishop. 

Dividends Declared 

i Motor Co., quarterly of 194 
: first preferred together with an 
! dividend of % of 1 per cent 
nek, payable Oct. 1. 

Corp., quarterly of 1% per 
i preferred and 1% per cent on 

; common, payable Sept. 1. 
.Goodrich Co., 1% per cent on 
.payable Oct. 1. 
Oil Co. of California divi- 
Sept. 15 to stockholders of 
.20. 



Security Prices 
Higher 

Sturdy Demand in All Stocks 
— General Motors Makes 
High Record 

New York City, Aug. 9 — Except for 
a few fractional declines, most of the 
stocks that changed made substantial 
gains in this week's security quotations. 
Resistance to all disquieting influences 
with a consequent active market, strong 
tone and higher prices, were the domi- 
nant feature. At the beginning of the 
week there was an upward rush. After 
this a selling movement of considerable 
moment set in. Some of the issues again 
displayed advances similar to those which 
were so frequent in April and May. 

Changes this week ranged from gains 
of one-quarter to twenty-four points and 
loses from one-quarter to three points. 
General Motors common featured the 
market with a twenty-four-point rise, 
closing at 203, at an absolute high record. 
The strength of this issue was attributed 
to expectation of early dividend action. 
It is stated that the company will have 
a net profit for the fiscal period of 
$20,000,000 meaning a balance for the 
common of nearly 60 per cent. Willys- 
Overland common also reached a high 
price level with a gain of ten and one-half 
points. 

Tire issues showed gains, though not 
as high as usual. B. F. Goodrich com- 
mon went up one-quarter point, while 
that of the preferred rose a half-point. 
Kelly-Springfield first preferred rose 
three-fourths of a point, while that of 



Swinehart and U. S. Rubber rose two 
points. The rest of the tire issues re- 
mained unchanged. The Detroit issues 
showed very large substantial gains, 
ranging from one to seventy-five points, 
with losses slight from one-fourth to ten 
points. 

Paine President Detroit Commercial Co. 

Detroit, Mich., Aug. 7 — W. D. Paine, 
who was supervisor of sales of zone 4 of 
the Maxwell Motor Co., has resigned to 
become president and sales manager of 
the Detroit Commercial Co. Mr. Paine 
was with the Maxwell company since its 
organization. He also was formerly with 
the Studebaker Corp. and the E-M-F 
company. 

Cooper Maxwell Supervisor 
Detroit, Mich., Aug. 7 — L. K. Cooper 
has been appointed supervisor of sales 
in zone 4, by the Maxwell Motor Co., 
taking the place of W. D. Paine, who 
resigned. Mr. Cooper has been with the 
Maxwell organization since its inception 
and was on special duty in Chicago dur- 
ing the past season. Now his headquar- 
ters will be Detroit and his territory 
stretches from the Great Lakes to the 
Gulf of Mexico and includes auxiliary 
offices in Indianapolis, Ind., and Mem- 
phis, Tenn. It was Mr. Cooper who won 
the first prize, $500, in the Maxwell sales 
competition of the past season. 

Oilier Studebaker Director 
Detroit, Mich., Aug 7 — L. J. Oilier, 
sales manager of the Studebaker Corp., 
has been named a director of that or- 
ganization. 



Automobile Securities Quotations on the New York and Detroit Exchanges 

-1916 , Wk'i 



[Inn 



Issorr Co. com 

biter Co. pfd 

Casdsgs pfd 

Co. com 

*K*r Co. pfd 

»Oft Battery Co 

' Ert i Rubber Co. com . 
Ti.i 4 Robber Co. pfd. 

Co. com 

Co. pfd 

Co. com 

Co. pfd 

& Rubber Co. com. . 
e k Rubber Co. pfd - . 

, Inc., pfd 

Motor Co. com 

SCotor Co. pfd 

Tire Co. com .... 
Tire Co. 1st pfd. 
Tire Co. 2d pfd. . 

Co. com 

Co. 1st pfd 

f Co. 2d pfd 

Co. com 

Co. pfd 

Mfg. Co. com 

Mf(r- Co. pfd 

Car Co. com 

Car Co. pfd 

Car Co. com 

Car Co. pfd 

Co. com 

Ctr Co 

t Co. pfd 

SfeeA Corp. com . . 
Speed. Corp. pfd . . . 



, 1914 , 

Bid Asked 



300 




101 




98 


100 


70 


78 


90 


93 


96 


97 


52 


53 


506 


510 


109 


111 


203 


205 


105 


107 


50J4 


51J4 


104 


105 


268 


270 


105 


106'/, 


19 


20 


43 


45 


170 


175 


85 54 


86V4 


160 


170 


35 


36 


84 


85 


32J4 


3iH 


196 


199 


104 


106 




120 




101 


67 


70 


94 


96 


36 


3854 


92 


95 


1754 


19 


3354 


3454 


6154 


63 


105 


107 



+ 24 
+2 
- 54 

+ y> 



+4 

+ 5 



Studebaker Corporation com. 
Studebaker Corporation pfd. 
Swinehart Tire S Rubber Co. 

Texas Co 

U. S. Rubber Co. com 

U. S. Rubber Co. 1st pfd... 

Vacuum Oil Co 

White Co. pfd 

Willys-Overland Co. com 
Willys-Overland Co. pfd. 



, 1914 , 

Bid Asked 



, 191 




Wk'i 


Bid Atked Ch'ae 


83 y. 


8454 




103 


104>4 


tl" 


85 


90 


—3 


139 


141 


+ 754 


47 


48 


+ 2 


104 


105 


+ 154 


220 


225 


+ 16 


103 


108 




146 


147 


+ ioj4 


103 


105 



i 



—3 

+ 854 



+ 54 



+ 1* 



ACTIVE STOCKS 

Chalmers Motor Co. com 9954 

Chalmers Motor Co. pfd 

Continental Motor Co. com 155 180 

Continental Motor Co. pfd 75 

General Motors Co. com 63 75 

General Motors Co. pfd 85 

Maxwell Motor Co. com 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 98 

•Reo Motor Car Co 19*4 20« 

•Reo Motor Truck Co 11 12 

Studebaker Corporation com 

Studebaker Corporation pfd 

INACTIVE STOCKS 

•Atlas Drop Forge Co 19 

Ford Motor Co. of Canada 560 

Kelsey Wheel Co 185 

•W. K. Pruden Co 20'A 

Regal Motor Car Co. pfd 23 

BONDS 

General Motors, notes, 6s, 1915 100 

Packard Motor Co., 5s, 1916 



85 

83 
195 
105 

35 

83 'A 

32 



33'A 
MY* 
62'/, 
101 



25 A 
1475 
205 

2054 



98 V, 



88 
300 

86 
200 
107 

37 

8554 

34 
120 
101 

3454 

17 H 

84 
103 



1525 



21 



—10 
+ 75 

—1 
+ 19 

+ 1 



w 

+454 

+ *4 

+1 

- 54 
—IK 
+ 1 



•Par value $10; all others $100 par value. 
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10,000 Farmers at 
Tractor Test 

May Make Illinois Demonstra- 
tion a Yearly Affair— Many 
Sales — Lectures Given 

Champaign, III., Aug. 7 — Ten thou- 
sand farmers and others interested at- 
tended the first Illinois tractor demon- 
stration upon a spacious tract 5 miles 
south of this city last week. Four days 
were selected for the exhibition, but the 
opening days were marked by rain which 
limited the show to the two closing days, 
Thursday and Friday. Despite the 
weather handicap, the demonstration 
was voted a great success. Due to the 
proximity of the University of Illinois 
here, and its well-known attraction for 
all followers of agriculture, Champaign 
was the choice of the visitors as the per- 
manent location of the annual exhibit, 
and it is believed that definite arrange- 
ments will be made later for the second 
demonstration some time in August of 
1916. It was suggested that all farm 
implements be exhibited in conjunction 
in order to increase the interest and at- 
tract the farmers, but the tractor repre- 
sentatives and editors of the farm jour- 
nals in attendance were opposed to this, 
and it is likely that in all future events 
the attractions will be limited to trac- 
tors. The demonstration given last week 
was not a contest and no prizes were 
awarded. 

Conditions of Tests Uniform 

To this end all fuel used was of the same 
grade, the depth of plowing and engine 
speed regulated, and every effort made 
to make the demonstration a real show- 
ing of what the machines can do in farm 
work. The mornings were devoted to 
private demonstrations at which the 
manufacturers were given considerable 
latitude in the kinds of work performed. 
The formal demonstration took place in 
the afternoon. Each machine was al- 
lotted a strip of ground for plowing in 
accordance with the rules of the field 
manager. The following is the list of 
exhibitors: Avery Co., Peoria, 111.; 
Bates Tractor Co., Lansing, Mich.; Bull 
Tractor Co., Minneapolis, Minn.; Bul- 
lock Tractor Co., Chicago, 111.; J. I. Case 
Co. (Wallis tractor), Racine, Wis.; Corn 
Belt Tractor Co., Minneapolis, Minn.; 
Dayton Dick Co. (Leader tractor), 
Quincy, 111.; Dauch Mfg. Co., Sandusky, 
Ohio; Denning Motor Implement Co., 
Cedar Rapids, Iowa; Electric Wheel Co., 
Quincy, 111.; Emerson, Brantingham Co., 
Rockford, 111.; Ford Tractor Co., Minne- 
apolis, Minn.; Harrt-Parr Co., Charles 
City, Iowa; Heider Mfg. Co., Carroll, 
Iowa; Hoke Mfg. Co., South Bend, Ind.; 
Holt Mfg. Co., Peoria, 111.; Huber Mfg. 



Co., Marion, Ohio; Hume Tractor Co., 
Hume, 111.; International Harvester Co., 
Chicago, 111.; Joliet Oil Tractor Co., 
Joliet, 111.; Kinnard-Haines Co., Minne- 
apolis, Minn.; Lawter .Tractor Co., St. 
Marys, Ohio; Lion Tractor Co., Minne- 
apolis, Minn. ; Parrett Mfg. Co., Chicago, 
111.; Peoria Tractor Co., Peoria, 111.; 
Sweeney Tractor Co., Kansas City, Mo.; 
Steel King Tractor Co., Detroit, Mich.; 
Universal Tractor Co., Columbus, Ohio; 
Waite Tractor Co., Chicago, 111., and 
Waterloo Gasoline Engine Co., Waterloo, 
Iowa. 

The climax to the demonstration came 
on Friday when thirty-two engines, pull- 
ing from two to six plows, went along 
side by side in a stubble field 110 acres 
in extent. The larger type of machine, 
built to pull eight plows of 14-in. bot- 
toms, and the smaller type, with but two 
plows connected, worked side by side and 
the farmers were able to note the ad- 
vantages of each. Turning under 3-ft. 
rag weeds in ground that had not been 
touched by a plow for many years was a 
severe test for the tractors, and some 
had all that they could do. A 40-acre 
field of sod was plowed up in quick time. 
It was observed by many of the farmers 
that tractors which had been prime fa- 
vorites on the exhibition lot were not so 
popular after the plowing tests started, 
while others that had been regarded as 
freaks were able to give a better account 
of themselves than their more preten- 
tious neighbors. Some small outfits that 
had been regarded as toys were able to 
demonstrate that they were real tractors 
in plowing, while some of the huge ma- 
chines found considerable trouble in 
handling the weed problem. Many 
farmers who came doubters returned 
home purchasers. "I like your tractor 
but I cannot afford it," remarked one 
farmer to a tractor salesman. "How 
many horses will it take to do the work 
of this machine upon your farm," asked 
the salesman. "Seven," was the reply. 
"At $150 each, they are worth $1,050, 
while my machine sells for less than 
$1,000," was the agent's observation. The 
farmer saw the point and placed his or- 
der. Several hundred sales were re- 
ported as a result of the exhibition, and 
all companies represented were well 
pleased over the results. Incidental to 
the demonstration there were evening 
programs of lectures. C. O. Reed of the 
University of Illinois spoke upon the 
subject of adjusting and operating 
plows. F. I. Mann of Gilman told of 
plowing and tillage from the farmers' 
standpoint. Prof. I. W. Dickerson of the 
University of Illinois answered in the 
affirmative the question, Shall I buy a 
Tractor? Raymond Olney gave a lecture 
on tractor operation with moving pic- 
tures in conjunction. Prof. F. M. White 
of the University of Wisconsin gave a 
talk upon traction economies. 



P. 0. Truck Bi( 
Open Sept. 8 

Five or More Each of %-1 
to 3-Ton Vehicles to Be 
Purchased 

Washington, D. C, Aug. 10 — Spt 
Telegram — On Sept. 8 the post office 
partment will open bids for furnisl 
and delivering from time to time as ' 
may be required during the next f 
year for use in the postal service, 
following gasoline motor trucks : Fi\ 
more of %-ton capacity; five or moi 
%-ton capacity; five or more of lhi 
capacity; five or more of 3-ton capa 
Proposal blanks, specifications and ' 
prints will be furnished upon app 
tion to the purchasing agent of the 
office department. 

Chemicals High-Batteries Hi] 

New York City, Aug. 11 — Batt 
are selling at 35 cents, compared 
25 cents a short time ago. The mat< 
used in the construction of the coil 
advanced enormously, due to the w 

Manganese, the shortage of whicl 
affected the steel trade, is one of the 
ingredients of the dry cell, the < 
being ammonium chloride, the c 
rod and the zinc case. The mang 
dioxide used in the cells is now s 
for $120 a ton, compared with $25 
a ton before the war closed the I 
nelles and cut off supplies from the 
Sea, which formerly furnished th 
of the ore used here. 

The advance in zinc, or spelte 
also boosted the price of dry cell 
high as 32 cents has been paid i 
grades of spelter used in makir 
batteries. 

Ammonium chloride was forme 
ported, largely from England an 
many, in considerable quanties 
and 6 cents a pound. Domestic 
facturers are now turning out thii 
ical at about 7% cents a pound, ai 
is apparently no danger of a sho 

Velie Sells 600 War Tru 

Moline, III., Aug. 7 — The 
gineering Co. of this city has 
a contract from the French Go« 
for 600 light trucks. The stl 
is that 275 vehicles on the order j 
deivered at New York by Jan. 1 

Truck Ousts Mail Car« 

Boston, Mass., Aug. 7 — Mot 
have been substituted for tra 
in the handling of mail betweei 
eral post office and sub-sta.-t.icx 
Boston postal district. A c« 
known as the Boston Mail H>«) 
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ai been organized with a capital of 
SW)00 to carry out a two-year con- 
met with the government, beginning 

H 15. 

Ikre are fifteen 3000-Ib. trucks, all of 
tetnl Vehicle Co., manufacture, being 
,ii pattern similar to the sixty-eight 
isax tracks which handle the mails 
»S« York City. 

% runs into the Boston suburbs vary 
&«15 to 24 miles in length, with 
mms stops at the various sub-sta- 
m Cms will be garaged and cared 
it sihe Boston Edison Co.'s electric 
p£ m Atlantic Avenue. 

IfcCWmers Tractors for Russia 
toiCKE, Wis., Aug. 7— An order 
iri saber of new tractor trucks pro- 
b( kj the Allis-Chalmers Mfg. Co. 
b lea received from Russia. These 
hfa in different from the ordinary 
■ml vehicle in that they are fitted 
Saving or track laying traction 
Ife ia place of the rear wheels and 
mbsX axles are pivoted at the cen- 
P»iBow them to negotiate rough 
p Tbey have steel tires in front 
lite steel track in the rear. 

Jack Contract Rumor Denied 

City, Aug. 9 — A report 
fed in a New York daily purport- 
» * a cable dispatch from Paris 
J. P. Morgan & Co. had nego- 
li contract with the French Gov- 

* fe the entire motor truck out- 

Packard, White and Pierce- 
' anpanies for an indefinite 
1 Qurtes Clifton, treasurer of the 
^Jnw Motor Car Co., Buffalo, 
» t S. Norton, truck sales man- 
<4* Packard Motor Car Co., De- 
J- A Harris, Jr., advertising 

* * the White Co., Cleveland, 
"* denied that any such contract 
■ made or that they have any 

of negotiations for same. 
**tfy brings out the fact that 
••^ is not contemplating any 
■tf the very desirable and per- 
'^■tstic trade. 

^fctister Tractors in Kansas 

>Kax., Aug. 5 — The tremen- 
i given the tractors in Kan- 
1 tie past few weeks has ac- 
*k the interest of Mr. Curt 
.» br ing an automobile registra- 
?^*nt in the office of J. T. 

* Secretary of State. Mr. Myers 

himself as of the opinion 
factors should pay a license 
1 fee the same as automobiles, 
1 are harder on the paving of 
the rubber- tired cars. It 
^**t legislation providing for 
i of tractors may be in- 
* n *e next session. 



75,000 Cars for 
Wisconsin 

20,000 More Cars Registered 
on August 1 Than in 
Whole Year 1914 

Milwaukee, Wis., Aug. 9— Wiscon- 
sin's motor car registration on Aug. 1 
reached approximately 20,000 more than 
the entire registry for the year 1914. 
There is no question now that the total 
registration for 1915 will exceed 75,000, 
the estimate made in these columns at 
the beginning of the year. The compar- 
ative figures on Aug. 1 were: 

Aug. 1, 1914 Aug. 1, 1915 

Motor cars 48,000 73,100 

Motorcycles 7,100 8,045 

Dealers 1,150 1,520 

It will be seen that not only have 
private registrations increased enor- 
mously, but the number of dealers is 
much larger. The registration of deal- 
ers for 1914 showed a loss of about 360 
compared with the 1913 total. 

A. J. Cobban, motor registry clerk in 
the Secretary of State's office at Madi- 
son, says that applications continue at 
the rate of about 200 a day and figures 
that the 75,000 mark will be reached be- 
fore Aug. 31. Instead of being spotty 
as in former years, this year's registra- 
tions are uniformly maintained from 
month to month, indicating a greater 
stability and soundness in motor car buy- 
ing by the people of Wisconsin. 

Kansas Registrations Amount to $48,959 

Topeka, Kan., Aug. 6— The reports of 
W. E. Davis, State Auditor, show that 
for the year ending June 30 the State 
received as its share of the motor car 
and motor cycle license fees $48,959.25; 
last year the sum was $30,702; the State 
receives 75 cents of each $5 paid for a 
motor car license and 50 cents of each 
$2 paid for a motor cycle license. The 
bulk of the money goes into the road 
fund of the county issuing the license. 
During July of 1915 the State received 
$23,733.25; July receipts, 1914, were 
$8,267. Sedgwick county paid the largest 
sum during the year, $2,736.50; Reno 
county, $1,760.50; Shawnee county (in 
which is Topeka), $1,566.25. 

One Car to Every 15 Persons in Pomona 

Pomona, Cal., Aug. 3— Deputy As- 
sessor C. W. Talbott of this city allows 
one motor car to every fifteen citizens 
and estimates that one-fourth of the 
families living in Pomona own automo- 
biles. His report shows that there are 
825 machines here and that they repre- 
sent an original expenditure of more 
than $500,000, although the 1915 as- 
sessed valuation is $165,000. The total 
amount of tax collected on automobiles 



in Pomona this year will be $2,700 or 
about 2 per cent of the entire tax col- 
lections of the city. The deputy assessor 
estimates that $10,000 is the sum that 
was paid this year for State licenses. 
The State and county taxes amount to 
$3,300 and the city taxes $2,700 bringing 
the total expense of owning cars up to 
$16,000 for the year. Fifty cars have 
been purchased since the assessor closed 
his books. 

Maryland Business Lines Must Maintain 
Reserve Equipment 

Washington, D. C, Aug. 7— The 
Maryland Public Service Commission 
has issued a set of rules governing the 
operation of various motorbus lines in 
the State. An important regulation is 
that requiring all owners of such services 
to maintain sufficient reserve equipment 
in good operating condition. In the opin- 
ion of some this rule is construed as an 
intention on the part of the commission 
to require the acquirement of additional 
cars which at all times must be held in 
reserve in case of a breakdown of the 
regular cars. 

The new rules require that all motor 
vehicles used in the transportation of 
passengers or freight within the State 
for service charge shall be under the 
jurisdiction of the commission, the same 
as other common carriers. All such 
vehicles must be registered with the 
commission and upon registration the 
owners will be furnished with identifica- 
tion cards for each vehicle, whether held 
in reserve or otherwise. The commission 
reserves the right to arrange or rear- 
range the routes and schedules so as to 
prevent congestion on the highways. 

Oklahoma Registration, $50,000 
Oklahoma City, Okla., Aug. 7— Ap- 
proximately $50,000 was received by the 
State highway fund up to Aug. 1 from 
licenses issued to automobiles by the 
State Highway Commissioner, from the 
time the new law went into effect. This 
sum was derived from approximately 
7500 automobiles. The money derived 
from the taxation of automobiles by the 
State is to be returned to the counties. 

Van Speedometer Contracts 
Elgin, III., Aug. 7— The Van Sicklen 
Co., which has new general offices in this 
city, has closed contracts with the manu- 
facturers of the Marmon, Monarch and 
the new Detroiter for the Van speedom- 
eter as standard equipment for the com- 
ing year. 

$1,000,000 Tire Co. Formed 
Dover, Del., Aug. 10— The Perfection 
Tire Sales Co., to deal in all kinds of 
tires, has been incorporated, its capital 
being $1,000,000. F. J. Handel, L. B. 
Bautz, and M. M. Bennett of Buffalo, 
are the incorporators. 



Digitized by 



Go6g 



310 



THE AUTOMOBILE 



August IS, 1915 



Astor Cup to Open 
Sheepshead 

Vincent Astor Offers Perpetual 
Trophy— American Cup 
Later — Rush Work 

New York City, Aug. 9 — When the 
Sheepshead Bay Speedway opens on 
Oct 2 the 350-mile inaugural race will 
be for a perpetual automobile trophy 
which was offered yesterday by Vincent 
Astor, the event to be known as the 
Vincent Astor Cup race. Originally it 
was intended to have the first race known 
as the American Cup Race, but with the 
offering of the Astor Cup it was decided 
to make this the first race over the 
Speedway, and the American Cup race 
will be contested at a later date. 

Good progress is being made on the 
Sheepshead 2-mile board speedway and 
it is expected that the board surface on 
which the cars will run will be finished 
Aug. 20, and the grandstand Sept. 10. 
The protective walls on the outside of the 
track and on the inside of the safety 
apron are more than half completed. 
Tunnels for six lines of automobiles are 
being excavated and the concreting of 
these has begun. One of the small pas- 
senger tunnels has been completed. The 
main grandstand, which is a two-story 
steel affair, will be 1300 ft. long, and 600 
ft. of the double deck structure has al- 
ready been completed. About 1000 ft. 
of the open wood bleachers on the back 
stretch are completed. 



850-Mile Reliability Run through Rockies 
Sept. 6 . 

Denver, Col., Aug. 7 — An 850-mile 
sanctioned reliability and economy run 
of six days through the Rockies in Colo- 
rado is scheduled to start from Denver 
on Sept. 6. 

The run will follow the Midland trail 
directly west from Denver by way of 
Golden, Lookout mountain, Idaho 
Springs, Barthoud pass, Hot Sulphur 
Springs and Kremmling, where the route 
will swing over the new Rabbit Ear pass 
road now being completed by the United 
States Forest Service into Steamboat 
Springs. The second day will be from 
Steamboat Springs to Craig over the 
northern branch of the Midland trail, 
and thence south through the wild fishing 
and big game country to Meeker, from 
where it will follow a link of the Pike's 
Peak Ocean to Ocean highway to Rifle 
and Glenwood Springs. The third day's 
run will be over the main line of the Mid- 
land trail to Grand Junction, near the 
Utah line. The fourth will start the re- 
turn eastward over the Rainbow route 
through Delta, Montrose, Gunnison and 



over Monarch pass to Salida. The fifth 
will continue on the same road through 
the Royal Gorge to Canon City and Flor- 
ence, and the sixth return to Denver by 
way of Pueblo and Colorado Springs over 
the Gulf-National Parks highway. 

The trip will take in some of the 
grandest scenery to be found anywhere, 
and is counted upon to make a widely- 
felt demonstration of the feasibility of 
motoring over Colorado's picturesque 
roads through the mountains. 



$500,000 Speedway for St Louis 

St. Loins, Mo., Aug. T — Initial steps 
toward raising a $500,000 fund for the 
building of an automobile speedway and 
grandstand at Maxwellton, St. Louis 
County, were taken here this week. Part 
of the half million dollar fund has been 
raised and it is not improbable that con- 
struction will be begun soon. The de- 
tails of the project will be made public 
following another meeting next week. 

Maxwellton at present has an excel- 
lent mile dirt track and a large wooden 
grandstand. 

Show Announcements 

Milwaukee, Wis., Aug. 9— An auto- 
mobile show will be held in this city, 
Sept. 13 to 17, when the Milwaukee 
Automobile Dealers, Inc., will conduct 
the exposition at the State fair grounds 
during the State fair week. Machinery 
Hall will be used exclusively for the 
show. 

Ventura, Cal., Aug. 9 — An automo- 
bile show is to be a feature of the an- 
nual county fair which is scheduled to 
open here Aug. 26. There are to be 
more than seventy-five automobiles on 
exhibition. The automobile exhibits are 
to be located in a large tent, 100 by 210, 
placed on the half-mile race track. 



Denver's Show Plans Progressing 

Denvep, Col., Aug. 9 — Entries for the 
automobile and accessory display planned 
by the Automobile Trades Asso. of Colo- 
rado for the two weeks of the Interna- 
tional Soil Products Congress in Denver, 
Sept. 27 to Oct. 9, are now being solicited 
by a special committee from the associ- 
ation, and the outlook is favorable for a 
large representation. Five dealers have 
already contracted for space, and twice 
that many more have practically pledged 
themselves to sign up at an early date. 
Trade conditions in Colorado and neigh- 
boring States in the Rocky Mountain ter- 
ritory are exceptionally good this year, 
and the show is counted upon to draw 
attendance from a wide district, espe- 
cially on account of being held in con- 
junction with the farming congress, an 
annual feature. 



Rush Twin City 
Speedway 

Working Force Tripled — To 
Finish by Aug. 15—10,000 
Seats Sold in Block 

Minneapolis, Minn., Aug. 9 — With 
the cessation of rain the working force 
at the Twin City Speedway has been 
tripled and work is to be finished by 
Aug. 15. One entire grandstand, nearly 
10,000 seats, was sold entire to St. Paul, 
Aug. 7. Every drug store keeper in Min- 
nesota, the Dakotas, Montana and parts 
of Iowa have been enlisted in selling 
seats. Placards and newspaper advertis- 
ing in every county in Minnesota refer 
ticket buyers to the druggists. Five hun- 
dred militia men have been reserved to 
police the speedway on Sept. 4. 

W. W. Brown, dirt track driver in a 
Du Chesneau, filed entry Aug. 6. 

A cup has been offered by the Speed- 
way for touring clubs. Number of miles 
traveled, multiplied by cars taking part, 
gives the score. 

The War Department has approved 
the plan to extend the street railway 
through the reservation at Fort Snelling 
to the Speedway. This will give trans- 
portation for thousands of persons. 

100-Mile Invitation Race for Indianapolis 
Oct 9 

Indianapolis, Ind., Aug. 10 — The In- 
dianapolis Motor Speedway has to-day 
been granted a sanction for a 100-mile 
invitation race to be held on the speed- 
way here Oct. 9. Six cars will start, the 
piston displacement maximum being 300 
cu. in. It is understood that $10,000 in 
cash prizes will be awarded. 

Ricker Indiana A. A. A. Representative 

Indianapolis, Ind., Aug. 7 — Charles 
W. Sedwick, who has been the Indiana 
representative of the American Automo- 
bile Association since 1908, has resigned 
and Chester Ricker has been appointed 
to fill the vacancy. 

May Stage Corona Road Race Oct. 1 
Corona, Cal., Aug. 5 — There is to be 
a Corona road race this coming fall, ac- 
cording to prominent business men of 
the city. A committee has already been 
appointed to place the stock to guar- 
antee the $15,000 purse and in lots of 
from one to five shares, more than half 
of the race stock has been sold within 
four days. The stock is selling at $50 
per share, with one-half down and per- 
sonal notes for the balance. No stock 
is being sold outside of Corona and no 
one person is allowed to purchase more 
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i jw shares. It is certain that the 
i will not be held on Thanksgiving 
It is proposed to hold the race 
Oct 1 and the Corona classic 
be the only road race held in 
California this season, if the 
Classic" is not revived, which 
probable. 

1-Mile Race for Fresno 
o, Cal., Aug. 5 — Plans are 
F being completed for the staging 
1154-mile race for a $5,000 purse on 
dirt track of the Fresno 
■icultural Assn., Oct. 2. This 
| the district fair here which is 
five-day event. The grand- 
i a seating capacity of 30,000 
ednvers will be in full view of the 
ars at all times. 

. Kares will referee and the judg- 
Jifibedone by W. E. Drury, Bakers- 
L Hughson, San Francisco; 
Sacramento; John R. 
1; H. C. Carr, Porter- 
C. Walker, Visalia. Mr. 

Hanford, will act as timer, 
is sanctioned by the contest 
fie A. A. A. 

Dealers Attend Announce- 
Banquet 

Cal., Aug. 4 — The an- 
ncement banquet, given by 
I Motor Car Co., southern Cali- 
'■d Arizona distributors for the 
■* lice to their dealers from all 
■ territory, was held in the big 
I ncm of the Los Angeles Ath- 
last Thursday night. The 
1 Maxwell was displayed in Los 
the first time on that day. 
ner of the Maxwell Motor 
the policy and plans for 
I Jeason after the dinner. There 
fifty-three Maxwell dealers and 
(Resent, representing practical- 
' oty in Arizona and southern 



RA. Convention Oct. 18-19 
flmx City, Aug. 7— The sixth 
Hurention of the Electric Vehicle 
^America has been scheduled for 
rod Tuesday, Oct. 18 and 19 at 
itler, Cleveland, Ohio. The 
1 Emit the convention to two 
itrrived at on the occasion of 
meeting of the conven- 
in Cleveland, July 19. The 
I of the convention was deter- 
I owing to the other conven- 
occur in the fall and to 
t it was deemed advisable to 
program consisting 
i rather than a longer and 
one. as busy men will be 
I to attend such a convention. 
I not as yet been announced. 



Thomas and Bablot 
Are Free 

Two Famous Drivers Not in 
Army Service — Six French 
Cars Are Available 

Paris, France, July 28 — France is 
still able to lend some assistance to 
America in the way of furnishing rac- 
ing drivers and racing cars. At present 
two drivers of international reputation 
are free from army service, these being 
Thomas, winner of the 1914 Indianapolis 
race, and Bablot, who has had inter- 
national reputation. Cars available are 
three Delages, and one each of Schneider, 
Alda and Nagant. The following drivers 
are not available as they are doing army 
duty: Goux, Boillot, Guyot, Chassagne, 
Duray, Hemery, Rigal and Wagner. 

If America expects to secure any of 
these cars for its speedway meets it will 
be necessary to buy them outright. 

New Co. in Cleveland 

Cleveland, Ohio, July 31— Negotia- 
tions are about to be completed here for 
purchase of a site on the East Side for 
the erection of a plant for the manufac- 
ture of a new car to be built on the lines 
of a motor boat. The names of the new 

An acre and a half with long-time op- 
tions on additional ground for plant en- 
largement comprise the site where build- 
ing is to begin as soon as the details have 
been worked out. Plans for the factory 
have been prepared, it is reported, by 
the National Engineering Co., this city, 
and the structure will contain about 
25,000 sq. ft. of floor space. Equipment 
will cost $25,000 and the factory site 
$10,000. 

Baltimore's Jitney Fight in Court Starts 

Baltimore, Md., Aug. 7. — The legal 
test of the new ordinance governing the 
jitney bus in Baltimore has started. 
Those fighting to have the new law de- 
clared unconstitutional claim that the 
tax of $25 a seat per year is burden- 
some. The case is being heard by 
Judge Elliott. As it stands at present, 
the city has been restrained from put- 
ting the new law into operation. 

Philadelphia Jitneys Receive Death Blow 
Philadelphia, Pa., Aug. 7 — The death- 
knell of the jitneys in this city was 
sounded to-day when, on the applica- 
tion of City Solicitor Ryan, Judge Sulz- 
berger, of Common Pleas Court No. 2, 
vacated the temporary injunction which 
he had granted the Jitney Auto Service 
Co. on July 15 restraining the municipal 
authorities from enforcing the City Coun- 



cils' drastic regulation of operation of 
jitneys over the city streets. 

The failure of several jitney associ- 
ations to sink personal animosities and 
petty jealousies was the cause of their 
undoing. The men failed to file the 
$2,500 bond designated in the Court's re- 
straining order. 

As the ordinance which will now go 
into effect requires the filing of indi- 
vidual bonds of $2,500 by each driver, 
officers of the associations admitted to- 
night that as the car owners in their 
aggregate capacity were unable to do so 
it was highly improbable that as indi- 
viduals they would be able to do it. 

Baltimore Trolley Co. Enters Jitney - 
Bus Field 

Baltimore, Md., July 24 — The United 
Railways & Electric Co., of Baltimore, 
which has been hard hit by the jitney 
business in this city, has entered the field 
and is running a number of buses. The 
new company is the Baltimore Transit 
Co., and has been incorporated with a 
capital stock of $100,000. President Wil- 
liam A. House, of the United, admits 
that the company is backed by the rail- 
way. William H. McKee of Philadel- 
phia, is manager of the transit company. 

President House says the railway's in- 
terest in this service is due to its desire 
to see a bona fide effort made to ascer- 
tain whether or not the jitney means of 
transportation is a desirable supplement 
to the present methods and the United's 
future action will depend upon this dem- 
onstration. 

Indiana Service Managers Organize 
Richmond, Ind., Aug. 7— A movement 
has been started to organize the service 
managers of the automobile manufactur- 
ing concerns in Indiana into an associa- 
tion to be known as the Organization of 
Service Managers in the State of Indiana. 
Twenty companies will be represented at 
the monthly meetings according to C. J. 
Elston, service manager of the Westcott 
Motor Car Co. of this city. The first 
meeting will be held to-day. 

Mercer Uses Houdaille Absorber 

New York City, Aug. 9 — Clodio & 
Engs, Inc., United States representatives 
of the Houdaille shock absorber, have re- 
ceived an order from the Mercer Auto- 
mobile Co., Trenton, N. J., for Houdaille 
equipment on its 1916 production. The 
firm has started the manufacture of this 
article here, and it will now be standard 
in the American market. 

Safety Isles in Duluth Successful 
Duluth, Minn., Aug. 9 — Aisles of 
safety for pedestrians, "no par 
zones, whistle signals 
men, and near stops for 
been inaugurated this 
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Packard Has New 
Machinery 

Entire Factory Equipment Re- 
vised for Making Twin Six 
— Express Shipments 

Detroit, Mich., Aug. 5 — Although 
new machinery and special tools are 
coming almost daily to the plant of 
the Packard Motor Car Co. to provide 
for the practically entire new equip-- 
ment necessary in making the Twin- 
Six, the officials of the company have on 
several occasions lately gone to extra 
big expense in order to get, with the 
least possible delay, some machines 
which were needed more than others. 
Not long ago, because the railroad com- 
pany could not guarantee fast delivery 
of a special milling machine to be 
shipped from Worcester, Mass., vice- 
president of manufacturing F. F. Beall, 
chartered a locomotive for the purpose 
of thus bringing the machine at once to 
Detroit. A double-end drilling machine 
was shipped in the same way from 
Springfield, Mass., a special transmis- 
sion boring machine, weighing nearly 
one ton, was shipped by express from 
Worcester, and shipments of bar steel 
were made the same way at express 
rates. 

Kline Co. Acquires Property 
Richmond. Va., Aug. 9 — The Kline 
Car Corp. has acquired the property of 
the old Kline Motor Car Corp. for 
$15,000. The property is situated just 
outside the city limits and contains 
14,167 acres. 

All buildings, machinery, franchise 
rights and the right to use the name 
"Kline Car" are included in the prop- 
erty transferred. 

Rands Mfg. Co. Adds 

Detroit, Mich., Aug. 9 — A two-story 
addition 153 by 65 is now under con- 
struction at the plant of the Rands Mfg. 
Co. and will nearly double the wind- 
shield department. The building will 
cost about $26,000. An increase in busi- 
ness of at least 50 per cent since the 
first of the year is reported by this con- 
cern, which makes tops and windshields 
on contract work only. Day and night 
shifts are at work, the total number of 
men now on the pay roll being about 650. 

Takes Over Keeton Plant 

Detroit, Mich., Aug. 9. — The De- 
troit Metal Refining Co., a new corpor- 
ation, has taken over the old Keeton fac- 
tory in Detroit and converted it into 
a modern and up-to-date smelting plant. 

Sol Sadek, for years general manager 



of the Progressive Metal & Refining 
Co. of Milwaukee, will direct the busi- 
ness of the new company and make his 
future residence in Detroit. He will, 
however, retain his interests in the 
Progressive company. 

The Keeton plant has been entirely 
renovated to accommodate the demands 
of the new tenant, its two and one-half 
acres of buildings being fitted with the 
most modern equipment. This includes 
forty-eight furnaces, giving an idea of 
the extent to which the company pro- 
poses to operate. 

Besides Mr. Sadek, who is widely and 
favorably known in the metal trades, 
the officers of the new company are: I. 
Gerson of Toledo, president; L. R. 
Grosslight of Detroit, treasurer, and 
S. Gerson of Toledo, secretary. 

Detroit Battery to Double Plant and 
Production 

Detroit, Mich., Aug. 9 — Indianapolis 
men and capital are now principally in- 
terested in the Detroit Battery Co., which 
recently increased its capital stock from 
$10,000 to $60,000. The business of this 
concern has been growing steadily and 
now it is planned to double the size of the 
plant as well as its production. S. W. 
Elston, who was secretary-treasurer of 
the Pumpelly Battery Co., Indianapolis, 
is president and general manager of the 
company; W. A. Petzold, secretary-treas- 
urer of the J. L. Hudson Co., Detroit, is 
vice-president; -Sol Meyer, banker, In- 
dianapolis, is treasurer, and M. G. Pier- 
son, formerly of the Kelsey Wheel Co., 
Detroit, is secretary. W. H. Ducharme, 
treasurer of the Kelsey Wheel Co., is also 
interested in the concern. 

Rowe Co. Expanding 

East Downingtown, Pa., Aug. 7 — 
Samuel J. Rowe, president of the Rowe 
Motor Mfg. Co. of this city, stated to- 
day that his company expected to break 
ground soon for an addition to its plant. 
This addition will be necessary to in- 
crease the capacity of the plant as the 
concern has recently received a contract 
for some foreign business. The exten- 
sion will be 200 ft. long and 70 ft. wide 
built of brick. 

Ford-Clark to Furnish Parts 

Cleveland, Ohio, Aug. 9 — The Ford- 
Clark Co. has equipped a plant at 6536 
Carnegie Avenue for supplying jobbers, 
dealers, garage and repair men with 
parts formerly difficult to obtain in small 
quantities for repair and replacement 
purposes. 

The line will consist in part of robe 
rails, springbolta, foot rails, windshields, 
inlet and exhaust valves, hood fasteners, 
spring oilers, drag links and bumpers. 

The equipment of the machine shop is 
especially designed to take care of re- 



pair orders for motor valves and gr 
cup spring bolts, and is in charge i 
man who has had extended expert 
with these parts. 

A full line of blanks will be car 
and it is the intention to finish the: 
any size on short notice. 

The officers of the company are: 
Ford, formerly with the Steel Proc 
Co., Cleveland, president; A. C. C 
formerly with the Detroit Seamless I 
Tubes Co., Detroit, vice-president; 1 
Bracken, secretary and treasurer. 

Firestone Employees on Annual Oi 
Akron, Ohio, Aug. 9 — Employe* 
the Firestone Tire & Rubber Cc 
the number of 15,000, enjoyed 
annual outing at Silver Lake Fai 
Saturday. 

Two of the big thrills of the day 
produced by Barney Oldfield racii 
his 100 hp. Fiat Cyclone, and De 
Thompson, the aerialist, who exh 
his hair-raising feats of "loopini 
loop" and flying upside down. A 
ball game in the morning betwee 
factory and general office depart 
resulted in a scrappy contest fo 
coveted prize of $50 to the wi 
team. 

At noon everybody sat down t 
ner, corralled by the time-honorei 
torn of the "family basket" idea 
afternoon was replete with sports 
kinds. There were foot races, r 
races and water sports. 

Cunningham Employees on Out 

Rochester, N. Y., Aug. 7 — Tl 
ployees of the James Cunningham 
Co., this city, took a holiday to-daj 
400 of them picknicked at Islam 
tage. 

Sterling Not to Move 
Detroit, Mich., Aug. 9 — The 
that the Sterling Motor Co. wi 
into another plant is denied by 
of that company. The company ■ 
225 men. 

Buick's July Payroll $530 « 
Flint, Bich., Aug. 7 — Th« 
Motor Co. paid $630,934 wage 
employees in July, thus setting 
record in its history. Of til 
$293,123 was the pay-roll for tl 
half of the month. 



J. M. Co. to Represent Nation) 

New York City, Aug. 7 — • 
Shock Absorber Co. has securi 
elusive sales agency for Ka1 
and tubes in Philadelphia and 
The J. M. company proposes 
repairs on National tires free 
without this added service 
list price of the tire or the 
guarantee. 
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Wheel Expands— The Sewell 
Wheel Co. is enlarging its plant 
! possible that within the next 
mas an entirely new plant will 
arsi The company is located at 

B Xew Plant— The Benford 
, Mount Vernon, N. Y., manu- 
■ 4 spark plugs, will build a two- 
on Pearl Street, west of 
I Avenue, at an estimated cost 

Rubber Plant Starts— The 

Automobile Co. plant has re- 
following a directors' 
recently at which Grant 
of Jersey City was secured 
nt of the plant. 
Business Grows — The plant 
Tire Co., Akron, Ohio, is 
full capacity 24 hr. a day 
the recent improvements in 
Shipments to its branch 
gnout the country are being 
i rapidly as its facilities will 

Adds — The Hesse Carriage 
City, Mo., in the past few 
'rooming large manufacturers 
Btiie bodies, is erecting a two- 
on 50 by 133 adjoining 
quarters, the steel being 
i carry five stories. The addi- 
$25,000. 
Mills Busy — A 190,000-yd. 
I is*air automobile cover mate- 
it necessary for the Mill- 
West Millbury, Mass., to start 



night work. The factory cloth will be 
shipped to New York City, where it will 
be put through a waterproofing process. 
The mill has fifty-eight looms. 

Dreadnaught Tire Looking for Site — 
The Dreadnaught Inner Tube Armor Co., 
Toledo, Ohio, recently incorporated with 
a capital of $25,000, has < been organized 
and is looking for a factory site for the 
manufacture of inner tubes and tires. 
They claim to have a puncture-proof in- 
ner tube, which is protected by patents. 

Apperson Makes Addition — Apperson 
Brothers Automobile Co., Kokomo, Ind., 
has started an addition to one of its 
plants. This will give the company an 
additional 150,000 sq. ft. of floor space, 
which will be utilized for general manu- 
facturing. The Apperson company com- 
pleted in July the greatest business for 
a single month it has ever enjoyed. 

Colorado Tire Makes Addition — The 

Colorado Tire & Leather Co., Denver, 
Col., is building a two-story addition to 
its plant that will double the present 
capacity, making a total of 95,608 sq. ft. 
of floor space. The 250 employees were 
given an outing recently at the expense 
of the company. $100 is offered as a 
prize for a name for the new tire pro- 
tectors made by the concern. 

Vulcanized Products Expands— The 

Vulcanized Products Co., which started 
in business in Muskegon, Mich., several 
years ago, confining itself to the manu- 
facturing of automobile tire accessories, 
mechanical molded goods and electrical 
insulation, will begin manufacturing 



automobile tires and tubes by Sept. 15, 
provided its new building is completed 
on time. About fifty men will then be 
employed and it is expected that an out- 
put of 200 tires and tubes daily will be 
possible. 

Gordon Expands — A Columbus (Ohio) 
real estate brokerage firm has started 
the erection of a large addition for the 
J. P. Gordon Co., located immediately 
north of the present building on Fourth 
Street. The general contract for the 
structure has been awarded and it is to 
be completed by Nov. 1. The addition 
will be three stories high with basement, 
40 by 90 ft. It is to be occupied as a 
stock room and office. The J. P. Gordon 
Co. manufactures a varied line of auto- 
mobile clothing and accessories. 

Canadian Ford Expands — Work on an- 
other new addition to the Ford Motor 
Co.'s plant at Ford, Ont., at an estimated 
cost of $60,000 has been started. It will 
extend for 705 ft. along the Detroit River 
frontage. Hardly had the concrete work 
on the recently completed $300,000 fac- 
tory become dry when it was decided to 
start the present work. The newest 
building will be one story, of concrete, 
with a steel saw-tooth roof. It will be 
devoted entirely to machine-shop work. 
Although over 150 Ford cars per day 
are being turned out by this plant — run- 
ning at capacity — production has not 
kept pace with orders, and the new ma- 
chine shop will allow a faster output. 
To insure solid foundations on the river 
bank 450 piles are being driven deep, and 
concrete sunk on top of these. 



The Automobile Calendar 



.Elgin, 111., Road Races. 

..Ventura. Cal., Show. 

.Columbus, O. Show, Ohio 
State Fair, Columbus 
Auto. Show Co. 
Peoria. 111., Second North- 
western Road Congress. 

.Twin City, Minn., 600- 
Mile Race : Twin City 
Motor Speedway Co. 

.Indianapolis. Ind., Show, 
Indiana State Fair. 
Detroit, Mich., Show, Michi- 
gan State Fair. 

Hamline, Minn., 2-Day 
Meet at State Fair 
Grounds between Minne- 
apolis and St. Paul, State 
Fair. 

Milwaukee. Wis., Show, 
Automobile Dealers' 

Assn. 

..Oakland, Cal., Pan- Ameri- 
can Road Congress. 

.Peoria. Ill-, Illinois Garage 
Owners' Assn. Conven- 
tion. 

..Providence. R- I., 100-Mile 
Race. Narragansett Park 
Speedway. Inc. 

.lm Angeles. Cal.. 
Shrine Auditorium. 



Sept. 20-25 San Francisco, Cal., In- 
ternational Engineering 
Congress. 

Sept. 24 Indianapolis, Ind., S. A E. 

First Section Meeting. 

Sept. 27-Oct. 10. . .Denver, Col., Show, Inter- 
national Soil Products 
Exposition, Automobile 
Trades Assn. of Colorado. 

Oct Dallas. Tex., Show, Dallas 

Automobile Dealers' 
Assn. 

Oct Los Angeles, Cal., Broad- 
way Automobile and 
Flower Show, Automobile 
Dealers' Assn. 

Oct. 1-2 Trenton, N. J., Track 

Races : Inter-State Fair. 

Oct 2 New York City, Sheepshead 

Bay Motor Speedway 
Truck Meet 

Oct. 2 Fresno, Cal., 150-Mile Race, 

District Fair, Fresno 
County Agricultural 
Assn., C. G. Eberhard. 

Oct. 2-9 Cincinnati, Ohio, Show, Mu- 
sic Hall, Cincinnati Au- 
tomobile Dealers' Assn. 

Oct. 3-10 St. Louis, Mo., Show, For- 
est Park Highlands, St. 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 



Oct. 4, 5, 6 . 
Oct. 6-16. . 



Oct. 9 

Oct 11-12. 



Oct. 14 

Oct. 16 

Oct. 18-19. 



Nov. 1-3. 



Nov. 18. 



Nov. 29-Dec. 4. 
Dec. 31 



Jan. 22, 1916. 
March 4-11. . 



...Columbus, O., Garage 

Owners Convention. 
...New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tral Palace. 
...Indianapolis, Ind, 100-Mile 
Invitation Race, Motor 
Speedway. 
. . . Dayton, O., National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 
. ..Chicago, S. A. E. Standards 

Committee Meeting. 
. . .Chicago, 111., 350-Mile Race, 

Chicago Speedway. 
. ..Cleveland, O., Hotel Statlar, 
Sixth Annual Convention, 
Electric Vehicle Assn. of 
America. 
. . . Pasadena, Cal., Show, 
Hotel Green, Walter Hem- 
pel. 

..Arizona 150-mile Grand 
Prix. 

. . . Electric Prosperity Week. 

...New York City, Show; 
Grand Central Palace. 

...Chicago. 111.. Show; Coli- 
seum. 

. . .Boston. Mass. 
Mechanics 
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Warnsholdt Wichita Ford Manager — 

H. G. Warnsholdt has been appointed 
branch manager of the Ford plant in 
Wichita, Kan. 

Hobson King's Pacific Coast Repre- 
sentative. — C. W. Hobson has been ap- 
pointed Pacific Coast representative for 
the King Motor Car Co. 

Fisher in Terre Haute— Walter 
Fisher, formerly of the Cadillac agency 
in Chicago, has become agent for the 
same car at Terre Haute, Ind. 

Tullis Representing English Co. — N. 

L. Tullis of Vancouver, B. C, has been 
appointed to look after the interests of 
the Leyland Motors, Ltd., of Leyland, 
England. 

Dowse Resigns — E. P. Dowse, who has 
been manager of the Toledo branch of 
the Goodyear company, has resigned his 
position to accept a position with another 
tire company. 

Miller Heads Detroit Victor Rubber — 
Offices have been opened in the Whitney 
Building, Detroit, by the Victor Rubber 
Co., Springfield, Ohio. E. H. Miller is 
local manager. 

Hart White's Edmonton Mgr.— M. L. 
Hart, until recently manager of the 
White Motor Car Co.'s branch in Edmon- 
ton, Alta., has been placed in charge of 
the Montreal branch. 

Glenn Heads Louisville Tire Co. — The 
Glenn Tire Co. has opened an office at 
331 East Broadway, Louisville, Ky. J. P. 
Glenn is the manager. The concern 
handles Goodyear truck tires. 

Hirsch Chalmers California Represent- 
ative. — The post of factory representa- 
tive for the Chalmers Motor Co. in Cali- 
fornia has been given to J. Hirsch, with 
headquarters in San Francisco. 

Spencer Is Promoted — E. W. Spencer, 
manager of the sales promotion depart- 
ment of the Studebaker Corp. factory, 
. has been promoted to assistant manager 
of the Kansas City, Mo., branch. 

Cuthbert Chalmers Wholesale Manager 
— Russ Cuthbert will hereafter have 
charge of the wholesale end of the L. H. 
Rose-Chalmers Co. in California, and dis- 
tribute the Chalmers throughout the 
State. 

Bruske in Maxwell Publicity Depart- 
ment — Paul Hale Bruske, who was man- 
ager of the racing team of the Maxwell 
Motor Co., Detroit, Mich., until this com- 
pany decided to withdraw from racing, 
is now a member of the publicity depart- 
ment. 



Motor Men in New Roles 

Bement Succeeds Pardington — A. F. 

Bement, who was director of publicity of 
the Lincoln Highway Association, has 
been chosen to succeed the late A. R. 
Pardington, who was vice-president and 
secretary. 

Reed with Donovan — M. N. Reed, 
formerly associated with Frank B. Dono- 
van in Boston, has taken charge of the 
sales for Frank B. Donovan (Incor- 
porated) , the new Studebaker distributor 
in Baltimore, Md. 

Stubbs Joins Northwest Motors — P. 

D. Stubbs, formerly western manager 
for the Hudson Motor Car Co., has be- 
come permanently connected with the 
Northwest Motors Co., Seattle, Hudson 
and Packard distributor. 

Spalding Milburn Electric District 
Manager — Will Spalding, the Milburn & 
Walker electric representative with head- 
quarters in Portland, Ore., has been ap- 
pointed district manager for the Milburn 
interests for Oregon, Washington, Idaho 
and British Columbia. 

Price Coming East — Frank Price of 
the Swan Carbureter Co. is on his way 
from San Francisco to Detroit. He will 
follow the route of the Lincoln Highway, 
placing agencies and service stations 
along the way. The company has a serv- 
ice station in Santa Barbara, Cal: 

Branstetter Heads Kissel Retail — 
H. P. Branstetter, Wabash Avenue and 
Twenty-sixth Street, Chicago, who has 
handled the wholesale business for the 
Kissel Motor Car Co., covering Illinois 
and Indiana territory, has been given 
charge of the retail Kissel business in 
Chicago in addition. 

Reeser Willard Assistant Manager — 

E. B. Reeser has been appointed assist- 
ant district manager of the Detroit, 
Mich., offices of the Willard Storage Bat- 
tery Co. Mr. Reeser was at one time 
manager of the Chicago branch of the 
Kellog Mfg. Co., and more recently was 
traveling for the Willard company. 

Earl C. Anthony Makes Changes — 
Earl C. Anthony, Inc., announces the fol- 
lowing changes in Reo distributing force 
in California: F. A. Norberg has been 
placed in charge of the Reo truck de- 
partment in San Francisco. W. M. 
Broodie will hereafter act as traveling 
representative for the Reo in California. 
L. F. Reed has been appointed resident 
manager of the company in Fresno, Cal. 

Foster Makes Change — Newton Fos- 



ter, formerly of Boston, has pure! 
an interest in the NePage, McK 
Automobile Co., with headquarters i 
attle, and hereafter this company w 
known as the Newton Foster Co., 
will act as distributor in Western V 
ington for the Paige and National 
The salesrooms and mechanical 
are located at 1512-1522 Eighth Av 

Pennell Heads Fort Wayne F 
The new Ford agency has been e 
lished in Fort Wayne, Ind. The b: 
is now in charge of J. C. Pennel 
five years connected with the D 
branch. J. C. Smith, in charge o 
Indianapolis branch, is assisting in < 
lishing the new agency. Brosi' 
Brosius, who for several years ha 
Ford branch in Fort Wayne, will 
tinue in the automobile business at 
place on East Main Street. 

La Casse Maxwell Branch Mans 

W. J. La Casse, prominent figure 
automobile industry in Portland, 
will hereafter act as branch manag 
the Maxwell interests for the Nort 
The headquarters will house $1 
worth of parts and the Portland 1 
will carry cars for both Orego 
Washington agencies and possibly 
La Casse came to Portland direc 
Fresno, Cal., where he was distric 
ager for the Maxwell last year. 

Change in Stutz Agency — Sale: 
ager H. W. Anderson of the Stu 
tory, went to Boston, Mass., las 
and shifted the Stutz agency tl 
a new company headed by ] 
Becker, who was a partner of 
Freeman and Chace, who have ' 
it for some years. He has lease 
quarters at 911 Boylston Street, 
doors west of the old salesroom 
new company has a wholesale < 
tion for Maine, New Hampshii 
mont and Massachusetts. 

Vogt Interested in Pullman A 
H. F. Vogt, treasurer of the A 
Automobile Co., 187 Wisconsin 
Milwaukee, state agent for the 
Arrow, is a principal in the in 
tion of the Pullman Automobil 
Milwaukee, which will handle t 
man in southern and eastern V 
and the counties of Stephen 
Winnebago in Illinois. Offices a 
rooms are being established a t 
Oneida Street. The Pullman 
been represented in Milwaukee 
eral years. R. C. Wrege and A 
nickel are associated with 2Vf p. 
the new agency. 
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Brass and Bronze— Offsprings 

of Copper 

Copper the Trunk of the Non-Ferrous Family Tree, 
with Zinc Forming the Brass Branch 
and with Tin, the Bronze 

Part 1 

By J. Edward Schipper 



IN the bowels of the earth below mighty Mount Aetna 
was the workshop of the one-eyed giants called the 
Cyclops. Here, according to the mythology of the 
ancient Greeks, Polyphemos, chief of the giant band 
fashioned the thunderbolts for Jupiter and also in his roaring 
furnaces produced huge implements of bronze. With a 
thunderbolt forged from this metal Jupiter killed Aescula- 
pius, the son of Apollo. Such is the mythical beginning of 
the great industry of the manufacture of bronze. 

Leaving the realm of the gods and coming down to the 
kingdom of man, archae- 
ologists assert that be- 
tween the periods of hu- 
man culture known as 
the stone age and the 
iron age, there was a 
period called the bronze 
age. These three great 
periods of human de- 
velopment overlapped, 
they say, as is proved by 
the fact that implements 
have been found com- 
posed of stone and 
bronze, of bronze and 
iron and even in a few 
cases of stone and iron, 
showing that the bronze 
age bridged quite incom- 
pletely the lapse in time 
between the periods of 
stone and iron. The 
bronze age is thought to 




Bronze weapon* from the bronze age to the nineteenth century 



have existed 2000 B. C. in several scattered parts of the world. 

A Greek manuscript of the eleventh century, one of the 
prized possessions of the library of St. Marks, Venice, gives 
the composition of bronze as 1 lb. of copper combined with 
2 oz. of tin. From that time on records are plentiful men- 
tioning bronze and its uses. The bronze of classical antiquity 
consists of copper alloyed with one or more of the metals 
zinc, tin, lead and even silver depending on the time and the 
use for which the alloy was intended. From the analyses 
of old coins it is learned that the Greeks used an alloy of 

copper and tin until 
about 400 B. C. when 
they began to substitute 
lead for tin with in- 
creasing frequency. In 
the oldest bronze relics' 
the copper content varies 
between 67 and 96 per 
cent. 

The ancient history of 
metals which have cop- 
per as their base is not 
confined to the old world. 
The American Indians 
had ornaments which 
were made from copper 
and from natural alloys 
of that metal. The 
mound builders whose 
relics are found over 
vast areas of North 
America were familiar 
with copper in many 
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The non-ferrom family tree, showing a few of the metale In common uae and how they are 
connected to the mother- metal copper 

localities although the races which are so classified are said 
to have belonged to the stone age. Copper and tin were 
mixed and tempered by the Aztecs and made into useful 
ornaments and tools. The same metal which has been exca- 
vated from the site of ancient Troy has been found in the 
haunts of old American civilization. Arrowheads, chisels, 
knives, beads and numerous other articles are found buried 
beneath the sites of old Indian villages and in the tribal 
graveyards as well as in the localities where 4000 years ago 
the Chaldeans practised the infant art of metallurgy. 

Brass a Later Development 

Brass, the twin sister of bronze, is a later development. 
The metal brass is mentioned in the Bible but it is debatable 
if the metal were not bronze. The distinction between the 
two is rendered difficult because although bronze is a mixture 
of copper and tin; and brass a mixture of copper and zinc, 
it was not until the time of Queen Elizabeth (1533-1603 A. D.) 
that a clear distinction between zinc and tin was realized. 
At that time however, Queen Elizabeth granted to William 
Humphrey a patent allowing him the exclusive privilege of 
making brass by a certain definite process. This establishes 
the earliest positive date of non-ferrous commercial venture. 

Since the Elizabethan era a definite distinction has existed 
between the two metals, bronze and brass. These two metals, 
which according to students of antiquity were the bronze of 
the old Phoenicians and Greeks, are now the framework 
which supports the structure of our modern house of non- 
ferrous alloys. The formulae which were used for the 



ancient coinage are still employed 
for entirely different purposes al- 
though the actual processes of 
manufacture have undergone such 
changes that even Polyphemos 
with his superhuman knowledge of 
metallurgy would pause in won- 
derment. 

The Non-Ferrons Family 

The bronzes and brasses are a 
family. 

They spring from a common 
ancestor, which is copper. Like a 
family divided into two broad 
divisions by the descendants of 
brother and sister, so the brass and 
bronze family is divided into two 
broad divisions. The trunk of the 
family tree is copper but on one 
side grows the tin branch and on 
the other the zinc. On the tin side 
are the bronzes, on the zinc sides 
the brasses. Copper and tin make 
bronze. Copper and zinc make brass. 
If two branches of a great family are to be distin- 
guished from each other they must have certain character- 
istics of temperament, appearance, character or some 
other mark of distinction. The non-ferrous family with 
its two broad divisions of brass and bronze does exhibit 
such main distinctive features but there are so many other 
metals which have entered into the combinations of non- 
ferrous alloys that these main distinctions are often so sub- 
dued, or even nullified, that to the casual observer it would 
be bewildering to trace the primary differences. Brass, 
however, must of necessity partake of the nature of zinc 
and must show its effects, hence it is softer than bronze 
which contains tin, a hardener of other metals. The qualities 
of ductility and malleability would hence follow through the 
brass branch of the family were not the qualities of other 
alloying substances to interfere; and hardness and tenacity 
would be the main qualifications of bronze were it left un- 
affected by the introduction of other elements. 

One branch of a family might in itself have the qualities 
of even temperament and quiet mentality, where another 
may have fiery tempers and be filled with restless energy, 
but the introduction of new members into that family may 
alter the entire characteristics. So it is with the great non- 
ferrous family, which though it springs from the common 
mother-metal copper, yet possesses such a world of characters 
that it can be adapted to widely varying uses. On one side 
there may be a giant forging, and on the other hand a soft 
bearing liner. Certainly there could not be two sets 
of requirements so widely different and yet these 
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! state are both offsprings of the same parent metal. 
Jar from true to suppose that the whole mass of non- 
; alloys springing from the common base copper can 
I under the heads brass and bronze. Clear as the 
1 compositions of these two metals are, the brasses and 
s of to-day can not be dismissed by this simple classi- 
i because many of the alloys contain both zinc and tin. 
i would make them both, brass and bronze, or neither. 

iiese bronze in common use, is an example of this, 
soften contains both tin and zinc and as a result falls 
heads and to-day committees appointed by the 
if societies are wrestling with the problem of a 
| classification of them. It has been suggested that 
brass and bronze classification be cast aside and 
divided into forging and non-forging. 

i of Copper imparted 

as the mother-metal, must impart some of its 
; to its offspring regardless of the number and quality 
(alloying substances added. In studying the charactei- 
Itf a certain family, we would look for them first in the 
f chat family. Therefore to know something about the 
non-ferrous metals, we must first study copper, 
[ancestor of a family is unyielding and war-like in 
i, we would scarcely look for the descendants to be 
If copper were hard, brittle and heavy, or on 
r hand soft and light, it is of interest to know how 
Iqsalities have been utilized in the products developed 
. alloying substances have been added to subdue 
I and to accentuate another and so on throughout 
t of reasons for alloying metals, 
y, malleability and tenacity are the three great 
copper. It is the possession of all three that 
its peculiar importance in machine and struc- 
In addition it has a high melting temperature, 
: about 1930 deg. Fahr. as compared with lead at 
Fahr. It is high in electrical conductivity and in 
ity is second only to silver, the highest, having 
in this respect of 73.6 per cent of that of silver. 




Brass and bronze articles of highly important commercial use 

The tensile strength of copper is 20,000 to 30,000 lb. per 
square inch or about a third of crankshaft steel and in weight 
it is about nine times as heavy as water having a specific 
gravity of 8.95. 

Heredity of Non-Ferrous Family 

These are the family characteristics of the mother-metal 
copper. These are the family traits which can be traced 
though, at times very faintly, throughout the great family of 
non-ferrous metals springing from this common ancestor. 

In nature copper is most widely distributed. It exists in 
sea weed and the blood of certain mollusks. It is part of 
the composition of straw, hay, eggs, cheese, meat and other 
articles of food. It is in the liver and kidneys of human 
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beings and forms a part of the blood of 
man and other animals. 

The largest masses of natural copper 
deposits known are those found near Lake 
Superior centering about Keweenaw 
Point, Mich. Here, the Indians formerly 
used the copper for implements and 
ornaments, and one of the metals found 
in connection with it is silver, which is 
often imbedded in the copper in the form 
of crystal. Other copper deposits are 
found in Tennessee, New Jersey, and 
through the Mississippi Valley. 

In foreign countries the largest de- 
posits are in South Australia, Siberia, 
Chile and Peru. The ores are moder- 
ately rich, generally above 50 per cent 
pure. Some of the sulphur compounds 
of copper which are found as copper 
ores, contain 80 per cent, whereas other 
ores containing a large proportion of 
iron sulphide, contain less than 5 per 
cent of copper. 

Three principal methods are used for 
reducing copper from its ores: They are 
known as the pyro-metallurgical or dry 
method; the hydro-metallurgical or wet 
method; and the electro-metallurgical or 
electrical method. 

The process used depends upon the 
ore, and the locality in which the re- 
fining is done. The impurities contained 
in coarse copper are mainly iron, lead, 
zinc, cobalt, nickel, bismuth, arsenic, 
antimony, sulphur, selenium and tellu- 
rium. These are generally eliminated by 
oxidizing, transforming the products 
into slag, or gases or by electrolysis. 
When the Bessemer method of decar- 
burizing pig iron was discovered, it was 
immediately utilized for copper but it 
was found that in the converters used 
for iron, the tuyeres were not arranged 
to suit the action of the copper. The con- 
verters were improved and in 1911, more 
than 400,000,000 lb. of copper were 
made. By the electrolytic method the 
gold and silver content of copper ores 
are saved, whereas they were formerly 
lost. 





Tin Hag Ancient History 

Tin which is combined with copper to 
form bronze is of an entirely different nature. Being one 
of the metals which enter into the composition of bronze, it 
was known thousands of years before the existence of 
authentic history. This is the other of the two metals which 
started the bronze division of the non-ferrous family. The 
ancients did not know the difference between tin, lead, zinc 
and other metals of somewhat similar characteristics, and it 
was in the fourth century that tin began to assume the char- 
acteristics of a definite product. The early Greeks named 
the metal Hermes after the god who corresponds with the 
Roman Mercury, the messenger of the gods. This was one 
of the metals used and fabricated in the firey furnaces of 
the Cyclops and from the accounts of mythologists, traces its 
ancestry back to the time of the Greeks and Phoenicians. 

Tin is mined in England, Saxony, Bohemia and the Straits 
Settlements. The ores after preliminary washing carry 65 to 
75 per cent of metallic tin. Thus, this metal which in the 
ancient times was found in close proximity to the copper 



While heat has Ita Influence on the 
micro structure, Ita Influence la not 
utilized aa in ateel. The above photo- 
micrograph! ahow some of Ita effects 



deposits, as is shown by the fact that the 
two were combined in fashioning the 
crude implements of p re-historic times, 
is now drawn from an entirely different 
quarter of the earth. 

Two processes are used in smelting the 
ores, both being by furnace: The first, 
crude implements of pre-historic times, 
tical circular, or sometimes rectangular 
hollow shaft in which are placed alter- 
nate layers of coke and ore. An air 
blast introduced near the bottom of the 
furnace carries the flames throughout 
the shaft. 

The second, is a reverberatory furnace 
in which the process consists of mixing 
the purified ore with about one-fifth of 
its weight of anthracite coal, which is 
moistened and then fused on the sole of 
the furnace for 5 or 6 hr. The slag and 
metal produced are then run off, the 
latter being cast into bars which are re- 
fined and freed from impurities, chiefly 
iron, arsenic and copper. It is one of 
the traditions that in refining tin, an 
inclined hearth is used in which the pure 
tin runs off and is further purified by 
stirring with the branch of an apple tree. 
In testing for purity, the workman heats 
the tin bar until quite near the melting 
point and then drops it to the stone floor. 
If the tin is pure it will splash into a 
series of granular strings. 

Tin a Great Hardener 

The physical qualities of tin give little 
clue to what its action would be when 
combined with other metals. Studying 
its qualities alone, it would not be 
thought that this necessary element in 
bronze would have such a marked effect 
on a metal with the characteristics of 
copper. The specific gravity of tin is 
7.293, the metal is white, lustrous, soft, 
very malleable and has but little tenacity. 
The tensile strength is about 3500 lb. 
per sq. in. It fuses at 442 deg. Fahr. 
has a heat conductivity of 14.5 per cent 
of that of silver and finds its chief use 
as an alloying substance. 

From the specifications of the metal, 
it would never be suspected that it is one 
of the best known hardeners in existence. 
This is an instance where a metal soft in itself, unites with 
another metal which is also soft with the result that it 
hardens it to such a degree that it can only be turned in a 
lathe with the greatest difficulty. When tin is added to cop- 
per to the extent of 30 per cent it attains its maximum hard- 
ness. Containing up to about 24 per cent tin bronze can be 
turned in a lathe without difficulty. After that point, the 
hardness increases rapidly until it reaches its maximum from 
30 to 40 per cent, with the further increase of tin, the hard- 
ness decreases. The maximum strength of the alloy is 
reached with 17.30 tin and 82.70 copper. 

Zinc with Copper Makes Bronze 

While tin is on one side of the scale and together with 
copper makes up the fundamental mixture of the bronze 
division of the family, zinc is on the other side and in com- 
bination with the parent metal copper, makes up the body of 
the brass division. Zinc resembles copper in that it is ductile 
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and malleable, although to a much less 
extent. Its tenacity, however, is far less 
than that of copper, being about 1/10 
that of iron, as is shown by its tensile 
strength of 6000 lb. per sq. in. One of 
the remarkable features of zinc is its 
non-corrosive quality due to the fact 
that upon the surface there forms a thin 
film of carbonate of zinc which protects 
the metal from corrosion. 

In the tales of antiquity zinc plays as 
important a part as the other metals 
which have been spoken of. Aristotle 
refers to brass as the metal of the 
Hosynoeci. It is also referred to fre- 
quently in the writings of Pliny, who 
mentions a metal cadmia which served 
for the conversion of copper into another 
metal which he called aurichalcum. As 
late as 1702 the metallurgists stated 
that the formation of brass was the 
onion of a metal with an earth. Subse- 
quently these authorities adopted the 
view that cadmia, which was referred 
to by Pliny, was a metallic calx having 
the property of dying copper yellow. 

The word zinc was first used in the 
form zinken, and it was not regarded as 
a pure metal. 

Zinc and bismuth were also often con- 
fused, and both were called indiscrimi- 
nately spelter, a name which still exists, 
although in its modern usage it refers 
only to zinc and is used merely com- 
mercially. 

The working of zinc was part of the 
old Indian civilization, being described in 
1597 by travelers as a peculiar kind of 
tin. History is not quite clear on the 
date when zinc was first isolated, al- 
though it is known that the art of zinc 
•melting was in existence in Great 
Britain about 1725. 

The world's supply of zinc has in- 
creased remarkably during the last cen- 
tury. Germany was practically the only 
producer of this metal up to 1833. Im- 
mediately after, Russia became one of 
the important producing countries, and 
in 1837 Belgium joined the ranks fol- 
lowed by England and the United 
States, which commenced to produce at the rate of 6000 tons 
Per year in 1873. At the present time, the biggest producers 
are the United States, Germany, England, France, Spain, 
Austria and Belgium. The world's supply of zinc in 1910 
was 450,000 tons. According to a report from Washington, 
the State of New Jersey is an important factor in the world's 
ropply, the zinc mines of that State having increased their 
output from 144,312,560 lb. of recoverable zinc in 1913 to 
148,506^00 lb. in 1914. 

Zinc Is Ductile 

Zinc being ductile and malleable and of low tensile 
strength, it would be at once imagined that the alloys of 
copper and zinc would have great ductility and malleability 
although the tenacity might perhaps be low. Yet the effects 
»f rinc are of such a varying nature, that different alloys in- 
stead of following a definite scale of increase and decrease in 
strength and other physical qualities, vary quite quickly with 
different percentages of zinc. As zinc is added, the tensile 
strength gradually increases from about 27000 lb. per sq. in. 




Microphotographs showing the varied 
nature which can be possessed by 
practically similar 
bronze 



for 98 per cent copper and 2 per cent 
zinc up to 50,000 lb. for 60 per cent cop- 
per and 40 per cent zinc. The strength 
again decreases quite rapidly after pass- 
ing 48 per cent copper to 52 per cent 
zinc where the tensile strength is about 
24,000 lb. until it becomes as low as 1800 
lb. per sq. in. with a composition of 33 
per cent copper to 66 per cent zinc. 
Strange to say the strength again rises, 
becoming 18,000 lb. per sq. in. for a com- 
position of 5 per cent copper to 95 per 
cent zinc. 

Thus, zinc plays the role of a strength- 
ener until it forms about two-fifths of 
the alloy ; from then on down to the point 
where it forms two-thirds of the alloy it 
acts as a weakener as far as tensile 
strength is concerned, the strength curve 
again taking an upward trend until with 
zinc 94 per cent of the entire mixture, 
the tensile strength becomes 18,000 lb. 
or three times that of zinc alone. In 
other words, it is the effect of the parent 
metal copper upon the zinc which in- 
creases the tensile strength at this point. 

One of the strange features of the 
brass end of the non-ferrous family is 
that the zinc has a marked effect upon 
the color of the resulting alloy. The red 
copper becomes a reddish yellow between 
2 per cent zinc and 15 per cent, where it 
gradually blends into a yellow red until 
at 25 per cent zinc the color of the alloy 
becomes a pale yellow which gradually 
deepens as 60 per cent zinc is ap- 
proached. Here the color again takes a 
turn, passing over into a silvery white, 
becoming light gray at about 61 per cent 
and carrying this color until it gradually 
becomes a dark gray at about 83 per 
cent zinc. 

Structure Also Changes 

Another strange and interesting fact 
about these changes of color is that the 
interior structure of the metal also 
changes, the red-yellow shade having a 
coarse structure at the lower percentages 
of zinc and then changing to a structure 
which becomes finer as the yellows are 
approached, then becoming coarse again 
as the darker yellows are blended into the mixture until the 
grays are reached when the coarse structure begins again to 
give way to a fine content which it holds until the mixture is 
pure zinc without copper. 

This change of color, strength and ductility which occurs 
coincidentally is one of the features of the brass family 
which renders it distinctive. The uses to which one of these 
metals can be put can largely be judged by the color. The 
white metals which have most copper are generally too brittle 
for' any practical use, but the yellowish metals which range 
between 40 and 50 per cent zinc are of great value. In fact, 
by proper manipulation a member of the brass family can be 
made for practically any purpose, and if there were no other 
metals in existence, the work done by most of our other 
metals could in many cases be quite satisfactorily accom- 
plished by specially designed combinations of copper and 
zinc. Brass may be made brittle and hard and it can be made 
soft and weak or soft and tough. It can be smooth or rough 
of surface and can take a polish which is almost mirror-like. 
(To be continued) 
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Factors in Valve-in-Head Design 




Fig. 1 — Valve mechanism of Brush-developed valve-ln-head 
motor. A — Rocker arm. B — Rocker arm stud. C — Puah rod. D — 
Armored aabeetos gasket between cylinder and head 




Fig. 2 — Typical valve cage valve-ln-head motor. A — Parts per 
cylinder eliminated by use of detachable head. B— Valve seat 
showing double wall between seat and cooling water 



Left — Fig. 3 — Typical journal type 
rocker. A — Rocker arm. B — Push 
rod. C — Rocker Journal. 



Numerous Refinements and Develop- 
ments — Valve Cages Eliminated — 
Better Combustion Chambers 

By W. A. Brush* 

DETROIT, MICH. — Editor The Automobile: — Poppet- 
valve motors may be divided into two very general 
classes: one of these classes is the side-pocket class, 
that is, valves are located in valve pockets arranged at the 
sides of the cylinders. This class includes those motors com- 
monly known as L- and T-head designs. The other class in- 
cludes those motors which have valves located in the head 
of the cylinder. A great deal of skill and time have been 
expended by automobile motor manufacturers in refining and 
developing the side-pocket type of motor. Very little effort 
has been spent in the refinement of the valve-in-the-head 
motor. 

The reason for this condition is not far to seek. The 
greater efficiency of the valve-in-the-head type has made it 
a popular motor, in spite of its comparatively crude design. 
Automobile buyers have set the seal of their approval on the 
overhead valve because of its efficiency, and in spite of the 
fact that no effort was made to improve its mechanism until 
within a comparatively recent period. The Brush Engineer- 
ing Association, Detroit, has for the last 2 years been re- 
fining and developing this type of motor. The features 
which will be described are now embodied in motors made for 
the trade by several well known motor manufacturers. 

Reference to Figs. 1 and 2 show the difference between the 
undeveloped and the refined type of valve-in-the-head mecha- 
nism. Fig. 2 is a typical section of the old type, valve-in-the- 
head mechanism, and the first thing that strikes the observer 
is the possibility of eliminating the valve cage and the parts 
necessary to hold it in place. A in Fig. 2 indicates the 
number of parts per Cylinder which are not necessary in the 
developed type. Beyond the elimination of these useless parts, 
there is an added efficiency in the motor and a material de- 
crease in the trouble possibilities, since it is evident that with 
valve cages, the valve and valve seat must be operated at a 
higher temperature than is necessary. Note that at point B 
in Fig. 2 between the valve seat and the cooling water, there 
are two thicknesses of metal; that is the wall of the valve 
cage and the wall of the cylinder proper. This means that 
the valve and valve seat must operate at a higher temper- 
ature than when the valve is seated directly in a detachable 
head as shown in Fig. 1. Operating at this higher temper- 



'Kditor's Note — W. A. Brush is business manager of the Brush 
Engineering Assn.. consulting engineers, Detroit, Mich. 



Right — Fig. 4 — Light strong forged 
rocker of Brush type valve-in-head 
motor. 
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Uppei — Fig. 6 — Longitudinal section through two-bearing, 
valve-ln-the-head Brush-developed type 

Lower — Fig 7— Transverse section through the motor mentioned in Fig. 6. From the repair- 
man's standpoint the fact that the valves are seated in an easily detachable head is of great 
advantage. For example, when the heads of the two blocks are removed, the valves may be 
ground In on a work bench where, by Inspection, the workman may know whether or not he is 
doing a first class job. While the heads are off, If it is necessary to take out a plat- 
connecting rod for any purpose this may be done through the top of the cylinder 
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and Fig. 1 shows the refined fulcrum-type of rocker. I wish 
to call attention in Fig. 3 to the fact that there must be 
either in the end of the rocker or in the push rod, as shown 
in this case, provision for valve tappet adjustment, which 
naturally adds to the weight of the operating parts. Further- 
more, when wear occurs in the journal in the center of the 
rocker, there is no means of compensation for this wear 
except by re-bushing the rocker arm. 

The Fulcrum-Type Rocker 

In Fig. 1, with the fulcrum-type rocker shown in detail 
in Figs. 4 and 5, tappet adjustment is secured by raising or 
lowering the hollow stud which forms the fulcrum for the 
rocker. This means that whenever tappet adjustment is 
made, there is automatic compensation for any wear that 
may have occurred in these operating parts. Furthermore, 
the well shaped seat in the rocker and the hollow stud provide 
capacity for a considerable amount of lubricant. The amount 
of oil contained in these parts is sufficient to provide lubrica- 
tion for a very considerable period. 

Adjusting the Tappets 

Tappet adjustment on a motor of the type shown in Fig. 1 
is a very simple process. The lock nut outside the cover for 
the valve mechanism is loosened; the stud is screwed down- 
ward while the motor is running until the push rod can just 
be freely revolved with the fingers. The stud is then locked 
in position and a satisfactory adjustment has been secured. 
This developed valve-in-the-head mechanism is lighter, 
quieter, and more easily assembled than the cruder type 
originally used. 

Valve-in-Head Advantages 

In connection with the recent popularity of the V motors 
it is decidedly worthy of notice that the valve-in-the-head 
presents some very material advantages. It is the only type 



of motor which permits the exhaust manifold to be placed < 
the outside of the V, where it is entirely out of the way wh 
inspection or adjustment of accessories is necessary. It 
the only type of motor which in V construction makes pc 
sible a tappet adjustment that is accessible, the adjustme 
being in the top of the head cover instead of down insi 
the V. 

Interior of V for Accessories 

This leaves the interior of the V free for intake manifo 
carbureter, ignition distributer, and, if desired, starti 
motor and generator. 

From the Repairman's Viewpoint 

Figs. 6 and 7 are two sections through an eight-cylind 
V motor of the valve-in-the-head developed type. The val 
in-the-head naturally retains in V construction the efficiei 
inherent with this type of motor. Furthermore, from 
repairman's standpoint the fact that the valves are sea 
in an easily detachable head is of remarkable advanta 
for example, when the heads of the two blocks are remoi 
the valves may be ground in on a workbench, where by 
spection the workman may know that he is doing a first c! 
job. While the heads are removed, if it is necessary 
any purpose to take out a piston and connecting-rod, 
may be done through the top of the cylinder bore. 

Simplicity and Economy 

To sum it all up, this type of motor may be compU 
and thoroughly overhauled without removing the cylii 
blocks from the chassis, and there are no parts or accessc 
so placed that before they can be inspected other part 
accessories must be removed. These advantages are sec 1 
in this type of valve-in-the-head motor, not only without 
ing complications, but with in reality an increase in simpl 
and reduction in cost over other types. — W. A. Brush, I 
ness Manager, The Brush Engineering Association. 



Weidely Twelve with Overhead Camshafts 



INDIANAPOLIS, IND., Aug. 16— The Weidely Motor Co. 
of this city has brought out a twelve-cylinder motor 
which operates under the Weidely principle of overhead cam- 
shaft. The new power plant has 2% by 5 in. cylinders and is 
stated to give a speed from 2 to 75 m.p.h. when fitted to a 
passenger car chassis. The cylinders are cast in two blocks 
of six each with the motor heads cast in a single block for 
each set of three cylinders. A liberal use of aluminum has 




been made throughout the motor, the crankcase being 
vided aluminum design and the pistons also of aluminum t 
Lightness is one of the main features connected wit] 
new motor, and this has been carried through particular 
the reciprocating and oscillating parts. In addition to a 
num pistons seamless steel tubular connecting rods aid i 
reduction of vibration at high speed. The crankshaft i 
in. in diameter and the flywheel is a steel forging. Lul 
tion is by pressure feed. It is intended to put these it 
through on a regular production schedule. 




Left— Three-quarter front view of Weidely twelve motor 
Right — Plan, showing carbureter mounting and Ignition wl 
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British Give Cars for Ambulance Work 



Donated Passenger Cars Converted 

Into Field Trim 
and Turned Over to French Military 
Drivers — Formed 
In Convoys of 20 to 40 — 50,000 
Wounded Carried in Vosges Mountains 

PARIS, Aug. 1 — In the brief interval between a trip to 
the front, from which his automobile returned with a 
bullet hole through the front fender, and a visit to an 
artillery factory where experiments were made with new ex- 
plosives, President Poincare formally inspected a fleet of 
ninety automobile ambulances presented by the Automobile 
Association and Motor Union of Great Britain to the French 
army. 

The ceremony took place in the courtyard of the Invalides 
with the golden dome of Napoleon's tomb as a background 
and captured aeroplanes and cannons as decorations. The 
audience was capable of being produced by war alone : French 
soldiers and officers in a variety of uniforms; English staff 
officers in khaki; American ambulance men in the same col- 
ored cloth; burly Russian officers; Belgians in the new khaki 
uniforms which appeared to have been borrowed for them; 
and English civilian officials in immaculate top hat and frock 
coat 

All Private Touring Cars 

For several months the Automobile Association and Motor 
Union has been making appeals to its members for automo- 
biles or subscriptions to buy automobiles to be presented to 
the medical service of the French army. The number of per- 
sons who must have parted with their cars is considerable, 
lor the ninety machines inspected at the Invalides repre- 
sented only a portion of those put into service under these 
conditions, and they had all been private touring cars. Every 
European make was represented — English, French, Italian 
and German, with English predominating. The passenger 
car bodies had been stripped off and replaced by a uniform 
type of ambulance body carrying four men lying or eight 
sitting. 

French Drivers Take Charge 

The English effort comes to an end with the delivery of the 
ambulances to the French army authorities. Each car is put 
in charge of a French military driver and convoys of twenty 
to forty are formed with the necessary officers taking their 
orders from the chief doctor. The ambulances are sent out 
to different points just to the rear of the battle line, where 
they are made use of in carrying wounded from the dressing 
stations to the clearing hospital. Except in very rare cases, 
these automobiles are not used for long trips. They are em- 
ployed as auxiliaries to the railroads: bringing men from 
the dressing stations to the military hospital ; carrying them 
from the hospital to the hospital train ; taking men from the 
train to the base hospital. Wherever they are placed the 
work is apt to be spasmodic For a week or more there may 
be nothing to do, then, following fierce fighting, men and 
machines may run backwards and forwards without a stop 
for 48 hr. or more. 

One of the features of the English automobiles is a very 
successful type of traveling kitchen mounted on a 30-hp. Fiat 
chassis. It is designed to handle big quantities of light re- 




English automobile ambulance* In courtyard of Invalides, Paris. 
In the background are captured aeroplanes and cannon. Here 
President Poincare of France formally Inspected the ambulances 



freshments, such as coffee, tea, cocoa, bread and butter, etc., 
to the men who have just come out of the firing line, are 
temporarily cut off from their food supply, or have come off 
a long railroad journey. Across the front end of the body is 
the cook stove, with kerosene as fuel, and the washing sink to 
which water is pumped from a tank; down each side is a 
table with food cupboards beneath and plate and mug racks 
above; across the rear is a folding counter over which the 
food is passed to men outside. 

In the Vosges mountains, where railroads are scarce and 
the automobile is the only reliable means of locomotion, there 
are twenty-four sections of British ambulances with the 
French troops. In this district all the work is done over high 
mountain passes. Since these automobiles went into service 
towards the end of last year they have carried more than 
50,000 wounded. 

Regularly Inspects Cars Sold 

Louisville, Ky., Aug. 14 — The Southern Motors Co., this 
city, agent for the Packard, Hudson, Dodge and Detroit elec- 
tric employs an inspector who makes periodical inspection of 
all machines sold by the concern. During the first year that 
the car is in the hands of its new owner, this inspection is 
made free of cost. Repairs which in the wisdom of the com- 
pany appear to be owing to the owner also are made with- 
out charge. A nominal sum of $3 is charged for inspection 
after the first year. 



Digitized by 



324 



THE AUTOMOBILE 



August 19, 1915 




Detroit Plants Ma 



DETROIT, MICH., Aug. 16— The prosperity of the concern.- 
centering about Detroit engaged in the manulacture of 
automobiles, trucks and accessories is such that twelve con- 
cerns have either finished or are about to complete additional 
buildings which will provide more than 850,000 sq. ft. addi- 
tional fioor.space. The cost of these additions is well up 
toward the $5,000,000 mark, according to the estimates given 
by the twelve concerns, eleven of which total to $4,. r >4ii,000. 

The concerns included in this total are the Packard Motor 
Car Co., Paige-Detroit Co., Timken Axle, Chalmers Motor, 
Rands Mfg. Co., Federal Motor Truck, Hyatt Roller Bearing 
Co., Ford Motor Co., Hudson Motor Car Co., Dodge Bros., 
Kelsey Wheel Co. and Continental Motor Mfg. Co. The addi- 
tions in detail are: 

Paige-Detroit Motor Car Co. — Addition to assembling plant 
and also warehouse for materials in the same building. W 
be 4 stories high, 312 by 64, or 74,880 sq. ft. Was started in 
July, to be completed in November. Expenditures about 
$200,000. 

Total floorspace of plant will be 464,880 sq. ft. 

Dodge Bros. — Test shed — storage and final inspection of 
cars. One story, 380 by 60, 22,800 sq. ft. Started in April, 
completed in August, to cost $25,000. Additions to Dodge 
plant have been under way since last year and represent an 
expenditure on buildings alone of several hundred thousand 
dollars. 

Ford Motor Co. — Power house, 250 by 150. Started in 
April, 1914, will be at least 6 months before completed. 
Building to cost about $1,000,000. With full equipment power 
plant represents an investment of between $2,000,000 and 
$2,500,000. 

Hyatt Roller Bearing Co. — General office building for the 
automobile division only. Three stories high, 100 by 60, or 




1 — $200,000 addition to assembling plant of Paige- Detroit Motor 
Car Co. 

2 — Dodge Bros, test shed, storage and final car Inspection. One 
of many additions to this company's factory 

3 — Ford Motor Co.'s new power house, which with equipment 
represents an expenditure of between $2,000,000 and $2,500,000 

4 — Hyatt Roller Bearing Co. new office building for automobile 
division only. It will cost $60,000 

5— Beginnings of Timken- Detroit Axle Co.'s new drop forge 
plant, which will cost $240,000 

18,000 sq. ft., to cost $60,000. Started in July, to be com- 
pleted in November. 

Timken-Detroit Axle Co. — Where new drop forge plant will 
be located. One-story building, having 16,100 sq. ft. floor- 
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5,000,000 Additions 




6— Top, body and finished car building and employment depart- 
ment structure which form part of the Hudson Motor Car Co. 
11,000,000 additions 

7 — Truck assembling and machine additions to the Packard 
Motor Car Co. factory 

8 — Service and stock department addition to Federal Motor Truck 
Co. plant 

9 — Addition to Chalmers Motor Co. machine and manufacturing 
building, one of several Instances of expansion at this factory 

10— Windshield plant of Rands Mfg. Co. is adding 20,000 »q. ft. 

space. Will cost when completely equipped $245,000. Started 
in May, to be completed in September. 

Other additions to plant being erected. Expenditures on 
buildings alone $225,000. 



Hudson Motor Car Co. — Large building in rear, three 
stories, 500 by (iO, 90,000 sq. ft. To be top and body and 
finished ear building. 

Building in front, three stories, 400 by 60, 72,000 sq. ft., 
to be employment department on first floor, addition to 
machine shop second floor, and third floor undecided. Work 
started in May, to be ready in October. 

Present other additions to Hudson plant include an addi- 
tional floor to all two-story buildings and also the lengthen- 
ing of these buildings. There is also to be a new six-story 
building. Total expenditure on buildings and equipment is to 
be between $1,000,000 and $1,500,000. 

Packard Motor Car Co. — In the foreground is a steel frame 
shed addition to the assembling truck department, 240 by 240, 
or 57,600 sq. ft. Building in rear, addition of one floor 240 
by 60, or 14,400 sq. ft., to truck machine building. 

Total additions to the Packard plant will give 877,000 sq. 
ft., and bring the total of the plant to 48.1 acres of floorspace. 
Additions were started in June and are to be completed in 
November, and the cost will be about $550,000. 

Federal Motor Truck Co. — One-story addition, 168 by 60, 
or 10,080 sq. ft., to be used as service and stock room. 

Chalmers Motor Co. — Four-story addition to the machine 
and manufacturing building. Will total 24,300 sq. ft. of 
floorspace. Started in July, to be ready in September. Cost 
about $40,000. Other additions to plant will make total cost 
$125,000 and increased floorspace all told 50 000 sq. ft. 

Rands Mfg. Co.— Two-story addition, 153 by 65, 20.000 sq. 
ft. floorspace to windshield department. Started in July, to 
be completed in September. Expenditure $26,000. 

Kelsey Wheel Co. — Adding a new press and stamping build- 
ing, 325 by 80, and two floors on another building, all told 
78,000 sq. ft., to cost about $250,000. 

Continental Motor Mfg. Co. — Additions are being made to 
the assembling room, block test department and heat treating 
department. With other additions, these represent 55,000 
sq. ft., the cost of the buildings being $150,000. 
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National Twelve Valves Outside 

Accessories in V 




National Highway twelve motor, show- 
ing mounting of exhaust manifold and 
cover platea for ouuiae valve* 



A NATIONAL Highway twelve has been on the road for 
many months and a few privileged persons were 
taken out in it, by the National Motor Vehicle Co., 
Indianapolis, Ind. Like other V-type multi-cylinder motors 
it has a great high-gear ability and combines smoothness 
with rapid acceleration in a marked degree. The car has all 
the character that has made the National six what it is to-day 
after 10 years of development, only it has a good deal more 
power in proportion to its weight. 

The motor is not so very large from a volumetric view- 
point, being 2.75 and 4.76 bore and stroke, giving a piston 
diplacement of 338.5 cu. in. and an S. A. E. rating of 36.26 hp. 
The wheelbase measures 128 in. and the body, of standard 
touring type, is seated for four, with folding seats for two 
more. The manufacturers de- 
scribe it as providing ample room 
for six passengers and close room 
for seven. 

Accessibility Conspicuously Good 

The motor embodies all the best 
features of modern high-speed de- 
sign and the use of outside valves; 
the first example in V designs was 
suggested by the much better ac- 
cessibility given by this position, 
and by the convenience of having 
the electrical gear and other motor 
accessories in the V, where their 
individual accessibility is maxi- 
mum. 

The cylinders are cast in blocks 
of six and are of conventional 
L-head design with small combus- 
tion chambers. Two camshafts are 
necessary, but there is no need for 
rockers or other devices to syn- 
chronize the valve action, as the 
valve operation for either set of 
cylinders is totally unaffected by 



Valves Thus Rendered Accessible 
— Cantilever Rear Springs — Cyl- 
inders Have Separate Oil Feed 

the other set. At the front helically-cut 
timing gears drive the camshafts as in a 
T-head motor with vertical cylinders, and 
for the drive to the Splitdorf magneto a 
silent chain runs from the right camshaft 
to the fan pulley spindle. This magneto 
is a special Splitdorf. 

In the rear of the V is the Westinghouse 
starting motor, and the generator is located 
alongside the crankcase, being the only at- 
tachment not within the V. For the con- 
necting-rods the side-by-side design has 
been chosen, the cylinder blocks being stag- 
gered' 1 in. to permit of this. 
The lubrication system is unusually com- 
plete as there is practically no moving part that does not 
receive a direct supply from the pump. The latter, a gear 
type, is located in the oil base, having a large screen on the 
suction side and also a gauze strainer in the form of a tray 
covering the whole top of the oil pan, but there are no dip 
troughs as the crankshaft is fully drilled and the oil from 
the main bearings finds its way to the connecting-rod lower 
ends. 

Separate pipes lead to the timing gears and to each of the 
camshaft bearings while the piston pins are oiled by an 
inversion of the usual method of fully forced lubrication 
systems. As a rule the connecting-rod serves to carry the 
oil to the wristpins and then to the cylinders, but here the 
oil feeds to each cylinder at a point about 1% in. from the 




Plan of National twelve showing mounting of the carbureter and electric units In the V 
transverse Intake manifold. Note water outlet manifold mountings 
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team and reaches the wristpins through tiny 
Wes drilled in the aluminum pistons. The 
I kB« have a V groove cut near the bottom, 
" \ is used to lift oil into the cylinder, as the 
of splash troughs in the body of the 
cuts down the amount of spray 
As to the oil pressure, this is not very 
the relief valve blows off at 25 lb. per 
When the engine is idling the pressure 
t 10 lb., and it rises gradually with the 
i till the limit is reached. 

is only one water pump, but this is 
t internally, the rotating member carrying 
' i of vanes. One set feeds directly up- 
I into the block of cylinders on the right 
'e other half of the pump delivers through 
I cast in the aluminum of the crank- 
left block. This cuts down the 
[materially and makes for efficiency and 

other facts about the engine that are 
may be given, as for instance the 
I of the pistons, which is 8 oz. without 
The valves are 1 5/16 in. diameter and 
lis %, giving a quite large opening, while 
Joom tappet provides a quick lift and 
i giving a slightly better valve diagram 
( roller type. It is probable that the fan 
I effect as a damper to the crankshaft, 
it is doubtful whether any such aid to 
i of vibration is needed, but the short 
, when kept tight, provides a flywheel 
i^tte Lanchester device, with a slipping 
Of course reaction from the fan 
s cushioned a good deal by the belt and 
! chain, but it is an undoubted fact that 
of a fairly high speed fan does 
fh*e a steadying effect on a motor. 




Section through National twelve, showing how the outside valves are 
actuated and also giving an Idea of the water jacketing space and exhaust 
manifold mounting 



!rf the motor there is little in the chassis, if anything, 
from the Highway six described in The Auto- 
rfcr May 27. The clutch is an aluminum cone with 
f»ee and the unit gearset provides three forward 
,*D shafts therein running on annular ball bearings, 
er shaft is tubular and bears two universals, and 
axle is floating. On both the six and the twelve 




* National twelve, showing mounting of pump and 
i the only motor accessories not located In the V 



a flat cantilever rear suspension is employed and it may be 
noticed that the center bracket has the swivel pin located 
beneath the spring, instead of above it as is more usual. The 
springs are 51 in. long and 2% in. wide with eight leaves 
each and their action is extremely satisfactory. The front 
springs have no noteworthy peculiarity, being 38 in. long by 
2 in. wide, but special precautions have been taken in laying 
out the steering and the use of large ball thrust bearings 
for the front axle swivels makes the steering control very 
facile. 

Throughout the rear axle taper roller bearings are used, 
and the type is floating, very strong steels being used so as 
to cut the weight as much as possible. This statement ap- 
plies to the whole chassis which has few redundant parts and 
very little dead weight in any portion. Drive is by spiral 
bevel and the top gear ratio is 4.4 to 1. It should be added 
that the twelve-cylinder engine is made throughout in the 
National plant at Indianapolis as the shops are well equipped 
for the production of a moderate number of high class 
motors. 

Brakes 15 by 2 In. 

In general the body is like that which drew so much com- 
ment at the national shows this year, having the divided 
front seats and the smooth lines which the National company 
was among the first to introduce to America. Without the 
least hesitation it is safe to say there is no car in Europe 
that is better appearing than the touring National, either 
six or twelve, and for comfort it can vie with the best. In 
equipment the car is well provided, having speedometer, one- 
person top and all the usual accessories, while the four tires 
are each 36 by 4% in., which should be large enough for the 
high power, when the light weight is remembered. 
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Stearns Small Four Uses Westinghouse 




Battery Ignition 
Adopted — 
Torque Rod Stronger 
—Price Now $1,395 



Stearns small four power plant, showing 
brake operating mechanism. 



THE F. B. Stearns Co., Cleveland, Ohio, created a good 
deal of interest a year ago by introducing a new small 
four at |1,760, the design being extremely modern. This 
car now sells at $1,395 as announced some weeks ago. For 
1916 the big Stearns development is to be the eight-cylinder 
with Knight engine which will be ready shortly, but mean- 
while the small four has been put into regular production 
and the factory is ready to deal with it in quantities. Build- 
ing extensions which were commenced in the early spring 
have been completed for some time and the much needed ad- 
ditional space is now fully occupied. 

It is the getting into stride with the new four that has 
enabled the drop in price to be made as quality has not been 
cut in either chassis or body. There are three changes, the 
most important being the employment of a Westinghouse two- 
unit system of electrical equipment and the adoption of bat- 
tery ignition and the other a small change in the design of 
the torque rod which increases its strength by giving a larger 
bearing at the front end where the forward extremity is 
secured to the frame by a spring hanger. 

Complete Lubrication 

The motor, 394 by 6%, has a displacement of 248 cu. in. 
and an S. A. E. rating of 22.5 hp. This figure does not repre- 
sent the true power as the long stroke produces a much higher 
piston speed than the 1000 ft per min. on which the formula 
is based. A neat block casting is used for all four cylinders, 
and the engine has the fully forced system of lubrication 
introduced last year. Oil is pumped to the three main crank- 
shaft bearings and thence passes to the crankpins. From 
here it is led up the hollow connecting-rods to the wristpin 
bushings, while spray of escaping oil from the various bear- 
ings cares for the sleeves and the other motor parts. It is 
proved by the records of the company that bearing troubles 
are very uncommon with Stearns cars as the number of re- 
placement bushings asked for is extremely small, and, of 
course, this is a direct measure of the efficiency of the lubrica- 
tion. 

Another change is the substitution of timer ignition for 
the magneto originally used, the distributer being situated at 
(he front of the engine beside the fan bracket. 



-§£ tention to a very ingenious 

small feature of Stearns design 
which is that the lubrication of 
the fan spindle is automatic. It 
may be seen in the illustrations 
that the oil filler is located 
alongside the fan bracket and 
all oil for the motor is put in 
through this cap. Inside the 
strainer is a wick having one 
end in connection with the fan 
bushing, and this wick becomes 
saturated with oil each time the 
crankcase is filled, so attending to the fan lubrication with 
sufficient frequency. 

The location of the generator and the starting motor are 
also shown in the illustrations, and it needs only to be added 
that the latter has a Bendix flywheel engagement The oil 
pump is located at the front end of the eccentric shaft, and 
a silent chain is employed for the generator and water pump 
drive. 

Transmission Brake a Feature 

The clutch is a leather-faced cone with powerful cushion 
springs to make the engagement gentle, and a really adequate 
clutch brake is fitted to make gear shifting as easy as pos- 
sible. Actually the gears are extremely easy to handle 



oil filler beside fan bracket. Also contracting service 
The brake Is mounted behind the gearbox 




New Westinghouse electrical equipment of the Stearns light four 
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though the low-speed ability which is characteristic of the 
Knight motor makes the high gear available for nearly every- 
thing. 

One of the most successful features of the Stearns light 
four has been the contracting brake behind the three-speed 
gearbox, this having extremely smooth action combined with 
great power. In the left side view of the power plant the 
action of this brake operation is shown clearly. The two 
shoes hinge on the opposite sides of the drum and their free 
ends bear small rollers. Inclosing these rollers is a triangu- 
lar, hollow cam which depression of the pedal pulls forward, 
so closing together the ends of the brake shoes. The sepa- 
rating spring spreads the shoes and also puts a light release 
load upon the rollers, the cam, and so to the pedal, the effect 
being that there is no point in the whole of the brake layout 
where slack can develop and the creation of a rattle is thus 
impossible. The emergency brakes are of expanding type. 

Spiral bevel drive is employed and the axle is a floating 
construction containing a very full equipment of radial and 
thrust ball bearings, while a torque stay of pressed steel takes 
the driving and braking torsional stresses. Propulsion is 
through the springs which are 50 in. long by 2% in. wide 
and of cantilever type: the wheelbase is 119 in. 

There are five body styles to choose from, a five-passenger 
touring car, roadster, three-passenger cabriolet, sedan and 




Steams- Knight small four which lists at S1.395 

seven-passenger limousine. Roadster and touring car both 
cost $1,395, the cabriolet $1,900, and limousine $2,500. As 
to equipment this is complete and of the best quality. The 
upholstery is hand buffed leather and all the body fittings are 
the highest class. 

Lighting is cared for by double-bulb headlights, tail light 
and a cowl board bulb. Four 34 by 4 tires are used with a 
spare demountable rim. The carbureter is made specially 
for the Stearns motor and fed by gravity from a cowl tank. 



Cameron Six Touring or Roadster $1,000 



THE Cameron Mfg. Co., New Haven, Conn., will produce 
for 1916 a six-cylinder chassis of 122-in. wheelbase and 
33 by 4 wheels with two styles of body, a five-passenger tour- 
ing and a runabout with an inclosed seat in the rear which 
makes it in reality a four-passenger car when opened. 

The motor is 3 by 5 block design of conservative construc- 
tion. At a speed of 2000 r.p.m. it is stated that 40 hp. is de- 
livered on the block and the weight of the motor is said to 
be less than 9 lb. per horsepower. The crankshaft is carried 
on three bearings and is 1% in. in diameter. The bearings 
are all bronze backed with nickel babbitt lining. The connect- 
ing-rods are 9 in. long with their lower bearings 194 in. in 
diameter by 2 in. length. The upper bearings are % in. 
diameter with 1% in. length on the wristpin. 

Lubrication is taken care of by a plunger pump operated 
from the camshaft which takes the oil from the compartment 
in the lower part of the crankcase to an oiltight compart- 
ment surrounding the camshaft. The pressure is sufficient to 
hold the valve lifter against the valve, thus even with clear- 
ance the clicking of the tappets is avoided. 

The one-piece camshaft is driven from the crankshaft by 
helical gears of eight-pitch with 1-in. face. The camshaft 
gear is bolted to a flange forged on the end of the camshaft. 



The water pump is gear-driven and the shaft extends through 
to drive the Atwater Kent timer distributer for ignition. 

A Splitdorf-Apple starting and lighting system is provided 
in which a single unit motor generator mounted at the front 
of the crankcase is driven by silent chain inclosed in the 
gearcase. The starting switch is the flywheel housing. 

Fuel is carried in the tank contained in the cowl, giving a 
direct gravity feed to the carbureter. This instrument is a 
1)4 -in. Zephyr and can be primed or adjusted from the 
seat 

The clutch is an aluminum cone faced with special tanned 
leather and inclosed in a housing which carries the pedals 
and receives the radius tube from the rear axle upon which 
the three-speed gearset is mounted. 

The rear axle is floating and the bevel drive and differ- 
ential are mounted on annular ball bearings and the drive at 
this point provides a reduction of 3.75 to 1. The two foot- 
operated brakes are 12 in. in diameter. 

The windshield is tipped back on an angle of 15 deg., and 
the car is provided with a Victoria top over the rear seat 
which can be thrown back if desired or fitted with curtains 
which fasten to the windshield in rainy weather. Both tour- 
ing and roadster are fully equipped and sell for $1,000. 



Side and front views of the 1916 
Cameron six. Note Victoria top. 
tilted windshield and high, narrow 
radiator 
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Aluminum in Automobile Chassis 

Saves Weight Cheaply — Steel Prohibitive on Price 

By A. Ludlow Clayden 



DETROIT, MICH.— Editor, The Automobile— There 
were some remarks in the letter from Finley R. Por- 
ter published last week which I, as author of the 
article on the uses of aluminum, would like to reply to 
directly. Mr. Porter's main contention is that it is possible 
to make the lightest automobile by the use of the strongest 
material only; that is by using steel for everything. As a 
broad statement this is undeniable simply because if a given 
strength is required high tensile steel of a modern sort will 
give us the machine with least weight, because steel is 
stronger than aluminum in a greater ratio than aluminum 
is lighter than steel. 

Efficiency at High Expense 

From the efficiency standpoint also, he is probably correct 
in saying that the most highly efficient motor is obtainable 
by a generous use of steel. The racing Mercedes which has 
an all steel engine will probably stand long continued high 
speed better than any other motor ever built. This motor is 
practically identical with the Mercedes aeroplane engine that 
is accepted as being the best in the world to-day. But such 
an engine is extravagantly costly. 

I do not wish to go too greatly into detail, but to mention 
the cylinders as perhaps the most debatable part, it is thought 
by many engineers that the success of the Mercedes motor is 
the even thickness of all its parts and the even cooling that 
must result therefrom. The steel cylinders of this engine are 
machined all over, both inside and outside, and cost more 
apiece than a whole motor of simpler construction. With the 
aluminum motor the cylinder liner can be steel just as well 
as cast iron, and there is no necessity to back it with alumi- 
num, the outside of the liner might be in direct contact with 
the water, so avoiding the junction which, as Mr. Porter 
rightly points out, is a poor conductor. But it is not the 
cylinder that gives trouble through getting hot; rather it is 
the valves and the valve seats. Again, in the Mercedes motor 
the even cooling of these parts is obtained by the method of 
machining the cylinder all over and then attaching a sheet 
steel jacket by welding, a perfect way of doing it but pro- 
hibitive for ordinary manufacture. If the valves are con- 
tained in the head of the cylinder and this head is aluminum 
we have better cooling than cast iron would give, and much 
less weight, for but a tithe of the expense demanded by the 
all steel construction. 

Then, turning to more general matters, in many automobile 
parts the strength of steel cannot be utilized because we re- 
quire rigidity. Take a crankcase as an example, this could 
be made very light from steel in the form of sheet and wire 
or tube. By putting in a tubular member to care for each 
stress and welding up perhaps a hundred pieces the result 
would be wonderful, but using a much less strong metal like 
aluminum enables almost the same weight to be attained with 
an infinitely greater simplicity. 

On the subject of aluminum pistons Mr. Porter makes a 
very definite statement which is not in agreement with the 
experience of several other engineers. The only possible ex- 
planation, to my mind, is that Mr. Porter has not had the 
opportunity of trying the best sort of aluminum piston or 
that the design of those he has used has been faulty in some 
way. The outstanding fault of the steel piston is that when 



made thin enough to be light it has so narrow a section that 
it cannot keep cool, and consequently the head reaches a de- 
structively high temperature. With aluminum the thicker 
section and the better conductivity enable the same recipro- 
cating weight to be attained with much smaller likelihood of 
trouble, at least such is the experience of many engineers. 

It must be realized, however, that sand cast aluminum and 
die cast aluminum are two very different things. Pistons 
which fail when sand cast can often be made lighter still in 
permanent mold form and stand up under treatment much 
more severe. Similarly with such chassis parts as axle cases. 
Steel will give the strength but not the rigidity unless it is 
thicker than the strength requirement demands, and here 
too there is a vast difference between sand and die cast 
aluminum. 

With respect to the porosity question raised by Mr. C. C. 
Hinkley, I would call attention to the fact that Mr. Hinkley 
bases his criticism on experiments made in 1906, Aluminum 
to-day is not the same substance as it was then. There are 
two ways of overcoming the porosity and the best is by die 
casting. The other is to do as is now done with the experi- 
mental aluminum cylinder castings, treat the interior sur- 
faces with a sort of enamel, but once a pattern is selected 
and got into proper repetition shape there should be no 
trouble on this score. 

In conclusion, I hold no special brief for aluminum and 
where money is no object whatever the extensive use of steel 
is undoubtedly desirable, but money is always an object in 
motor car construction so if we are to make the average auto- 
mobile lighter and keep its price within bounds the use of 
light material wherever possible seems a better proposition. 
We can substitute aluminum for cast iron almost everywhere 
throughout an automobile chassis, without increasing the 
section, and still have strength and to spare. Design is un- 
affected, machining is simplified, up-keep cost is reduced, 
and the extra cost is almost nothing when everything is con- 
sidered and balanced up. 

Expansion Not a Trouble— All 1917 Cars 
Will Have Aluminum Pistons 

By James E. Diamond 

Editor, The Automobile — I have read, finding most inter- 
esting, Finley R. Porter's contribution to the current issue 
of The Automobile in which he takes exception to certain 
premises and conclusions drawn by A. Ludlow Clayden in 
his recent story Cutting the Weight, in which the more 
generous use of aluminum is advocated. In a great many 
ways my views are quite at variance with those held by Mr. 
Porter, and with exactly the same purpose influencing that 
gentleman to enter the discussion, I would like to point out 
wherein I differ with him and endeavor to show why. 

Weights of Aluminum and Steel 

In the first place, aluminum is not one-third lighter than 
steel or cast iron, but rather is only one-third its weight, 
that is, the ratio is not two to three, but one to three. In 
the second place, I think your contributor has underestimated 



Digitized by 



■August 19, 1915 



THE AUTOMOBILE 



331 



the strength of properly manipulated, properly alloyed 
■aluminum. Its strength is greater than that of ordinary 
'Cast iron by 3000 or 4000 lb. For purposes of comparison 
let us assume its strength 20,000 lb., a low figure I am in- 
clined to think that the steel that would be used in most 
places in an automobile, especially about the motor, would 
not have a strength of 120,000 lb., which figure is arrived at 
by assuming the correctness of your contributor's statement 
that the strength of aluminum is but one-sixth that of modern 
steeL While alloy steels are much stronger than this, I 
should judge that the strength of the steel that would be" 
used in most places about a motor would be nearer 60,000 lb. 
If this is true it immediately follows that a section in 
aluminum may be three times as heavy, and yet not weigh 
more than a steel section of equal strength. The question of . 
rigidity here enters. It is undeniable that in many locations 
about an automobile rigidity is of as much importance as 
strength. I do not believe there can be any question that in 
the hypothetical case just mentioned that the aluminum piece 
would have the greater rigidity. 

The Price Question 

Mr. Porter grants that "In the case of a low-priced auto- 
mobile with a comparatively low range of efficiency required, 
the generous use of aluminum would, without doubt, result in 
a material gain in efficiency, both in upkeep and readability." 
It would seem to me that if this is true in the case of the 
low priced car, it certainly must be true in the case of the 
higher priced one. 

While the discussion can only remain an academic one, my 
impression is quite the reverse of Mr. Porter's, relative to 
the result were two designers of equal ability given free rein 
to design an automobile of given capacity — it being under- 
stood, of course, that each car was to be a commercial propo- 
sition, from the standpoint both of price, and of production 
possibilities — the one to confine himself to the use of steels, 
and the other free to use aluminum, cast iron, and the milder 
steels. I am absolutely of the opinion that the latter would 
produce as light, if not a lighter job, and certainly one better 
commercially. Further I believe the designer could go over 
the all steel job and improve it by the use of aluminum in 
certain places. 

Concerning the motor proper, it is stated that the first 
great handicap is the vast difference in the rates of expan- 
sion between aluminum and iron, this prohibiting the em- 
ployment of sleeves. Incidentally the difference is not so 
great, after all, being not quite two to one. However, at first 
glance, it might seem that the point was well taken, but 
careful analysis I think will show that the part that this 
really plays is not very significant. As having a bearing 
on this, let us consider the methods of inserting the sleeves. 
One method is to machine the sleeve, and bore out the cylinder 
to exactly the same size, using an arbor press to force the 
sleeve into place. The other method is to heat the cylinder 
block to as high a temperature as practicable (higher than 
the block would ever get in service) then pushing the sleeve 
into place. It would seem to me that there must be initial 
tension in both cases between sleeve and cylinder, and that 
for all practical considerations space between is non-existent, 
hence a perfect thermal connection between sleeve and block. 
Since the conductivity of iron is so much less than that of 
aluminum, much of the heat due to the explosion is going to 
be retained in the sleeve, with the inevitable result that the 
sleeve is going to expand. On the other hand, the cylinder 
wall receiving the overflow of heat from the sleeve is dissi- 
pating this heat into the surrounding water, consequently 
at all times remaining a great many degrees cooler than the 
sleeve, enough so in fact, not only to equalize the difference 
in expansion but even to increase the tension existing be- 
tween sleeve and cylinder. The greater the range of tempera- 
tures in the motor the more favorable the conditions for this 



type of construction. However, after all, theory for and 
theory against, may be put aside since there is concrete evi- 
dence that this sleeve construction is entirely feasible. Ex- 
perience has shown that the sleeves become loose at no time, 
remaining securely in place after long continued service. 

The appreciation is general that light weight is at a 
premium in the aeronautical motor field, and that expense 
is a decidedly minor consideration. In the light of this, it 
may perhaps be interesting to know that aeronautical motor 
manufacturers have taken a lively interest in the aluminum 
motor, and I believe that an announcement relative to an all- 
aluminum aviation motor will shortly be made by one of the 
manufacturers of the highest grade motors in this country. 

Little may be added about aluminum alloy pistons. Mr. 
Porter has apparently not had the success with these that 
most others have had recently. There have been problems in 
connection with the aluminum piston, but these have been 
gradually worked out, until it looks as though aluminum 
alloy pistons would be standard equipment on practically all 
cars by 1917. The steel piston I do not believe will ever be- 
come a commercial proposition; its cost must necessarily al- 
ways be high, and I have heard of disastrous experiences 
with this type. As a measure of the success of Lynite pis- 
tons, I may say that my company has in hand orders for 
approximately half a million pistons to be made by the 
Kotheas process. 

I hope that I may be permitted a little more space to con- 
sider briefly also the case that Mr. Hinkley makes against 
the use of aluminum as a material for motors due to the 
fact that the alkaline waters prevalent in certain sections of 
the country caused rapid deterioration of this metal. At the 
time Mr. Hinkley noted this unfavorable condition, back in 
1906, aluminum foundries did not know very much about 
aluminum, and handled it the same as brass was handled. It 
is doubtful whether the foundry with the, at the time, most 
advanced methods and practices, could have made a success 
of the job in question — a crankcase with the gear pump 
housing integral with the casting — with the alloys and 
methods then in use, and it is almost if not a certainty that 
any other foundry would have made a failure of the attempt. 
I believe that every engineer appreciates the wonderful 
strides made in the art of casting aluminum, for science it is. 
The job in question would not offer any particular difficulty 
to-day. In fact, castings are being made to-day that a year 
since we should not have undertaken. This question of alka- 
line waters was considered when the first aluminum motors 
were built, and to answer which several of these first motors 
were put in cars and shipped to the alkali regions for test. 
The first of these have been running for 2 years, and are 
apparently as good as the day the motors were built. I 
have yet to see the first aluminum intake manifold returned 
on account of porosity due to the action of alkaline waters. — 
James E. Diamond, Engineer, Aluminum Castings Co. 

Automobiles Raise Texas Land Values 

Austin, Tex., Aug. 13 — Bankers and business men gen- 
erally who have been taking an inventory of land values in> 
different parts of Texas recently claim that the automobile i& 
more largely responsible than any other one factor for the- 
increase in the prices of farm and ranch properties during 
the last few years. The improved mode of transportation has 
brought the towns and the country into close touch with each 
other and has made living in the rural districts much more 
worth while than formerly. In some localities, it is esti- 
mated that the increase of land values, due to the automobile,, 
averages more than $15 per acre. The general average in- 
crease of values, taking the State as a whole and embracing- 
about 168,000,000 acres is placed at $5 per acre, or a total 
increase approximately of $840,000,000. This increase is ex- 
clusive of that which is credited to ordinary growth. 
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Must Not Stretch Perfection Piston Rings 



EDITOR The Automobile: — I have recently put a 4-in. 
Perfection piston ring in my Buick 31, 1913 model. 
The car had been run about 800 miles. I used five of 
these small rings to each cylinder, using the old ones for the 
other two grooves. The compression seems to be greater 
than it was before I put these new rings in. The mecha- 
nician that put these rings in for me said that they would 
not damage my cylinders, but I have had several mecha- 
nicians since then to tell me that they would, and that after 
a little while I would have to buy new cylinders. These are 
soft steel rings. Would you advise me to have these rings 
removed and new ones put in or let them stay in the car? 
Pine Bluff, Ark. E. W. H. 

— It has been the experience of many patent ring manufac- 
turers that their rings are apt to cut the cylinders. This is 
not necessarily true, as in most cases where these rings are 
applied, they do not cut the cylinders. As a matter of course, 
any article such as a piston ring is subject to the usage which 
it is put through by the mechanicians of the garages and in 
some cases these piston rings are put on without a careful 
reading of the instructions and contrary to the method in 
which they are supposed to be applied. The Perfection 
piston ring as manufactured by the Automobile Construc- 
tion & Engineering Co., is supposed to be threaded over the 
piston instead of stretched over it, and if they are put on in 
this way, they will give good results. Of course if the ring 
grooves are too wide, and three or four of the patented sec- 
tions are put in each groove, they will not give the best re- 
sults and it may be said that neither will any other iron ring 
or patented device. If the piston rings are stretched in 
putting them on, they are bent out of shape and will prac- 
tically never wear in. In that case, there will be more fric- 
tion and hence more wear than is necessary, but even then, 
they should not cut the cylinder, and in fact it is stated by 
piston ring manufacturers that when a cylinder is run dry, 
it is the piston which will cut the cylinder and not the ring. 

The rings can be kept in the cylinders, provided they have 
never been stretched. If they have not it can readily be 
noted when the cylinders are off as the rings will be worn 
evenly all around and where the openings occur at the split, 
the distance between the ends will be no greater than 3/16 in. 
If the opening is as much as 5/16-in., % or more, it is an 
.indication that they have been stretched and should be 
renewed. 

Stalled Motor Hard to Start 

Editor The Automobile: — When I stop my engine with 
the switch I have no trouble in starting it, but when I stall 
the engine or kill it I have to crank and spin it around a 
great deal before I can get it started again. What can be 
the trouble and how can I remedy it? 

Westlake, La. P. W. M. 

The fact that your motor acts in the way you describe 

should not disturb you, but, on the other hand, is an indica- 
tion that the carbureter is adjusted excellently for the pur- 



pose of securing maximum efficiency. You could e 
change the situation and make the motor easy to start t 
stalling by giving the carbureter an adjustment to pr< 
a richer mixture. 

The reason that the motor acts as it does is because ' 
you stop the motor on the switch it has chance to r 
one or two times and thus draw in a fresh charge of gas 
into the combustion chambers. When the motor is stall 
killed it is stopped instantly with the result that thi 
remaining in the cylinders is dead and does not posses 
power to explode. Should the carbureter be so adjusted 
a much richer mixture would be supplied, the infiuen 
the inert gases in the cylinder would be overcome an 
motor would fire immediately whether it had been sti 
from stalling or for any other reason. 

This condition being true shows that the carbureter 
be adjusted for as fine a mixture as is possible for gooc 
ning. It is assumed that the motor acts well while ru 
since you do not state that any other condition exist 
however, you notice that the motor is apt to sputter an<j 
back when the throttle is opened quickly, it would b< 
to give a slightly richer adjustment on the carbureter, 
less there is some such indication that the adjustment 
correct it would be better for you to leave the motor 
is and exercise care in driving so that you will nevei 
the motor. A driver who is accustomed to his car rax 
ever, stalls the engine as he knows exactly the amoi 
throttle opening required for each condition and stall 
the result of not giving sufficient throttle opening f 
conditions under which the car is being operated. 

Alcohol Removes Carbon Deposit 

Editor The Automobile: — Is alcohol a good cart 
mover. If so, how would you use it and how much 
one use? 

Lorain, Ohio. V 
— Alcohol is a good carbon remover and for the j 
can be used in its denatured state which is more ecoi 
and just as good. The quantity to use for a cylinder 
time would be equivalent to five or six tablespoonf uls. 
the best way of applying it is in a sort of squirt gu 
posed of a rubber bulb in which there is a long, thir 
which can be directed against the walls of the com 
chamber and down on the piston head through a spa. 
opening. This can be readily made by yourself and 
have such a bend in it that it will be easy to insert 
opening for the spark plug and at the same time wi 
shaped that the stream of liquid can be directed agai 
of the likely spots for carbon. 

Carbon deposits are apt to accumulate in pock 
recesses of the cylinders and also on the piston heads, 
times on motors which have been allowed to go f oi 
time without having the carbon removed, it is deposi 
conical shaped mass on the head of the piston and ve 
the tip of the cone becomes incandescent and serves 
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ignite the incoming charge, thus giving rise to the so-called 
carbon knock. Other places for carbon cones to form are in 
the top of the combustion chamber and in the recesses above 
the valve ports. The ports themselves which are swept by 
the incoming and outgoing gases are most often quite free 
from any but a soft deposit. 

Some people in using denatured alcohol mix it half-and- 
half with kerosene. The two together form a solvent of the 
resinous material which acts as a binder for the particles 
of carbon which in themselves are incapable of cohesion. 
When this binding material is dissolved, the carbon forms 
into its natural flakes or scales and can be readily removed. 
Very often after the carbon has been thoroughly loosened it 
is necessary to blow out the cylinders so as to remove the 
carbon flakes and prevent them from again solidifying and 
becoming a hard carbon deposit. It has been the practice 
of many to clean one cylinder at a time and then run the 
motor afterwards with the petcock of the clean cylinder open. 
This blows out the flakes of carbon which have accumulated, 
due to the action of the solvent upon the resinous binding 
material and leaves the cylinder clean. 

Another method which has been used successfully in intro- 
ducing either denatured alcohol or kerosene into the cylinders 
of a motor for removing the carbon is to feed it into the air 



intake of the carbureter while the motor is running. The 
motor will have to be running at quite high speed when this 
is done, as it will stall as soon as it starts to sputter when 
the rich kerosene mixture begins to be drawn in. 

The time when cleaning a cylinder with alcohol has its best 
effects is immediately after the motor has come in from a 
trip and is still warm. At this time a portion of the liquid 
injected into the cylinders, is vaporized and the vapor of 
kerosene or denatured alcohol is an effective solvent of the 
carbon binding material. The best way of carrying through 
the work would be to lift the hood as soon as the motor comes 
in from a run and then turn the crank until two of the 
cylinders are on top center with all valves closed. When this 
is done these two cylinders should be treated with the liquid 
which is squirted in through the improvised gun previously 
described. The motor is then let stand for the night with the 
alcohol in the combustion chambers of the two cylinders 
treated. The two remaining cylinders if it is a four, are 
treated in the same way at the next opportunity. 

Some people make a practice of injecting about a tea- 
spoonful of kerosene or denatured alcohol into the priming 
cup after each trip. When this is done, the necessity for hav- 
ing the carbon removed from the cylinders is postponed for 
a considerable time as the soft deposit is dissolved each day. 



Noise in Gearbox Due to Wear 

Editor The Automobile: — Where can I get photographs 
of all the parts of the Jackson 35 transmission, such as gear- 
box and shafts? We have a Jackson car which is very 
noisy in the transmission. Is there any way to get rid of it? 
Clyde, Mo. J. E. B. 

— You can secure from the Jackson Automobile Co., Jack- 
son, Mich., an instruction book of model 35 Jackson which 
contains on page 32 a plate showing the complete layout 
of the gearset assembly. Opposite this on page 33 there is 
a complete list of parts together with their prices. As The 
Automobile has no record of any other place to secure a 
complete layout of photographs of all these parts it would 
probably be most desirable for you to secure this in the man- 
ner described as at the same time the price list will give you 
the cost of duplicating any parts necessary. 

The fact that the gearset is noisy shows that some parts 
must be worn, probably the gears, as they are the parts of 
the gearset which are continuously in service and would con- 
sequently stand the most chance of becoming worn and noisy. 
The way possible to proceed is to take the gearbox down 
and examine all the parts. In ordering the repair parts it 
is necessary that you give the serial number of the car, which 
you will find on the small nameplate on the dash. 



Inverse Ratio Raises Tooth Pressure 

Editor The Automobile: — Will you kindly explain in 
detail, why and how harm will come by using the motor as a 
brake on hills? From conversations I have heard held by 
old engineers and mechanics, they fail to see why harm can 
come to the gear through inverse ratio as you answered 
H. H. M.'s inquiry of Johnstown, Pa., in the Rostrum Depart- 
ment of The Automobile for May 13. 

Kindly explain this fully and if possible, give problems 
with illustrations. 

Ft. Barry, Cal. A. W. P. 

— The practice of using the motor for a brake puts more 
tooth pressure between the gears than occurs when ordinarily 
driving the car. If you were to turn by hand a train of 
gears which instead of having a reduction of 4 to 1 had on 
the contrary a stepped-up ratio of 1 to 4, you would note 
the difference in pressure required to turn the gears. It 
takes exactly the same amount of power applied over the same 
length of time to bring a car to rest as it does to bring it 
up to a given speed. That is, the amount of work done is 
the same. So, it is true to state that if the stop is made in 
the same distance, the gear wheels are transmitting the 
same amount of power. Where the factor of increased tooth 
pressure enters, is, that instead of having a reduction to work 




Fig. 1 — Diagram showing Inverse ratio when using motor for a 
brake. The small chart shows an analogy with a lever. In the 
upper example, the pressure on the fulcrum Is only 1!4 W, whereas 
in the lower case where the reduction Is 1 to 4, the pressure on the 
fulcrum Is 5 W 



Fig. 2 — Diagram showing the determination of the connecting-rod 
crank ratio and the compression ratio. The left diagram shows 
the connecting-rod length, 1; and the crank length C. The con- 
necting-rod crank ratio Is 1 over C and the diagram to the right 
A Is the compression volume and B the displacement. The com- 
pression ratio Is A — B -r A 



Digitized by 



Google 



384 



THE AUTOMOBILE 



August 19, 1911 




Fig. 3 — Illustration showing the arrangement of thermometer used 
In connection with the test on Stewart tire pump for temperature 
rise 

with of 4 to 1, as in driving a car the ratio becomes 1 to 4 
in stopping it. Thus, the proposition becomes similar in 
many respects to two inclined planes, as shown in the 
diagram, Fig. 1. If you had to drive a plane which had a 
slope of 1 to 4 by pressing vertically downwards upon it, it 
would not move nearly as readily as one which had a slope of 
from 4 to 1, and, while this analogy is not accurate, it ex- 
presses the condition which occurs when the teeth of the 
small bevel gear sustain the pressure that they do when the 
drive comes through them in an inverse direction. With a 
worm and gear this analogy is quite accurate. 

Determining Angle of V-Motore 

Editor The Automobile— 1— Why do they make eight- 
cylinder engines of the V type 90 deg. apart and twelve- 
cylinders 60 deg.? 

2 — How does the Delco motor generator operate? 

3 — What is meant by connecting-rod to crank ratio? 

4 — How do you figure compression ratio? 

H. W. C. 

Albany, N. Y. 

—In the eight-cylinder motor there are four explosions to 
each revolution; dividing 360 deg., or a complete revolution, 
by four gives 90 deg., the necessary angle between the cyl- 
inder blocks. With a twelve-cylinder motor, there are six 
explosions to a revolution, and dividing 360 by six, gives 
60 deg. as the necessary angle. 

2 The motor generator is so wound that when being driven 

by the motor it acts as a generator and when receiving cur- 
rent from the battery, it acts as a motor. With the battery 
charged and the switch closed, current flows through the 
windings of the motor generator, causing the armature to 
rotate and act as an electric motor. When the gasoline en- 
gine drives the generator it gives out current which is util- 
ized for charging the storage battery. 

3 By connecting-rod to crank-ratio is meant the length of 

the connecting-rod divided by the length of the crank. As 
shown in the accompanying diagram, Fig. 2, if L is the con- 
necting-rod length, and C the length of the crank, the con- 
necting-rod to crank ratio R equals 

4 Compression ratio is the ration between the entire vol- 
ume of the cylinder and the volume of the compression cham- 
ber. In other words, it is the piston displacement plus the 
compression volume, divided by the compression volume. 

Three Thermometers on Stewart Test 

Editor The Automobile: — I notice in your issue of Aug. 
12, on page 303, that you mention a test on a Stewart tire 
pump which brings out the fact that the air entering the tire 
at a line pressure of 101 lb. is 69 deg. or 2 deg. cooler than 



that of the atmosphere. Will you kindly tell me how thi 
thermometers were mounted to secure the tabulated result 
in both the power tire pump and the foot pump? 

New York City. S. E. J. 

— The tests you mention were made by inflating a 37 by I 
in. tire. In place of the regular air pressure gage on th 
hose connection, a large dial Bourdon gage was inserted, a 
as to give the most accurate reading of the pressure. Th 
temperature of the air was taken at three points simultane 
ously, as shown in Fig. 3. One thermometer was placed v 
the air passage where the air left the tire pump A. Anothe 
thermometer was placed between the cooling coil in th 
Stewart tire pump and the beginning of the hose connectio 
at B and the third thermometer was placed at the tire valv 
where the air enters the tire at C. 

The arrangements made for holding the tire and measu 
ing the pressure with the foot pump are shown in Fig. 5. 

Waterjackets on Speedwell-Mead Motors 

Editor The Automobile: — I note in your issue of Aug. 1 
on page 285 questions regarding the jacketing of the Mea< 
rotary valve motor in the Speedwell cars. Would you kind 
inform me if the jacket spaces as shown by the illustration 
on page 285 are in proportion? 

New York City. B. H. S. 

— The waterjacket spaces as shown in the diagram a 
about proportional. The diagram having been made frc 
actual sections of the cylinders. For your benefit, howev< 
Fig. 4 shows engravings made from photographs of cv 
away cylinder blocks. 

Probable Break in Fine Winding 

Editor The Automobile: — I have a 1913 Cadillac, a 
cannot start the car or run the engine on the battery ignitii 
I have checked over all connections and tested the wiring, 
of which seems to be O. K. I have also changed the batti 
connections on the induction coil to the coil of the generat 
but without success. 

The battery button on the switch has the same effect 
the. relay as the starting button, but a much weaker vibrat 
is had. As I am starting and running on the generator 
present, I have no trouble, but would appreciate what s 
gestions you may have to offer in this regard. 

Minneapolis, Minn. G. P. C 

— From what you say it would seem that the difficult; 
only on the battery side and the nature of the trouble is a 
that although you are unable to run on the battery ignit 
the shower spark is still obtained by pressing the bul 
marked B. 

It would seem that this difficulty is in the ignition re 
which is equipped with two windings— one a course wine 
and the other a fine winding. The fine winding is so 
nected around the contact points of the ignition relay, 
whenever the circuit through it is closed, the current flo\ 
through it is sufficient to magnetize the core of the relay 
to enable the little armature at the top of the relay to be 
down against the pole piece of the magnet until the cii 
is opened by the breaker and distributer. The coarse wind 
above mentioned on this relay are connected in series witl 
dry cells and the contact point of the relay and the spai 
obtained by breaking the circuit through the coarse wiru 

When, therefore, the circuit through the fine windln 
closed, only a single spark is obtained at the spark plat, 
the reason that when this circuit is closed at the br« 
points in this distributer, the armature on the little reli 
drawn down, opening the points on the relay which si 
series with the coarse winding, thus breaking the ci 
through the coarse winding and giving a single spark a 
plugs. 

Inasmuch, however, as the fine winding is also closec 
little armature is unable to go back to its original po: 
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dose the contact points. It is therefore compelled to 
i down until the circuit is opened through the distrib- 
When, however, the starting button on the switch is 
pressed, the circuit through the fine winding on this little 
is opened. Under these conditions, therefore, when 
■ corcuit through the coarse winding is closed through the 
breaker points in the distributer, the little armature at the 
tap of the relay is drawn down in the usual way, breaking the 
arcnit through the coarse winding at the relay contacts. The 
■oote these contacts at the relay are broken the magnetisim 
■ the coil dies away; the relay returns to its original posi- 
tion, the contacts are again closed; the pole piece again 
Eigne med and the relay again drawn down, breaking the 
arcnit again through the coarse winding at the relay point, 
i the fine winding is open there is no means of holding the 
ure down firmly against the pole piece. Hence 
very rapidly, making and breaking the circuit 
cgh the coarse winding at a very high rate, thus giving 
of sparks at the spark plug. 
From the information you give, it would seem that there 
1 an opening in the fine winding or that the relay is 
rly adjusted. There are two windings upon the mag- 
I being comparatively coarse and the other fine, as 
To quote from the Cadillac instruction book 
this point, these wires are so connected that the 
: ceases to flow through the coarse wire when the con- 
t ■ broken. The fine wire connected around the contact 
arranged as to hold the armature after the current is 
through the coarse wire coil. If this second coil 
: affected the contacts would vibrate giving a shower 
at the plug instead of a single spark. This is 
t is done in starting and it is done at this time only be- 
: it would be wasteful of current to continue it under 
; conditions. 

nature vibrates rapidly when the B button on 
switch is depressed, the holding coil circuit is 
Test the circuit and in emergency connect the two 
ials closest together on the relay with a wire. This 
tup trouble if the break is outside the relay. If the 
vibrates freely, it indicates either weak batteries 
[between either the relay or timer contact. 

quoting from the instruction book covering this 
, the following suggestions are made: 
Lsa* connections, grounded wire and weak batteries may 
! improper working of the relay through no fault of the 
i itself. The only point of adjustment in the relay is 
ole piece. This regulates the distance between the 
>ar.d the magnet pole and a gap between the contacts, 
lit is made by turning the notched head clock- 
i one looks down upon it to increase the gap between 




i '-Arrangement of cored passage* on the Speedwell Meade 
h were described in the Rostrum Issue of THE AUTO- 
SfsrAuo. 12- 




Fig. 5. — Position of thermometer and pressure gage used In con- 
nection with tests showing temperature rise with ordinary foot 
tire pump 

contacts and vice versa. Normally this adjustment should 
be such that the distance between contacts when armature 
is pressed down is about equal to the thickness of a sheet 
of paper. A simple way in which this adjustment may be 
made is to turn the notched head of the adjusting screw in 
a counterclockwise direction until the motor stops firing. 
Then turn it four or five notches in the opposite direction. 
Under no condition should the adjusting screw be turned 
very far in either direction. If particles of dirt get between 
the armature and pole piece at the point they may be 
removed by slipping a piece of smooth paper between the 
parts mentioned, pressing down slightly upon the armature 
and pulling out the paper." 

It is therefore suggested that you make sure that this fine 
winding in the relay is not open; that the relay itself is 
correctly adjusted; that all the dirt is removed; that the 
contact points are in good condition, that all connections are 
tight and that the dry cells themselves have not become too 
weak and need replacing. The wiring diagrams of this car 
are given fully in the Cadillac 1913 instruction book which 
was provided with the car. 

Simplex Won Three Successive Races 

Editor The Automobile: — Did the Simplex win three 24- 
hr. road races in succession? 

Why is the Simplex not being entered in the 500-mile races 
now prevailing? 

Did the Simplex ever make 100 m.p.h. according to record? 

R. L. R. 

New Haven, Conn. 

— The Simplex 50-hp. stock chassis won the 24-hr. races 
at Brighton Beach in 1909, 1910 and 1911. These were three 
races in succession. 

2 — The Simplex is not being entered in 600-mile races be- 
cause the Simplex company is not a manufacturer of special 
racing cars and the 50-hp. motor made by this concern has a 
cubic inch displacement of 597. As the limit for cubic inch 
displacement in these races is now 300 it is impossible to enter 
the cars in the races. 

3 — The Simplex car has made 100 m.p.h. according to sev- 
eral records. 

Compression Pressure Is 70 Pounds 

Editor The Automobile: — I have a 1912 four-cylinder, 
Isotta-Fraschini, the bore being 3%-in. and the stroke 6%-in. 
It is the O. M. type of car No. 1616. What compression 
should the motor have? Who has the agency for this car? 

Wilmerding, Pa. D. G. 

— The compression pressure of this motor should be about 
70 lb. per sq. in. The agency for this car is the Isotta- 
Fraschini Motor Co., New York City. 
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Both sides of the Mollne- Knight 40 motor showing how block casting and cored pauagos have resulted In clean exterior 



Moline-Knight Featured By Simplicity 



Model 40 at $1,475 Has Cored Manifolds, Block Cast- 
ing, Central Spark Plugs and Many New Chassis 
Features Including Novel Type of Rear Suspension 



PRACTICALLY all the features which were successfully 
used in the Moline-Knight 50 motor have been retained 
in the new one, which is listed under the name of 
model 40, at $1,475, but in addition a number of unusual 
features which have all tended toward simplified design have 
been introduced. The intake manifold is integral with the 
cylinder block, the object being to have it surrounded by a 
complete waterjacket space to insure the vaporization of the 
heavy gasoline now on the market. The cylinder heads are 
covered by a removable plate over the cylinders providing a 
greater amount of water jacketing space over the top of the 
cylinders than is generally employed. The motor has alum- 
inum alloy pistons, the electric wiring is brought up through 
the block casting from the distributer to the spark plugs and 
in addition incorporates a valuable detail improvement in the 
drive of the fan and the manner in which it is adjusted. 

The results obtained by the new motor are shown in the 
brake horsepower curve herewith. It will be noted that the 
peak of the curve is at approximately 2200 r.p.m. and the 
curve is practically a straight line from 700 to 1350 r.p.m., 
at which point 34 hp. is de- 
veloped. The port areas of 
the motor which have helped 
toward securing the power 
curve shown are 1.42 sq. in. 
for the intake and 1.62 in. 
for the exhaust. The valve 
timing shows the characteris- 
tics of a high-speed motor, 
the exhaust opening 50 deg. 
before lower center and 
closing 11 deg. past upper 
center. The intake opens at 
18 deg. past upper center and 
closes at 50 deg. past lower 
center. The throw of the ec- 
centric for the sleeve is 1 in. New rear suspension adopted by the Mollne company 



Referring to the sectional view of the motor, it will be 
noted that the head of the cylinder is a cone-shaped cap 
carrying the spark plug in its center. This sets into the cyl- 
inder to a depth of several inches. An example of the care 
with which the water system has been designed on this car 
is shown here, the space between the center and sides of 
the cap being in the water circuit so that the upper ends of 
the two reciprocating sleeves have water circulation on both 
sides of them at A and B. The cylinder cover plate forms 
the upper water manifold through which the water passes 
to the radiator. The lower connection from the radiator to 
the motor has two branches, one leading to the forward and 
the other to the rear end of the cylinder block, thus insuring 
uniform distribution. 

Briefly, the new car has a 3% by 5 four-cylinder block 
Knight motor, two-unit electric lighting and start system, 
thermo-syphon cooling, 118-inch wheelbase, cone clutch, 
three-speed gearbox with center control, spiral bevel drive 
and 34 by 4-inch tires. 



A change is in the use of 




an I-beam connecting-rod in 
place of the tubular section 
used on the 50. The oiling 
system has been redesigned 
in some details and in connec- 
tion with this the vertical 
shaft which drives the oil 
pump carries, at its upper ex- 
tremity, the distributer for 
the Connecticut ignition sys- 
tem. 

Other than in the use of 
aluminum pistons which were 
used in the 50, nothing radi- 
cal has been done in the way 
of material. The cylinders 
are a dense gray casting iron 
and the cylinder heads also 
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Motor cylinder block removed showing sleeves and crankshaft units 

a gray iron mixture. The sleeves are also cast iron and 
machined within limits to render the sleeves interchangeable. 
The wristpins are tubular and case-hardened, transmitting 
the drive to the drop-forged double-heat-treated connecting 
rods. The crankshafts are also drop-forged of 0.50 carbon 
steel and go through two heat treatments. 

Eccentric Shaft Drive by Silent Chain 

The eccentric shaft is driven from the crankshaft by a 
silent chain, the centers on this drive being kept very short. 
In order to keep a proper tension on the chain and proper 
valve timing the sprocket on the eccentric shaft is provided 
with a Vernier adjustment. The material used in the ec- 
centric shaft is open-hearth 0.50 carbon steel. The running 
Compression of the motor is 75 lb. per sq. in. 

In dimensions the motor shows no departures from or- 
dinary practice, the connecting-rods being 10% in. in length 
with 2% -in. bearings at the big end. The diameter of the 
crankshaft is 2 in. and the piston length is 1.21 times the 
bore or 4% in. The bearings are bronze-backed nickel-bab- 
bitt. The clearance allowed between the sleeves and between 
the sleeves and cylinder varies between 0.001 and 0.0015 in. 
There are three piston rings 3/16 in. in width and they are 
all of the eccentric type. 

Pressure Lubrication System 

The pressure system of lubrication is used. A gear pump 
driven from the eccentric by means of a spiral gear takes 
oil from the oil sump in the lower half of the crankcase and 
pumps it into a supply pipe running the entire length of the 
case. From this point leads are taken to each of the three 
main bearings. Oil is carried to the crankpin bearings 
through leads drilled in the crankshaft arms. These holes 
are drilled from the crankpins to the main bearings and reg- 
ister at each revolution with the oil leads to the main bear- 
ings. The oil pressure is controlled by means of an oil by- 
pass valve connected directly to the throttle thus opening or 
closing the throttle which automatically increases or de- 
creases the oil pressure to the bearings. The oil pressure 
varies from idling to full open throttle from 5 to 40 lb. The 
sleeves and pistons are oiled from the spray of oil from the 
connecting-rod and the oil by-pass is so placed that the sur- 
plus oil not needed for the lubrication of the motor flows to the 
eccentric shaft and generator chains. The oil draining from 
all parts is filtered through a fine gauze over the oil sump, 
removing all particles of carbon and residue coming from 
the motor, or any foreign substances that might be in the oil 
before it is returned to the oil sump. 

The electric system of the car consists of a Connecticut 
ignition outfit with a Wagner generator and an Auto-Lite 



August 19, 19h 

starting motor. The gasolin 
feed is by the vacuum systen 
with the gasoline tank on th 
rear of the chassis where it i 
accessible behind the bod) 
The carbureter used is th 
Schebler model R. 

A new feature is the metho 
by which the fan belt i 
tightened. The fan is drive 
from the generator shaft by 
split sheave and if the fa 
belt becomes loose, it can t 
tightened by tightening a ni 
ahead of the sheave. Th 
brings the two halves of tl 
sheave closer together at 
tightens the belt. The n 
ahead of the sheave is secun 
in any given position by a st 
lock washer and when the a 
justment is made can be secured by attaching this. 

The clutch used in connection with the new car is a co 
ventional leather-faced cone design with cork inserts. T 
clutch is aluminum and is connected with the gearbox 
two universal joints. The gearbox is located amidships. T 
gearset is a compact design mounted on annular ball bei 
ings and plain bearings with the shifter lever centered 
rectly on the cover plate. The gears are 3.6 per cent nie 
steel and the distance between the bearings on the mi 
shaft of the gearset is 5% in. The face width of the ge: 
is 0.625 in. 

Inclosed Propeller Shaft 

The drive is taken through a high-carbon steel shaft 1.! 
in. in diameter to the spiral-bevel rear axle which is hou 
within a pressed steel cover. A seamless tube is used 
house the propeller shaft and is bolted to the differential < 
rier. The propeller housing is kept in alignment by st 
rods and the axle housing is practically relieved of stri 
as with the new spring suspension the support is brou 
closer to the wheels than is generally the case. The dri\ 
spiral bevel gears are of nickel steel and the axle shafts 
also nickel steel 1 M in. in diameter. The driving pinion is 
ried by a double row bearing behind the pinion and a si: 
row bearing ahead of the pinion, thus assuring perfect m 
ing of the spiral bevel gears. All the other bearings in 
axle have Hyatt rollers. The assembly of this part of 
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Horsepower curve of the Mollne- Knight 40 motor 
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ear is very simple as the axle 
isaft can be removed on re- 
vving a collar and then the 
pinion and differential as- 
■ably can be disassembled. 



Spruig 



Perhaps the most radical 
about the entire car is 
spruig suspension. As 
by the accompanying 
ation, the spring is com- 
of two independent 
members, which is en- 
unconventional. The 
is made up of two 
ic springs, 42 in. in 
bolted together in the 
by means of a special 
and clips. This makes 
semi-elliptic cross- 




Clutch, gearset and universal driving members In the Moline- Knight model 40 



kw running parallel with the rear axle. One end of 
ifper spring shackles to the frame while the other is 
to the frame but is stationary. The lower spring 
in the same manner except that the shackles are 
( brake drum. It is stated that one of the results of 
luring suspension is to avoid side sway. It is also 
1 to be lighter than the conventional method of sus- 

ta development is in the frame construction which 
Nfc members 7 in. in depth. The rear part of the frame 
■feed by a pressed steel brace which is formed to go 
f gasoline tank and besides being a stiffening member 
> s protection to the tank. Another member which ab- 
ng strains is the tonneau floor which is composed 
I of pressed steel. Additional strength is gained by 
on which the gearset is suspended. The run- 
! suspension is not riveted to the frame in the usual 



manner by brackets, but instead, the running board itself is 
hot-riveted directly to the frame. The two ends of the run- 
ning board curve upward and bolt firmly to the fenders giv- 
ing a complete frame assembly of great strength, due to its 
unit construction. 

Wire Wheels $80 Extra 

Two sets of brakes are on the rear wheels. They have 14- 
in. drums with face widths of 2% in. The wheel equipment 
consists of four wood wheels and an extra rim with wire 
wheels optional for $80 per set. The fenders are crowned 
and the finish consists of twenty coats of paint and varnish. 
The body is a sectional design made in three units, consisting 
of the cowl, front seats and tonneau. This is done to guard 
against squeaking and also if desired, the tonneau can be 
removed and an open body substituted for transporting mer- 
chandise. 



French Car Owners Must Pay Taxes 



S, Aug. 7 — French automobile owners are eligible for 
payment of all motor taxes, notwithstanding the 
■ the whole of France there are restrictions on motor- 
laany districts it is forbidden to use a car; in the 
' France farthest removed from the battle zone it is 
have a pass renewable fortnightly. Hundreds 
lying idle owing to the absence of their owners 
In all these cases taxes have to be paid. The 
i been put forward that where permission to use a 
: be granted, or where the absence of the owner has 
i use of the car impossible, taxes should not be ex- 
IJfes claim, however, is not admitted. Ownership of 
'•tails taxation. As the average automobile tax in 
i $30 to $35, the matter is of some importance to 

in Switzerland 

situation has arisen in Switzerland, where for 
li Booths of 1914 private automobile traffic was for- 
In the canton of Geneva five-twelfths of the taxes 
remitted, thus owners do not pay for the period 
they were not allowed to use their cars. In 
the taxes are maintained for various reasons. 

the tax is so low, being about $4 a year, that 
consider it is not necessary to make a reduc- 
it is stated that the circumstances are 



exceptional and automobile owners must take their share of 
supporting the State. When automobiles are requisitioned 
temporarily for military service they are not taxed during 
that period. In France, if automobiles are taken into the 
army for a limited period and then returned to their original 
owners, they are taxed as usual. Thus, no matter what his 
military status, the car owner must pay for the privilege. 



A Three-Passenger 




Novel body recently brought out by the Lexington-Howard Co., 
Connorsvllle, Ind. 
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SORIES 



Double-End Spark Plug 

"DOTH ends of the Double End spark 
plug are alike in construction so 
that either may be inserted in the 
cylinder. When in use, the upper end 
fires as well as that in the cylinder so 
that it acts as an indicator of the con- 
dition of the spark for the cylinder. It 
is practically two plugs assembled into 
one, as illustrated. The insulator is sheet 
mica, and when the points at one end 
are worn out, the plug may be reversed 
after the worn part is cut out of the 
circuit The plugs are listed at $1.50 
each. — Twin-Spark Sales Co., New York 
City. 

Limousine Jiffy Jack 

The latest model Jiffy jack is the 
limousine type illustrated herewith which 
is claimed to have a lifting capacity of 
5000 lb. It is of the rack type, the rack 
being made of laminated steel, the pawls 
are forged with machined tips, heat- 
treated; paw] controlling parts are of 
case-hardened machine steel, and the 
pawl spring is of rust-proofed steel. 
When the load is removed the rack auto- 
matically drops. The jack weighs 9 lb. 
Furnished with wood handle it sells for 
$3.50— The Jiffy Jack Co., Cleveland, 
Ohio. 

McGuire Tire Chain Tool 

To assist in applying tire chains 
easily and securely, the McGuire tool has 
been brought out, allowing the chain 
ends to be brought together easily. The 
tool uses a dog and a ratchet, the dog 
holding the ratchet in any desired po- 
sition. Hooks on the ratchet grip the 
chain ends and by pushing down the han- 
dle the ends are brought together as far 
as desired, the ratchet automatically 





Either end of the Double- End (park plug 
may be used 




Limousine model Jiffy Jack with safety drop 




The McGuire tool brings the ends of the tire 
chain together easily 



Everlasting gasoline hose Is built of eight 
layers, no rubber is used 



locking itself in position, holding the 
chain ready for closing of the clamps. 
The tool is 9 in. long, weighs 14 oz- and 
can be disassembled and put in the chain 
bag. Price, $1. — E. P. McGuire, Van 
Houten, N. M. 

Chicago Flexible Tubing 

The Everlasting gasoline hose is built 
up of eight layers, the inner lining' being 
of flexible steel under a layer of fiber, 
one of braid, one of special gasoline- 
resisting composition, these two layers 
then being repeated and then the water- 
proof outer jacket which is woven on. 
No rubber is used. Other products of 
the maker of Everlasting hose are hot 
air hose for carbureter connections, oil, 
air and steam tubing and acetylene tub- 
ing and connectors. — Chicago Tubing & 
Braiding Co., Chicago, 111. 

Apco Anti-Rattlers 

A combination hood anti-rattler and 
holder is one of the many Auto Parts 
products. This is a helical spring which 
has several special clamps attached. The 
spring is placed transversely under the 
hood and the clamps are slipped over the 
lower edges of the hood. The sides of 
the hood may then be raised to any ex- 
tent desired without rattling. This ar- 
rangement is of assistance in keeping 
the motor cool in very hot weather as a 
circulation of air may be obtained with- 
out the disagreeable clatter of the hood 
rattle. The anti-rattler is finished in 
black enamel and sells for 10 cents. 

Another Auto Parts product is the 
new door anti-rattler for Fords which 
is a simple construction of spring steel, 
which is attached to the body part of the 
hinge by one of the original wood screws. 
It is made for the 1913, 1914 and 1915 
Ford models. It is finished in black 
enamel and sells for 20 cents. It is sop- 
plied to the trade on a display stand, 
there being twenty anti-rattlers to the 
stand. 

The new Apco valve grinding tool has 
a universal joint which compensates for 
any variation from vertical when in use. 
The weight of the device is sufficient to 
provide the necessary pressure. It sells 
for 20 cents. 

An improved cutout pedal is also of- 
fered which is attached by locking nuts 
and washers instead of screws. — Auto 
Parts Co., Providence, R. I. 

Strickler Grease Gun 

A grease gun designed to force grease 
through obstructed places with heavy 
pressure is the Strickler, which is of 
heavy construction throughout, the hex- 
agonal steel barrel being threaded for a 
plunger, also of steel, with an air cham- 
ber, as the accompanying illustration 
shows. The outer end of the plunger has 
a hexagon head to which a wrench can be 
applied and a hole for a bar. The lower 
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itbe barrel is threaded for nozzles 
, in tarn, are threaded to go into 
cop topped holes; nozzles are 
n all standard sizes, with both in- 
| mi! and external threads. 

i using the gun the nozzle is screwed 
e place of the grease cup and the 

• screwed down by hand until the 
i is forced through the bearing. If 
e cannot be forced through in this 

is applied with a bar or 
i and the bearing moved at the 
to facilitate the passage of 
The maker states that a pres- 
f 900 lb. can be attained. Price, 
Cq., Chicago, 111. 

I Volcanizer 

(Lawall vulcanizer is of the tool- 
s and can be used for both tube 
; work. An important feature 
t device, which is of the type in 
irasoline in a reservoir i8 ignited 
I to bum out, is that the fuel 

• has a deep and a shallow sec- 
fuel in the shallow section 

ii« about 5 min., this being the 
to bring the vulcanizer to 
heat; by that time the fuel 
in the shallow part and the 
taction, nearer the mouth, burns 
just sufficient to maintain 
r temperature for 15 min. Part 
; is a swivel clamp by means 
the vulcanizer can be held 
Jtte tire for casing work or on a 
•tching. The complete outfit 
the vulcanizer proper, made 
, a swivel clamp with small 
tube plate, repair mate- 
assors. Everything goes into 
roll. Price, $3.50. — L. C. 
Ind. 

Gage 

| gasoline gage for Ford cars 
'designed to meet the require- 
1 a device which can be easily 
It consists of a cylindrical 
chamber on top of which is 
tube, the pointer 
ball mounted on the 
I extending: upward from the 
form the indicator on the 

the device, the gage is se- 
dashboard and then con- 
! gasoline feed pipe by means 
a notch being cut in the 
■fcr the gage to fit. The de- 
'fcr 13.50. — Fox Gauge & Spe- 
N. Y. 

Bodies 

of Ford and other small 
>wish to make their cars into 
lOKtiocs the Paco racing type 
J*** been designed. These are in 
! styles, one for track work 
for ordinary use, the 
its seats staggered and 




The Strlckler grease gun forces the lubri- 
cant through obstructed places with heavy 
pressure 




The Lawall tool-box-type vulcanizer can be 
used for both tube and caalng work 




The Foxy gasoline gage la mounted on the 
Ford daah and connected directly to the 
tank 



the cowl brought up close to the steering 
wheel with the exhaust pipes coming 
through the hood to meet in a single 
large manifold. The rear is streamlined 
and the steering column raked while the 
pedals are bent to conform with the low 
driving seat. Equipment includes a new 
dash, hood air pump and pressure feed 
system with complete directions for in- 
stalling. The material is 20-gage iron, 
with all seams riveted. 

The other body is similar in general 
appearance but the exhaust pipes are 
not brought through the hood. Equip- 
ment is the same. The bullet-shaped 
rear contains a 15-gal. gasoline tank and 
sufficient space to carry luggage. Crated 
for shipment, either body weighs about 
350 lb. Price of either style is $165 
complete. — Peoria Accessory Co., Peoria, 
111. 

Nurinkle Tire Gage 

Under the name of the Nurinkle, an 
automatic tire gage has been put on the 
market. With this gage in the air line 
and adjusted to a certain pressure, the 
moment this pressure is attained the 
excess air is expelled through a check 
valve. At the same time the gage regis- 
ters the pressure on a graduated cylin- 
der which is part of the device, as illus- 
trated herewith. The small knurled nut 
on the top of the device serves to regu- 
late the pressure. Price $1.25. — Nu- 
rinkle Co., Indianapolis, Ind. 

Victor Bronze-Back Bearing 

Victor is the name of a bronze-back 
die-cast bearing in which the soft metal 
is made almost integral with the bronze 
by an ingenious locking arrangement. 
The bronze shell is machined to size, 
after which the bearing metal is die cast 
in the shell under pressure and is 
soldered and locked as indicated in the 
accompanying illustration by the dove- 
tail joints formed between the bronze 
and bearing metal. These joints are said 
to hold the bearing metal to the bronze at 
the four sides so strongly that sepa- 
ration is practically impossible. — Modem 
Die & Tool Co., Indianapolis, Ind. 




Left — Paco racing type bodies for Fords and other small chassis, the upper being for 
ordinary work while the lower Is for track racing. Upper right — Nurinkle tire gage. Lower 
right — Victor bronze-back bearing 
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Rex Convertible Top— Sedan or Open Cai 



■ ■ 



Above — Rex convertible top 
with Bide windows removed, 
giving a practically open car. 
The rear seat Is protected from 
drafts by the rear quarter 

Right — Rex convertible top 
arranged to make a sedan, there 
being no part which is flimsy 
or likely to rattle. It Is said 
that two men can replace the 
ordinary type of top by the Rex 
In less than an hour 



^1 



III I 

^ _J fit 



THE large number of convertible bodies which have been 
introduced during the past 12 months shows that there 
is a strong tendency to replace the ordinary top by 
something which gives a better combination of the advantages 
of closed or open bodywork. One of the latest attempts to 
solve the problem is the Rex sedan top made by the Rex 
Buggy Co., Connersville, Ind., and this has been taken up by 
the King Motor Car Co., Detroit, Mich. 

To accommodate this top the body is made to an ordinary 
open design, and top irons are attached at the usual places, 
but instead of using the ordinary iron a socket is fixed 
securely to the main body frame, showing a threaded hole 
starting flush with the face of the panel when the body is 
completed. There are four of these sockets and the irons for 
carrying the ordinary folding top simply screw into the 
sockets. 

To fix the Rex top the ordinary irons are unscrewed and 
four others put in their place; these providing four vertical 
studs on which the Rex top is set and held down by nuts. 
This gives a rigid attachment for the rear part, and the front 
end is secured to the upper extremities of the windshield 
irons. 

The main frame of the Rex is hard wood, well strengthened 
at the joints and comprises the leather and Pantasote roof 
with the back piece and a post located just aft of the tonneau 
doors on each side. In this condition the body is just as much 
an open one as with an ordinary top and no side curtains. 

The rearmost windows are held in frames which can easily 
be put in place and fixed by screws, this protecting the ton- 
neau seat from side drafts. To attach the door windows 
a few screws are run vertically into sockets on the top edges 
of the doors and into the body side piece between the doors, 
the parts to which the windows hinge being also attached to 
the roof frame. An ingenious idea is the use of thin pressed 
metal troughs which connect the bottom edge of each window 
piece with the top edge of each door. As the windows and 
doors swing on different hinges a gap opens between the two 
as the door is opened and there is risk of pinching, a finger 
between the two when closing the door again. The metal 
trough closes this crack and removes the danger while also 
assisting to keep out driving rain. 

All around the top is a narrow leather flap which covers 
the junction and closes any crack, while the weight rests on 
felt pads which prevent injury to the paint. Inside the finish 



is in cloth or Bedford cord so the appearance is handso 
To give ventilation the tonneau windows are divided and 
top half can be lowered instantly. There is no part whicl 
flimsy or rattlesome. 

The King company has arranged with the makers of the 
to supply King dealers at a special price, and it is undersi 
that the top is attachable to any model D touring car. 
weight is stated to be about 175 lb., or about 100 lb. n 
than a folding top. 

261,860 Cars Have Electric Systems 
Other Statistics 

EAST PITTSBURGH, PA., Aug. 14— Some interesting; 
tistics have been compiled by G. Brewer Griffin, i 
ager of the automobile equipment department of the Wes 1 
house Electric & Mfg. Co. in regard to the car and ligt 
and starting equipment production. 

Mr. Griffin states that 261,860 cars have been equi 
with electric lighting and starting, while the total produ 
in this country during the last calendar year was 611 
valued at $380,000,000, at an average dealers' valu 
$621.50 per car. Of this production 360,000 are count' 
Fords, worth $136,600,000. The total value of elec 
equipment is given at $10,354,570. 

Other statistics cited by Mr. Griffin are estimates oi 
terials used in 1916 cars. These are: 670,000 tons of : 
cated steel; 4020 tons aluminum and alloy; 2141 tons r 
factured brass; 1068 tons curled hair; 2050 tons moss ; ( 
hides, or one-third hide per car; 3,280,000 sq. yd. imi 
leather, or 8 yd. per car; upholstery fittings such as 
tape, etc., worth $917,642; 6,560,000 yd. burlap, etc. ; l: 
250 yd. top materials and linings worth about $2,44 
7950 tons manufactured cotton used in tires on new 
300,000 lb. sheet celluloid; 9338 tons rubber and com; 
2,446,780 pairs of hinges; and the same number of door 
fittings; 489,356 sq. yd. carpet for tonneau; 642,908 • 
linoleum for running and toe boards; 8,450,850 bos 
manufactured hickory and other woods for floors, i 
bodies, etc. 

In the starting, lighting and ignition industry aloi 
Griffin states there are between 9000 and 10,000 peop 
ployed. 
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The Export Opportunity 

IT is to be questioned whether manufacturers who 
refuse preferred orders from abroad for the sole 
reason that their output is already booked up to 
American dealers are not short sighted. At the 
present moment there is a large unsatisfied market 
just across the Atlantic and a manufacturer with a 
suitable car has a chance to make a foreign reputa- 
tion that never will be repeated. When the auto- 
mobile is suitable to the needs of the British or 
French market and a good foreign dealer comes along 
with his money in a bag it would surely be worth 
while to disappoint a few home dealers by reducing 
the number of cars they can secure by half a dozen 
or so, in order to get a footing over seas. 

When hard times strike the home trade as one day 
they must do, the manufacturer with a substantial 
foreign connection will be in a much better position 
than a man who depends solely upon home trade. 

This applies to parts makers as well as to manu- 
facturers of complete cars, for it is obvious beyond 
all question that the British automobile trade are 
ready and anxious to buy in America what formerly 
they obtained from France and Belgium, and to buy 
more extensively, too. Had the home trade slumped 
this year the foreign demand would have still made 
1915 a wonderful year, and, however insistent the 
American demand for cars and parts, the foreign 
market must not be neglected. 



Light Weight Unanimity 

THE consensus of engineering opinion that light 
weight chassis will be the next big develop- 
ment in automobile construction is remarkable. 
Lately the subject has been much under discussion 
and there is scarcely a man to be found now who 
sticks to the old argument of the heavy car. There 
used to be many who maintained for divers reasons, 
that high power and great weight produced a bet- 
ter car, where upkeep was not considered, than lesser 
weight and correspondingly lesser power. This no- 
tion is breaking down altogether and some engineers 
go so far as to predict the speedy demise of the 
4000-lb. automobile. 

The immense general interest in the subject 
among all branches of the trade and also in auto- 
mobile clubs and places where users of car mostly 
congregate suggests that development along this line 
will be even more rapid than was at first anticipated. 
It suggests that the large, light car will soon be here 
in quantities and that every sale room will have to 
be equipped with a weighing machine before very 
many months have passed. 

To multiplicity of cylinders, to automatic gear- 
shifts and similar developments objections can be 
and are raised, but it seems the common sense of 
light weight is to have no antagonists. 

Why Black? 

WITH the time of the year when new models are 
settling down into regular production it is to be 
noticed that a few manufacturers are breaking away 
from the black finish that lately threatened to be- 
come universal. Of course, the reason for using 
black in the first place was that it was cheaper than 
a color and a little black enamel has a great covering 
power, but black is the very worst paint that could 
possibly have been chosen for automobile finishing. 

Firstly, black shows the tiniest speck of mud or 
dust long before any other color and two cars start- 
ing out in the morning, one black and the other 
gray, will look totally different at the end of the 
same run. In a day's use in a town, even in good 
weather, a black car loses its freshly washed appear- 
ance almost at once, and by the afternoon it is dingy. 
On the other hand, a gray or blue, or brown, even a 
dark green or a maroon tint, will look fresh for days 
together. 

Then again black is dependent absolutely upon 
its varnish, for without the gloss it rapidly takes on 
a rusty tinge like a hobo's coat, which no washing 
will ever remove. A colored car looks its best, of 
course, when the varnish is new, but when it has 
eventually gone dull it still lacks the seedy appear- 
ance of old black ; it still looks fresh after a wash and 
the owner's pride in his car is generally more last- 
ing. What's the use in washing a car that looks 
none the better for it? 

The days of bright colors are gone perhaps ; some 
yearn for brilliant reds and yellows, but good neutral 
tint browns and grays that both look well and wear 
well ought to be considered by manufacturers much 
more than they have been. 
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White to Increase 
Stock $3,000,000 

New Issue to Pay 7% War 
Truck Orders Render Ex- 
tension of Plant Necessary 

Cleveland, Ohio, Aug. 16 — The White 
Co., this city, will issue $3,000,000 new 
stock, according to an announcement 
made to shareholders. The greatest 
percentage of this new money, it was 
said, will be used for plant extensions, 
made necessary by war truck orders. 

Although its operations are veiled with 
great secrecy, the White Co. is known 
to have been one of the heaviest makers 
of automobiles for war purposes. 

To Retire Preferred 

The present capitalization is $500,000 
preferred and $2,440,000 common. The 
preferred will be retired immediately at 
$115 a share plus accumulated dividends 
until Nov. 1 next, or 3% per cent. 

The new issue of the $3,000,000 pre- 
ferred will pay 7 per cent and will be 
sold to present stockholders. 

Enger 12 at $1,085 

Cincinnati, Ohio, Aug. 16 — The 
Enger Motor Car Co. of this city has 
brought out a twelve-cylinder motor 
which is manufactured in the conven- 
tional twin-six V-type design. The di- 
mensions of the power plant are 2% bore 
by 3% stroke. The valves are in the 
head and the cylinder heads are remov- 
able. Other specifications of the car in- 
clude 115 in. wheelbase, cantilever 
springs, streamline type bodies and 32 by 
4 tires. The list price of the car is $1,085. 

Waverley Electric Price Reductions 

New York City, Aug. 13 — The Wav- 
erley Co., Indianapolis, Ind., will increase 
its 1916 production to 2000 cars, or ap- 
proximately 100 per cent. A result of 
this proposed production is a general 
lowering of prices ranging from $1,000 
to $600, effective Aug. 1, last. The fol- 
lowing list gives the former and new 
prices : 

Model Old Price New Price 

108- 5-Pas. Limousine $3,500 $2,500 

Roadster Coupe 2,000 1,750 

109- Four-Chair Brougham 2,750 2,500 

104- Front-Drive Four-Pas. 

Brougham 2,400 2,000 

105- Rear-Drive Four-Pas. 

Brougham 2,350 1,900 

New Empire Four at $895 

Indianapolis, Ind., Aug. 16— The Em- 
pire Automobile Co., which recently an- 
nounced a six-cylinder model at $1,095 
has in addition a new four-cylinder car 
which displaces the previous four. The 
new model lists at $895 and has a new 



power plant consisting of a 3% by 5 
T-head motor fitted with Connecticut 
ignition and a Schebler carbureter, a 
cone instead of a disk clutch and a three- 
speed gearset The rear axle is prac- 
tically the same as that of the former 
four but the tires now are larger, being 
33 by 4 instead of 32 by 3%. The body 
is an entirely new one, the wheelbase is 
112 in. 

Driggs-Seabury Ordnance Co. with 
$4,000,000 Capital 

New York City, Aug. 14 — The 
Driggs-Seabu.' y Ordnance Co., incorpo- 
rated in Del: i ware last week with $4,- 
000,000 capital stock, will take over the 
control of the old Driggs-Seabury Ord- 
nance Corp. The company's capital con- 
sists of $500,000 first preferred stock, 
$500,000 second preferred stock, and 
$3,000,000 Common. It is understood 
that the common stock will be put on the 
curb to-day by Herrick & Bennett. The 
preferred stocks will not be offered to 
the public. 

The incorporators are C. M. Egner of 
Elkton, Md., H. L. Mullin and N. P. 
Coffin of Wilmington, Del. 

The new company will take over the 
entire plant and assets of the corporation 
and will at once resume the manufacture 
of trucks and other war munitions and 
will take over the manufacture of about 
$600,000 in truck parts, contracts for 
which were held by the corporation. 

Borie for President? 

It is understood that E. A. Borie, for- 
merly vice-president of the Bethlehem 
Steel Co. is slated for the presidency of 
the newly organized company. Strong 
New York interests, among which is the 
banking firm of Wm. Morris Imbrie & 
Co., are connected with the new organ- 
ization. The board of directors have not 
been announced, but the operating end 
of the business will be in the hands of 
former officers of the Bethlehem Steel 
Corp. The latter company states that it 
is not trying to buy out the Driggs-Sea- 
bury Ordnance Co., as rumored. 

Woman Takes Chalmers Distribution for 
France 

New York City, Aug. 13 — The Chal- 
mers Motor Company has announced that 
Helene Dutrieu, a prominent French avi- 
atrice, has been appointed Chalmers dis- 
tributor for all of France. 

Hughes Falcon Chief Engineer 
Detroit, Mich., Aug. 14 — W. S. 
Hughes has been appointed chief engi- 
neer of the Falcon Motor Truck Co. He 
was with the Findeisen & Kropf Mfg. 
Co., manufacturer of Rayfield carbu- 
reters, during the past five years, being 
with the Detroit branch during the last 
two years. 



Coffin and Riker on 
Navy Board 

Elected by Secret Mail Ballot 
of S. A. E. Members from 
Six Candidates 

New York City, Aug. 18 — At the 
headquarters of the Society of Auto- 
mobile Engineers it was announced 
to-day that the successful candidates for 
election to membership on the naval ad- 
visory committee are A. L. Riker and 
Howard Coffin. The counting of mailed 
votes for the six candidates was made 
yesterday. 

A. L. Riker is vice-president of the 
Locomobile Co. of America, Bridgeport, 
Conn., and is actively in charge of the 
engineering policies of this concern. 

Howard Coffin is vice-president of the 
Hudson Motor Car Co., Detroit, Mich., 
and directs the engineering work of this 
company. 

Mr. Riker was the first president of 
the Society of Automobile Engineers, 
serving for three terms. Mr. Coffin be- 
came S. A. E. president in 1910, and was 
the originator of the movement which has 
resulted in its great increase in size 
and activity since that time, the stand- 
ardization of materials and parts being 
prominent examples. Both men have 
recently done effective work on the Mem- 
bership Committee, the Finance Com- 
mittee and the Miscellaneous, Electrical 
Equipment, Frame Sections and Nomen- 
clature divisions of the Standards Com- 
mittee. 

Mr. Riker and Mr. Coffin were the di- 
recting officials of the mechanical branch 
of the Association of Licensed Automo- 
bile Manufacturers. 

Mr. Coffin was educated in the engi- 
neering department of the University of 
Michigan. He served 5 years in the pos- 
tal service. From 1902 to 1905 he was 
chief of the experimental department 
and chief engineer of the Olds Motor 
Works. In 1906 he was vice-president 
and chief engineer of the E. R. Thomas 
Detroit Co. and consulting engineer of 
the E. R. Thomas Motor Co. Subse- 
quently he became chief engineer of the 
Chalmers-Detroit Co. and the Chalmers 
Motor Co. 

Mr. Riker is an electrical as well as 
mechanical engineer. As early as 1888 
he devoted attention to electric motors 
with a view to developing a type suitable 
for vehicle propulsion. It is understood 
that the Riker Electric Motor Co. pro- 
duced the first toothed armature. Its 
first electric vehicle was brought out in 
1894. In 1900 Mr. Riker built 5-ton elec- 
tric trucks. He has been vice-president 
of the Locomobile Co. for 13 years. In 
1900 he was awarded by the French 
Government a medal for car design. 
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Stearns Has Knight 
V Eight 

Z\i by 5 Motor to Be Mounted 
in 123-In. Chassis — Five 
Body Types 

Cleveland, Ohio, Aug. 17 — An eight- 
cylinder V Knight motor has been added 
to the Stearns line and incorporated in a 
chassis which follows the line of the 
Stearns four described in this issue of 
The Automobile. The development of 
this type of motor is of interest due to 
the difficulty attached to the design of a 
V Knight motor and the resulting prod- 
uct has been made exceptionally clean. 
The engine has a fairly long stroke in 
proportion to bore, the dimensions being 
3% by 5. The chassis in which the 
motor is fitted and the wheelbase of 123 
in. and the body styles will include a 
seven-passenger touring, three-passenger 
roadster and a four-seated coupe. Lim- 
ousine and landaulet bodies will also be 
marketed. 

The new Stearns motor is the result of 
the experience gained after the construc- 
tion of several experimental models. 
There are two eccentric shafts situated 
close together in the V, this position be- 
ing the same as that usually occupied by 
the camshaft in a poppet engine. For 
driving these eccentric shafts a silent 
chain is used, but this drives one only, 
the second shaft being driven from the 
first by a spur gear. The gears are, of 
course, of same size, and are contained 
in a small chamber cast in the front end 
of the crankcase so that they can be used 
as the oil pump and they are naturally 
wide enough in face to deliver a large 
supply of lubricant at a high pressure. 

Oil goes to a hollow crankshaft 2% in. 
in diameter and is thence taken to every 
point as the connecting-rods are hollow 
and serve as leads to the piston pins. 

There is a double carbureter, and this 
is situated in the V, the exhaust mani- 
folds being on the outside of each cyl- 
inder block, which makes for convenience 
and neatness. For electrical equipment 
a Westinghouse double unit system is 
employed and there is also a Remy dis- 
tributer for ignition. 

Side-by-side connecting-rods are em- 
ployed after experiments with the forked 
type in conjunction with other experi- 
ments with the arrangement adopted, 
and the cylinder blocks are staggered 
1% in. to allow for the rod layout. 

Locomobile Grants 8-Hour Day and 
Withdraws Profit-Sharing 

Bridgeport, Conn., Aug. 12 — The Loco- 
mobile Co. of America has granted an 
8-hr. day to its employees and has 
withdrawn its profit-sharing plan. Fif- 



teen hundred employees of the company 
at a mass meeting accepted a settle- 
ment with the company and will not go 
on strike. The company granted the 
demands made by the employees, with 
some exceptions. The new time schedule 
goes into effect Aug. 30. 

The company did not agree to the de- 
mand that all hours over eight a day, 
or forty-eight a week, should be consid- 
ered overtime, to be paid for at time and 
a half. The company will pay time and 
a half over 10 hr. a day. The men state 
that they will adjust that difference by 
refusing to work over 8 hr. a day. Night 
hands will not work more than 48 hr. a 
week and will receive a bonus of 15 per 
cent for that work. The wages for 48 hr. 
piece work will be the same as 55 hr. 

Haynes Gets Restraining Order Against 
Sun Co. 

Buffalo, N. Y., Aug. 14 — The Haynes 
Automobile Co., Kokomo, Ind., has been 
granted a temporary restraining order 
by the Circuit Court of Erie County, 
N. Y., August 12, restraining the use 
of the Haynes name in connection with 
that of the Sun light six, to be made by 
the Sun Motor Co., this city. 

Bosch Gives Higher Wages 
Springfield, Mass., Aug. 12 — The 
Bosch Magneto Co., employing about 
1000 men, will put into effect on Sept. 
1 an 8-hr. day instead of 9% hr., as at 
present. Piece work wage schedules will 
be increased, so that the employees will 
receive as much for 8 hr. as they are 
now getting for the longer day. 

Spicer Machinists Demand 8-Hour Day 
Plainfield. N. J., Aug. 12— At a 
meeting of the machinists employed by 
the Spicer Mfg. Co., it was decided to 
give the management until to-morrow to 
grant an 8-hr. day, on pain of a probable 
strike. Seven hundred men are affected. 

Standard Welding Co. Expands 

Cleveland, Ohio, Aug. 17 — The first 
addition to the Standard Welding Co. 
plant is nearly completed. It is a brick 
building 100 by 200 ft. facing West Sev- 
enty-fourth Street. This building is to be 
devoted entirely to the manufacture of 
bent tube parts. 

The second addition is to be of the 
mushroom reinforced concrete type built 
in the form of an L. One leg will ex- 
tend 200 ft north and south on West 
Seventy-third Street, the other leg 240 
ft. east and west from West Seventy- 
third to West Seventy-fourth Street. 

Later two more additions will be built 
parallel to the Seventy-third Street sec- 
tion and connecting with the main build- 
ing. Double railroad sidings will enter 
between each section, giving excellent 
shipping facilities. 



Detroit Plants Run 
at Capacity 

Many English Dealers Want 
Cars — Retail Sales Recover 
from Slack Condition 

Detroit, Mich., Aug. 16 — There was 
little change in the manufacturing and 
sales conditions of the manufacturing 
field of this city nor of the local selling 
of cars during the past week. Manu- 
facturers are all running full tilt, and 
dealers say that the territory served by 
this city is in healthy condition, with 
a pleasing contrast to the war and 
panicky conditions which affected busi- 
ness for the corresponding period of last 
year immediately following the declara- 
tion of the great conflict. 

It is rather a surprising fact that there 
are so many of England's representative 
dealers in cars in this country at this 
time, but they are here with the sole in- 
tent of buying cars, and they have plenty 
of money to buy them with. Naturally 
they come immediately to Detroit, and 
there were several Englishmen in the 
city last week seeking to place large car 
orders. In fact the English field is 
strongly demanding Detroit vehicles, but 
they are hard to get, so tied up are the 
factories with domestic business at this 
time. 

While the rainy weather conditions 
which have prevailed most uniformly all 
over the country were somewhat im- 
proved last week, allowing the resump- 
tion of the dealer crusade, the slackening 
of retail sales which this weather neces- 
sarily was responsible for was only tem- 
porary, for with the coming of more sun- 
shine the rush is on again, if indications 
as echoed here are any criterion. In 
fact, the weather has had no slackening 
effect upon the activities of the factories, 
which are still as pressed as ever since 
the opening up of the season. 

Raw Materials Scarce 

There is one aspect of the business 
situation with the Detroit plants that 
bids fair to becoming a serious thing if 
the resourcefulness and business acumen 
of the motor car fraternity do not find 
some way of getting around it. That is 
the growing shortage of certain of the 
raw materials that are all important to 
the car maker and the parts and acces- 
sory manufacturer as well. Take iron 
and steel, for instance. The war orders 
and war business with the suppliers of 
these materials have curtailed greatly 
the supply which they have for domestic 
trade, and prices are bound to be affected 
by this dearth of the requisite materials. 
Iron castings are becoming harder to 
get, as well as those made from other 
metals. 
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Detroit Plants Need 
Workmen 

Great Shortage of Skilled 
Labor Prevents Many Fac- 
tories from Capacity Work 

Detroit, Mich., Aug. 14 — There is 
still a great shortage on skilled labor in 
the local automobile and parts manufac- 
turing concerns. Notwithstanding ad- 
vertisements in local and out-of-town 
papers and standing orders with em- 
ployment agents, many plants are not 
being run to full capacity on account of 
their inability to get all the men they 
need. 

Under normal business conditions it 
would be possible to get these men, but 
since so many .manufacturers outside of 
the automobile industry have started to 
make what is generally termed war ma- 
terials for the European countries these 
concerns have been enlarging their 
plants and increasing their production, 
and in adding new men have given the 
preference to those formerly connected 
with the automobile industry. In fact, it 
is reported that agents from such manu- 
facturers, also employment bureaus, 
have been offering increased wages to 
men now employed in local automobile 
and parts factories. 

Advertise for Workers 

The Packard Motor Car Co, which 
now has 8200 men on its pay roll, which 
is the largest number in its history, has 
been advertising for the last five or six 
weeks for such workers as all-around 
machinists, hand and automatic screw 
machine operators, drill press and mill- 
ing machine men, drop-forge hammer 
men and heaters, J. & L., Gisholt and 
P. & J. operators, tool makers, panelers. 

The Continental Motor Mfg. Co. has 
been advertising for tool and crankshaft 
lathe hands, grinders, punch press op- 
erators, J. & L. and hand-screw machine 
operators, block testers and braziers. 

The Chalmers Motor Co. wants tuners, 
first-class machinists for experimental 
department, inspectors and electricians, 
lathe hands, W. & S., B. & P. & W. screw- 
machine hands, Lanis grinders, cutter 
grinders, Acme, Cleveland and Gridley 
automatic-machine hands. 

The Russell Motor Axle Co. needs rear- 
axle assemblers. The C. R. Wilson Body 
Co. needs body finishers, door hangers, 
wood milling machine men. 

The Maxwell Motor Co. has been ad- 
vertising for weeks for tool makers, tool 
lathe hands, screw-machine operators, 
P. & J. operators, crankshaft lathe 
hands, inspectors. 

The Auto Parts Mfg. Co. requires 
Healy cylinder grinders and Gisholt men. 
The Sterling Motor Co. is advertising 
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for bearing scrapers and motor as- 
semblers. 

The Kelsey Wheel Co. needs B. & O. 
operators. The Rands Mfg. Co. desire 
experienced windshield assemblers. The 
Briscoe Mfg. Co. needs more die makers. 
The Fisher Body Co. is in need of No. 1 
aluminum panelers on enclosed bodies. 
The American Auto Trimming Co. is in 
need of final assemblers, applying hard- 
ware on finished bodies. The Detroit 
Nut Co. has room for B. & S. automatic 
screw machine operators and machinists. 

At many other plants, such as Dodge 
Bros., the Cadillac Motor Car Co., the 
Hayes Mfg. Co., and the Briggs Mfg. 
Co., it was stated that men are being 
added to the force when found to be 
skilled workers in the kind of work for 
which they apply. 

Homes for New Employees Pontiac 
Manufacturers' Problem 

Pontiac, Mich., Aug. 13 — At a meet- 
ing of many of the city's business men, 
especially manufacturers or their repre- 
sentatives, it was recognized by all that 
something will have to be done quickly 
to meet the urgent local requirements 
for more houses for workingmen, other- 
wise the expansion of the manufacturing 
concerns may be halted. 

1000 to 1200 More Men 

Briefly stated, between 1000 and 1200 
more men will be employed by the plants 
this year, and according to an investi- 
gation, out of 176 houses found avail- 
able only fifty-one were found to be up 
to date, modern and entirely acceptable, 
while fully 20 per cent were undesirable. 

Such men as Charles B. Wilson, presi- 
dent of the Wilson Foundry & Machine 
Co.; W. D. Kelly, factory manager of 
the Oakland Motor Car Co.; W. L. Day, 
vice-president and general manager of 
the General Motors Truck Co.; O. J. 
Beaudette, president of the O. J. 
Beaudette Co., and many others spoke 
earnestly about the conditions and made 
it plain that the city and its citizens must 
get together and do something at once. 
A suggestion was made for the forma- 
tion of a stock company which would 
build at least fifty houses which could 
be rented at $20 a month or less or sold 
on monthly payments. 

Fifty Oldsmobiles a Day 

Lansing, Mich., Aug. 12 — Reports re- 
ceived at the Olds Motor Works from 
its distributers and dealers show that 
business is far ahead of last season in 
practically all the country. It means 
that production will have to be increased. 
At the present time, in fact for some 
time, fifty four-cylinder cars have been 
the average daily output, and this 
schedule will be maintained indefinitely. 
Production on the eight-cylinder car will 
materially increase the daily output. 
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N. Y. Sales Continue 
To Gain 

Dealers Begin To Get Calls for 
Enclosed Bodies — Some 
Are Sold Out 

New York City, Aug. 17 — Good 
weather and the return to the city of 
vacationists were responsible for a brisk 
sale of automobiles last week. The deal- 
ers report that sales are remarkably 
large, when it is considered that the 
month of August has been in former 
years a poor month. Many inquiries are 
coming in now for winter cars and a few 
of the dealers are making sales in closed 
cars. 

A number of the dealers are at present 
doing no business, being completely sold 
out, some of them as far back as five 
weeks. A few of the low-priced agents 
have been waiting nearly two weeks for 
deliveries of the 1916 models and report 
that without even a demonstrator, they 
are making large sales. 

Harry S. Houpt, the Hudson dealer, 
has set a sales record, his books showing 
that he has disposed of more than 600 
cars since June 10. C. T. Silver, presi- 
dent of the C. T. Silver Motor Co., Over- 
land dealer, reports that he has recently 
lost a number of sales owing to his in- 
ability to make delivery immediately to 
persons who wanted to drive the cars 
away from the showroom. He expects 
to be able to make fairly prompt de- 
liveries in a week. 

Some Make Bonus Offers 

The Briscoe agent was sold out five 
weeks ago and is waiting for the 1916 
cars. Buick has every car sold for two 
months. This agency reports that if it 
could get immediate deliveries, fifty to 
sixty cars a day could be sold. Buyers 
are so urgent in their demand for cars 
that a number of them are making large 
bonus offers to procure cars. 

Sales this week are heavier than ever 
and the floors of the agencies, especially 
in the low- and medium-priced cars, were 
crowded with prospective buyers. A 
number of the dealers with high-priced 
cars were also busy last week. Simplex 
reports good sales and is sixty-five cars 
ahead in sales. It is just beginning de- 
liveries. The Pierce-Arrow agency, 
which has a few cars on hand, had quite 
a number of inquiries for cars last week. 
Sales are normal. The Packard com- 
pany is completely sold out. 

The Mitchell agency reports good sales 
during last week. It is fifty-two cars be- 
hind in orders. Many inquiries are com- 
ing in on closed cars. Last week twelve 
closed cars, with specially built bodies, 
made in this city, were sold. 

The Maxwell company has just re- 
ceived a fresh shipment of cars. Sales 
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for the month will amount to over 100 
cars. Sales for last week up to last 
Saturday amounted to twenty-nine cars. 
The company is expecting a large busi- 
ness in September when a majority of 
the automobile buying public will have 
returned from the summer resorts. 

Even now there are a large number of 
people who want cars for summer tour- 
ing. The dealers report that motorists 
this year are using their cars more than 
ever for vacation purposes and state that 
in general this is responsible for some 
of the large sales records. 

Sales Good in Missouri and Adjoining 
States 

St. Louis, Mo., Aug. 9 — The great 
majority of automobile dealers in the St. 
Louis district — including Missouri and 
its adjoining States — found business 
during the last week ranging from 
"Normal" to "Best in the history of the 
industry." A few reported a slackening 
in the rush for cars — due chiefly to the 
fact that farmers are too busy harvest- 
ing to And time to spend their rapidly 
accummulating wealth — but even these 
dealers said all indications pointed to 
unusually heavy sales in the near future. 

Moon 33 per Cent Gain 

The Moon company claimed a 33 per 
cent increase over last year's business 
and said conditions were especially rosy 
in the northern parts of the Central 
States. "Our only trouble," the sales 
manager said, "is in getting parts fast 
enough. We have more orders than we 
can fill now. 

The Maxwell dealer here said, "Never 
in my life have I seen the automobile 
industry so healthy. We are working 
day and night filling orders." 

The Federal Truck distributors said 
they were doing 400 per cent more busi- 
ness now than during a similar period 
last year. The Hudson-Phillips and 
Chalmers people enjoyed normal busi- 
ness. 

Inter-State Behind Orders 

Indianapolis, Ind., Aug. 13 — Increas- 
ing orders for Inter-State automobiles 
has caused the factory at Muncie to be 
300 cars behind and will necessitate the 
doubling of the present force of work- 
men, numbering several hundred. It is 
hoped to have 300 new men at work by 
Sept. 15. Lack of workmen because of 
the great demand for them created by 
automobile parts companies and others 
engaged in supplying automobiles and 
accessories to the allies in the European 
war, has delayed the Inter-State com- 
pany from increasing its production as 
rapidly as it had desired. All shipments 
to dealers are now pro-rated. Part of 
the increased demand, also, is due to the 
drop in price from $1,000 to $860. 
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Kelly-Springfield 
Tire Rushed 

Is 27,000 Tires Behind Orders 
—Will Earn 27 to 30 Per 
Cent on Common 

New York City, Aug. 14— The Kelly- 
Springfield Tire Co. is now 27,000 tires 
behind orders. As the company manu- 
factures between 1000 and 1100 tires 
a day, this means that it is approxi- 
mately a month behind orders on its 
books. The Akron, Ohio, plant continues 
to operate at capacity, and oflBcials say 
that business on hand in sight insures 
a continuance of this rate of operation 
throughout the remainder of the year. 

The company recently entered the 
truck tire field. By the first of the year 
it is estimated that it will be possible 
to make 400 truck tires a day. Enlarge- 
ment of the plant in order to make this 
a possibility is now under way. These 
tires will sell from 10 per cent to 16 
per cent higher than the average truck 
tire. 

The directors estimate a rock-bottom 
earning of about $1,600,000 for 1915. 
Allowing for the difference in dividends 
after conversion of preferred into com- 
mon this would mean close to 27 per cent 
for the common shares. Net may run 
as high as $1,700,000. It is expected 
that the company will distribute a sub- 
stantial extra cash dividend this fall. 

Record July Shipments of 12,515 
Carloads 

New York City, Aug. 14 — Continued 
heavy demand for automobiles is re- 
flected in the traffic statistics of the Na- 
tional Automobile Chamber of Com- 
merce. The figures indicate shipment of 
12,615 carloads in July, compared with 
4870 carloads in July last year. These 
figures easily establish a new high record 
for automobile shipments at this season 
and the railroad earnings on this traffic 
are now well over $1,000,000 a month. 

Pontiac Plants Rushed — Unfilled 
Orders Large 

Pontiac, Mich., Aug. 13 — According 
to a statement made by W. D. Kelly, 
factory manager of the Oakland Motor 
Car Co. that concern now has orders for 
11,000 cars all of which are to be ready 
for shipment by Jan. 1, 1916. There 
are 511 men on the pay roll now and the 
force is to be increased by at least 200. 

Orders for 500 Trucks 

W. L. Day, vice-president and general 
manager of the General Motor Trucks 
Co. stated that the company has orders 
now for at least 500 trucks and that the 
number of unfilled orders on the books 
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is greater than the total number of 
trucks shipped during an entire year 
during any year except the fiscal year 
just ended. This past year has been the 
best in the history of the company and 
showed after all bills had been taken care 
of a net balance of $250,000 in the treas- 
ury. The company will add 100 men. 

The Wilson Foundry & Machine Co., 
according to president Charles B. Wil- 
son, will eventually make all the cast 
iron and machined parts far the Willys- 
Overland Co., Toledo. During the week 
the company acquired further land 
bringing its total up to 21 acres. Mr. 
Wilson stated that just as the Willys- 
Overland Co. grows so it will be with 
his concern, and every further expansion 
of the Toledo concern will mean a 
further needed expansion of his com- 
pany. The Wilson company will add 600 
men. 

The American Forge & Socket Co., a 
new concern, is to employ seventy-five to 
100 men. 

Other Concerns Increase Forces 

The Hess-Pontiac Spring & Axle Co. 
which added about 150 men recently will 
need at least fifty more. A score of 
other concerns are also adding or will 
add more men to their force. 

Northway Motor to Double Space 

Detroit, Mich., Aug. 14 — Additions 
now being erected, together with a new 
building not yet started, will eventually 
double the floor space of the Northway 
Motor & Mfg. Co. and bring the total up 
to 450,000 sq. ft. When completed the 
working force is to be increased, and 
it is said that about 4000 men will then 
be on the pay-roll. 

Velie Factory at High Speed 
Moline, III., Aug. 13— Changes are 
being made at the factory of the Velie 
Motor Vehicle Co., Moline, 111., to facili- 
tate increased production. 

The six-story building heretofore used 
for storage purposes will now hold the 
final assembly departments and shipping 
rooms. With this new arrangement 
rough material is received at the west 
end of the main plant and finds its way 
through the machine shop, first assembly 
and test, hence to the final assembly, 
where the bodies await installation after 
which the completed cars are shipped 
without delay or further handling. 

All Velie factories in Moline are work- 
ing overtime. The truck factory is 
handling two large European orders for 
heavy-duty trucks. 

Oldsntobile Sells Buffalo Branch 

Buffalo, N. Y., Aug. 14 — The Buffalo 
branch of Olds Motor Works, has been 
bought by Louis Engel, Jr., who will 
conduct the business under its former 
name, the Oldsmobile Co. of Buffalo. 
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2WVer Cent Gain in 
Los Angeles 

Arizona and Southern Cal. 
Agents Order Carloads — 
Allotments Dwindle 

Los Angeles, Cal., Aug. 10 — Heat 
seems to be a stimulant to the automobile 
industry in Southern California. The 
opening days of August, the hottest of 
the year, have brought a great increase 
in the car sales of Los Angeles, South- 
ern California and Arizona. 

100 per Cent Gain for Week 

The total business of the representa- 
tive Los Angeles dealers shows a gain 
of more than 200 per cent for the first 
-week of August, 1915 over the first six 
working days of August, 1914. An in- 
crease in business of almost 100 per cent 
is reported for the first week in August 
of this year over the first week of July. 

Almost 600 Maxwells have been sold 
by the Lord Motor Car Co., since the 
new car was announced here Aug. 1. 
Six carloads arrived in Los Angeles, 
Aug. 8, were unloaded and delivered 
early the following morning, leaving the 
agency without a car except the two 
demonstrators which arrived the day be- 
fore the announcement of the new models 
was made in this city. The suburban 
dealers are ordering cars in great num- 
bers. In one day, Aug. 9, six carloads 
were ordered over the wire by agents in 
Arizona and Southern California towns. 

The Los Angeles Ford plant is work- 
ing hard to keep up assembling on an 
average of fifty cars a day. 

The run on the new Overland con- 
tinues. Since Aug. 1 forty cars have 
been delivered by the J. W. Leavitt Co., 
in this city and if the cars had been 
available, the local manager, L. V. Starr, 
claims that he could have delivered eighty 
or 100 machines. The new Willys- 
Knight has in no way affected the sales 
of the Overland. Twenty-nine of the 
new Knight machines have been de- 
livered in this territory since Aug. 1. 

The Packard Twin-Six has made a hit 
in Los Angeles. The demonstrator has 
not been in service here quite two weeks, 
yet more than a fourth of the entire 
allotment for Southern California 200 
cars have been sold by Earle C. Anthony, 
although no deliveries can be made until 
about Sept 10. 

400 Orders Behind 

The Howard Automobile Co., Los 
Angeles Buick dealers, is 400 orders be- 
hind now. The company is making de- 
liveries right along through its sub- 
agents and at the main salesroom in this 
city, but the cars sell faster than they 
can be shipped out from the factory. 



The new Cadillac reached Los Angeles 
to-day. The 1916 model caused almost 
as great a sensation as the arrival of 
the first "eight," more than nine months 
ago. 

The Reo is being well received in the 
suburban cities. Earle C. Anthony con- 
tracted for 1500 cars for the entire 
State this season and with five carloads 
going at wholesale during the past two 
weeks, just to the Southern California 
sub-agents, it begins to look as if the 
1500 cars will not be enough. 

Dodge Bros, car is one of the most 
popular in Southern California at this 
time. Harold L. Arnold, Los Angeles 
dealer, has sold and delivered 586 Dodge 
cars since Jan. 1 and eighty-one cars this 
month. 

Hawley, King & Co. have sold twenty- 
five more Oakland cars already this 
month than during the first half of July. 
Wm. R. Ruess, Steams-Knight and 
Mitchell distributor, has sold eighteen 
cars in the past seventeen days. Ralph 
C. Hamlin has sold seven more Frank- 
lins and five more Scripps-Booth ma- 
chines the first ten days of this month 
than during the first ten days of July. 
The Enger dealers, Irving Motor Car 
Co., sold three more cars this month than 
during the same ten days of last month. 

Truck Sales Brisk 

Truck sales have also been brisk dur- 
ing the opening days of August. Last 
month nine Mack trucks were sold dur- 
ing the first ten days. This month the 
Mack Motor Truck Co. has sold fourteen 
trucks. 

The Studebaker Corp. sold 150 cars 
at retail in Los Angeles for the month 
of July and with fifty cars sold during 
the first ten days of August, this month 
promises to be the best in the history 
of the branch here. 

Holley Business Better 

Detroit, Mich., Aug. 14 — In compari- 
son with business during the first half 
of 1914 Holley Bros., carbureter manu- 
facturers, report that their business thus 
far this year has been twice as heavy. 
Conditions are better all around, and the 
outlook for the future is excellent. The 
plant will be running to its full capacity 
for an indefinite period. 

Kelsey Wheel Adds 
Detroit, Mich., Aug. 14 — The Kelsey 
Wheel Co. has now under construction 
additions which will increase its plant 
by nearly 80,000 sq. ft. of floor space. 
Officials of the company say that busi- 
ness thus far this year shows an in- 
crease of more than 25 per cent over the 
corresponding period in 1914. From re- 
ports received by the company from 
all parts of the country indications point 
to a banner year for the automobile in- 
dustry as well as the allied industries. 



70 Morton Tractors 
to Russia 

Many Orders on Hand — U. S. 
Array Officials Test Machines 
— Plant to Be Enlarged 

Harrisburg, Pa., Aug. 13 — The Mor- 
ton Truck & Tractor Co., this city, has 
completed and now has on the sea to 
Russia seventy tractors, which is a small 
part of an order received several months 
ago from the Russian Government. The 
tractors, which left New York last week, 
are of 60-hp. rating, weigh about 6 tons 
each and are capable of making from 2 
to 10 miles an hour with a draw-bar pull 
of 8,600 lb. 

Many Orders Going Through 

This is the first shipment of an 
original order of 300 of this style of 
tractor, and there is now in course of 
construction at the local plant eighty 
3-ton Morton trucks for the same gov- 
ernment, as well as seventy-five high- 
powered armored cars capable of carry- 
ing two machine guns mounted on re- 
volving turrets and an assignment of 
six men. The company also has addi- 
tional orders for 80 and 120-hp. tractors, 
and for many more motor trucks from 
both the Russian and French govern- 
ments, while the United States Govern- 
ment engineers have been inspecting the 
work of both tractors and trucks. 

Th armored cars which are now being 
constructed have a six-cylinder motor of 
125 hp., and are of the regular Morton 
type. While in London during the win- 
ter Robert L. Morton designed the 
armored car after the needs expressed 
by representativs of the Russian govern- 
ment. 

Carry Two Guns, Men and Supplies 

In addition to carrying its two guns 
and men the cars carry 50 lb. of ammuni- 
tion for each gun and the necessary 
spare parts to keep the cars in active 
service. The guns and men are pro- 
tected by armor plate of a thickness 
capable of withstanding nickel bullets of 
muzzle velocity of 2750 ft. per second 
at a range of 15 yd. Tests of various 
steels, both in this country and abroad, 
were made, and a special heat-treated 
steel of the Pennsylvania Steel Co. 
proved the most satisfactory. In the 
tests this steel withstood fourteen shots 
within a 3-in. circle, while most of the 
other steels were pierced or cracked. 

Factory Increased 

The plant of the Morton company has 
been greatly increased, and negotiations 
are now on for more grounds for addi- 
tional buildings. Day and night forces 
are working, and the big orders have 
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made it one of Harrisburg's leading 
industries. 

The tractors and trucks have many 
features, the most prominent being the 
four-wheel double-worn drive, with the 
flexibility of the four wheels under un- 
even road conditions. The worm is self- 
contained in the axle case, with its 
universal joint within the worm on the 
tractors, allowing great flexibility and 
full drawing power from all wheels. 
There is an automatic stop for the en- 
gine steel, . and the trucks are equipped 
with both engine and hand steeling 
devices. 

Foreign government officials are almost 
constantly at the local plant conduct- 
ing tests of the finished tractors and 
trucks, and every machine finished has 
more than met with all the requirements 
asked by the visiting officials. 

To Build Studebakers for Foreign 
Trade in Canada 

Walkerville, Ont., Aug. 13 — Cana- 
da's automobile industry will receive a 
decided impetus through the decision of 
the Studebaker Corp. just announced, to 
build all its cars for the foreign market 
in its Canadian factory in Walkerville. 
This decision means the employement of 
several hundred skilled workmen and the 
operation of the Canadian plant to full 
capacity during the entire year. Here- 
tofore Studebaker cars for the foreign 
trade have been built in Detroit, but an 
investigation proved that this branch of 
the business could be carried on much 
more economically and efficiently from 
Canada, and as a result, the output of 
the Studebaker factory in this town will 
be multiplied several times. Already 
work has started on fitting up the Cana- 
dian plant to meet the increased demand, 
and in a short time upward of 500 men 
will be employed. New traveling cranes 
and air compressors installed, rubbing 
decks and finishing rooms built and rail- 
way sidings re-arranged and increased. 

Wetmore Laboratories for Test Work 
Milwaukee, Wis., Aug. 14 — The Wet- 
more Mechanical Laboratories Co., Mil- 
waukee, has been organized with $20,000 
capital to do inventive, research and test 
work for manufacturers. The concern 
intends to specialize in the development 
of motor car parts. C. P. Wetmore, until 
recently general superintendent of the 
Dial Cash Register Co., Milwaukee, and 
and an engineer of note, is at the head 
of the new company. A laboratory and 
machine shop will be established in Mil- 
waukee on Sept. 1. 

Kidd Paige Representative 
Detroit, Mich., Aug. 16 — S. W. Kidd, 
formerly with the Briggs-Detroiter Co. 
has been appointed a district sales repre- 
sentative by the Paige-Detroit Motor 
Car Co. 



Ford Averages 1027 
Cars a Day 

Total of 308,213 Built in Fiscal 
Year — Estimate 4000 
Daily Now Possible 

Detroit, Mich., Aug. 16 — Based upon 
300 working days for the year, the 
average daily production at the Ford 
Motor Co. during its fiscal year which 
ended July 31 was 1027 automobiles, as 
the company just announced that a total 
of 308,213 Fords had been built and sold 
between Aug. 1, 1914, and the end of 
July, 1915. 

When the total output of the Ford 
company for its past year is analyzed it 
is obvious that, big as the total is, it is 
far from what the actual output of that 
concern would be when work is per- 
formed under pressure; that is to say, 
when day and night shifts and a full 
force of 20,000 men or more is working, 
as was the case in March, April and 
May. 

2096 Cars in 1 Day 

It was March 17 that the record pro- 
duction of 2096 cars in one day was 
established. A few days later 2026 were 
made. April there were also days when 
the 2000 cars a day schedule was main- 
tained. The total for April was 46,510 
cars, the biggest month in the Ford 
history. In computing these figures with 
the more recent activities at the plant 
it will be remembered that on July 16 
car No. 300,000 of the 1915 output was 
completed. In the fourteen working days 
from July 16 to 31 the total output of 
Fords was 8213, or at the rate of only 
586 cars a day, or 1510 less than the 
March record day and 441 less than the 
daily average for the whole past season. 

Speaking on the subject of output, an 
official of the company said: "I believe 
that this year a production of more than 
4000 cars in one day will be possible. 
No special effort was made during the 
past season when we reached the 2000 
mark. It was merely a test to see what 
we could do under normal conditions. 
Furthermore, at that time few of our 
assembling plants were all working 
under full pressure. By Jan. 1 the pro- 
duction facilities will allow every as- 
sembling plant to assemble from seventy- 
five to 150 cars a day. Some of the plants, 
like Philadelphia, Los Angeles, San 
Francisco, Long Island City, Chicago, 
will be supplied with sufficient stock to 
turn out 200 or more cars a day. How- 
ever, if such an output will be main- 
tained for any length of time is some- 
thing no one can predict. We are sure 
about one thing, and that is that we are 
in a position to meet any emergency in 
so far as producing cars is concerned. 



If we received an order for 50,000 cars 
to be completed in 2 weeks I have not the 
slightest worry that every one of them 
would be ready 24 hours before the day 
stipulated. 

"There are two all important factors to 
be taken into account with regard to 
quantity production such as we turn out. 
First, the raw and other materials 
needed for such production, and secondly, 
the public demand. 

56,000 Behind Orders 

"There is no question that the Ford 
company could have and would have 
made and sold at least 25,000 more cars 
during the past season. As a matter of 
fact, there have been from 50,000 to 60,- 
000 back orders on the books for the 
last six months. The one and only rea- 
son of not making as many cars as could 
have been sold was the lack of needed 
material. If present conditions prevail 
for any length of time not only the Ford 
company but many other concerns will 
be greatly affected in making as many 
cars as intended. The tremendous 
amount of war orders is taking prece- 
dent over everything else with the steel 
mills and other plants which furnish raw 
materials. The agents from the foreign 
countries are willing to pay any price to 
be served first and there are plenty of 
instances to be cited where the automo- 
bile manufacturers find that they have 
but little to expect, and must look else- 
where for their requirements." 

Prom Five to 1027 a Day 

The accompanying table will give a 
correct idea of the growth of production 
at the Ford Motor Co. since this concern 
has been in existence: 

YEARLY OUTPUT OF FORD CARS 



Year 



Total Output 
of Cars 



1903-1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 



1,708 
1,695 
1,699 
8,423 
6,398 
10,607 
18,664 
34,466 
68,544 
164,452 
248,307 
308,213 



Increase or 
Decreaae 

— 13 

— 96 
+ 6,824 

— 2,025 
+ 3,209 
+ 8,057 
-i-15,802 
+ 30,078 
+ 95,908 
+ 83,855 
+ 59,906 



•Dally 
Average 

5 
5 
5 
28 
21 
35 
62 
115 
228 
545 
827 
1,027 



Total 873,076 
12 years 



•Based on 300 working days. 

According to Ford salesmen, as well 
as to state registration records, it ap- 
pears that 80 per cent of the Ford cars 
sold in 1915 were touring cars, 15 per 
cent were runabouts and the remaining 
5 per cent consisted of town cars, cou- 
pelets and sedans. 

$15,410,650 in Rebates 

Based upon these percentages, the 
Ford company sold 246,570 touring cars 
having a total value of $110,819,300; 
46,231 runabouts having a total value of 
$20,341,640 and 15,402 town cars, sedans 
and coupelets of an average value of 
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$800, or a total value of $12,341 ,600. This 
brings the total estimated value of the 
cars sold by the Ford company in 1916 
to $143,502,640. 

To the purchasers of the 308,213 cars 
sold during the past season, the Ford 
company will return as a rebate a total 
of $15,410,650. 

$500,000 Ford Assembly Plant for Okla- 
homa City 

Oklahoma City, Okla., Aug. 13 — 
The Ford Motor Co. will build a $500,000 
fireproof assembly and service plant here 
to employ 300 men. Construction will 
begin in September. It will have 180,000 
sq. ft. of floorspace. 

Since the Ford company commenced 
doing business in Oklahoma, the com- 
pany has enjoyed a fine business. Up to 
date, the company has sold 16,000 cars. 
Last year 4000 were sold, and according 
to J. M. Morriss, the assistant manager 
of the local branch, this branch could 
have sold 4000 more. The estimate for 
the next year, which dates from Aug. 1, 
has been placed at 11,500 for this State. 

On the ground floor will be the 60 by 
76 ft. display and salesrooms. At the 
rear of the salesroom will be the store 
room and garage, which will be 200 by 
76 ft. The manager, assistant manager, 
and the head of the wholesale depart- 
ment will have private offices on the 
second floor. 

Painting, upholstering, car assembling 
and storing of stock will use the entire 
third and fourth floors. An electric 
sign will top the building. 

Chicago Sales Good Despite Severe Gen- 
eral Rains 

Chicago, III., Aug. 17 — Reporting on 
trade conditions in Chicago, Reo has done 
50 per cent more business this week than 
last, and in the first 2 weeks in August 
there was 100 per cent increase over the 
same period last year. Locomobile re- 
ports extraordinary business the past 
few weeks, about 60 per cent more than 
same period last year. Pierce-Arrow 
business is quieter now and has been 
since Aug. 1, because many customers 
are out of the city. Nothing was done 
last year at this time but a few sales 
are being made now. Dodge reports 
business not so active during the last 
2 weeks on account of the severe general 
rains. Many dealers have cars on the 
floor which they cannot deliver on ac- 
count of mud. Studebaker reports twice 
as many orders as at this time last year. 

Nesbitt Directs King Advertising 

New York City, Aug. 18 — W. B. Nes- 
bitt of the Ward & Gow Agency, New 
York, has been appointed advertising 
manager of the King Motor Car Co., 
Detroit. Ward & Gow have complete and 
exclusive charge of King advertising. 



New Series Gene- 
motor Is Out 

G.E. Electric System for Fords 
Awarded Gold Medal at 
Coast Exposition 

New York City, Aug. 14 — A. J. Pic- 
ard & Co:, this city, general distributors 
of the Genemotor starting and lighting 
systems for Ford cars, manufactured 
by the General Electric Co., have com- 
pleted their plans for the distribution 
of the new series Genemotor which has 
just been brought out. The Genemotor 
was awarded the gold medal at the 
Panama-Pacific International Exposi- 
tion. The new series incorporates a 
number of improvements which are de- 
signed to make the system more reliable 
and to fortify it against the possibility 
of misuse in the hands of the novice. 

Two particular improvements are to 
be noted in the new series, which is the 
second model of Genemotor offered since 
Jan. 1. These are a double-point contact 
relay and a flexible driving pinion which 
is designed to eliminate chain trouble. 
The new contact relay arrangement en- 
ables the generator to start charging the 
battery at a lower car speed than before; 
on high gear the battery starts charging 
with the new model at a car speed of 
9 m.p.h. 

The reduction of speed at which the 
battery charges is due to changes in the 
electrical characteristics of the Gene- 
motor and also to the employment of the 
improved reverse current cutout, which 
has a double instead of a single contact. 
With the lower charging speeds drivers 
who travel at an average speed of 16 
m.p.h. or less will not be troubled by a 
shortage of current available for oper- 
ating their lamps. 

The flexible driving pinion is a cushion 
sprocket much along the lines of that 
used during the past season, but im- 
proved in details of construction to pro- 
vide smoothness and adjustability. The 
price remains $75. 

Swan Carbureter Gets Medal 
San Francisco, Cal., Aug. 12 — The 
Swan Carbureter Co. this city has been 
awarded the gold medal at the P. P. I. E. 
This is the highest award made to any 
carbureter exhibited there. 

Bowser's Summer Convention Closes 
South Bend, Inc., Aug. 14 — The 
annual summer convention of the dis- 
trict sales managers of the S. F. Bowser 
Oil Tank & Pump Co., Fort Wayne, was 
held at the home office last week. The 
meeting was for the purpose of discuss- 
ing winter sales policies, president S. F. 



Bowser addressing the meeting, S. B. 
Bechtel, general manager presided over 
the meetings. Those attending were 
western manager B. F. Savercool, San 
Francisco; L. J. Little, Fort Wayne; 
B. L. Prince, Dallas; W. M. Mann, Al- 
bany; W. R. Hance, Toronto; H. C. 
Carpenter, Jr., New York; R. S. Colwell, 
Harrisburg; H. W. Brown, Atlanta; 
T. D. Kingsley, Chicago; G. H. Hastings, 
St. Louis; A. W. Dorsch, Washington, 
D. C, and E. J. Gallmeyer, Louisville. 

100 Chalmers Service Men in An- 
nual Convention at Factory 

Detroit, Mich., Aug. 16 — To-day and 
to-morrow over 100 of the service men of 
the Chalmers Motor Co. are taking part 
in the annual convention which is being 
held at the plant. 

At to-day's meeting president Hugh 
Chalmers greeted the service men and 
talked to them on the Chalmers' 1916 
policy and plans. Vice-president C. A. 
Pfeffer also greeted the visitors. Sales 
manager Paul Smith outlined the object 
and plans of the convention. Chief en- 
gineer C. C. Hinkley spoke about valve- 
in-head overhead camshaft motors. Serv- 
ice manager A. B. Hanson introduced 
the service men to the heads of the va- 
rious divisions of his department and 
under the direction of vice-president in 
charge of works S. H. Humphreys, the 
service men made a tour of the plant. 
During the afternoon a trip to Grosse 
Pointe was taken and in the evening a 
dinner was served at the Ponchartrain 
Hotel. 

Tuesday's session will open with a gen- 
eral discussion on service. This will be 
followed by a discussion of the Chalmers 
6-40 motor which will be illustrated with 
practical demonstrations. Other speak- 
ers are to be A. Atwater Kent, president 
of the Atwater Kent Mfg. Co., Philadel- 
phia; H. F. Willard, manager of agencies 
of the Willard Storage Battery Co., 
Cleveland; Frederick Purdy of the Fin- 
deisen & Kropf Mfg. Co., Chicago, manu- 
facturer of the Rayfield carbureter; H. 
S. Barter, of Gray & Davis, Boston, will 
talk on the Gray & Davis starting and 
lighting system. 

During the afternoon there will be 
an open meeting presided over by chief 
engineer Hinkley and in the evening a 
dinner and entertainment at the Pon- 
chartrain Hotel. 

Bondholders to Buy Speedwell Plant 

Dayton, Ohio, Aug. 12 — Bondholders 
of the defunct Speedwell Automobile Co. 
have decided to purchase the plant when 
it is sold at public auction on Sept. 1. 
The plant will continue to be occupied 
by the Record & Computing Machines 
Co., which holds a 15-year lease on the 
property. 
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;New Process Gear 
Buys Plant 

To Take Over Monarch Type- 
writer Factory Oct. 1— To 
Employ Over 1000 

fttaCUSK, N. Y., Aug. 17— The New 
Gear Corp. will acquire owner- 
tbe Monarch typewriter plant, 
Oct 1. 

buildings of this plant cover 2 
tad the surrounding land, which 
the property of the New Process 
includes an additional 3 
main building is five stories 
of brick and slow-burning mill 
After alterations the 
plant will be used by the New 
Gear Corp. as the job gear and 
transmission department and 
it plant will be devoted exclu- 
the manufacture of automobile 

intention of the corporation 
• more than 1000 employees at 
spring, at which time the 
I five-story building now being 
I m property purchased recently 
t completed and equipped. 

\Ti More Cars for Delaware 

Del, Aug. 13 — The State of 
{received 277 new registrations 
r the month of July, bringing the 
of cars in that State up to 
t having been 4135 cars regis- 
t to July 1. The list of licensed 
lad their cars, issued by G. H. 
of State, shows that the 
' leads in number, followed in 
rtke Overland, Maxwell, Stude- 
Hudson, Cadillac, Pierce, 
Packard. 

list g^ves the name of 
the number registered dur- 
•nooth of July: 

Number Name Number 

«8 Cadillac 7 

21 Plerce-Arrow .... 7 

17 Paige 5 

16 Oldamoblle » 

13 Packard 4 

9 Mitchell 4 



Denver Service Branch 

Col, Aug. 13— The Max- 
Co. has opened a distributing 
branch in Denver at 1248- 
ay. The new branch is run 
■me Maxwell Motor Sales 
D. S. Eddins as district sales 
V. N. Lindberg as service 
and N. 8. Walsh sent 
■ factory to take charge of the 
tack. Mr. Eddins formerly 
tit Texas for both the Maxwell 
■debaker people and Mr. Lind- 
ka» been with the Maxwell 
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concern several years, recently opened 
the company's new branch in Pittsburg. 

The business will be under the gen- 
eral direction of Zone Supervisor John 
Yoke, who also has charge of the busi- 
ness in the Kansas City and Texas dis- 
tricts. This is one of sixteen branches 
being established by the company 
throughout the United States. 

The Denver branch will supply Colo- 
rado, Wyoming, Utah and New Mexico. 

Hercules Motor Car Co. Plant Bid 
In for $20,800 

New Albany, Ind., Aug. 14 — The 
property of the Hercules Motor Car Co. 
was sold here to-day by County Sheriff 
Charles W. Long. The plant was bid in 
by E. B. Stotsenburg, attorney for the 
bondholders, at $20,800. The value of the 
property is estimated at $40,000. For 
the present, it was announced following 
the sale, the plant will be occupied by the 
Hercules Sales Co., which has it under 
lease from the receiver. The Hercules 
Sales Co., which has its headquarters in 
Louisville, Ky., took over the patterns, 
name of the car and blueprints of the 
Hercules Motor Car Co. the first part 
of this year, while the Kentucky Wagon 
Mfg. Co. is manufacturing Hercules 
cars, an agreement to that effect having 
been made- in March with the Hercules 
Sales Co. 

It is rumored that the plant will pass 
into the hands of the Kentucky Wagon 
Mfg. Co., the Ford Motor Co. or the 
Studebaker Corp. 

The property consists of 6V4 acres, on 
which are half a dozen two-story and 
three-story buildings, together with the 
machinery of the plant. 

The sale was made on a decree issued 
by Judge John M. Paris in the Floyd 
Circuit Court in a foreclosure suit of 
the Fidelity & Columbia Trust Co. of 
Louisville, trustee for first mortgage 
bondholders, against the Hercules Motor 
Car Co., the Hercules Sales Co. and 
others. The term "others" includes about 
100 stockholders in various parts of the 
country, who hold stock certificates to 
the amount of $110,325. 

The bonds amount to $19,865; the 
judgment is for $20,658.76, including in- 
terest and attorneys' fees, which, with 
court costs and the expense of the sale, 
bring the aggregate up to $21,285.02. 
The amount realized does not quite cover 
the judgment and costs. 

El wood Iron Works Petitioned 

Chicago, III., Aug. 14 — An involun- 
tary petition in bankruptcy was filed to- 
day in the Indianapolis, federal court 
against the Elwood Iron Works, Elwood, 
Ind. This concern planned to manufac- 
ture the Elco 30, rights to which later 
were secured by the Bimel Buggy Co. 
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Bay State Headlight 
Regulation 

Measure Probably Will Go Into 
Effect Oct. 1— Test 40 
Dimming Devices 

Boston, Mass., Aug. 14 — The regula- 
lation of motor headlights in Massachu- 
setts will probably go into effect about 
Oct. 1, or shortly thereafter, according 
to the present plans of the Massachu- 
setts Highway Commission. At the 
headlight test a few nights ago there 
were forty cars with devices put through 
a series of maneuvers over various roads. 
First the cars were started through one 
of the long avenues of the Country Club 
where there are no lights. Chairman 
Sohier and Commissioners Synan and 
Kemp of the Highway Commission stood 
in the road and halted the cars. The 
three men stood about 30 ft. in front 
of each machine when it stopped and 
then noted how far up on their bodies 
the lights threw their rays. Then they 
stood on the roadside and asked the 
drivers if they could see them with 
their lamps. 

The cars were then sent around the 
avenue and out on the main street near 
the grounds. There the commissioners 
with their engineers and other officers 
of the department together with an ad- 
visory committee of motorists rode in 
every machine around several streets, 
some lighted and some dark. They made 
notes of how the lights work in picking 
out objects; how the dimmers responded 
to the control, etc. Some devices were 
operated by a pedal, others by hand, and 
others were merely the lens or globes in 
the headlights. There were men with 
devices from Detroit, Chicago and Los 
Angeles. 

The advisory committee is to meet 
next week and draw up a report to sub- 
mit to the highway commission, and the 
latter body will then formulate some 
regulation which will become law when 
the Governor and council approves of it 
after it is advertised throughout the 
State. 

45,000 Cars for Detroit 
Detroit, Mich., Aug. 14 — No separate 
record being kept for any city, the exact 
number of automobile licenses issued thus 
far this year to residents of Detroit 
could not be determined at the office of 
the Secretary of State, but the number 
is estimated by officials to be nearer 
36,000 than 35,000. This means that 
thus far this year between 12,000 and 
13,000 new cars have been registered by 
Detroiters. Officials estimate that by 
the end of 1916 Detroit will have from 
45,000 to 50,000 automobiles. 
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Haynes 100% Stock 
Dividend 

Capital Increased from $600,- 
000 to $1,200,000— Factory 
Runs Night and Day 

Indianapolis, Ind., Aug. 16 — At the 
annual meeting of the stockholders of 
the Haynes Automobile Co., held Tues- 
day, Aug. 10, a resolution was adopted 
declaring a stock dividend of 100 per 
cent, increasing the concern's capitaliza- 
tion from $600,000 to $1,200,000. A 
resolution increasing the number of 
directors from nine to eleven was 
adopted. 

The year just closed has been the most 
profitable the company has ever enjoyed. 
The factory has been running day and 
night for months. Last Saturday every 
stockholder received a dividend of 22 
per cent. 

The company has announced it will 
immediately spend $250,000 enlarging its 
plant. It will erect a four-story machine 
shop, a three-story paint shop and a 
large test barn. It will also expend 
$75,000 for new machinery. The new 
buildings will be of steel and brick. They 
will increase the floor space of the plant 
about 150,000 sq. ft and will enable the 
company practically to double its output 
of cars. 



Largest Edition of National Used Car 
Market Report Out 

Chicago, III., Aug. 16 — The sixth 
edition of the National Used Car Market 
Report has now been sent to its subscrib- 
ers and is the largest edition so far pub- 
lished by the Chicago Automobile Trade 
Assn., which controls its issue. The pres- 
ent edition has 123 9 by 12-in. pages as 
against 119 9 by 10-in. pages in the 
previous number. The sixth edition lists 
the names and values of 154 gasoline pas- 
senger cars and 14 electrics. The na- 
tional system of obtaining valuations is 
continued with the addition that Minne- 



apolis prices are also quoted in the new 
edition bringing the list of cities from 
which information is drawn in compiling 
the report to Boston, New York, Phila- 
delphia, Cleveland, Baltimore, New Or- 
leans, Chicago, St. Louis, Minneapolis, 
Kansas City and San Francisco. Each 
of these cities is the center of a zone in 
which the prices given for used cars are 
noted. 

Studebaker's V 2 - Year Earnings Esti- 
mated at $6,300,000 
New York City, Aug. 16 — Stude- 
baker earnings for the % year are being 
estimated in trade circles here' and in 
Chicago at nearly $6,300,000. The 
second half should be better, because the 
plant improvements are largely com- 
pleted. The corporation requires ap- 
proximately $900,000 for its preferred 
dividends. Net earnings, therefore, of 
$6,300,000 for six months would leave 
$5,400,000 for $27,000,000 common stock. 
This is equal to 20 per cent for the six 
months, or at the rate of 40 per cent for 
the full year. 



Few Market Changes 

New York City, Aug. 17 — The mar- 
kets this week declined. Steel on Wed- 
nesday rose 50 cents. The failure of 
the anticipated renewal in the demand 
for copper during the past week resulted 
in a decline of 1 cent, with the market 
weak. Tin futures showed greater ac- 
tivity when consumers, as anticipated, 
entered the market for August and Sep- 
tember shipments. Lead was inactive, 
with the market weak. Producers 
marked down quotations and buyers are 
still absent due to the effect of overpro- 
duction. The cottonseed oil market is in 
an unsettled state, with a heavy under- 
tone. Trading was very dull owing to 
the cheapness of competing products and 
the difficulty of trading with foreign 
countries. Trading was active in crude 
rubber yesterday though there was no 
material change in prices. Gasoline rose 
1 cent on Friday, making the price per 



gallon 14 cents. The rest of the markets 
remained quiet with no changes. 

Overland $750 Delivery Commences to 
Come Through Plant 

Toledo, Ohio, Aug. 14— The new Over- 
land delivery cars are commencing to 
come through the Willys-Overland plant 
in regular production. The chassis used 
is identical with the model 83 touring car 
and the body a very strong one. Steel 
is used for most of the body where pos- 
sible and strength is well combined with 
light weight Special care has been 
taken to insure that the rigidity of the 
body shall be maintained, however 
roughly the van may be used. The rear 
doors have a spring-controlled locking 
device which holds them tight against 
vibration and the finish of the bodies is 
excellent The car is not intended for 
heavy work but should be eminently suit- 
able for the needs of retail trade where 
the loads are moderate and everything 
depends upon speedy delivery of small 
parcels to customers. 

Canadian Ford Stock Has Sold Up to 
$1,500 

Detroit, Mich., Aug. 17— Stock of the 
Ford Motor Co. of Canada, Ltd., has 
recently sold at $1,500 a share, as the 
records of the Detroit Stock Exchange 
show. The par value of the stock is $100. 
On Dec. 17, 1914, the stock sold at the 
lowest price it had been selling for more 
than a year, $475 a share. The sale made 
July 26 shows an increase of 216 per cent 
in the last eight months. 

How the stock has increased in value 
is best shown by the following table: 

Date Last Sale Bid 

December 17, 1914 $475 $475 

January 21, 1915 475 475 

February 6, 1915 475 500 

March 2, 1915 525 500 

March 27, 1915 525 G50 

April 6, 1915 625 600 

April 14, 1915 625 600 

April 30, 1915 700 700 

May 18, 1915 700 750 

May 19, 1915 925 800 

May 21, 1915 925 900 

May 29, 1915 925 950 

June 19, 1915 925 1,000 

June 29, 1915 1,250 1,100 

July 1, 1915 1,325 1,275 

July 13, 1915 1,350 1,276 

July 15, 1915 1,850 1,350 

July 16, 1915 1,360 1,350 

July 19, 1915 1,425 1,400 

July 22, 1915 1,450 1,425 

July 24, 1915 1,450 1,475 

July 26, 1915 1,500 1.476 

Dodge Plant Raises Town Population 
Detroit, Mich., Aug. 7 — Here is a 
good and strong example of what the 
automobile industry really means to a 
community. In 1910, when the census 
of the village of Hamtramck, a suburb 
of Detroit, was taken, it showed that 
there were 3559 inhabitants. The plant 
of Dodge Bros, is located there and at 
that time the concern did not make auto- 
mobiles, and employed between 600 and 
700 men. 

Last year it was decided by the U. S. 



Daily Market Reports for the Past Week 



Material. Tuei. 

Aluminum .33 

Antimony .35 

Beams & Channels, 100 lb 1.47 

Bessemer Steel, ton 22.00 

Copper, Elec., lb 17W 

Copper, Lake, lb 18!4 

Cottonseed Oil, bbl 5.83 

Cyanide Potash, lb .23 

Fish Oil, Menhaden, Brown .40 

Gasoline, Auto, bbl .13 

Lard Oil, prime .87 

Lead, 100 lb 4.45 

Linseed Oil 54 

Open-Hearth Steel, ton 22.50 

Petroleum, bbl., Kan., crude .55 

Petroleum, bbl.. Pa., crude 1.35 

Raneseed Oil, refined .77 

Rubber, Fine Up-River, Para .57 

Silk, raw, Ital 

Silk, raw, Japan 

Sulphuric Acid, 60 Baume .90 

Tin. 100 lb 34.50 

Tire Scrap .04# 



Wed. 

.33 

MV, 
1.47 
22.00 

.1744 

.18!4 
5.77 

.23 

.40 

.13 

.87 
4.45 

.54 
22.50 

.60 
1.35 

.77 

.57 



.90 
35.1 2 V, 
.04 H 



Thurs. 

.33 

.ii'A 
1.47 
22.50 

ATA. 

A7'A 
5.73 

.23 

.40 

.13 

.87 
4.45 

.54 
23.00 

.60 
1.35 

.77 

.57 
3.80 
3.42 V, 

.90 
34.75 

.04 H 



Frl. 


Sat. 


.33 


.33 


.33 


.33 


1.47 


1.47 


22.50 


22.50 


.17 


.17 


■ 17'A 


.17« 


5.80 


5.80 


.23 


.23 


.40 


.40 


.13 


.14 


.87 


.87 


4.45 


4.45 


.54 


.54 


23.00 


23.00 


.60 


.60 


1.45 


1.45 


.77 


.77 


.57 


.57 


.90 


.90 



34.50 
.04« 



34.50 
.04 H 



Week's 
Mon. Changes 

.33 

.31 —.04 

1.47 

22.50 +.50 

.17 —.00^ 

.17!4 —.01 

5.70 —.13 

.23 

.40 

.14 +.01 

.87 

4.45 

.54 

23.00 +.50 

.60 +.05 

1.45 +.10 

.77 

.57 

3.80 

3.45 + .02'/, 

.90 

34.50 

.04« 
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rnmeat to have a special census 
i of the village. The returns showed 
there are now 21,242 inhabitants, 
i his caused the village of Ham- 
■i to be raised from the status of 
rd or fourth class city to that of a 
diss city. It means, among many 
things, that the people will get free 
ry of mail and that the pay of the 
ihof the post-office is to be raised. 
L tkis is due practically entirely to 
ha that Dodge Bros, are now motor 
■Dofarturers. They now employ 
Jp» men in their plant. 

as lire* Reduced Temporarily 25 

Per Cent 
H Tout City, Aug. 16— The Gau- 
fcCorp. has reduced its tire prices 
pant, effective only for this week. 
Ifcwing prices are given on a few 
fciepikr-sized tires: 

r 

I sore than two tires will be sold 
f repurchaser and orders received 
kn of Aug. 21, will not be exe- 
fmft at full list price. 

Cmrford Now in Detroit 
b, Mich., Aug. 14 — Chief Engi- 
1 Crawford of the Cole Motor 
^Indianapolis, is now a Detroiter. 

4e fact that the largest part 
■terials and parts used by the 
come from Detroit it has 
advisable and more satisfac- 
tory the chief engineer of the 
■ closer touch with these con- 
a which parts and components 
AH designing work will 
here in Detroit, which is 
of the removal. 



..115.11 
. . 18.19 



34 x 4 36 x5 
$20.29 $28.65 
24.34 34.27 



Security Prices 
Higher 

Sturdy Demand in All Stocks 
— Willys-Overland Makes 
High Mark 

New York City, Aug. 16 — Substan- 
tial gains in the security markets oc- 
curred last week. The gains this week 
range from a half to thirty-eight points. 
The losses were light, ranging from one- 
quarter to three points. The highest gain 
was noted on Wednesday when Willys- 
Overland rose thirty-eight points. This 
rise was the feature of the market. The 
next highest gain was made by Stude- 
baker, a rise of fifteen and a quarter 
points. General Motors was also a fea- 
ture, with a fifteen-point gain. There 
were also noted many substantial gains 
in the tire markets, the highest of which 
was Kelly-Springfield second preferred, 
which rose twenty points. The rest of 
the rubber gains were heavy, ranging 
from one to fifteen points. The Detroit 
issues also showed very large gains, 
General Motors common being the fea- 
ture of the market with a twenty-point 
rise. Reports of good earnings brought 
Studebaker common up fifteen and a 
quarter points. The inactive stocks re- 
mained quiet; the only gain that occurred 
was that of the Atlas Drop Forge Co., 
making a rise of two and a half points. 



Air Spring Co. Formed in Bradford 

Bradford, Pa., Aug. 12 — Articles of 
incorporation of the Bradford Air 
Spring Co. have been applied for. This 



company has been building and testing 
on a small scale for the last three years, 
and now will start producing on a larger 
order. The directors of the company are 
J. A. Fraunheim, W. W. Hughes and 
F. M. Nash, the offices being located in 
the Schoenblom Building at Main and 
Kennedy Streets. 

The company controls several patents 
on pneumatic springs for vehicles. The 
spring itself is automatic. The air is 
pumped into the cylinder by the motion 
of the car, and as each spring is individ- 
ual, three of the wheels may ride on the 
road and only one be raised when the car 
comes in contact with an impediment. 
The individuality of each spring permits 
of uneven distribution of the load in a 
car without affecting the level position 
of the body. 

In addition to the plant of the Brad- 
ford company, the shops of Bovaird & 
Co. will be utilized for the present. 

Wayne Wheel & Bow Elects 
Wayne, Mich., Aug. 14 — At a meet- 
ing of those interested in the recently 
organized Wayne Steering Wheel & Bow 
Co. the following officers were elected: 
William Wetherell, president; J. C. Cole- 
man, vice-president ; A. A. Snyder, treas- 
urer; Miss E. John, secretary. The 
board of directors consists of the first 
three named officers and C. Papke, V. 
Vallance, E. Hoops and H. Ditmer. 

Baughman Winton Sales Mgr. 
New York City, Aug. 16 — O. F. 
Baughman has been appointed sales 
manager of the Winton company, Cleve- 
land, Ohio. Mr. Baughman has been 
connected with the sales department of 
that company since 1903. 



Automobile Securities Quotations on 



, 1914 , 

Bid Asked 



ttiAer Co. com 

SsHfcr Co. pfd 

CasDnji pfd 

■at?... 

par Co. com 

Co. pfd 

Battery Co 

k Rubber Co. com 

* Robber Co. pfd 

Co. com 

Co. pfd 

Co. com 

Co. pfd a ! 

i Robber Co. com : 

I Rubber Co. pfd 3.. 

lac, pfd « ' 

Co. com '51 

Co. pfd 5 : 

Tire Co. com I 

Tire Co. 1st pfd » < 

Tire Co. 2d pfd § 

Co. com '2 . 

Co. 1st pfd ~ , 

Co. 2d pfd § I 

Ca. com °^ 

Co. ofd. 0 _. 

t M*tt Co. com 

Ufa. Co. pfd 

Ctr Co. com 

fir Co. pfd 

Car Co. com. 

Ck Co. pfd 

Co. com 

_ Co. pfd 

••Tradt Co 

tCw Co • 

Co. pfd 

**» Speed. Corp. com - . . . • 
*»* Speed. Corp. pfd 



, 191 




Wk't 


Bid Asked Ch'ge 


300 






101 


110 




100 


102 


+ 2 


70 


79 


87 


90 


—3 


94 


97 


—2 


62 y, 


64 


+ 10J4 


510 


515 


+4 


111 




+2 


218 


220 


+ 15 


107 


110 


+ 2 , 


58 


59 


+ 7 'A 


117/ 2 


108 


+ 13/, 


268 


270 




107 


108 "4 


+ 2 


25 54 


26 % 


+654 


48tf 


49 


+ 5 54 


184 


185 


+ 14 


86 


88 


+ X 


180 


183 


+ 20 


40 


42 


+ 11 


8654 


87 % 


+ 2/, 


34 54 


3554 


+ 1J4 




195 




107 


10754 


+ 3 




120 




97>4 


10054 




70 


73 


+ 3 


11 


S3% 


4- 1 


42 




+ 6 


92 


94 




1754 


18 




33 


34 


— A 


66 


68 


+s% 


105 


107 





the New York and Detroit Exchanges 

, 1914 v 

Bid Asked 

Studebaker Corporation com 

Studebaker Corporation pfd 

Swinebart Tire & Rubber Co 

Texas Company 

V. S. Rubber Co. com 

U. S. Rubber Co. pfd 

Vacuum Oil Co 

White Company pfd 

Willys-Overland Co. com 

Willys-Overland Co. pfd 

ACTIVE STOCKS 

Chalmers Motor Co. com 9954 

Chalmers Motor Co. pfd 

Continental Motor Co. com 155 180 

Continental Motor Co. pfd 75 

General Motors Co. com 66 70 

General Motors Co. pfd 80 86 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Maxwell Motor Co. com 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 97 

•Reo Motor Car Co 20 21 

•Rto Motor Truck Co 11 'A 12 

Studebaker Corporation com 

Studebaker Corporation pfd 

INACTIVE STOCKS 

•Atlas Drop Forge Co 19 

Ford Motor Co. of Canada, Ltd 560 

Kelsey Wheel Co 

*W. K. Pruden Co 20'A 

Regal Motor Car Co. of Canada pfd.. 23 

BONDS 

General Motors, notes, 6s, 1915 100 

Packard Motor Car Co., 5s, 1916 

*Par value $10; all others $100 par value. 



, 1916 , 


Wk's 


Bid 


Asked Ch'ge 


99 


100 


+ 1S54 


104 


105 


+ 1 


85 


90 


143 


14354 


+4 


*7% 


48 


+ 54 


103 


10354 


—1 


218 


221 


—2 


110 




+ 7 


184 


186 


+ 38 


104 


107 


+ 1 


87 






9654 


9754 
300 


+ 8!4 


83 


86 




216 


220 


+ 20% 


108 


110 


+ 3 


40 


43 K, 
88tf 


+ 544 


86}4 


+3 


35 


37 


+ 3 


114 






99 






33 


33*4 


-X 


17M 


18 


+ 54 


95 


98 


+ 1354 


10354 


106 


+ 2X 


28 




+ 254 


1475 






205 






2054 


21 





98 54 
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Twenty -Seven En- 
tries for Elgin 

Eleven Contestants for C. A. C. 
Cup Race and Sixteen for 
Elgin Trophy 

Chicago, III., Aug. 17 — Twenty-seven 
entries have been received for the fifth 
annual Elgin road races which will be 
run over the 8.36 mile Kane County 
course on Friday and Saturday of this 
week. The Chicago Automobile Club 
Cup event, which will be held Friday, and 
for which cars of a piston displacement 
of 300 cu. in. or less are eligible, has at- 
tracted eleven nominations while there 
will be sixteen contenders for the Elgin 
trophy in Saturday's event for which the 
maximum piston displacement is set at 
450 cu. in. 

Many Stars Entered 

With the exception of Dario Resta and 
Bob Burman, the Elgin meet has at- 
tracted the majority of the stars of 
America's speed firmament and the two 
races, each of which will be 301 miles in 
length, promise to be bitterly contested 
and faster than those of last year when 
Ralph De Palma averaged a fraction bet- 
ter than 73 miles per hour in scoring a 
double victory with his Mercedes. 

De Palma Defends Trophies 

De Palma will be on the starting line 
to defend both of the trophies that he 
captured last August. He will have some 
stubborn opposition for among his chal- 
lengers are Earl Cooper, winner of the 
1913 American road-racing champion- 
ship; Gil Anderson, the pioneer of the 
Stutz team who captured the Elgin 
trophy 2 years ago; Barney Oldfleid, the 
master driver of the world in his Delage, 
and Eddie O'Donnell, the star of the 
Duesenberg forces. 

Ten for Both Days 

Ten of the drivers will appear on both 
days of the speed carnival, the entrants 
of the following cars believing that their 
mounts have sufficient stamina to with- 
stand the high-speed test of 602 miles; 
De Palma's Mercedes, Bragg's Stutz, 
Cooper's Stutz, Anderson's Stutz, Hen- 
derson's Duesenberg, O'Donnell's Duesen- 
berg, Brown's Du Chesneau, Patrick's 
Mercer, Alley's Ogren and Oldfield's De- 
lage. In fact, the Cornelian, to be driven 
by Frank Justen, is the only car in the 
C. A. C. Cup race that has not been en- 
tered in the Elgin trophy contest. 

Six for Elgin Cup Only 

Six cars have been groomed solely for 
Saturday's speed battle as follows: A 
Duesenberg, which probably will be 
driven "by Eddie Rickenbacher; Andy 
Burt's Stutz, Scott's Anderson special, 



Otto Henning's Mercer, Fred Robillard's 
Lozier and George Buzane's De Dietrich. 

Ralph Mulford, who captured the 300- 
mile race on the Des Moines speedway 
10 days ago, originally was scheduled to 
drive the third Duesenberg Saturday, 
but yesterday wired the promoters that 
it would be impossible for him to com- 
pete because of a business engagement in 
New York. An effort is now being made 
to induce Eddie Rickenbacher to take the 
mount. The Elgin course is faster than 
ever before, according to the drivers, who 
predict that the winners will be forced 
to average better than 80 miles an hour 
in order to annex the major portion of 
the prize money. The roads have been 
widened, rolled and oiled and two of the 
four turns have been reconstructed since 
last year. 

The prize money for this year's races is 
the same as last year, $3,000 each day, 
but the Elgin promoters have introduced 
an innovation in that they will give $100 
to each driver completing 100 miles and 
$200 to each driver finishing 200 miles, 
provided they do not run one, two, three 
and therefore are not eligible to partici- 
pate in the division of the regular purse, 
which will be split $1,800 for first, $700 
for second, and $500 for third. 

Practice Starts at Elgin 

Elgin, III., Aug. 14— Practice for the 
Elgin races Aug. 21 and 22 started on 
the 8-mile course lying in the outskirts 
of Elgin. The track is immeasurably su- 
perior to former years and an average 
speed of 80 m.p.h. may not be impossible 
if weather conditions are favorable. The 
course has been oiled for several weeks 
and times made over it in practice were 
well above those of last year. Speeds of 
over 100 m.p.h. are being maintained on 
the straightaways. 

ENTRIES FOR ELGIN FIRST DAY 

Car Driver Car Driver 

Mercedes De Palma Du Chesneau Brown 

Stutz Brags Mercer Patrick 

Stutz Cooper Ogren Alley 

Stutz Anderson Cornelian Justen 

Duesenberg Delage Oldfleid 

Henderson 
Duesenberg 

O'Donnell 



Car 



SECOND DAY 
Driver Car 



Driver 

Mercedes De Palma Anderson Special 

Stutz Bragg Scott 

Stutz Cooper Du Chesneau Brown 

Stutz Burt Mercer Henning 

Stutz Anderson Mercer Patrick 

Duesenberg Ogren Alley 

Henderson Lozier Robiiiard 

Duesenberg DeDietrlch Buzane 

O'Donnell Delage Oldfleid 

Duesenberg 

Rickenbacher 



20,814 Cars in Oregon 
Salem, Ore., Aug. 14 — Figures com- 
piled by the Secretary of State show that 
at the close of business July 15, 20,814 
automobiles had been licensed since the 
first of the year. This figure is more 
than 4000 in excess of the entire regis- 
tration for 1914. 



$250,000 Speedway 
for Louisville 

2-Mile Oval Planned — 300 
Acres Bought — Ready for 
Race by Spring 

Louisville, Ky., Aug. 14 — If the pres- 
ent plans of local capitalists and men 
from Cincinnati and Indianapolis are 
carried out, Louisville will have a 
$250,000 motor speedway, with a 2-mile 
oval course. Property aggregating 300 
acres has been purchased and leased im- 
mediately south of and adjoining the 
Douglas Park race track, and it is pro- 
posed to construct a track which will 
attract the leading stars in the auto- 
mobile racing field. 

Incorporation of the Louisville Auto- 
mobile Speedway and organization of the 
controlling company will be completed 
within 30 days, it is announced, and 
work will be started on the course within 
the following 30 days. Although it is 
declared to be possible that the first meet 
will be held in October, if the course can 
be completed by that time, the promoters 
announce that the speedway will be in 
shape for a big meet by spring. 

The plans of the company call for the 
erection of a grandstand having a seat- 
ing capacity of 10,000 persons. This 
stand will be arranged so that others 
can be added if needed. 

Big Men Behind It 

George L. Martin, of the real estate 
firm of Mueller & Martin, is one of the 
principal promoters. He secured the 
ground for the speedway. Interested 
with Mueller and Martin in the speed- 
way project are Carl G. Fisher, origin- 
ator and president of the Indianapolis 
Motor Speedway; Louis Seelbach, presi- 
dent of the Seelbach Hotel Co.; Patrick 
J. Hanlon, former vice-president of the 
American Tobacco Co.; Frank Fehr, 
president of the Frank Fehr Brewing 
Co.; Basil Doerhoefer, a local capitalist, 
and J. H. McKee, a Cincinnati capitalist 

With the exception of a tract of 55 
acres leased from the J. F. Callaway 
estate for a term of years, all of the 
property was bought Stonestreet & 
Ford, engineers in the Louisville Trust 
Building, are working out plans for the 
course, which will be designed to over- 
come defects apparent in other speed- 
ways. Built of 2 x 4 timbers set on end, 
it will enable drivers to attain a speed 
of 90 to 96 miles an hour. 

It is proposed to offer purses of similar 
proportions to those given in Indianapolis 
and Chicago, aggregating probably 
$50,000, thus attracting all the speed 
kings whose performances have drawn 
great crowds to the Indianapolis and 
Chicago races. Accommodations will be 
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for out-of-town motorists. 
J be held at least one each year. 
t (Mflwlling company will be in- 
dented with a capital stock of 
, this sum covering the amount 
: fourteen pieces of land included 
! 304 teres and for the cost of 



|Cnu Race for November 20 

Ciu, Aug- 12 — Definite ar- 
ses tor the Corona race to be 
kSovember will be made early this 
ted it has been practically decided 
it. 20 will be the date, 
t action to be taken will be the 
ition of the Corona Auto 
sl, which conducted the two 
ms. Immediately after the 
atkn passes into history a 
ition will be incorporated. 

$1,000,000 Speedway Co. 
Del., Aug. 14— The New 
•Motor Speedway Assn., to carry 
racing in New Orleans, 
incorporated with a capital 
f {1,000,000. The incorporators 
Lindsay and J. C. Williams 

.m. 

plans to construct a 
1 to cost about $500,000, which 
in time for a long-dis- 
fin February, 1916, the Satur- 
(Kardi Gras. The Mardi Gras 
i made an annual event. 

I Tickets on Sale 

Cmr, Aug. 16— The 
I Bay Speedway Corp. to-day 
' safe of tickets at its ticket 
Broadway, this city. The 
opening meet on Oct. 2 
i: Grand stand, $3; bleach- 
sotomobile parking spaces 
> af track, $25, $15, $10 and 
i $50 and up, general admis- 
Each box accommodates six 
I diagram of the entire field, 
parking spaces, together 
i from this city to the track, 
upon request to the man- 



20 Cadillac Day 

Cal., Aug. 12— The 
Panama Exposition have 
. 20 as Cadillac Day at the 
i the first time that such an 
i conferred on a motor car, 
•oxmection a State-wide tour 
cars has been announced 
! Cadillac owners from all 
' California. 

iiMamobile Force Planned 
Cmr, Aug. 13 — Members 
i Club of America have 
I a plan to organize a de- 
( armored automobiles. 



Detroit to Have 
Show Building 

Auditorium 165 by 330 Ft. To 
Be Built — Next Detroit 
Show May Be Held There 

Detroit, Mich., Aug. 16 — At last De- 
troit is to have an exhibition building 
and to local automobile dealers, espe- 
cially to C. C. Starkweather, formerly 
president of the Detroit Automobile 
Dealers' Assn. and who is manager of 
the local branch of the Buick Motor Co. 
most of the credit is due for the success 
in launching the organization. 

Upon property facing 206 ft. on Wood- 
ward and Cass Avenues and 450 ft. on 
Antoinette Street, there will be erected 
an auditorium and convention hall 165 
by 330 ft. The hall will have a seating 
capacity for at least 24,000 people and it 
is expected that the next Detroit auto- 
mobile show will be held in it. 

The organization is known under the 
name of Merchants' and Manufacturers' 
Auditorium and will be incorporated. 
C. C. Starkweather is president; Walter 
Wilmot, who has been in charge of the 
local automobile shows for many years, 
is vice-president and general manager; 
W. J. Gordon, president of the Gordon 
Auto Sales Co. is treasurer and H. C. 
Bulkley, of Campbell, Bulkley & Ledyard 
is secretary. 

On the street frontages the building is 
to be two stories high, 60 ft. deep on 
Woodward and Cass Avenues and 40 ft. 
deep on Antoinette, this for the purpose 
of providing a number of stores or show 
rooms 20 ft. wide for automobile supply 
dealers and manufacturer's agents or 
automobile dealers. 

The interior of the exhibition hall will 
have two mezzanine balconies which may 
be used at show time for parts and ac- 
cessory exhibits and which ordinarily 
will provide space for manufacturers 
agents and others. 

Work on the new building is to be 
started within 30 days and it is expected 
that it will be ready by Jan. 1. 

Mulford Special Stars on Track 

Flemington, N. J., Aug. 13 — A Mul- 
ford Special, driven by Ira Vail of 
Brooklyn, starred in the four 5-mile 
events and a pursuit race held at the 
V4-mile track here to-day, by taking 
three firsts and two seconds. In the 
Australian pursuit race, Joseph Lam- 
bert's mechanician, Amos Miller, in a 
Stutz was seriously injured when their 
car crashed through the fence in the 
final lap. Vail won this race. 

Vail took first in the special invitation 
race with Lambert second, the time being 
6:18. The next 5-mile event was for 
cars under 30 cu. in. piston displacement, 



which was won by Vail, in 6:39%. The 
fastest time of the day was made by 
Theobold in a Mercedes, who won the 
free-for-all in 6:15%. Lambert's Stutz 
won the 5-mile handicap in 6:19. 

5-Day Business Tour To Replace Wis- 
consin Reliability Run 
Milwaukee, Wis., Aug. 14 — To take 
the place of the annual Wisconsin reli- 
ability tour, admittedly a stimulant for 
motor car sales in Wisconsin, and to 
advertise the fall motor show to be held 
Sept. 13 to 17 in connection with the 
Wisconsin State Fair here the Mil- 
waukee Automobile Dealers, Inc., will 
conduct a 5-day tour covering approxi- 
mately 1000 miles Aug. 23 to 28. The 
pathfinder, an Overland, returned Satur- 
day, Aug. 14, and reports unprecedented 
interest in the run. The tour will be 
purely of a business and social nature, 
with no contest features, and at least 
seventy-five cars are expected to par- 
ticipate. The exact mileage of the route 
is 965, and embraces every city of con- 
sequence in southern, eastern, western 
and the central part of Wisconsin. 

Trying Out New Denver Traffic Rules 

Denver, Col., Aug. 14 — Three new 
traffic regulations are being tried out in 
Denver under ordinances just put into 
effect, following a recent avalanche of 
fatal and otherwise serious accidents in- 
volving motor cars, other vehicles, street 
cars and pedestrians. 

One prohibits cars from parking on 
streets in the business section with either 
of the inside wheels farther than 2 ft. 
from the curb, or the front line of the 
car closer than 4 ft. to the rear line of 
the car next in front. This restriction 
applies especially to the business streets 
having street car lines, where crowded 
conditions have become a menace to all 
kinds of traffic. 

Another requires headlights on all 
bicycles and motorcycles while in motion, 
and rear lights on all carriages and all 
other kinds of vehicles, whether moving 
or standing, with the exception of vehi- 
cles used for transporting oil or gasoline. 
These headlights must show a white light 
visible a distance of 50 ft. in the direc- 
tion of travel, and the rear lights must 
show a red light visible 20 ft. to the rear. 
All vehicles loaded with materials pro- 
jecting from the rear must carry the red 
signal light at the extreme rear point of 
such projecting materials. 

The third establishes marked courses 
for pedestrians to cross the streets inside 
the curb line at street intersections, and 
prohibits crossing an intersection at an 
angle or crossing a street in the middle 
of a block. White lines in both direc- 
tions form a square for vehicle traffic at 
all street intersections in the business 
district, and pedestrians are not allowed 
inside this square. 
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Predict Rise in 
Crude Oil Price 

Scarcity Will Affect Gasoline 
Price, Say Texas Oil Men 
—650,000 Bbl. Yearly 

Houston, Tex., Aug. 13 — It is the ex- 
pressed opinion of leading oil operators 
of Texas that there will be a big increase 
in the price of light crude oil, suitable 
for refining, during the next few months. 
In consequence of the growing scarcity 
of the product the prices of gasoline will 
naturally show a corresponding raise. 
W. H. Gray of Houston, who has made a 
study of the situation, said: 

"The world is now using approxi- 
mately 650,000 barrels of lubricating and 
light crude oils daily. If the present 
rate of increase of consumption of these 
oils continues for seven years there will 
be at that time a total of more than 
1,000,000 barrels used daily. Of the 
present consumption Texas produces 
about 40,000 barrels daily and Oklahoma 
about 325,000 barrels daily. The balance 
of the daily production comes from the 
Eastern fields. Of course, new fields of 
light crude oil may be found that will 
make a change in the situation which the 
consumers and operators are now facing. 
Prospecting for such fields is going on in 
many parts of the world. Unless the 
production is materially increased prices 
will rise." 

Dunkirk Leads Europe in American 
Cars and Trucks 

Dunkirk, France, July 24— American 
automobiles are to be found in this town 
in greater number and wider variety than 
in any other place on the Continent of 
Europe. This is due to the fact that 
while Dunkirk is a French town, it is 
also an important military center for 
both the Belgians and the British. The 
town is actually within sight of the 
Belgian frontier, and as there is now no 
big town in Belgium left to the Belgians, 
Dunkirk forms a most convenient refuge. 

The British Army Service Corps is 
making a big use of Peerless trucks; the 
Canadians also have a number of Peer- 
less. The French in this neighborhood 
are mostly supplied with trucks and cars 
from their own factories, although not 
far from here there are a number of 
2-ton Whites used almost exclusively for 
carrying troops to and from the trenches. 
The Belgians have enough American au- 
tomobiles to run a New York show: 
Fords, King, Overland, Krit, and other 
light rigs, used mostly for ambulance 
work; Pierces predominate in trucks, and 
Italy has supplied them with a number 
of Fiats and Diattos. These Italian 
cars are mostly touring car chassis. Since 



Italy came into the war the Belgians 
have had much trouble in getting spare 
parts for their Italian cars. 

The Pierce 2-ton trucks are looked upon 
as a luxury. All drivers I have been 
able to talk to are delighted with them — 
but are unanimous in kicking against the 
governors. As the officers insist on gov- 
ernors being fitted, and would not allow 
them to be taken off under any condi- 
tion, the drivers' kicks are altogether in- 
effective. All the Belgian drivers are 
speed mad, and they dislike being held 
down to 20 kilometers an hour by a little 
governor which they cannot take off. 

St. Louis Gasoline Cut Raises Crude 
Oil Price 

St. Louis, Mo., Aug. 14 — The alleged 
war of the Standard Oil Co. against in- 
dependents in St. Louis will be called to 
the attention of the Independent Petro- 
leum Marketers Assn. of the United 
States at its annual convention in Mil- 
waukee, Wis., on Aug. 25 and a recipro- 
cal slap at John D. Rockefeller's com- 
pany will be demanded by the local 
dealers. 

Announcement to this effect was made 
here to-day by F. C. Bretsnyder, presi- 
dent of the Bell Oil Co. and an officer in 
the national organization. The fight 
during the last eighteen months has 
brought the retail price of gasoline down 
from 17% cents a gal. to 8.9 cents a gal., 
a cut of almost 50 per cent and has 
raised the price of crude oil 25 per cent, 
Mr. Bretsnyder said. 

While the price of gasoline has been 
reduced in many eastern cities also, 
local dealers claim that nowhere has it 
been cut so frequently and deeply as in 
St. Louis. Almost invariably the cuts of 
1 cent each were first announced here by 
the Standard Oil. The Pierce Oil Corp. 
soon followed and the smaller dealers 
fell into line. 

N. Y. Safety First Society Recom- 
mends New Laws 

New York City, Aug. 12 — The Safety 
First Society of New York to-day con- 
cluded an investigation of street acci- 
dents during several months by recom- 
mending to the Board of Aldermen to 
pass ordinances on the following: 

Providing for the elimination of daz- 
zling head and side lights on automo- 
biles. 

Requiring parallel parking at the curb 
for all vehicles of the delivery type. 

Requiring the use of mirrors on all 
motor vehicles in Greater New York. 

Requiring owners of all motor vehicles 
with chain drive to inclose the chains 
with suitable guards. 

Making it a misdemeanor for any per- 
son to "hitch on" or trespass upon a 
motor truck or horse-drawn vehicle, un- 
less employed by the owner of such 
vehicle. 



The society also favored provision in 
buildings for runways for loading and 
unloading vehicles so as to relieve street 
congestion. 

135,000 Cars for Michigan 
Lansing, Mich., Aug. 14 — Officials of 
the Secretary of State's Department have 
been indulging in some figuring as to 
what the new Michigan automobile tax 
law will mean to the state in the way 
of revenue. Basing their estimates upon 
the issuance of 135,000 license numbers, 
and the average tax per car at $12, the 
state would receive a minimum of $1,620,- 
000 from the .owners or users of auto- 
mobiles during the first year the new 
law is in force. This would be more than 
double the amount estimated when the 
law was discussed. 

The Newell Smith automobile tax law 
which goes into effect Jan. 1 provides 
for a tax of 25 cents per horsepower plus 
25 cents per each 100 lb. of weight. Up 
to the end of this week more than 102,000 
tags have been issued for 1916 cars, and 
at the rate they are being applied for the 
officials believe that 135,000 cars will be 
licensed by the end of the year. 

Gasoline Up 1 Cent in New York City 
New York City, Aug. 17 — Gasoline 
went up a cent to-day, from 13 to 14, 
delivered to the garageman. The Stand- 
ard Oil Co. and the Texas Co. both 
raised. The last previous raises were: 
Standard, July 27, from 12 to 13 ; Texas, 
July 28, from 12 to 13. 

Ohio's New Laws in Effect 

Columbus, Ohio, Aug. 13 — The an- 
nouncement is made by the Ohio Auto- 
mobile Department that the new laws 
governing the operation of automobiles 
in the State, passed by the Ohio Legis- 
lature at the last session are now becom- 
ing effective. 

The law making it a felony to change 
a manufacturer's serial number or to 
have a car with a changed number in 
his possession became effective July 29. 
The law permitting the transfer of 
number plates from one car to another 
by the same owner by the payment of a 
fee of $1 became effective Aug. 1. The 
law reducing the fees for registering 
manufacturers and dealers from $20 to 
$10 became effective July 25. 

Donaldson, Sr., Killed in Race 

Spirit Lake, Iowa, Aug. 13 — R. E. 
Donaldson, owner of the Emden car, 
which finished in eleventh place in the 
Indianapolis 500-mile race, and father of 
H. G. and L. C. Donaldson, both of 
whom participated in the race as me- 
chanics, was killed instantly in an auto- 
mobile race here this afternoon. The 
sons won first and second places. 
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Martin Body to Add— The Martin 
Metal Co., Wichita, Kan., builder of 
metal automobile bodies, is planning an 
addition to its plant. 

Covert to Build — The Covert Motor 
Vehicle Co., Lockport, N. Y., has let a 
contract for a three-story and basement, 
44 by 96-ft. factory building. 

Hancock Co. Adds — The Hancock Mfg. 
Co., Charlotte, Mich., manufacturer of 
automobile sundries, is completing the 
erection of a brick and steel addition to 
its plant, 80 by 160 ft., doubling its 
capacity. 

F. W. D. Extending— The Four Wheel 
Drive Co., Clintonville, Wis., is erecting 
a large addition to its present factory, to 
cover an area of 100 by 186 ft. New 
machinery and equipment will also be 
purchased. 

To Make Bodies— The Nineveh Coach 
& Car Co., Nineveh, N. Y., has increased 
its capital stock and will erect additional 
buildings for the manufacture of auto- 
mobile bodies. New equipment will also 
be installed. 

Western Supply Enlarges — The West- 
ern Auto Supply Manufacturing Co., 
Bellingham, Wash., will construct a BO-ft 
addition to its plant and install new 
machinery, including testing machine, 
generator, cylinder boring machine, etc. 

Moreland Truck Doubles Capacity — 
The capacity of the Moreland motor 
truck factory is to be more than doubled. 
This will mean that more than 100 motor 



trucks of this make are to be manufac- 
tured in Los Angeles every month. This 
company is also prepared to spend 
$1,600,000 each year in bringing the Los 
Angeles plant up to its full capacity. 
Moreland distributing and service sta- 
tions are to be established in all the 
important towns of southern California. 

Chester Rubber Adds— The Chester 
Rubber Tire & Tube Co., Chester, W. Va., 
a subsidiary of the New York firm, is 
erecting extensive additions to its plant, 
which is expected to increase its capacity 
about eight times. 

New Akron Tire Co. — A new tire- 
making plant will be established in 
Akron, Ohio, by the Western Tire & 
Rubber Co. A three-story building, 60 
by 160 ft., will be erected and a power 
plant will be installed. 

Overland Warehouse Started — Con- 
struction of the Willys-Overland $250,- 
000 warehouse plant in the Midway, St. 
Paul, has been begun. Excavation is 
being done with an immense crew of 
men, steam shovels and dinky trains. 

Simple Engine Co. Moves — The Sim- 
ple Gas Engine Co., Brainerd, Minn., has 
moved its offices and works to Ashland, 
Wis., and is now producing a line of in- 
ternal combustion engines. The com- 
pany occupies the former plant of the 
Ski Mfg. Co., and its foundry work is 
done under direct supervision at the Nel- 
son Roen Foundry Co. C. A. Anderson 
is general manager and chief engineer. 

To Make Carbureters, etc. — Thomas 



Spence, president, and W. G. Spence, 
vice-president of the Rundle-Spence Mfg. 
Co., 100 Second Street, Milwaukee, 
manufacturing plumbers' and steamfit- 
ters' supplies, are the moving spirits in 
the organization of the Turbo Motor De- 
vices Co., capital stock $30,000, which 
intends to manufacture and market a 
number of appliances for internal com- 
bustion engines, including a carbureter. 
Associated with the Spence interest in 
the new concern are M. L. Fykse and 
L. M. Smith. 

Linde Air Products' Milwaukee Plant — 
The Linde Air Products Co. of New 
York has purchased a large factory site 
at Thirty-eighth and National Avenues, 
Milwaukee, and will at once establish a 
branch plant to serve Milwaukee and 
Wisconsin users of welding and cutting 
apparatus. The site is 150 by 700 ft. 
and is located on the joint belt line rail- 
road. The building will be of concrete 
and brick, one-story, 150 by 250 ft. in 
size and cost about $50,000. Until now 
the Chicago branch has been supplying 
this territory, but the growth of the use 
of the oxygen welding and cutting proc- 
ess, together with the use of the 
equipment for cleaning gas engines, 
necessitated the establishment of a di- 
rect branch in the heart of the Milwau- 
kee manufacturing district. The new 
shop will be ready by May 1 and 
there will be 100 operatives engaged for 
its operation. The Linde company, an 
$18,000,000 corporation, recently was 
licensed to do business in Wisconsin. 



The Automobile Calendar 



Aug. 20-21 Elgin, 111., Road Races. 

Aug. 23-28 Milwaukee, Wis., Wiscon- 
sin Reliability Tour. 

Aug. 26 Ventura, Cal., Show. 

Aug. 30 Columbus, O., Show, Ohio 

State Fair, Columbus 
Auto. Show Co. 

Sept Peoria, 111., Second North- 
western Road Congress. 

Sept. 4 Twin City, Minn., 500- 
Mile Race; Twin City 
Motor Speedway Co. 

Sept. 6-9 Worcester, Mass., Show, 

Dealers' Assn. 

Sept. 6-10 Indianapolis, Ind., Show, 

Indiana State Fair. 

Sept. 6-15 Detroit, Mich., Show, 

Michigan State Fair. 

Sept. 8-11 Hamline, Minn., 2-Day 

Meet at State Fair 
Grounds between Minne- 
apolis and St. Paul, State 
Fair. 

Sept. 13-17 Milwaukee, Wis., Show, 

Automobile Dealers' 
Assn. 

Sept. 13-17 Oakland, Cal., Pan-Ameri- 
can Road Congress. 

Sept. 17-18 Peoria, 111., Illinois Oarage 

Owners' Assn. Conven- 
tion. 

Sept. 18 Providence, R. I., 100-Mile 

Race, Narragansett Park 
Speedway, Inc. 

Sept. 18-25 Los Angeles. Cal., Show, 

Shrine Auditorium. 



Sept. 20-25 San Francisco, Cal., In- 
ternational Engineering 
Congress. 

Sept. 24 Indianapolis, Ind., S. A. E. 

First Section Meeting. 



Sept. 27-Oct. 10. . .Denver, Col., Show, Inter- 



national Soil Products 
Exposition. Automobile 
Trades Assn. of Colorado. 

Oct Dallas, Tex., Show, Dallas 

Automobile Dealers' 
Assn. 

Oct Los Angeles, Cal., Broad- 
way Automobile and 
Flower Show, Automobile 
Dealers' Assn. 

Oct. 1-2 Trenton, N. J., Track 

Races : Inter-State Fair. 

Oct. 2 New York City, Sheepshead 

Bay Motor Speedway 
Track Meet. 

Oct. 2 Fresno, Cal., 150-Mile Race. 

District Fair, Fresno 
County Agricultural 
Assn., C. G. Eberhard. 

Oct. 2-9 Cincinnati. Ohio, Show, Mu- 
sic Hall, Cincinnati Au- 
tomobile Dealers' Assn. 

Oct. 3-10 St. Louis, Mo., Show, For- 
est Park Highlands, St. 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 

Oct. 4,5,6 Columbus, O., Garage 

Owners Convention. 



Oct. 6-16 New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tral Palace. 

Oct. 9 Indianapolis, Ind., 100-Mile 

Invitation Race, Motor 
Speedway. 

Oct. 11-12 Dayton, O., National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 

Oct. 14 Chicago, S. A. E Standards 

Committee Meeting. 

Oct. 16 Chicago, 111., 350-Mile Race, 

Chicago Speedway. 

Oct. 18-19 Cleveland, O., Hotel Statler, 

Sixth Annual Convention, 
Electric Vehicle Assn. of 
America. 

Nov. 1-3 Pasadena. Cal., Show, Hotel 

Green, Walter Hempel. 

Nov. 18 Arizona 150-mile Grand 

Prix. 

Nov. 20 Corona, Cal., Road Race. 

Nov. 29-Dec. 4.. . .Electric Prosperity Week. 

Dec. 31 New York City, Show; 

Grand Central Palace. 

Jan. 22, 1916 Chicago, 111., Show; Coli- 
seum. 

Jan. 24-29 Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

March 4-11 Boston, Mass.. Truck Show, 

Mechanics Bldg. 
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Smith Sales Mgr. — A. J. Smith has 
returned to automobile circles in San 
Francisco, and has taken the position of 
sales manager with the Reliance Auto- 
mobile Co., northern California dis- 
tributors of the King car. 

Schramm Resigns from Packard — 

R. I. Schramm, until recently assistant 
advertising manager of the Packard 
Motor Car Co., Detroit, Mich., recently 
resigned to become distributor in Ottawa, 
Canada, for the Ford Motor Co. of 
Canada, Ltd. 

McKenzie Goes to Portland — L. E. 
McKenzie, formerly in charge of the 
Studebaker interests in Pittsburgh, has 
been appointed assistant manager of the 
Portland branch, succeeding Clete 
Mulick, who has been transferred to the 
San Francisco Studebaker branch. 

K noble Hyatt Assistant Advertising 
Mgr. — Cliff Knoble, formerly with the 
National Cash Register Co., Dayton, 
Ohio, where he was connected with the 
advertising department, has been ap- 
pointed assistant advertising manager of 
the Hyatt Roller Bearing Co., Detroit, 
Mich., and will assist Advertising Man- 
ager W. E. Biggers at the Detroit head- 
quarters. 

Bunnell Heads Portland Chalmers — 

Portland, Ore., has been chosen as the 
executive headquarters for the Chalmers 
Motor Co., with Marc Bunnell as district 
manager. The territory will consist of 
the field north of California and west of 
the Dakotas. In the immediate future 
Mr. Bunnell will open up factory offices 
in Portland. The Chalmers agency for 
Oregon and Washington will be retained 
by the veteran dealer, H. L. Keats. 



Garage 



Regal to Move— The Regal Motor Co. 
of Boston, Mass., has signed a lease to 
occupy part of the new building just 
erected on Commonwealth Avenue and 
Beacon Street, Boston, Mass., the other 
sections of which will be used by the 
Reo and Hupmobile agencies. 

Willard Branch in Cleveland — A new 
branch of the Willard Storage Battery 
Co. has been opened by the company in 
its home city of Cleveland. The location 
selected for this branch is 2027 Euclid 
Avenue. Full equipment for recharging, 
repairing and renewing has been in- 
stalled, and a complete stock of batteries 
is carried. Thus the new station will be 
a great convenience, not alone for car 
owners, but for dealers. 



Motor Men in New Roles 

Conrad Resigns from Pullman — H. W. 
Conrad has resigned as sales manager of 
the Pullman Motor Car Co., York Pa., 
taking effect July 31. 

Brodhead Joins N. Y. Marmon — 
Walter Brodhead has been made man- 
ager of the Marmon used car depart- 
ment in New York City. 

Willemin Makes Hupp Change — A. B. 
Willemin, who has been with the Hupp 
Motor Car Co., Detroit, Mich., for the 
past 3 years, and who was director 
of purchases, has been appointed assist- 
ant general manager. 

Remsen Gets Studebaker Promotion — 
A. H. Remsen has been appointed assist- 
ant office manager of the Studebaker 
Corp., Detroit, Mich. He was previously 
connected with the parts order depart- 
ment. 

Baeder Stewart • Warner Rep. — J. J. 
Baeder has been appointed traveling rep- 
resentative for the State of Michigan by 
the Stewart-Warner Speedometer Corp., 
Detroit, Mich. He was heretofore with 
the Cleveland headquarters of the con- 
cern. 

Merrill Winton Sales Mgr. — A. J. Mer- 
rill, who has been connected with the 
Los Angeles branch of the Winton Motor 
Car Co., has been elevated to the position 
of sales manager. Mr. Merrill fills the 
vacancy caused by the resignation of 
J. S. Wiese. 

Sherbondy Resigns — F. P. Sherbondy, 
chief electrician for S. F. Bowser & Co., 
Fort Wayne, Ind., for the past 5 years, 
has resigned and has assumed the man- 
agement of the Exide storage battery 
and service station, South Bend, Ind., 
now being established. 

White Detroiter Eastern Rep.— The 
Detroiter Motor Car Co., Detroit, Mich., 
has appointed A. F. White its Eastern 
representative. His territory will in- 
clude China, Japan, the Philippine 
Islands, India, the Federated Malay 
States, Burma, Ceylon. 

Arner Heads Columbus Tire Co. — 
George A. Hasson & Co. is the name of 
a new tire concern located at 75 North 
Fourth Street, Columbus, Ohio, with 
G. A. Arner as manager and G. H. 
Fisher district sales manager. The com- 
pany is agent for the Chester and 
Traveler lines of tires and tubes. 

Sells Joins Chandler Agency — The 
Chandler Motor Car Co. of Los Angeles, 
Cal., has acquired the services of E. N. 
Sells. Mr. Sells has been placed in 



charge of the Chandler interests in Santa 
Barbara, Kern, San Luis Obispo, Ven- 
tura and Inyo Counties. Sells was for- 
merly with the Earle C. Anthony forces 
and for the past 2 years was in charge 
of the San Francisco branch of the com- 
pany. 

Barnwell Waverley Mgr.— S. E. Barn- 
well, formerly sales manager of the 
truck department of the Kentucky 
Wagon Manufacturing Co., has been 
appointed manager of the Louisville 
office of The Waverley Co., 206 East 
Broadway. He succeeds K. A. Ridenor, 
who resigned several weeks ago to be- 
come assistant to Roy Potts, vice-presi- 
dent of the Madison Motor Co., Ander- 
son, Ind. 

Jenkins Master Carburetor Rep. — 
W. M. Jenkins, who left Los Angeles last 
summer to take up active work in the 
East when the Master Carburetor Co. 
opened the Detroit factory, has returned 
to Los Angeles as Pacific Coast repre- 
sentative of the Master interests with 
headquarters there. F. A. Hartwell, 
formerly with the Southwestern Car- 
buretor Co. at Phoenix, Ariz., distribu- 
tors for Master carburetors in Arizona, 
New Mexico and Texas, is now in charge 
of the new Master salesroom in Los 
Angeles, having been appointed city sales 
manager for the local branch of the De- 
troit factory, which supplies the Pacific 
Coast. 

Dealer 

More Room Needed — Mitchell & 
Smith, one of the big accessory com- 
panies of Boston, Mass., has been obliged 
to enlarge its quarters and has secured 
more space in the building 1090 and 1092 
Commonwealth Avenue. 

Stutz Moves Again — The Becker-Stutz 
Automobile Co., which took over the 
Stutz in Boston, Mass., last week and 
moved to 911 Boylston Street, has again 
moved, this time to 793 Boylston Street, 
where it has the entire building. 

Oldsmobile Service Station — The Olds- 
mobile Motor Co., Boston, Mass., has 
just leased the building on Landsdowne 
Street, Cambridge, formerly used by the 
Buick Co. as a service station, and it 
will maintain a repair department there. 

Lee Takes On G. M. C. Truck— Don Lee, 
Los Angeles, Cal., will handle the Gen- 
eral Motors Co. truck line in California 
in the future. Lee now represents the 
largest and most complete line of any 
California dealer. He has the Cadillac 
for the entire State and the Oakland for 
northern California. 
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Gilbert Anderson's Stutz getting the flag at the finish line on the winning lap of the Elgin national trophy race 



Stutz Cars Triumph at Elgin 

Road Races 

Cooper and Anderson Take First and Second in 
Both Races— Elgin Trophy Won at 77.256 
M.P.H.— C. A. C. Cup at 74.979 



KQf, ILL., ROAD RACE 

Bourse. Aug. 21— stutz rac- 

cars came into their own in 
to-day and yesterday when 
-valve racing cars took 
second places in the 301-mile 
for the Chicago Automo- 
rophy ; and to-day, Saturday, 
ed first and second in 
national trophy for the same 
races being run over the 
mile road race course lying 
-rts of Elgin, 
larl Cooper won from a field 
ttarterB averaging 74.979 
his team mate Gilbert An- 
averaging 73.859 m.p.h., 
ating such road racing 
Barney Oldfield, who was 
new Delage and De Palma 
^eable with his Mercedes that 
races a year ago and 
valve rocker arm, covering 
100 miles, 
•"twday, Stutz more than 



The Winners at Elgin 
Elgin National Trophy 



Car Driver 

Stutz Anderson. . 

Stutz Cooper 



M.P.H. 

. . 77.256 

. . 76.258 

Duesenberg . . . O'Donnell 75.769 

Mercedes De Palma 75.690 

C. A. C. Trophy 

Car Driver M.P.H. 

Stutz Cooper 74.979 

Stutz Anderson 73.859 

Delage Oldfield 72.467 

Ogren Alley 71.163 

Duesenberg . . . O'Donnell 70.836 

urn mi mil iiimiiiiiiiiiiiiiiiiiiiiinmmiiiiiimi i w 



duplicated its Friday performance, 
Anderson and Cooper again finishing 
one, two, with a Duesenberg driven by 
O'Donnell third and De Palma's Mer- 
cedes fourth. 

While yesterday saw Elgin road 
records fall, to-day's race toppled ex- 
isting records like the proverbial house 
of cards. Anderson averaged 77.256 
mp.h., over 2 miles higher than the 
Friday pace, and Cooper at 76.258 
m.p.h. was also well ahead of all prev- 
ious marks; in fact, to-day was record- 
breaking day as all four cars finishing 
averaged over 75 m.p.h. This speed is 
best realized when compared with the 
1914 mark of 73.5 and yesterday's 
mark of 74.97. 

A Spectacular Finish 

To-day's race for the Elgin National 
trophy with the $4,200 cash divided 
among the winners was not only the 
fastest ever held on the course but one 
of the most spectacular finishes 
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Start of the sensational 301 -mile race for the Elgin national trophy held on the Elgin, III., road race course Saturday, August 21 



history of American road racing. The four finishers all 
completed the 301 miles inside a 5-min. interval. Anderson 
was first over the tape. He carried No. 6 and thus had 
1 min. road lead over Cooper carrying No. 8. De Palma 
carrying No. 4 was second car to cross the tape but he had 
a road lead of 2 min. on Cooper, the cars being started at 
intervals of 30 sec. Approaching the finish Cooper had been 
leading De Palma, but on the second last lap the Mercedes 
passed the Stutz, and the grandstand wondered if the Stutz 
lead could be overcome. When De Palma hove into sight 
over the top of Briton's hill a quarter mile from the grand- 
stand where the finish line was everybody watched the score- 
board to see where Cooper was, the moving figures showed 
him close behind. A few seconds later De Palma got the 
checkered flag at the grandstand and scarcely had he received 
it when the white Stutz shot into view over the hill crest. 
It was Cooper. 10 sec. more he, too, had the black-and-white 
flag and was in second place. 



started just 30 sec. back of Mercedes No. 4, so that v 
De Palma crossed the tape O'Donnell had 30 sec. left to < 
the tape and still capture third money. Again all eyes ' 
on the crest of Briton's hill, watches were in all hi 
seconds were being counted. But there was not long 
pense. Scarcely had the starter's flag dropped to the gr 
than the score board figures showed O'Donnell nearinj 
crest, a second more and he shot over it. Ten seconds 
he finished. He had captured third place. There was < 
time enough for him to cross the tape and when he 
waved off he had just nosed into third place by 15 sec 
De Palma's Mercedes. 



Two finishers had flashed 
across the tape at over 100 
m.p.h. in less than 15 sec. car 

But this was not the end. 
It was not certain whether 
De Palma was to be third or 
not. The Duesenberg driven 
by O'Donnell was in the home 
stretch. He carried No. 5 on 
his hood, meaning that he Du Chesneau 



Rest 30 Miles Behind 

Thus within the short space of 4 min. and 51 sec. th< 
four cars had finished; the other four cars still ru 
were over 30 miles back, and the race was declared ol 

remaining cars being fli 

Fastest Laps Over 8.38-Mile Course in Elgin National Trophy 
Race, Held Saturday, Aug. 21 



DRIVER 



Mercedes De Palma 

Duesenberg O'Donnell 

Stutz Anderson . 

Stuts Cooper . . . 

Duesenberg Chandler . 

Delage Oldheld . . 

Stuts Burt 

Duesenberg Henderson 

Mercer Henning .. 



LAP 


TIME 


M.P.H 


36 


6:15.85 


80.496 


26 


6:18 


79.857 


17 


6:19 


79.642 


3 


6:26 


78.206 


15 


6:39 


75.645 


25 


6:40 


75.461 


3 


6:46 


74.346 


8 


6:48 


73.985 


2 


6:51 


73.445 


4 


8:00 


62.887 


1 


8:14 


61.108 



It was the most ex 
finish that road-race < 
siasts have been treate* 
many years, one of th 
instances in road rac 
fitting climax to a i 
breaking day. 

Friday's race was 
spectacular. Early 
race it was a foregoi 



Table Showing Times for Each Lap of the 301-Mile Race for the ] 



Car 



Driver 



Lap... 


1 




SM. 


dirt. . . 


2030 




Ft. 


Time 




Elap . . 


6:59 


Lap.. . 




Elap. . 


6:44 


Lap.. . 




Elap. . 


6:57 


Lap.. . 




Elap. . 


6:47 


Lap.. 




lElap . 


7:07 


Lap.. . 




lElap.. 


7:2? 


Lap.. . 




Elap. . 


7:12 


Lap. . 




Elap. . 


8:14 


Lap. . . 




Elap. . 


6:59 


Lap. . . 




Elap. . 


7:14 


Lap.. . 




Elap. . 


8:29 


Lap. . . 




Elap.. 


1:03:04 



2 3 4 

16M.125M 33 M. 

4060 810 2840 

Ft. Ft. Ft. 



5 

41 M. 
4870 
Ft. 



• 

50 M. 
1620 

Ft. 



7 

SB M. 
3650 

Ft. 



S 

•7 M. 



Ft. 



9 

75 M. 
2430 
Ft. 



10 
S3 M. 



Ft. 



11 I 12 
92 M. 100 M. 
210 I 3240 
Ft. Ft. 



13 
108 M. 
5270 
Ft. 



14 

117 M. 
2020 

Ft. 



IB 
125 M. 



Ft. 



1 

13x 



Stutz Anderson. 

Stuts Cooper. 

Duesenberg . O'Donnell . 

Mercedes DePalma. 

Delete Oldfield 

M ercer ; Hennint". 

Duesenberg . J Chandler. . 

DuChesneau Brown 

I 

Duesenberg . Henderson. 

Stuts Burt 

Loxier Robillard. . 

Dediet rich . . . ' Buxane 



13:35 20:12 26 

6:36| 6:37 6 
13:12.19:38 26 

6:28| 6:26 6 
13:40 20:24 27 

6:47 6:44 ! 6 
13:27|20:05 26 

6:40| 6:38 6 
13:56 20:44 27 

6:491 6:48 6 
14:13,21:32 28 

6:511 7:19 6 
14:05:20:55 27 

6:53! 6:50; 6 
16:40 25:24 34 

8:26! 8:44l 8 
14:15121:22 29 

7:16' 7:07' 7: 

4:0520:51|27: 

6:5l| 6:46 6 
16:40 24:45 32 

8: 111 8:05 8: 
Out. I broklen 



43 33:12 
31 1 6:29 
01 32:38 
55 6:3 
05 33:48 
41 6:43 
44|33:24 
39| 6:40 
34 34:35 
50 7:01 
27)35:22 
55 6:55 
42|34:34 
471 6:52 ; 
10 42:56 
46 8:46 
02.36:09 
40 7:071 
39 34:27' 
48| 6:48 
45,40:51 



39:40 

6:28 
39:11 

6:33 
40:36 

6:48 
40:07 

6:43 
42:23 

7:48] 
42:36: 

7:14 



46:07 

6:27 
45:41 

6:30 
47:16 

6:40 
46:50 

6:43 
49:17 

6:54 
49:56 

7:20 



41:19 50:40 
6:45: 9:21 
51:42 1:00:19 



00 1 8:06: 
ank 



8:46j 9:37 
43:15i 50:42 
7:061 7:27 
56:4lll:03:40 
22:14 6:59 
56:38 1:23:16 
15:47| 26:38 
shaft at 5 mil 



! 



52:34 

6:27 
52:12 

6:31 
53:59 

6:43 
53:32 

6:42 
56:10 

6:53 
56:53 

6:57 
1:01:15 
10:35 
1:09:07 

8:48 
57:30 

6:48 
1:10:34 

6:54 
1:31:46 

8:30 



59:03 

6:29 
58:42 

6:40 
:00:38 

6:39 
59:59 

6:27 
:03:03 

6:53 
: 04:02 

7:09 
:08:03 

6:48 
:17:3S 

8:28 
:04:33 

7:03 
:17:25 

6:51 
:4S:49 
14:03 



:OS:37 

6:34 
:05:17 

6:45 
:07:16 

6:38 
: 06:35 

6:36 
:09:54 

6:51 
: 14:53 
10:51 
:15:01 

6:58 
: 26:48 

9:13 
:U:14 

6:41 
:24:23 

6:58 
:02:56 
17:07 



1:12:01 

6:28 
1:11:49 

6:32 
1:14:04 

6:48 
1:13:15 

6:40 
1:16:45 

6:51 
1:22:19 

7:26 
1:21:51 

6:50 
1:35:46 

8:58| 
1:18:54, 

7:40 
1:31:17: 

6:50| 
Disqua' 



1:18:25 1 

6:24 
1:18:27:1 

6:38' 
1:20:381 

6:34 
1:19:58 1 

6:45 
1:23:37 

6:52 
1:29:43 

7:24 
1:28:36 

6:45 
1:46:48 
11:02 
1:26: 

7:14 
1:45:30 
14:13 
lifted 



24:51 
6:26 
25:03 
6:36 
27:14 
6:36 
26:47 
6:49 
1:30:24 
6:47 
1:37:02 
7:19 
1:35:22 
6:46 
1:55:20 



8:32 
33:26 

7:18 
53:57 

8:21 



1:31 
6 

1:31 
6 

1:33 
6 

1:33 
6 

1:37 
6 

1:44 

7 

1:42 
6 

2:03: 
8 

1:40 
7 

Out 



1:37:44 1:( 

6:22 1 
1:37:57 lj 

ft: 29' 
1:40:26 1; 

6:371 1 
1:40:14 1) 

6:36 * 
1:43:55 1 

<S-.*3< 
1:51:30 1 

7:15 
1:48:47 1 

6:39 
2:12:34 1 

8:36 
1:4V1:56 t 

7:23 



Digitized by 



Google 



hjut it, 1915 

duitn that Stutz cars had it 
ill their own way from the 
«rrjr miles, De Palma stop- 
piag at 40 miles to repair a 
rocker arm and los- 
[ 1 hr. There was no 
of his even being a con- 
but he went out for 
the 100-mile cash 
offered : In the 
Barney Oldfield 
nog some of his 
road racing 
iped at the end 
lap to change a 
his pit men doing 
k with the hand 
stop taking 73 sec. 
kandieapped him and it 
seen that his new 
which was in its 
in contest, was 
up and would 
able to battle on even 
sith the Stutz ma- 



THE AUTOMOBILE 




Rounding hairpin curve on the 
places which required 



Barney's fastest lap was 6:36 as compared with 
t the Stutzes. The two Duesenbergs were setting a 
k»Wer pace, the fastest lap being 6:37, leaving the real 
[the day to the two Stutzes. The Ogren driven by 
i Alky eventually landed in fourth place, putting the 
fifth. The other five cars that started had 
I art by this time, for various causes, which are 
1 the most part, on pages 366 and 367, where the 
and tire troubles are reviewed. 

[Caditions Ideal 

; conditions on the course were ideal for time ex- 
ffahigh winds which held the cars back Friday, and 
' the oiled road was slippery in places, owing to a 
ht rain Friday which lay in pools Saturday 
Fortunately the high wind dried them, but the 
not at record speed until the race was three- 
iwer. As a result the lap record of 6:11 established 
by Spencer Wishart in the Mercedes was not 
! Palma putting his Mercedes around in 6:15.85 for 
i last lap Saturday, a pace of 80.5 m.p.h. Second 
to O'Donnell's Duesenberg in 6:18, or 79.857 
r.s Stutz made the third fastest in 6:19, or 
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79.642 and Cooper was fourth 
in 6:26 or 78.206 m.p.h. The 
race was not a question of 
fastest laps but rather one 
of well-sustained speeds with 
the minimum of stops at the 
pits. Both races were gray- 
matter ones rather than mat- 
ters of maximum speed and 
brute strength. It was meas- 
uring up and carefully bal- 
ancing tire endurance with 
motor speed possibilities. 

New Tire Record 

Never has a road race of 
such distances been run with 
so few tire stops. Adding 
the races of both days gives 
a total mileage of 603.66. 
Anderson's Stutz made this 
entire distance without a 
single tire stop, a new road 
tire record. He used Silver- 
town cords. Cooper made but 
one tire change in both days, this being made the first day 
at 250 miles. O'Donnell's Duesenberg made but one change 
in both days. De Palma did not make a single change in his 
Mercedes which covered 477 miles in the two days. Oldfield 
was the tire Jonah changing one the first day and four the 
second, a total of five. Of the other cars which were slower 
only one or two tire changes were made. 

The entire race was a great demonstration of cord tires, 
which made their American debut in a road race, the Elgin 
course being a typical country gravel road with a well-oiled 
surface. The road was scarified last fall, all loose stones 
removed and the surface dragged regularly. Over a month 
ago it was oiled and to all intents and purposes is a typical 
road, wide enough in all places for two cars to pass and in 
many places wide enough for three cars to race abreast 
at 100 m.p.h. It must be remembered in connection with 
this tire performance that the track was cool. The sun 
scarcely shone on both days and the all-night rain Friday 
left the road particularly cool for Saturday. 

Tires Not the Weak Links 

Notwithstanding road and weather conditions it cannot be 
said that now tires are the weak links in racing and that 



8.38-mlle Elgin course, one of the 
the mo.t skilful driving 



, Saturday, August 21, Over the 8.38 Mile Road Course 



IHM. 
1420 

Ft. 



23 24 
192 M. 201 M. 

1200 



Ft. 



Ft. 



1:23:09 2 : 29: 33 2: 3S : 
6:35 6:24 6: 
:24:12 2:30:5912:37: 
7:00 6:47 6: 
16:18 2:32:45 1:29: 
6:29 6:27 6: 
26.40 2:33:50 2:40 
6:35 7:10 7: 
::33:36 2 : 40: 11 2 : 46: 
6:43 6-42 6: 
! 41:26 2:48:32,2:55 
":u+ 7:06| 7 
-51:162:58:4813:06 
•--18 7:32 7 
E*" 23 3:23 :01 3:31 
■5 »:«) 8:381 8 
P-»-150 aiiles 



3230 
Ft. 



26 


27 


1 217 M. 


226 M. 


5260 


2010 


Ft. 


Ft. 



4040 

Ft. 



29 
243 M. 
790 
Ft. 



2:42 
6 

2:44 
6 



18j2:46 

33 7 
56 2:47 
06 6 
59 2:53 
41 6 
58 3:05 
26 9 

34 3:14 
46 18 
39 3:40 
38 



20 2 
: 24V, 

26 2 
:48 

29|2: 

09 

36 2: 
40 

39 3; 
40| 
14 3; 
16| 
46 3: 
12 

073; 
28 



48:48 2 

6:28! 
51:20 2: 

6:S4| 
S2:3S!2; 

6: 18' 
54:21 3; 

6:451 
01:03 3; 

7:24 
17:21 3: 
12:07 
22:293: 

7:43 
48:45 3: 

8:38 



55: 19 3; 

6:31| 
57:52i3; 

6:32 
59:11 3: 

6:36| 
01:09 3: 

6:48 
09:40 3: 

8:37; 
24:47,3: 

7:26' 
29:30 

7:01] 
57:53 

9:08 



01:45 3 

6:26' 
04:32 3 

6:40| 
05:47 3 

6:36l 
08:00 3 

6:51 
16:55|3 

7:15 
32:01 

7:14 



30 
251 M. 
2820 
Ft. 



3: 



08:18 3 

6:33 
11:07 3; 

6:35 
12:17 3: 

6:30 
14:35 3: 

6:35 
24:27 3: 

7:32 
39:25 3: 

7:24 



14:51 

6:33 
17:49 

6:42 
18:51 

6:34 
21:11 

6:36 
32:03 

7:36 
46:38 

7:13 



31 32 33 34 

259 M. 268 M. 276 M. 285 M. 

4850 1600 3630 

Ft. Ft. Ft. Ft. 



:21:22 3 

6:31 
:24:19 

6:30 
:25:33 

6:32 
:27:31 

6:20 
:50:27 
18:24 
:53:54 

7:16 



27:54 

6:33 
31:09 

6:50 
33:21 

7:58 
33:54 

6:23 



3:34:27 

6:32 
3:37:41 

6:32 
3:39:41 

6:20 
3:40: 13 

6:19 



35 
293 M. 
2410 

Ft. 



3:41:003:47:41 
6:33 6:41 
3:44:213:50:58 
6:40 6:37 
3:46:00 3:52:41 



6:19 
3:46:44 
6:31 



6:41 
3:53:01 
6:17 



3:54:25.87 

6:44 
3:57:29 
6:31 
3:59:01 
6:20 
3:59: 16.85 
6:15:85 



36 
301 M. 



Ft. 



Mile. 
(Tour 



77.256 
76.258 
75.769 
75.690 



Order 

of 
Finish 



1 
2 
3 
4 
5 
6 
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Table Showing: Time for Each Lap of 301-Mile Race for the Chics 



Car 



Driver 



Lap 1 

8M. 

Distance 2030 

I Ft. 



2 

IS M 



3 

25 M. 
810 

Ft. Ft. 



4 5 6 7 8 

33 M. 41 M. ! 50 M. 58 M. 67 M. 

2840 4870 1620 3650 

Ft. Ft. Ft. Ft. Ft 



> 10 

75 M. 83 M. 

2430 4460 

Ft. Ft. 



11 
92 M. 
210 
Ft. 



12 
100 M. 
3240 

Ft. 



13 
108 M. 
5270 
Ft. 



14 

117 M. 
2020 
Ft. 



Stutz 

Stutx 

Delate 

Ofren 

Duaunbart. 
DeChaanaau 
Mareadaa. . . 
Dueaenberf . 
Cornelian . . . 



Cooper 
Anderson. . 
Oldfield.. 

I 

Alley 

O'Donnell. 

Brown 

DaPalma. . 
Handeron 
Justin .... 



Elap. Time. 
Lap Time. . 
Elap. Time. 
Lap Time . . 
Elap. Time. 
Lap Time. . 
Elap. Time. 
Lap Time. . 
Elap. Time. 
Lap Time. . 
Elap. Time. 
Lap Time . . 
Elap. Time. 
Lap Time . . 
Elap. Tme. 
Lap Time . . 
Elap. Time. 
Lap Time . . 



6:54 
6:58 
7:27 
7:13 
7:24 
8:20 
6:36 
7:22 
21:23 



13:28 

6:34 
14:25 

7:27 
15:07 

7:40 
14:16 

7:03 
14:38 

7:14 
16:35 

8:15 
13:09 

6:33 
15:19 

7:57 

1:16 
54:37 



20:03 

6:35 
20:56 

6:31: 
22:36 

7:29 
21:18! 

7:02' 
21:44, 

7:06 
24:48] 

8:13 
19:44 

6:35 
21:36| 

6:17 
: 26:43 1 
10:43, 



26:31 

6:28 
27:23 

6:27 
29:21 

6:45| 
28:17 

6:59 
28:5l! 

7:07 
32:52 

8:04 
26:35 

6:51 
28:41 

7:05 
42:14 
15:31 



33:02 

6:31 
33:56 

6:33 
36:03 

6:42 
35:15 

6:58 
35:57 

7:06 
41:011 

8:09 
39:44 1 
13:091 
35:44 

7:03l 
: 58:21 2 
16:07! 
i 



39:30 

6:28 
40:26 

6:301 
42:51 

6:48 
42:10 

6:55 
42:57 

7:00 
49:35 

8:34 
55:07 
75:23 
42:46 

7:02, 
15:37|2 
17:16, 



46:04 
6:34 
46:07| 
6:31 
49:41, 
6:50| 
49:021 
6:52 
49:57, 
7:00 
57:58,1 
8:23 
:01:34 
6:27 
49:50 
7:04 
26:08 
10:31 



52:36 
6:32 
52:43 
6:36 
56:30 1: 
6:59: 
55:54|1: 
6:52, 
56:53 1 
6:56| 
06:15il 

8:171 
:08:04l2: 
6:30 
56:51 
7:01 
: 38:02 
11:54 



59:08 1: 

6:32 
59:15 1: 

6:32 
03:14 1: 

6:441 
02:56'l: 

7:021 
03:55 1: 

7:02] 
14:30'1: 

8:15! 
14:332: 

6:29 1 
03:52|1: 

7:01 
51:393 
13:37 



05:41 

6:33 
05:51 

6:36 
10:00 

6:46 
09:57 

7:01 
10:51|1 

6:56 
22:48 

8:18 
21:03 

6:30 
10:59 

7:07 
07:28 
15:49 



:12:14|1 

6:33 
: 12:21 1 

6:30 
: 16:47 1 

6:47 
: 16:41 1 

6:44' 
:17:47 1 

6:56 
:31:02 

8:14 
:29:22 

8:19 
: 43:58 
32:59 
: 18:26 
10:58 



18:45,1 

6:31 
18:54 1 

6:331 
23:48 

7:01 
23:34 

6:53 
24:47 

7:00j 
39:1711 

8:15 
36:36 

7:14 
53:42 

9:44 



25:17 

6:32 
25:20 

6:26 
30:37 

6:49 
30:36 

7:02 
31:44 

6:57 
48:35 

9:18 
43:15 

6:39 
01:43 

8:01 



1:31:5 
6:3 
31:4 
6:2 
1:37:1 
6:3 
1:37:2 
6:5 
1:38:3 
6:1 
1:56:! 
:l 

2:49:! 

6:; 
2:09:: 
8:1 



races are lost by them. The two Stutzes on both days 
traveled 1207.32 miles and made only one tire change. Take 
the four cars Anderson-Stutz, Cooper-Stutz, O'Donnell- 
Duesenberg and De Palma-Mercedes and only three tires were 
changed by all four in the two days of racing, totalling 2287 
miles or one change for every 763 miles, a remarkable record 
as compared with a few years ago. Of these four cars all 
but O'Donnell used cords, the latter fabrics. All told only 
fourteen tires were changed on both days of racing with 
nine starters one day and twelve the next. Not a single 
front tire was changed. 

Few Mechanical Troubles 

For 602 miles of racing crowded into 2 days there were 
very few mechanical troubles yet Cooper's Stutz was the 
only car to go through both days without having to raise the 
hood or give a single thought to mechanical details, a phe- 
nomenal record and one that would indicate that the sixteen- 
valve construction has been well handled by the Stutz com- 
pany; and further that the high-speed motor has finally 

Fastest Laps Over 8.38-Mile Course in C. A. C. Trophy Race 

at Elgin 

CAR DRIVER LAP TIME M.P.H 

Stuta Cooper 16 6:26 78.206 

Stutz Anderson IS 6:26 78.206 

Mercedes De Palma 7 6:27 77.955 

Delage Oldfield 16 6:36 76.227 

Duesenberg O'Donnell 15 6:44 74.721 

Ogren Alley 11 6:44 74.721 

Duesenberg Henderson 8 7 :01 71.607 

De Chesneau Brown 15 8:01 62.754 

Cornelian Justin 7 10:31 47.836 



SJISVB.IJ 1*1*1, 




Left — Gilbert Anderson, who won the Elgin national trophy race In 
his Stutz at 77.256 m.p.h. Right — His team mate, Earl Cooper, who 
captured the C. A. C. cup at 74.979 m.p.h. 



taken its place as a reliable factor in racing in this cou 
Anderson made one stop of 2 min. the first day at the 
with what apparently was valve-spring troubles. 

De Palma's Troubles 

De Palma had his Mercedes out for the first time sii 
wrecked the crankcase at Indianapolis in May. Since tl 
has had a new crankcase, new pistons, new connecting 
and new wristpins. The trouble of a broken rocker arn 
due to a too thin section in one place. The second day h 
difficulty with his car at high speeds, due to the shoe 
sorbers being out of adjustment, the car not riding wel 

O'Donnell's Duesenberg made but one stop for a loo 
celerator spring. Chandler's Duesenberg stopped due 
back fire in the carbureter; and Henderson's Dues* 
had more serious troubles, first breaking a valve rocl 
Friday and a timing gear case on Saturday. 

Oldfield's Delage Not Tuned Up 

Barney Oldfield's Delage with its valves opened and 
by cams, in short, positively-opened and positively 
valves, is not yet tuned up properly but ran both days 
out a stop for mechanical troubles until the last lap 
second day. This is the only motor in this country 
mechanically-closing valves, a construction which ins 
definite valve opening at all speeds. It was first used 
ago in the French grand prize race. 

Course Tests Cars 

All of these troubles are minor ones, not concern* 
the major problems of design involved in the leadin 
tions of high-speed racing motors such as sixte* 
motors, high-speed characteristics, lubrication, isrni 
carburetion. A road race does not test the motor as i 
as a speedway race in that there are two right-axa|gu 
on the Elgin course, which mean momentary motor r< 
the other hand, these turns are good tests for the bra 
the constant curving of the course is a severe test for 
running gear parts and steering gear and connectio 

Management Excellent 

Race management throughout was the best that. ] 
desired. Soldiers guarded the entire 8.38 miles a> 
tators were kept back of the road fences and not **] 
cross the course at any point. Around the entire co 
a series of telephone stations connected with the acc 
at the grandstand, this board showing by moving* flj 
course of each car around the route on every lavp. 
grandstand could see when leaders changed p] 
part of the course. The Chicago Automobile 
conducts the race for the Elgin Road Race Assn. 
the entire affair in a highly creditable manner, 
the race was announced by a series of megapHon, 
to the grandstands but all around the course, the i, 
being furnished by telephone from the grandst-a., 
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bile Club Trophy at Elgin, Friday, August 20 on the 8.38 Mile Road Course 
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Ft. 
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1:51:20 

6:29 

1:51:25 

6:56 

1:57:14 

6:47 

1:58:19 

6:50 

1:51:43 

6:36 

2:22:29 

9:16 

3:09:59 

6:39 

2:34:22 

8:08 



1:57:57 2: 
6:37 >6: 
1:57:54,2 
6:29 16: 
2:04:00 2: 
6:46 6 
2:05:142 
6:55 '6: 
2:05:48 2: 



7:05 



2:36:55 2 
14:26 8 
3:16:403 
6:41 6 
2:42:17 2 
7:55 8 



04:32 2:11 
35 {6:32 
04:21 2:11 
27 7:06 
10:45 2:17 

45 6:48 
12:04 2 19 
SO 7:01 
12:25'2:19 
37 |7:07 
45:41 2:54 

46 18:20 
23:303:30 
50 6:35 
SO:17|2:57 
00 7:21 



2:18: 
7:25 
2:18: 
6:38 
33 2:24: 
6:52 
05 2:25: 
6:46 
:32 2:26: 
6:56 
01 3:02: 
8:32 
05 3:37: 
i7:21 
38 4:36: 
1:48: 



25 2:25: 

6:33 
05 2:24: 

6:32 
25 2:31: 

6:53 
51 2:32: 

6:38 
28 2:33: 

6:56 
33 3:10: 

8:18 
261 Out 



02 2 

37,2: 
!6: 

18 2: 
16 

29 2 
7 

24 2 
6: 

51 3: 
8: 

21st 



31:43 2:38:19 2:45:03 2:51:49 2:58:42 3:0S:35 3:12:27 3 19:22 3; 
41 6:36 6:44 6:46 5:53 6:53 6:52 6:55 6: 
31:17 2:37:51 2:47:02 2:54:16 3:01:23 3:08:35 3:15:41 3:22:54 3: 
40 6:34 9:11 7:14 7:07 7:12 |7:06 7:13 |7: 
38:15 2:45:02 2:51:54 2:58:52.3:05:48 3: 13:43:3: 21 : 30 3:28: 29 3: 
57 6:47 16:52 6:58 ^6:56 7:55 7:47 6:59 7: 
39:31 2:46: 19 2:53:07 3:02:15 3:09:10 3:16:52,3:23:54 3:30: 42'3: 
02 6:48 '6:48 9:08 6:55 7:42 7:02 1:48 7: 
40:20 2:47:17,2:54:28 3:04:00 3:11: 14 3:18:32 3:25:39 3:32:40 3: 
56 6:57 1 7 : 1 1 9:32 17:14 7:18 17:07 7:01 7: 
19:49 3:30:07 3:42:15 Out. broken connec ting-rod 25th la p 



26:10,3:32:58 3:41:02 3:47:47 3:54:42 4:01:32, 74.979 
48 6:48 8:04 6:45 6:55 |6:50 

29:56 3:37:04 3:44:08 3:51:10 3:58:08 4:05:04 73.859 
02 17:08 7:04 7:02 i6:58 i6:S6 

35:343:42:19.3:49:163:56:034:03:02 4:09:55 72.467 
05 6:45 6:57 6:47 6:59 |6:53 

37:42 3 44:36 3:51:39 3:58:06 4:06:05.4:14:29 71.163 
00 6:54 7:03 6:27 ,7:59 '8:24 

39:42 3:46:47 3:53:56 4:01:074:08:12,4:15:40 70.836 
02 7:05 17:09 7:11 ;7:0S 17:28 



10:18 



22 4:54: 18, Flagged 
44 7:56 



12:08 



straw was used to protect the cars at the two right-angled 
turns in case they should skid. 

Weather Affects Attendance 

Unfortunately, owing to the weather the attendance was 
much smaller than in former years, scarcely more than 
26,000 witnessing Saturday's race. It rained all Friday 
night and was raining in Chicago, 38 miles away, nearly all 
day Saturday, thus preventing thousands from attending. 
The central west has had a wet season for the last three 
months. Because of this it is thought that the Elgin Road 
Race Assn., which manages the race, will be practically 
$16,000 behind on both days. Cash prizes aggregating $8,000 
were given. The winner each day received $2,000; second 
man $660 and third $360. Each car completing 100 miles 
received $100 and those completing 200 miles $200. 

In the Way of Equipment 

Both Cooper and Anderson used Bosch magnetos and 
plugs; O'Donnell used a Bosch magneto and Rajah plugs and 
Oldfield used a Mea magneto and Rajah plugs. Cooper and 
Anderson both had Stromberg carbureters, Oldfield used four 
Claudels and O'Donnell used Master on Saturday and a 
Schebler on Friday. Cooper and Anderson both rode on 
Houk wire wheels and Oldfield and O'Donnell rode on Rudge- 
Whitworths. All four used Hartford shock absorbers. 



The Stutz cars driven by Cooper and Anderson had alumi- 
num alloy pistons, while O'Donnell's Duesenberg used 
magnalium and Oldfield's Delage, steel. In the way of tire 
equipment the two Stutzes used Silvertown cords, O'Donnell 
used Riverside and Oldfield, Firestones. For lubrication Oil- 
zum was a favorite, being used by all four drivers mentioned 
as was Dixon's grease. 




Detail of positively-operated valve* In Oldfield's Delage. The 
valves are opened and closed by cams. The Elgin contest Is the 
first road race In which this type of valve operation has appeared 




Start of the race for the Chicago Automobile Club trophy held on the Elgin road race course on Friday, August 20 
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De Palma makes a atop at the pits for gasoline and oil 



Oldfleld In for repalra. Note pit man under rear axle 



Cord Tires Score in Road Racinj 



Anderson Goes Through Both Days on Same Set, Cover- 
ing 603 Miles — Few Changes — Little Mechanical Trouble 



ELGIN, ILL., ROAD RACE COURSE, Aug. 21— Cord 
tires invaded a new field in the C. A. C. and Elgin 
National classics to-day and yesterday when they had 
their first tryout in actual road racing. Anderson, Cooper, 
De Palma and Henning carried Silvertown cords and Robil- 
lard in the Lozier had a cord tire of Marathon make. Ander- 
son, who finished first in the 450-in. event to-day and second 
in the 300-in. race of yesterday, rode on the same tires 
throughout both races though he had different cars. They 
looked as good at the end of the 603 miles of the two-day 
meet as they did at the beginning. 

Cooper went through the two days with one tire change, 
which was caused by a horseshoe nail picked up Friday. 
De Palma likewise had a puncture which necessitated a tire 
change, but all of his casings looked good for double the 
distance; in fact, there is only one mark showing on 
De Palma's tires and this came from his vigorous braking 
when he overran the turn to-day. 

Cars Better Balanced 

Tires on the whole stood up very much better this year 
than they have in previous races. This cannot be credited 
entirely to the tires, for the course is so much smoother than 
it has been previously that less tire wear was to be expected. 
The day was cool, as has been the case in previous Elgin 
meets which would be accountable for less heating and con- 
sequently longer life of the tires. Another factor is that 
the cars, particularly the speedier ones, are better balanced 
each year so that they hold the road better and thus relieve 
the tires of added strain. 

Friday's race saw only three tire changes, the two of De- 
Palma and Cooper already mentioned, one of Oldfield's who 
changed at the end of the first lap. The Saturday race was 
more prolific in tire trouble than was the Friday one. This 
was to be expected inasmuch as many of the tires were used 
on the second day that had gone through the first day's 301 
miles. Also, the average speed was over 2 m.p.h. faster on 
Saturday, a difference that would make quite an appreciable 
lessening of tire life. Altogether there were eleven cars 
changed Saturday. 

Not a Front Tire Changed 

O'Donnell made a change on the back stretch, Oldfield 
replaced four, Robillard lost one by a blowout, Chandler 



lost two, and Henderson in the Duesenberg lost three. I 
worthy of note that not a front tire was changed at the 
during the two days' racing. 

Delage Has Positively Operated Valves 

Elgin was the first road race in which a positively-cl 
valve motor has been used. This is the Delage which 
field drove. It is unique in that there is no necessity 
valve springs. A cam insures the opening of the vt 
also the closing, a feature that makes it similar to the sl< 
valve engine, where the uncovering and covering of the \ 
is positive. With this arrangement it is possible to inci 
the speed of the engine as the valve spring is one of 
limiting factors in motor speed in poppet-valve eng 
There is a single overhead camshaft with eight pairs of 
and for each valve there is a three-arm rocker, one of v 
is connected direct to the stem valve and the two o 
are in contact, one with the opening and the other wit] 
closing cam. This is illustrated on page 365. 

Little Pit Work 

There was an unusually small amount of pit work d 
this year's Elgin classic, but in a number of case: 
troubles which brought the cars into the pits were of 

Specifications and Eq 




Mercer 

Cornelian . . . . 
DuCheeneau. 
Mercedes .... 
Duesenberg. . 
Stutz 

Duesenberg. . 

Stutz 

Stutz 

Ogren 

Delage. 
Due 



.Patrick Pairs. . 

Justin Block. 

!W. W. Brown Single. 

Do Palma Single. 

P. Henderson Block. 

. Anderson I Block. 

O'Donnell j Block. 

Cooper Block. 

Block. 

Alley Block. 

Oldfield Block 

Block. 



Lozier . . 

Stutz. . . 
Mercer . 



Robillard Block. 

Burt Pairs. 

Henning Block. 



4.375x5 
, 1«X4 
3 26x5 5-4 
3.661x6.47 
3. 984x6 
3 812x6. 5 
4.375x6 
3 984x6 
3.812x6 
3.812x6 
3.984x6 
3.7Q3x<i.S 
4.375x6.0 
3.259x6 . 6 

5.1x5.3 
3.75x6. 7 



•Saturday's race. 
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serious nature that they required 
rather unusually long stops, so that 
there was a car undergoing repairs of 
some sort most of the time. 

To take up the troubles of the in- 
dividual tires in the Chicago Automo- 
bile Cup race on Friday, we find that 
Cooper came into the pits on only two 
occasions, the first time when he 
halted for 21 1/5 sec. to take on 
gasoline and tightened up the shock 
absorbers. The second and last stop 
was when he changed a right rear 
tire which was punctured by a horse- 
shoe nail. This held him for 33 sec. 
so that the Californian's total time 
lost at the pits was less than 1 min. 

Anderson, his team mate, likewise 
made but two stops. The first one was at 167 miles when 
he took on gasoline, getting away in 20 sec. After he had 
run over 200 miles he came into the pit missing on one 
cylinder. After looking at the ignition and valves Anderson 
started out without doing any work to remedy the trouble 
and finished on three cylinders in second place. 

Eddie O'Donnell, in the Duesenberg, made only one stop 
and this was at the end of 206 miles when he took on fresh 
supplies of gasoline and water; at the same time he attached 
the accelerator spring which had become loose. 

Oldfield First to Stop 

Oldfield in his Delage made the first stop of the day, when 
he changed a right rear tire at the end of the first lap. He 
made a halt for gasoline and oil after running 217 miles. 

De Palma made three stops and lost a total of 1 hr. and 
15 min. before he finally retired with a broken rocker arm. 
When he first came in it was on three cylinders after he had 
run about 35 miles. The rocker was giving him trouble but 
after spending 5 min. and 30 sec. at the pit he got away 
without doing anything other than changing two spark 
plugs. The next lap, however, which took nearly 13 min., 
ended at the pits with the rocker arm broken and De Palma 
waited while a mechanic went to his garage in town after 
another rocker arm. By the time the new one was fitted 
1 hr. and 9 min. had elapsed. De Palma, however, started 
out to finish 100 miles with a view to running-in the motor, 
which had new pistons and also to get some practice for the 
next day's event. He was out of the race to all intentions 
when his first trouble developed. 

Henderson's Duesenberg was a contender until it came in 
with a stuck valve and broken valve spring and went out of 
the race. 




In spite of the few mechanical troubles, the pit men had plenty to do. Some of the 
troubles which brought the cars to the pits required a long time to repair 

Tom Alley also was running well and made only one stop 
while he took on supplies and changed a broken spark 
plug. Alley managed to put the Ogren into fourth place 
but finished on three cylinders, the other, missing on account 
of a broken rocker arm. 

Cooper Had No Troubles » 

In Saturday's race, Cooper was shown to be the only one 
who was immune from mechanical troubles among the 
finishers of the two days' racing. Cooper went through the 
603 miles of the two events without lifting the hood of his 
car. His only stop on the second day was in the twenty- 
second lap when he refilled the gasoline tank in preparation 
for his dash for the checkered flag. He did not spend much 
time at the pits, getting away 13 sec. after his wheels came 
to a standstill. His team mate, Anderson, also hesitated only 
once, this was a pause of 17 sec. while a gasoline can was 
upended over his tank. 

O'Donnell lost a few seconds more, being held 36 sec. while 
he took on gasoline and oil in the twenty-fourth lap. 
De Palma lost 16 sec. in the twenty-third lap while he re- 
filled his gasoline tank. 

Oldfield made three stops, changing four tires altogether. 
The first one was in the fifth lap when he changed the left 
rear, the second he changed the right rear and took on 
gasoline and oil, and the last time he put on some Pirelli 
tires which had studded treads. 

In the 2-days racing at Elgin in 1914 there were eighty- 
eight pit stops, forty-seven of these being made on Friday 
during the Chicago Automobile Club cup race and forty-one 
on Saturday in the Elgin trophy contest. It was remarked 
at the time that there were but sixteen stops for tires on 
the first day and but seventeen on the second. 



Can in the 2-Day Road Races at Elgin, 111., on Friday and Saturday, August 20 and 21 
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106 R.W. . 
102 Houk. 
106 R.W.. 

102 IHouk. 
Houk. 
Houk. 
R.W.. 
R.W. . 

Wood. 

101 :Houk. 
108 R.W. . 



Tiree 



Shock 
Absorb- 



104 

106 



Firestone. . 
Goodyear.. 
Qualityre. . 
Silvertown. 
Riverside. . 
Silvertown. 

Riverside. . 

Silvertown. 
Silvertown. 
Nassau. . . . 
Firestone. . 
Riverside. . 

Mara. Cord 

. 1 Nassau 

. i Silvertown 



Hartf. 



Hartf. 
Merced. 
Hartf. 
Hartf 

Hartf. 

Hartf. 
Hartf. 
Hartf. 
Hartf. 
Hartf. 

Hartf. 

Hartf. 
Hartf. 



t F. * S.— Force and splash. 
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Brass and Bronze— Offsprings of 

Copper — Part II 

Nine Alloying Substances Added to Copper-Tin 

and Copper-Zinc Alloys for Special Purposes Lead, 

Manganese and Phosphor Especially Important 

By J. Edward Schipper 



BRONZE and brass are the two major members of the 
family of copper alloys. Zinc and copper as has been 
pointed out form brass. Tin and copper form zinc, 
thus zinc and tin are the two leading alloying substances of 
the non-ferrous family. The qualities of these have been 
shown, but besides these great leaders in the non-ferrous 
family there are many other members which have important 
relations to the qualities of the alloys of which they form a 
part. Copper is the mother metal and brass and bronze the 
two leading offsprings, but besides these there are many 
others which are modified by the use of additional alloying 
substances and which merit attention in the study of the 
make-up of the non-ferrous family. 

Before leaving zinc a word to summarize what it does with 
copper in the composition of brass may be of use. In the 
first place it is generally accepted that brass is a mixture and 
not a compound. The addition of the zinc gives to copper, 
which is proverbially one of the hardest metals on earth on 
tools, the quality of being readily worked. In fact yellow 
brass is so readily worked while cold that thousands of pieces 
an hour are turned out on fast machinery without any 
lubrication of the cutting tools. Many articles are made 
under a drop hammer while cold, and brass is even rolled 
while in that state. An interesting method of working brass 
which is rendered possible by the zinc is spinning. A tool 
pressed against a rapidly rotating or spinning piece of brass 
gives it an entirely new shape and it can be burnished to take 
a fine polish by the pressure and friction of a smooth steel 
tool. 

Kalchoids— The Connecting Branch 

So far the non-ferrous family has been divided into two 
separate branches, the bronze on one side including the alloys 
of copper and tin and the brass on the other composed of the 
alloys of copper and zinc. These are the two distinct off- 
springs of the mother metal copper, but between them there 
is another class which forms the connecting link between the 
brass and bronze being composed of copper and both tin and 
zinc. These are known as the Kalchoids. By varying the 
content of copper, tin and zinc, an endless number of per- 
mutations and combinations are possible, but the metals be- 
tween certain zones of content have characteristics which are 
of immense value. The alloys in this class include the 
strongest and hardest combinations which can be effected 
with copper as a base. At the same time, ornamental metals 
can be made from different combinations, an imitation gold 
being produced with a copper percentage of 81.5, zinc 18 and 
tin .5. Another ornamental metal which is used for deco- 
rating small fire arms, etc., is composed of copper 80, zinc 17 
and tin 3. Medals, brass buttons, and an endless variety of 
other useful articles are made from the Kalchoids which have 
have been christened thus after the Greek Kalchos. 

Metals known as white brass, and government bronze, and 



several other metals in common use, belong to this classifica- 
tion of copper-tin-zinc metals. They can be varied to such 
a great extent and furnish such a large number of possible 
metals that the field of experimentation has always been of 
interest. It is said that Sir F. Chantrey actually formed a 
razor blade as hard as tempered steel from a metal composed 
of 76 per cent copper, 12 tin and 12 zinc. Some idea of the 
way the copper-tin-zinc alloys vary can be had from the 
accompanying table given by Thurston, page 370. 

Nine Important Alloying Metals 

Copper, tin and zinc are the three leaders in the non- 
ferrous family, but they are not the only members which con- 



Ancient Bronzes, Brasses and Kalchoids 





Date 


Copper 


Zinc 


Tin 


Lud 


Iron 


Large brass of the Cassia family 


B.C. 


20 


82.26 


17 


31 






.35 


Large brass of the Nero family. 


A.D. 


60 


81.07 


17 


81 


1.05 






Large brass of the Titus family. 


AD. 


79 


83.04 


15 


84 






.50 


Large brass of the Hadrian 




















A r> 


120 


85.67 


10 


S5 


1.14 


1.73 


.74 


Large brass of the Faustina 






a n 


165 


79.14 


6 


27 


4.97 


9.18 


.23 









Thurston Matls. of Engrg. 



Composition of Non-Ferrous Relics 



! Copper 


Tin 


Lead 


Iron 


Cobalt 


Analyst. 


1 — Chisel, from ancient' 
Egyptian quarry . . . | 


94.00 


5.90 




.10 


.... 


Willrenson 


2 — Bowl, from Nimroud | 


89.57 


10.43 






.... 


Dr. Percy 


3 — Bronze overlaying 


88.37 


11.33 




•• 


.... 


Dr. Percy 


4 — Sword-blade. Chert- 


89.69 


9.58 




.33 




J. A. Phillip* 




88.05 


11. 12 


.78 






Prof. Wilson 


6— Celt 


81.19 


18.31 


.78 






Prof. Wilson 


7— Roman Ax. B.C. 500 


69.69 


7.16 


21.82 


.47 


.57 


J. A. Phillips 




79. 13 


8.00 


12.81 






J. A. Phillips 



Thurston Matls. of Engrg. 



Physical Specifications of Cast Phosphor-Bronze 



Elastic Limit Ultimata RaaUtanca 

Reduction of , 

Section. 



per Cent 


Per Sq. Mm. 


Per Sq. In. 


Per Sq. Mm. 


Per Sq. In. 


8.4 


16.05 Kil. 


10.6 T. 


1 37.0 


23.5 T. 


1.5 


17.38 


11.05 


32.5 


20.6 


33.4 


11.6 


7.2 


31.3 


19.9 
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5 10 15 20 25 

TENSILE STRENGTH (tons per SQ in! 



i of copper-zinc alloys with different percentages of 
content as plotted from a tabulation of tests 

leir share to the bewildering variety of combinations 
In fact, what can be done with the three alone has 
touched upon lightly. The tabulations which are 
• connection with these three alloys do little more than 
surface of a possibility. But there are other 
i in this great family which have their influence and 
; certain duties for specific purposes and some of 
are of great importance such as lead, antimony, 
*, phosphor, aluminum, nickel, bismuth, silicon, and 
( marked effects which render them of value. 
I when used on the brass branch of the non-ferrous 
se is found in the metals which are desired for easy 
Thus lead is found in yellow brass, sheet brass, 
g, red, gilding, coldworking, free-cutting and other 
» litre easy working is desired. On the bronze side, 
I a found in the metals which are used for bearing 
It is mixed with copper and tin to form so-called 
! is included in the formula for phosphor bronze. 




0 5 10 15 20 

TENSILE STRENGTH (TONS PER Sq.IN.) 



Tensile strength of copper-tin bronzes for varying copper content 
from a tabulation of tensile strengths of samples 

These are soft and hard bearing materials which are used in 
connection with steel shafting and where it is desired to have 
a non-abrasive and good friction quality of bearing material. 

Lead a Softener 

The qualities of lead give a ready clue to what it might be 
expected to do with other metals. It melts at about 625 deg. 
Fahr. becoming soft and pasty at about 617 deg. It has a 
specific gravity of 11.25 and a tensile strength of 1600 to 
2400 lb. per square inch. It has very little elasticity and flows 
under a slight strain. In structure it is crystalline as will be 
noted by the fracture on breaking. When added to a copper- 
zinc alloy it allows the resulting material to be readily cut, 
but it cannot be added blindly as when present in certain 
quantities the metal becomes difficult to handle. For in- 
stance, when added up to as high as 10 per cent with copper 
60 and zinc 30 it is difficult to obtain a homogeneous mixture. 
This is shown by the fact that the metals crack and segregate 



Properties of Copper-Zinc Alloys 







Sp. Gr. 


Color 


Fracture 


Tenacity, Ton. 


ORDER OF 


per So,. In. 


Mall. 


Hard. 


Fut, 


z. 


















• 


100.00 


8.667 


Red 




24.6 


8 


22 


IS 


1 


98. 80 


8.605 


Red-yellow 


Coarse 


12.1 


6 


21 


14 


f I 


90.72 


8.607 


Red-yellow 


Fine 


11.5 


4 


20 


13 


1 


88.60 


8.633 


Red-yellow 


Fine 


12.8 


2 


19 


12 


I 


87.30 


8.507 


Red-yellow 


Fine 


13.2 


0 


18 


11 


1 


85.40 


8.591 


Yellow-red 


Fine fibre 


11.1 


5 


17 


10 


! 


83.02 


8.415 


Yellow-red 


Fine fibre 


13.7 


11 


16 


9 




79.65 


8.448 


Yellow-red 


Fine fibre 


14.7 


7 


15 


8 


! 


74.58 


8.397 


Pale yellow 


Fine fibre 


13.1 




14 


7 




66. 18 


8.299 


Deep yellow 


Fine fibre 


12.5 


1 


23 


6 


i 


49.47 


8.230 


Deep yellow 


Coarse 


9.2 


12 


12 


6 




32.85 


8.263 


Dark yellow 


Coarse 


19.3 




10 


6 




31.52 


7.721 


Silver white 


Coarse 


2. 1 


•Very brittle 


5 


5 




30.36 


7.836 


Silver white 


Coarse 


2.2 


Very brittle 




5 


1 


29. 17 


7.019 


Light gray- 


Coarse 


0.7 


Very brittle 


.! 


5 




28. 12 


7.603 


Ash gray- 


Vitreous 


3.2 


Brittle 


3 


5 




27.10 


8.058 


Light gray 


Coarse 


0 9 


Brittle 


9 


5 




26.24 


7.882 


Light gray- 


Coarse 


0.8 


Brittle 


1 


5 




25.39 


7.443 


Ash gray 


Fine 


5.9 


•Slightly ductile 


1 


5 


J 1 


24.50 


7.449 


Ash gray 


Fine 


3.1 


Brittle 


2 


4 


4 


19.65 


7.371 


Ash gray- 


Fine 


1.9 


Brittle 


4 


3 


5 


16.36 


6.605 


Dark gTay 


Fine 


1.8 


Brittle 


11 


2 


1 1 


0.00 


6.8,5 




15.2 




23 


1 















LMd slightly ductile. 

i table, the minimum of hardness and fusibility is denoted by 1 
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Arranging for the catting of a huge bell, one of the time-honored 
use* for bronze 

on rolling. With lead 2.6, zinc 37.5 and copper 60, the cut- 
ting qualities are excellent, but the material can only be hot- 
rolled and forged with difficulty. 

In a word, lead is the softening element. It lends the 
qualities of mildness to the alloys of which it forms a part. 
Having a nature that can almost be classified as plastic, it 
lends this quality to the metals with which it is mixed. 
When mixed alone with copper, as it is in some type metals, 
it is more or less unstable and will separate readily. When 
in combination with copper and tin or, in other words, when 
forming part of a bronze it forgets its plastic disposition 
and makes the bronze durable and capable of resisting wear. 
Some of the white metals for bearings contain anywhere be- 
tween 0 and 80 per cent lead although the original babbitt 
does not contain any. It is however, an ingredient in many 
of the main bearing materials in automobile work. 

Antimony a Hardener 

Antimony finds its best uses on the bronze side of 
the non-ferrous family. Here it is of particular 
value due to its hardening influence on tin. In itself 
it is a brittle, bluish white metal with a laminated 
structure having a specific gravity of 6.8 and melting 
at 842 deg. Fahr. Having the hardening influence on tin 
it is of great value in the bearing metals and in fact was one 
of the constituents of the original babbitt which was com- 



No. 


Copper 


Tin 


Zinc 


Remarks 


1 


100 


100 


100 


Very white, brittle, subject to liquidation. 


2 


100 


so 


50 


Very white, but finer grain. 


3 


100 


25 


50 


Yellowish tint, hard, fine not malleable. 


4 


100 


25 


25 


Brittle. 


5 


100 


20 


20 


Brittle, hard, yellow. 


6 


100 


16 


16 


Brittle, hard, yellow, close grained. 


7 


100 


14 


14 


Yellow, slightly malleable. 


8 


100 


12.5 


12.5 


Yellow, more malleable. 


9 


100 


11 


11 


Yellow, more malleable. 


10 


100 


10 


10 


Pine yellow, fine grain, malleable. 


11 


100 


8 


8 


Yellow, softer, more malleable. 


12 


100 


7 


7 


Golden, malleable, soft. 


13 


100 


6 


6 


Golden, malleable, soft. 
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posed of copper, tin and antimony. In bearing metals it is 
most frequently used between 4 and 6 per cent. According to 
most authorities the good influence of antimony ceases when 
it is used in the proportion of about 18 per cent and above 
this it should not be employed. 

Like other members of the non-ferrous family antimony is 
of ancient lineage being known to the early Greeks and being 
referred to in the Old Testament. It has always been of 
value as a hardening agent and forms a part of the metal 
used in the making of printing types. It is of great value 
in this as it imparts to the metal the quality of expansion 
upon solidification thus permitting of a sharp impression of 
the mold. 

Phosphorus a Bronze Tonic 

Phosphorus, the poison of steel, is a veritable tonic when 
added to bronze. The introduction of this member into the 
family lends a strength and purity to what may be called the 
heavy duty bronzes that could never be reached without it. 
Phosphor bronze has been used for many years and in it the 
phosphorus acts as a flux increasing the purity by acting as 
such and furthermore lending its friendly offices in the 
closer amalgamation of the tin and copper. By adding small 
proportions of phosphorus to copper in the form of a phos- 
phoret of copper or tin, the oxides of copper which are gen- 
erally present as an impurity are removed by deoxidization, 
with the result that the grain of the resulting alloy is much 
finer. 

(To be continued) 



Properties of Copper-Tin Alloys* 

At. wt.! Cu.-31.6; Sn - 58.9 



At. Comp. 


Copper per Ct. 


S. Gr. 


Color 


Fracture 


Tenacity, 
Ton* per Sq. In. 


ORDER OF 


Mall. 


Hard. 


Fu». 


Cu 


Sn 


















1 


0 


100.0 


8.607 


Red-yellow 




24.6 


1 


10 


16 


a 10 


1 


84.29 


8.561 


Red-yellow 


Pine grain 


16.1 


2 


8 


15 


b 9 


1 


82.81 


8.462 


Yellow red 


Pine grain 


15.2 


3 


5 


14 


c 8 


1 


81.10 


8.459 


Yellow-red 


Pine grain 


17.7 


4 


4 


13 


d 7 


1 


78.97 


8.723 


Pale red 


Vitreous 


13.6 


S 


3 


12 


e 6 


1 


76.29 


8.750 


Pale red 


Vitreous 


9.7 


Brittle 


2 


11 


f 5 


1 


72.80 


8.575 


Ash gray 


Conchoid 


4.9 


Brittle 


1 


10 




1 


68.21 


8.400 


Dark gray 


Conchoid 


0.7 


Friable 


6 


9 


l i 


1 


61.69 


8.539 


White gray 


Conchoid 


0.5 


Friable 


7 


8 


i 2 


1 


51.75 


8.416 


White 


Lam. grain 


1.7 


Brittle 


9 


7 


I 1 


1 


34.92 


8.056 


White 


Vitreous t 


1.4 


Brittle 


11 


6 




2 


21.15 


7.387 


White 


Lam. grain 


3.9 


Brittle 


12 


5 


i i 


3 


15.17 


7.447 


White 


Lam. grain 


3.1 


8 Tough 


13 


4 


m 1 


4 


11.82 


7.472 


White 


Lam. grain 


3.1 


6 Tough 


14 


3 


n 1 


5 


9.68 


7.442 


White 


Earthy 


2.5 


7 


15 


2 


o 0 


1 




7.291 


White 


2.7 




16 


1 















a, b, c, are gun-metals; d, hard brass for pins; e, f, g, h, i, bell-metal; j, k, for small bells; 1, m, n, o, are speculum alloys. 
•Dingler's Journal, lxxxv.. p. 378; Watts's Diet, ii., p. 43. 
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b«-up section of large aluminum motor for aeroplane work. 
T* iirk rings are the cast Iron valve seats which were given a 
scat of copper before making the casting so that the aluminum 
live become almost welded together 



Another view of the section shown at the ten of the accom- 
panying Illustration, showing uniform thickness of the walls of the 
casting both as regards the main bores and the Jacket. The Iron 
ring has a dove-tailed circumference 



iJuminum Aeroplane Motor Casting 



Close Contact Between Cast Iron Valve Seat Rings 
and Aluminum Body Shown in Sawn-Up Cylinders 



VERY large aluminum motor for aeroplane propul- 
sion is about to be tried out by one of the leading 
engine manufacturers and the photograph hereunder 
i the method of construction. There are to be two 
l per cylinder, arranged in the head and operated, ap- 
i, from long push rods, 
[first casting made has been cut up in order to see how 
i had stood up and the remarkably interesting thing 
the extraordinary close contact between the cast 
i which will form the valve seats and the aluminum 
i retains them in place. Each ring is cut with a dove- 



tailed circumference and there are a few notches to guard 
against any tendency the ring might have to revolve while 
being machined. Before making the casting the iron rings 
are given a thin coat of copper and the sawn-up casting 
shows that the aluminum and iron have become almost welded 
together. 

In examining the castings which are in pair form, it seems 
absurd to be able to pick up the block with one hand for the 
bore is about 5 in. and the stroke a good deal more than this. 
Very even thickness of wall is another striking feature of 
this casting, both as regards the main bores and the jacket. 



Why Aluminum Means Economy 



OHIO. — Editor The Automobile:— The prob- 
of eliminating weight in automobile construction is 
idered very seriously. A number of engineers have 
adopted the use of aluminum alloy to cut down 
Pistons of this material are being used very suc- 
and cylinders should also be used of the same 



Z% by 4 or 4% was constructed of aluminum 
of the present material used in some motors, it 
down the weight 75 lb., which would mean about 
efficiency. Figuring that there are now 3,- 
in use, it would make 11,002,050 lb. of unnecessary 
to be carried around, also figuring labor, machine 
: and cost of handling, the extra 75 lb. weight at 7 cents 
fforad would mean a loss to manufacturers of $787,500, 
i great many thousand dollars' worth of tires needed 
I this weight. 

wrprising to see how fast automobile engineers are 
Only a few years ago there were no motors 
'•fcr a 4 by 4 and up. The speed of these cars would 



be about 32 to 40 miles per hour, and they would do about 
16 miles on a gallon of gasoline. There are motors 2% by 
4% that are able to make 35 to 45 miles per hour and 20 to 
22 miles on a gallon of gasoline, in a car weighing 1700 
to 1800 lb. 

If we continue to progress in the future as in the past a 
great deal will be accomplished. — Geo. Bailey, Superintend- 
ent Automobile Department, Bimel Buggy Co. 

Automobiles for Scout Work in War 

Reports from the battle front in Europe are to the effect 
that while aeroplanes are greatly used for scout work, auto- 
mobiles are even more extensively employed in this capacity. 
Often these cars are equipped with portable stands which 
permit their occupants to elevate themselves to a considerable 
height above the surrounding territory and thus secure a 
wider horizon for their reconnoissance. Frequently the cars 
are driven into clumps of bushes or trees, which serve to 
screen the observers while at their work. 
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Three Factory 
Additions— Build- 
ing a Speedway 





Hi?' 11 




The building illustrated above is the most recent addition to the factory 
of the Mercer Automobile Co.. Trenton, -V. J. This structure, which is of 
' steel and glass construction, is now rapidly nearing completion and when 
it is finished will be used to house the paint and final assembly depart- 
ments. The building measures 60 by 400 ft. and is one story in height, 
giving 24.000 s<;. ft. of additional fioorspace to the Mercer plant 




Above — Five-story addition 
to the factory of the Federal 
Rubber Mfg. Co., Cudahy, 
Wis. The new building will 
add SO, 000 sq. ft. to the man- 
ufacturing facilities of the 
Federal company. Most of 
this space will be devoted to 
the manufacture of automo- 
bile casings 



New assembly department of the Russet Motor Axle Co., North De- 
troit, Mich. This it 60 by 192 ft. and adds 11,000 sq. ft. to the Russel 
factory's floor space. The axles to be assembled in this building will 
be largely those of the internal gear drive type. This structure is de- 
signed to form one-half of a building which, when completed, will be 
120 /(. wide. It is planned to complete this before the end of the year 




Jiuilding the Twin City Motor Speedway. The illustration shows how the work of excavation and the grading and surfacing of the track 
.are being carried on at the same time to facilitate the completion of the course. Note the grandstands under construction -and ncarlu 
completed in the background. This course is near Minneapolis and St. Paxil. Minn. 
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Dodge Bros. Artificial Test Hill, Sand Pit and Speedway 




r Bros., Detroit, Mich., have completed a %-mi/e speedway, test hill and saml pit on the factory grounds for the purpose of keeping 
ie» off the public streets and roads. The hill is 542 ft. Ion g by 30 ft. wide and has two approaches icith varying grades. Over 
215,000 ft. of lumber is used in the track, on which no pedestrians are allowed 



Automobile Land Yacht on 
Way to Coast 





One of the new Beardsley electric roadsters manufactured in 
Los Angeles, Cat. which is claimed to do better than 30 m.p.h. 
and to be good for ST. to 100 miles per charge 



(ratio* shows the automobile land ,/<«/i\ <i* f* •/»•.« >• 
for Roland. R. Conklin of \>u: Yuri, .mil II /> imnnt . 

\ left last week on its way to Han f««. i\ .Is ;»<> .» 

t r»rt Motor Bus Co., Mr. Conklin developed the idea of 
I tuck a body and mounting it on an «>fc.«s (>/;,.• • (!«»m'.< 

.Map. motor. The machine, tehi.-h « «('•-/ iri>; 

g f ,. s divided into three compartments; the for- 
Wong containing the driver's seat, tank nml > u '> rf/i.v. 
a/ illustrated at the Hght. is 10 /(. /on«; nn»/ run- 
two armchairs convertible into it b><l ami four b-rth.-. 
tfto the ceiling tchen not in use; Hie Ai'Wioi j» i» i In 
k dimensions of the body are 21 ft. I.ngrh. 7 '■ , /■ ind'h. 
Idght. Floors are of cork and a double gearboj- giving 
me speeds forward and three reverse is used 
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Racing Influence in Delage Design 




Deluge 16-hp. tlx-cyllnder car brought out In war times 



New Six-Cylinder, 16-H.P. 
Has Front Wheel 

Brakes 
Double Carbureter 

and Exhaust 
Unusual Manifold 



RACING experience has been very largely drawn on in 
the design and construction of the new six-cylinder 
16-hp. Delage. The new model has been completed 
during the war period, and such arrangements have been 
made that as soon as hostilities come to a close the car will 
be manufactured in big series. At the present moment De- 
lage, like all other European automobile manufacturers, is 
so occupied with war material that it is impossible to produce 
big quantities of touring cars. The car is the work of en- 
gineers who have made all the Delage racing cars for the 
last seven years. The object has been to embody all the 
lessons learned with small, high-efficiency motors, and at the 
same time produce a car of simple design capable of being 
handled efficiently by the ordinary motorist. 

48 Hp. at 1800 R.P.M. 

The cylinders measure 75 by 150 mm., 2.9 by 5.9 in. bore 
and stroke, giving a cubic capacity of 244 in. At 1800 revo- 
lutions the horsepower is 48; at 2100 revolutions 55 hp. is 
obtained. With a total weight of 4100 lb., the load being 
equivalent to an ordinary touring body and six passengers, 
the car has been tested to give an average of 68.9 m.p.h. 
over the measured kilometer. The tests were made over a 
3-mile stretch of ordinary road, the run being made in both 
directions and the average taken, thus eliminating any ad- 
vantage which may have accrued from wind or gradient. 
Fully equipped with touring body, spare wheel, windshield, 
fenders, headlights, top, and carrying five passengers, a test 
run of 140 miles was made at an average speed of 46.6 m.p.h. 
A similar test over more hilly country showed an average of 
43 m.p.h. over a distance of 125 miles. These tests were 



made under ordinary touring conditions, on French roads, no 
allowance being made for examination of passes by military 
guards, grade crossings, or the passage through villages. 

Externally the motor follows standard design, being a block 
casting with inclosed valves on one side. To get the best 
form of combustion chamber the valve stems are inclined 
outward, and the valve pocket is placed close up to the 
cylinder barrel. The crankshaft is carried in four plain 
bearings; pistons are steel forgings, unusually light, and 
fitted with two rings. Connecting-rods are I-section, ma- 
chined over all. These cars are to be supplied complete with 
electric lighting and electric self-starting equipment. The 
electric generator is carried between the crankcase hangers, 
on left-hand side of motor, but sufficiently low not to inter- 
fere with accessibility of valve springs. The high-tension 
magneto and water pump are on the opposite side, the pump 
being ahead of the timing gear housing and the magneto to 
the rear of it. Non-adjustable silent chains are used for driv- 
ing camshaft, magneto and generator. The electric motor is 
under the floorboards, engaging with external gear cut on 
flywheel. 

Unusual Exhaust Manifold 

Arrangement of exhaust manifold is somewhat unusual. 
There are four ports, to which a couple of branched mani- 
folds are bolted, the exhaust pipes having a straight drop just 
ahead of the crankcase hangers. Delage claims to have over- 
come usual carbureter difficulties inherent to six-cylinder 
motors by the use of a double carbureter, as developed on 
racing models. The car is certainly remarkable for its rapid 
acceleration. The duplex carbureter is a Claudel production, 




l_»ft— D«l«o« six motor. Note Claudel duplex carbureter. Right— Exhaust tide, showing unusual manifold construction 
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uniting two carbureters with a common float chamber. The 
two tubes and jets are side by side, although independent, 
and have a common throttle. A Y-shaped intake manifold 
connects up the two portions of the carbureter with the two 
ports on right-hand side of motor, the gas passages being 
surrounded by the circulating water. This model marks 
Delage's conversion from thermo-syphon to pump so far as 
stock cars are concerned. Thermo-syphon, however, had never 
been used on Delage racers. Lubrication is pressure through- 
out, including direct feed up the connecting-rod to the 
wristpin. 

Motor and Gearbox Separate 

In designing this new model Delage has decided against 
unit construction of motor and gearbox. He admits its ap- 
parent simplicity, but objects to its lack of balance, the 
weight being thrown too far forward except when a closed 
body or full load of passengers are carried. Motor and gear- 
box are thus separate, and carried on a subframe. 

Leather-faced cone clutch has been abandoned in favor of 
plate clutch lined with Ferrodo. Gearbox is of same design 
as on racing cars, shafts being short and hollow and ball 
bearings used throughout. In final drive the only difference 
between this model and the racing cars is that the differential 
housing is cast steel instead of aluminum. The bevel driv- 
ing pinion is supported in ball bearings front and rear, and 
the drive shafts are hollow. Drive is taken through the rear 
springs, which have a width of 2.6 in. and a length of 52 in. 
In the racing models rear springs are semi-elliptic; on the 
touring cars they are five-eighths elliptic; in each case they 
are underslung. 

Front Wheel Brakes 

Another innovation for which racing is responsible is the 
use of front wheel brakes. They are of exactly the same 
design as those on last year's Grand Prix racing models, when 
the hilly and winding nature of the course made braking an 
important factor. Brake drums are ribbed to assist cooling 
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Front wheel brakes on the new Delage, a racing adaptation 



and are machined all over; shoes are aluminum, lined with 
Ferrodo. The pedal operates the road wheel brakes and the 
lever acts on the brake to rear of gearbox. Delage engineers 
are so satisfied with front wheel brakes, even in the hands 
of ordinary users, that it is possible the differential brake 
will be abolished. At present its only use is to hold the 
car when left on a gradient. 

Aluminum Dashboard 

An aluminum dashboard is fitted, with the gasoline tank 
bolted within it. This design makes the tank independent 
of any portion of the bodywork and facilitates the work of 
the coach builder. This model will be produced in three 
chassis lengths; ordinary for full touring car; extra long for 
closed bodies, and short for sporting type, this latter being 
sold with a guarantee of 65 m.p.h., but declared to be capable 
of much more. 
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Adjustable Stop on O'Kill Indicator 



THE accompanying illustrations show an improvement on 
the O'Kill indicator embodying all the principles of 
the piston and spring pressure indicating device in that it is 
provided with an adjustable stop which eliminates all motion 
of parts and consequent inertia errors when the instrument 
is adjusted at the instant of taking a pressure reading. 

From the working diagram it will be noted that the end of 
the Bourdon tube is constrained to move in a definite path 
and the index finger can be made to travel over the entire 
face of the compression dial by rotating the milled nut shown 
at the side of the gage. Referring to the sectional drawing, 
the milled nut together with the rod A which slides through 
it, constitutes a double stop 
for the end of the Bourdon 
tube. 

The small amount of 
clearance at C allows the 
tube end to move and to vi- 
brate the index finger 
through a small arc when 
the gas pressure in the tube 
and motor cylinder is great- 
er than the tension given to 
the tube by the milled nut. 
Thus when the gage is cor- 
rectly adjusted on a run- 
ning engine, the finger is at 
rest, all inertia effect being 



eliminated and no shaking of the needle is noticeable. 

This dial gage, while not as yet placed on the market, 
neither in America nor abroad, is patented in this country 
under number 1,042,958; Oct. 29, 1912. 

The O'Kill indicator, which was first described by Prof. 
W. C. Marshall in The Automobile for May 29, 1913, has 
been greatly improved and simplified in form since that time 
when it measured 7 in. in height with a maximum diameter 
of 2% in., being entirely different in appearance from the 
up-to-date instrument illustrated herewith. The latest im- 
provement described above, the adjustable stop, should prove 
a feature of added convenience. 




Above— Adjustable stop detail 
Left— Improved O'Kill indicator 
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McFarlan Cars Larger for 1916 



Single Chassis with Either 
4 l / 2 by 6 or 
4 by 6 Motor Is 
Continued — Price $90 

Higher — 
New Spring Suspension 
— Aluminum- Alloy 
Pistons 




Seven -passenger McFarlan for 1916 which Mils, completely equipped,' for $2,990 with a 
V/2 by 6 six-cylinder motor and at $2,680 when fitted with a 4 by 6 six-cylinder motor 



BY the clever application of engineering skill the riding 
qualities, appearance, balance and speed of the Mc- 
Farlan for 1916 have been greatly improved by the 
McFarlan Motor Car Co., Connorsville, Ind. While the 
policy of the concern of marketing one chassis with either a 
large or smaller six-cylinder , motor installed is continued, 
there have been some material changes of unusual interest 
and of such a nature as to cause the unfamiliar motorist to 
pronounce the 1916 model entirely new. Because of the 
very nature of the alterations, a price increase has been 
made necessary, and now the large McFarlan, which is 
equipped with a 4% by 6 motor, is listed at $2,990 instead 
of $2,900, and the smaller model, the same in every respect 
with the exception of the motor size, which is 4 by 6, is listed 
at $2,680, an increase of $90 over the former model. 

Flat Cantilever Suspension 

While the motor is more powerful because of changes in 
the interior, and while there have been changes made in the 
drive and body, that of utmost importance is the new form 
of rear spring suspension which almost approaches in design 
that used by the English Rolls-Royce. In the McFarlan, 
cantilever springs are used, but instead of these being arched 
they are perfectly flat and further are shackled at both ends. 
They take no drive and torque stresses and hence the double 
shackling is possible. In the Rolls-Royce the flat spring is 
used, but the rear portion is under the axle and operates 
between rollers, while in the McFarlan the spring is fastened 
on top of the axle housing and uses a shackle for play instead 
of the rollers. 



This form of suspension allows the springs to be flat un- 
der normal load, and an exceptionally easy riding car is 
obtained because of the comparatively slow return after the 
wheels have encountered an obstruction. Furtherance of the 
easy riding is also obtained by making the springs long and 
wide, the dimensions being 58 in. and 3 in. There are four- 
teen leaves. 

Frame Is Stronger 

As in all cases where a cantilever supplants a three-quarter 
elliptic, frame strengthening is necessary, and in the Mc- 
Farlan a reinforcement has been placed along the line extend- 
ing from the front shackle to the oscillating point. The pin 
here upon which the spring is fulcrumed is of 1% in. di- 
ameter and extends across the frame. 

With the new spring suspension there has been a better 
all-round balance obtained by removing the gearest from the 
rear axle and placing it amidships upon a sub-frame and 
at the same time bringing the motor down to rest upon this 
sub-frame instead of in the regular frame channels. A 
general stiffening of the whole assembly has been brought 
about by this re-arrangement of units and in conjunction with 
the new cantilevers give a car which is extremely free from 
air riding, that is the wheels stick to the ground even in 
rough going. Riding qualities have been improved two-fold 
over the previous model with the three-quarter suspension. 

Aluminum Alloy Pistons 

The motor still is a T-head design with block cast cylinders, 
but its speed capabilities have been increased to some degree 




Plan view of McFarlan six chassis for 1916, showing new flat cantilever spring suspension. Note cross rod to Insure strength 
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beaux of the fitting of aluminum-alloy pistons instead of 
cat iron and lighter rods, although the latter have the same 
action. Just what maximum speed now is obtainable is yet 
u uncertainty, but one will not be far from correct by saying 
s rood one-third greater speed is possible. 
.Vow that the r.p.m. is greater than before, it has been 
'.kagnt advisable to install a plunger pump, driven from the 
■xinst camshaft, this pump forcing oil directly to the four 
■sm bearings. The pistons and cylinders are lubricated by 
sasuunVlevel splash as before. The carbureter still is a 
fetateg and the feed as before by a short manifold to the 
nhta, These are 2 in. in the clear and have cast-iron heads. 

imkfcc Motor on Right 

Wfe the cranking, lighting and ignition system remains 
i f ■faghoose make, there have been changes in location, 
cranking motor now being on the right side instead of 
a left and turning the engine over by means of a toothed 
hibeel instead of through a train of gears connecting with 

* crankshaft at the forward end. It also is lower than in 

* :91a model. 

The combination generator and ignition apparatus is on 
3 left as before, but it is lower so as to offer less restric- 
a in making valve tappet adjustments and stands slightly 
frier away from the motor. The latter change has been 
wary because the water pump formerly an integral part 
tf&eranJccase now is a separate unit driven directly from 
fencing gears. Pump capacity is 10 per cent greater than 
1:515. 

Tit separation of the pump as a portion of the case has 
ta cone to make replacement easy, in the remote event 
a i necessary. The water pump shaft continues to drive 
•fcs-cylinder O. B. air pump. 



Cone Clutch 

h the cone clutch there has been but one alteration, a 
act? from a pressed-steel cone to one of cast-aluminum. 
& clutch is a leather-faced type of 14 in. diameter and 
it. bet with twelve flat springs under the leather. Now 
to there has been a weight reduction in the cone there is 
' taming momentum and hence less chance for spin- 
*f»nh its consequent harsh gear changing. 

Mrr Shaft Inclosed 

gearset, which as previously stated, is amidships • on 
■ nVfrime, is a Brown-Lipe using ball bearings instead 
iaSxri and a squared shaft of 1% in. diameter, making it 
than before. It uses a four-point mounting and 
^ an inclosed propeller shaft, the tube having a wide- 
W cad as before. This tube, braced by rods running to 
^uSe housing, takes both drive and torque. 

Shackles Cantered 

is only one other mechanical change of importance 

* as; is the front axle knuckles are castered slightly as 
•P^ being straight as used in 1915. This has helped to 
*■ 4e front wheels hold to the ground. 

^rieelbase still is 132 in., but the tires fitted now are 
fcfcneords 36 by 4hi in. 

* '■ft to the McFarlan factory is convincing evidence 

concern makes a detail study of body design. A 
pertaa» of the factory is devoted to the building of all 
to*. atHhg special creations which many buyers con- 
with those which the company uses as stock 



Mr Lines 

1»* standard body for 1916 is a seven-passenger design, 
'l**? detail improvement over the previous design, this 
{especially true of the front portion. While the body 
a a double-cowl design, it is hung lower than before and 
11 * better rounding out of the cowl and hood. This has 




McFarlan Cubist roadster, a new body type for 1916 

been helped by widening the cowl, and by raising it the leg 
room in front has been increased. The rounded front has 
called for a new design of radiator and windshield, both of 
which harmonize better with the rest of the design. The 
upholstery has a wider piping, but is of the same material 
as before. 



Westinghouse Ignition for Eights 

To accommodate the needs of eight-cylinder motors, the 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa., has 
brought out a distributer to suit its vertical type of ignition 
and which will provide current for an eight-cylinder motor. 
The outfit comprises a vertical ignition unit, an ignition 
switch, a ballast resister and the battery. These equipments 
are made to operate on a 6 or 12-volt circuit and are suit- 
able for four, six or eight cylinders. 

The Westinghouse vertical ignition unit is made up of 
four essential parts, namely: the interrupter, the condenser, 
the induction coil and the distributer, contained in one hous- 
ing. The ignition switch is a simple single pole; the ballast 
resistor, which is part of the equipment, is in series with 
the primary circuit. Its use prevents burning of the contact 
points. Any standard make of battery may be used. 



5 




Westinghouse vertical Ignition unit mounted on lighting generator 
for eight-cylinder cars 
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Electric System on Reo %-Ton Truck 




The new Reo %-ton delivery wagon with open exprees body 

THE Reo Motor Truck Co., Lansing, Mich., has brought 
out a %-ton delivery car having a normal capacity of 
1500 lb. and a maximum capacity including the weight 
of the body of 1800 lb. It is designed to run at a speed of 
22 m.p.h. and is mounted on a 120-in. wheelbase with stand- 
ard 66-in. tread. 

The price of the complete truck with the standard express 
body and canopy top is $1,075 f.o.b. Lansing and for the 
chassis only, including the equipment but minus the express 
body, driver's seat, canopy top, windshield, is $1,000 f.o.b. 
Lansing. 

Motor 4 '/i by 4'/ 2 

The motor has a nominal rating of 35 hp. It is a pair- 
cast 4% by 4% four having the heads integral. The valves 
are the conventional 45-deg. poppet, having a clear diameter 
of 1% in. The inlet valves are mounted in the head and the 
exhaust on the side. The pistons are of gray cast iron pro- 
vided with two three-piece rings delivering the drive to 
I-section drop-forged connecting-rods 9V4 in. long with 1% by 
2%-in. bearings lined with babbitt. The crankshaft is a drop 
forging from manganese steel, heat treated and ground to 
size. The main bearings are lined with nickel babbitt, each 



The same chassis equipped with full panel delivery body 

1% in. in diameter with a 2% length in front and center 
and 4 in. long in rear. These bearings are adjustable from 
the exterior of the crankcase. The camshaft carries the 
cams forged integrally running in die-cast bearings. The 
timing gears are helical. 

Oiling is combination force-feed and splash. The reser- 
voir is in the crankcase bottom and feed is by a plunger 
pump under pressure to the main bearings and timing 
gears. The cylinders are lubricated by splash. 

Carburetion is by a Johnson float-feed automatic water- 
jacketed carbureter fitted with an air intake connected with 
a stove on the exhaust and provided with dash air control. 

Ignition is provided by a Remy generator, which also fur- 
nishes current to the storage battery for lighting and start- 
ing. The entire electric system is operated at 6 volts and is 
a two-unit device with the starting motor mounted over the 
front end of the gearset. The car has head lamps with dim- 
mers and also an instrument and tail lamp. 

From the motor the drive is taken through a thirteen-plate 
dry-disk clutch through a three-speed sliding selective gearset 
provided with case-hardened gears having %-in. face width. 
The axle ratio is 4 to 1 on high speed, 7.2 to 1 on second and 
14.8 to 1 on low. 
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Reo &-Ton Truck 




Longitudinal section through the pair-cast four-cylinder 
motor used in the Reo %-ton truck. It is i% x 4% and 
the main uvurmya arc adiualnuU Iron, the ei'tertor of the 
crankcase 




The three-speed selective gearset is carried throughout on roller bearings and is arranged to 
provide center control, being mounted amidship on a sub/rame. The gears are case-hardened and 

• have a %-in. face width 
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Suggests Wider Turns at Corners 



EDITOR The Automobile: — At most street intersections 
the radius of the curb at the street corner is such that 
a motorist desiring to turn the corner finds it impossible 
to describe an arc of turn that will enable him to maintain 
a moderate rate of speed and still keep his machine on the 
proper side of the pavement while turning into the cross 
street. The radius of the curb curve is usually but little over 
a foot, hence the driver cannot commence to turn until he has 
practically passed the corner. Increasing the radius of the 
corner curve up to, say, 12 or 14 ft., will permit most types 
of cars to turn a corner at the same distance from the curb 
as when driving down the street. 

Changes such as suggested by the accompanying sketch, 
Fig. 1, have been made at several street intersections in 
Chicago, notably at Lincoln Parkway and Diversey Boule- 
vard, and at Devon and Evanston Avenues. 

How materially the possibilities of making the desired 
turn within the proper confines are facilitated will be seen 
by referring to the sketch. The double dotted lines show the 
curb at the usual street corner, while the double solid lines 
back of these illustrate what has been accomplished at the 
two localities mentioned — the change at Lincoln Parkway 
and Diversey Boulevard being shown in an accompanying 
photograph. 

Without such construction a driver following the line A 
in the direction noted by the arrow, and turning into the 
intersecting street, would have to cross its center line and 
could not pass two cars coming toward him as indicated by 
the arrows B. Increasing the radius of the curve, as shown 
by the solid lines, permits the driver to follow the arc of the 
curb and thus keep to the right of the center line of the 
street where he properly belongs. This is clearly illustrated 
by the line C. 

Such an improvement is particularly desirable on boule- 
vards or where other streets intersect with boulevards. It is 
likewise desirable at intersections of narrow streets. This 
subject deserves the attention of engineers in charge of street 
improvements, and the practice suggested should be univer- 
sally adopted, if for no other reason than to increase safety. 

Chicago, 111. W. M. V. 

Battery Voltage Determines Circuit Voltage 

Editor The Automobile : — I have a 1914 Case 25 which has 
a Westinghouse electric system and storage battery. My 
battery is out of order and I want to have it adjusted. Will 
I have to disconnect my generator or can I connect the gen- 
erator to the lights without harming the generator or lights? 

2 — If I can use the generator without the battery, please 
give a diagram of how this can be done. 

Geren, Miss. P. p. M. 

— The winding of this generator is such that the series and 
shunt fields oppose one another with the values so propor- 
tioned that with the battery connected in circuit the charging 
rate is determined by the specific gravity of the electrolyte 



in the battery and the car speed in m.p.h. The battery volt- 
age determines the voltage of the entire electrical circuit. 
If the battery were to be removed this voltage would attain 
a very high value approximating 28 to 30 volts since the 
differential effect of the field winders cannot be obtained un- 
less current is flowing through the series field to the battery. 

It is suggested that you use another battery while the 
present one is being repaired in case you desire to drive at 
night, and if you desire to drive only in the daytime successful 
operation may be secured by withdrawing one brush from 
the brush holder. If you do this you should take great care 
to replace the brush in exactly the same manner as it is re- 
moved after your battery has been reinstalled. 

2 — This question is answered in the preceding paragraph. 

Information on Owen Magnetic Car 

Editor The Automobile: — In a recent issue of The Auto- 
mobile I read an explanation and description of the Owen 
Magnetic car. I would like to know where this car is built 
and by whom, as we are very much interested. 

Quincy, 111. Edgar J. R. 

The Owen Magnetic chassis was described in The Auto- 
mobile for July 15, page 102. It is manufactured by the 
Owen Magnetic Car Co., 1760 Broadway, New York City. 

Twelves Are Small But Powerful 

Editor The Automobile: — Who builds the new Fiat radi- 
ator? 

2 — Who built the 1913 Regal including the frame? 

3 — Who manufactures the Weidely motor? 




V . U 1 — II J 

Fig. 1 — Sketch showing suggested changes In laying out curve* at 
street corners 
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*r curb radius to allow of turn at medium speed 

company manufactures hoods for the Fiat and 
rtively? 

i any motor builder yet brought out a small, light 
[motor? 

i many small eight-cylinder engines are there, and 
i them? 

ort, Conn. W. J. B. 

! makers of the Fiat radiator are known only to the 
.and to these makers as the information is held con- 
I by them. 

1913 Regal car was built practically entirely by 
' concerns and assembled by the Regal Motor Car 
i Detroit. The frames were manufactured by the A. 0. 
Milwaukee, Wis., from Regal dies. 
Weidely motor is manufactured by the Weidely 
rCo, Indianapolis, Ind. 
(MVt Fiat hood is manufactured by the Fiat Co., Pough- 
K and the Singer by the Singer Motor Car Co., 
fcliliM City, N. Y. 

twin-six motors announced this season have all 
* small and light variety. It must be remembered 
with a small horsepower per cylinder a twelve- 
would be very powerful. For instance, if 
were capable of developing only 4 hp. a twelve- 
of this size would have 48 horsepower. By 
rider motors it is difficult to know what you 
the eights so far as small bore, long stroke, 
with small piston displacement consider- 
of cylinders. Some of the later cars such as 
using eight-cylinder units, however, which 
and these are manufactured by motor special- 
inder motors in small size can now be pur- 
any of the larger motor manufacturers. 

feree Can Disqualify for Smoke 

B Automobile: — The Galax, Va., Fair Assn., is 
i automobile race during the County fair, Sept. 1, 

a set of rules for sale will you please give me 
address of the company who can furnish this 
thank you if you would tell me whether a car 
off the track on account of the engine emitting 
, and if a driver should be put off the track 
•cross in front of the car that was about to pass. 

c. c. o. s. 

a set of rules from the American Automo- 
437 Fifth Ave., New York. This association 



_ — — » 1 

across 




Improper radius which cause* vehicles to swing to the wrong side 

has charge of all the sanctioned races held in this country 
and its rules are followed in all the official races. According 
to the rules of the A. A., A. a car can be ruled off the track 
by the referee if in any way it endangers the safety of other 
contestants or spectators. Should a car be smoking to such 
an extent as to fall under this head it could certainly be 
ruled off the track. A driver who cuts in front of another 
trying to pass him is certainly acting in a way which should 
merit disqualification and it would be the duty of the referee 
to disqualify him. 



Improper Gear Adjustment Causes Hum 

Editor The Automobile: — Kindly advise me how I can 
eliminate a noise occurring in the differential on a Mitchell 
1914 car model A. 

Would like to know how to adjust this so that I will not 
have to buy a new gear. 

Westville, Conn. A. R. 

' — The only adjustment of the rear axle gears necessary is 
to obtain the proper mesh of the two driving gears. If these 
gears get out of proper adjustment there will be an exces- 
sive humming noise in the rear axle. 

To adjust the gears remove the plate at the top rear of 
driveshaft housing. Turn the adjusting collar by placing a 
tool in one of the small holes through the collar, turning the 
collar to the right meshes the gears tighter. It is a very 
good plan to make this adjustment while driving the car on a 
smooth road. Adjustments can easily be reached by remov- 
ing the floorboard in the tonneau. 

Sandpaper Leaves Commutator Mica High 

Editor The Automobile: — I have had trouble with my 
Rushmore generator. The ammeter shows only a slight cur- 
rent. After I clean off the commutator with sandpaper it 
seems to work all right for a short time, but very soon the 
old trouble sets in. Have had the car in a shop undergoing 
the same treatment for this trouble, but with.no success. 

San Francisco, Cal. C. P. Griffin. 

— The difficulty which you are having is no doubt due to a 
rough commutator. Cleaning with sandpaper while it cleans 
the bars of the commutator, will leave the mica high, with 
the result that the brushes make imperfect contact and the 
commutator bars soon burn black. The only way to correct 
this trouble is to remove the armature and have the com- 
mutator turned down in a lathe. There is also a possibility 
that the brushes which you are using are too soft. 
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Economic Causes of the War Traced to 
Mushroom Growth of German 

Industries 

Picture of Teuton States as One Vast Money-Making Trust Whose Suction Tentacles Circle the Earth 

A Lecture by Henri Hauser, Professor at the University of Dijon and Correspond- 
ent of the Institut de France, reported by A. Dumas, Editor of Le Ginie Civil 



CONTRARY to the common opinion that the war is solely 
due to the military party, Professor Hauser shows 
clearly that it was through an excessive and especially 
a too rapid development of the industries and commerce of 
Germany that the war became if not a necessity for her 
government at least such a favorable prospect that the temp- 
tation of resorting to it could not be resisted. In the unani- 
mous enthusiasm, he says, with which this people greeted 
the bloody dawn of armed conflict the voices of the com- 
mercial and industrial classes were not the least clamorous. 
Financiers, factory managers and even workingmen figured 
in the front ranks among the defenders of imperialism. 

The economic causes played a predominating part in the 
explosion of July, 1914. It is perhaps not true, as has been 
so frequently contended, that Germany was menaced with 
overpopulation and stood in urgent need of colonies. But it 
is not, in fact, necessary to know if Germany was really 
choking. She thought she was choking and acted in a 
haunting fear of constrictive forces whose hold she wanted 
to break at any cost. Mr. Hauser undertakes to explain this 
"pathological phenomenon of collective psychology." 

I — Evolution of the German Industries 

What strikes one first of all in the evolution of the Ger- 
man industries is the real grandeur of the phenomenon. 
There is something impressive in the spectacle of this people 
which forty years ago scarcely counted in the geography of 
world economics and which just before this war had managed 
to become one of the great forces. With a foreign commerce 
amounting to nearly 6,000 million dollars in volume it ranked 
second among commercial people, following England. It had 
become second in the production of castings and of iron, 
beating England, second also in the production of steel. Its 
merchant marine, which was inferior to ours [the French] 
in 1870, was outclassed in 1913 only by those of England and 
the United States. 

Genius for Organization 

We have admired all of that. Should we, because Ger- 
many has now dishonored herself by crimes, deny our pre- 
vious admirations? No, for us Frenchmen the truth remains 
always the truth. It is therefore not difficult for us to recog- 
nize that the German people have given proof of remarkable 
qualities since the foundation of the Empire. The leading 
quality was a determined enthusiasm for work, not a fever- 
ish spell which raises mountains in a few days but the 
tenacious patient labor of every day, regular and systematic. 
Ostwald is right when he attributes to the Germans the 
sense and the spirit for organization. They have brought to 
perfection the art of utilizing men, of putting each in his 
place, of getting the maximum performance from every in- 
dividual. If the genius for great discoveries seems to have 
deserted their soil of late years, they are past masters in the 
industrial application of scientific discoveries. As has been 



often said, it is the union of the laboratory and the workshop 
which has created the German wealth. 

Next to the union of shop and laboratory there should be 
mentioned the utilization by commercial managers of the 
research work of economists, geographers and historians. 
For the methods which they applied to the production of a 
new aniline color they also brought to bear on the search 
for markets and on the organization of trade channels. The 
German chemist and the German commercial traveler 
marched at the same gait to accomplish the conquest of the 
earth. 

Leap from Poverty to Wealth 

The rapidity of the German evolution has been almost 
catastrophic. From the complex of agricultural states 
sprinkled with industrial spots which comprised the Zoll- 
verein (customs union) in 1870 the industrial Empire has 
risen in a few years by a sort of historical face-about with- 
out any of that slow secular preparation which characterizes 
for example the English growth of power. Industrial Ger- 
many is a consummation in which Time has no share. Among 
the captains of industry, as nearly everywhere in modern 
Germany, the upstart abounds. 

The following facts illustrate this industrial development: 
In 1893 the consumption of pig iron per capita did not quite 
reach 99 kilograms per year; in 1899 it was 155. The coal 
consumption passed from 1940 to 2740 kilograms. During 
the same time the production of iron and castings climbed 
from less than 5 million tons to more than 8; that of charcoal 
from 95 millions to 136. The increase of production was so 
intense during this period that it seemed unsound, and the 
great commercial crisis of 1901 had to be weathered. But 
the poor country had become, of a sudden, a very rich coun- 
try. In 1895 the income from the fortunes of the Empire 
was estimated at somewhat above 4,000 million dollars; in 
1913 the corresponding valuations fluctuated from 8,000 to 
10,000 millions, and German wealth was estimated at 64,000 
millions, of which nearly 2,000 millions was deposited in 
commercial banks and 3,600 millions in savings banks. These 
were the figures to which Dr. Helfferich, director of the 
Deutsche Bank and now Prussian minister of finance, pointed 
with pride on the occasion of the twenty-fifth anniversary in 
the reign of William II. 

(Other figures from the Journal de Gineve of Aug. 1, 1915, 
give an idea of the enormous increase in the commercial 
operations of Germany which has taken place during the 
past few years. The imports and exports of merchandise 
and precious metals were as follows, in round millions of 
dollars: 

Imports. Exports. 

1909 1771 1371 

1911 2001 1646 

1913 2241 2040 

Adding the figures for imports and exports one obtains a 
trade volume for 1909 of 3,142 million dollars and for 1913 
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the sum of 4,281 million dollars, being an increase during 
these four years of 1,139 millions or more than 40 per cent 

Other figures are given by Edmond Thery and show that 
in ten years from 1903 to 1913 the volume of the foreign com- 
merce of Germany passed from 2,863 to 5,217 million dol- 
lars, an increase of 82 per cent). 

This sudden growth of German wealth has had the gravest 
influence upon the living conditions of the German people. 
The two most notable effects have been the gradual disap- 
pearance of the rural class and the sudden stopping of 
emigration. 

Scarcity of Farm Labor 

No conception could be more false than that of Germany 
as an overpopulated country. While the population has 
grown since 1871 from 40 to 70 millions and 800,000 new 
Germans see the light of day every year (despite a decreas- 
ing birth rate) , this increase cannot be considered excessive, 
as 700,000 Slav laborers are engaged every year to work 
the large Eastern estates and large numbers of Italian, 
Croatian and Polish workmen are in demand for the mines 
and various enterprises in the cities. 

The German emigration exceeded 200,000 annually from 
1880 to 1883 but has now dwindled to 20,000, or about the 
same as the French. 

There is, to be sure, a German migration, but it is interior, 
from the country to the towns, from the plough to the in- 
dustries. Since 1896 the rural population has been less than 
half of the total; it is now 44 per cent. Out of 67 million 
Germans barely 17 millions are farmers or derive their living 
from agriculture. An enormous number of peasants quit 
the soil every year and find work in the colossal factories. 
This has brought the number of towns with more than 100,- 
000 inhabitants to at least 45 and accounts for the armies 
of workingmen at disposal for the large concerns. The Man- 
nesman^ shops employ 15,000, Thyssen more than 30,000 and 
the Krupp works 73,000, almost two army corps. Germany 
has passed definitely from the type of the agrarian state to 
that of the industrial state. 

II— The Needs of the Industrial State 
Now, the industrial state has needs and exigencies which 
the agricultural state has not. The latter lives on itself and 
for itself, and it can live on itself. The industrial state is by 
nature "tentacular," to use Lamprecht's term, being specially 
founded upon the importation of commodities and raw mate- 
rials and on the export of the manufactured products. It 
requires first of all the importation of foodstuffs. It is cal- 
culated that about 20 million Germans out of 67 millions de- 
pend for their nourishment upon foreign harvests and foreign 
cattle. The industrial state has need of certain materials 
which are either not produced at all within her boundaries, 
as in this case for example cotton, or which exist there only 
in insufficient quantity, as for example iron. By reason of 
the enormous development of its iron and steel industries the 
German Empire, while remaining rich in fuels, depends for 
its ore in ever increasing degree upon Sweden, Spain, North 
Africa and France. It is this fact which explains her ardent 
lustfulness for the Briey valley. 

Cotton in bales represents the largest single import article 
of the Germans, amounting in value to more than $125,- 
000,000. The cotton industry employs more than 1,500,000 
workers and turns out goods valued at over $250,000,000. 

Credits in Place of Capital 

The industrial state needs capital and though Germany 
has become prodigiously rich the German industries remain 
terrible gluttons for capital. They absorb it as fast as it can 
be provided, to use it in building new works and replacing 
old machine tools. In the formidable battle in which Ger- 
many has engaged herself she is condemned to gain victories 
every day, for any defeat and in fact any let-up would be 



mortal. She swallows new capital before it is born, so to 
say, since she anticipates it through credit. Corporations 
with imposing capitals which lean on the industrial banks, 
the latter drawing upon the central banks and especially on 
the Deutsche Bank, and these large banks in turn absorbing 
all the country's available wealth and to some extent foreign 
capital as well — all this is a marvelous financial edifice but 
frail. The very denials of German financiers prove that the 
influx of foreign money is not negligible. 

Socialists Turned Imperialists 

Further, Germany needs customers even more than capital. 
Despite its increase in numbers, its rapidly growing wealth 
and taste for high living the German people is incapable of 
digesting all of the enormous production of German fac- 
tories. It must more and more be sold abroad. 

Everything conspires thus to turn Germany into a Tenta- 
cle State, to make it push its trade into all corners of the 
world. The country's financial staff must have recourse to 
world politics to replenish its capitals, to pay the wages of 
its workers; the proletariat depends upon them in order to 
have steady work and to satisfy its growing wants. There- 
fore the German socialism has become imperialistic. 

Ill— Industry and World Politics 
Among the means for developing exports the leading one 
is the system of bounties. Since the German industry must 
work more for the foreign than for the home trade, it is 
logical to sell at low prices abroad, sometimes even to sell 
at a loss, in order to gain new outlets and discourage all 
competitors. Thanks to the grouping in Kartells (trusts) 
of the principal economical forces, nothing is easier. In 1902 
the coke syndicate forced the German consumer to pay 16 
marks per ton at the same time as it conceded the price of 
11 marks on large foreign sales. In the latter half of 1900 
the wire syndicate made sales abroad at 14 marks per 100 
kilograms while the home price was 25. It lost 859,000 marks 
on the foreign turn-over but made a profit at home of 
1,177,000 marks. The difference was net gain. But in this 
instance, for that matter, the trick was overdone, for specu- 
lators managed to buy back the German wire abroad and to 
resell it in Germany with profit. 

The Precarious Treaty System 

The bounty system is supplemented by that of commercial 
treaties which favor the entry abroad of commodities and 
travelers and which secure a moderation of the customs 
tariff for German products. Such was the tenor of the Ger- 
man-Russian treaty of 1904, which tended to turn Russia 
into an economic colony of Germany. In the interior politics 
it is the avowed object of these treaties "to compensate by 
means of increased wages for the increased cost of food- 
stuffs" or, in other words to maintain the balance of interests 
between the industrial population of the West and the ag- 
rarian population of the East. 

Hungry for Iron 

To fend off an iron famine it was necessary to secure con- 
trol of new ore deposits, and for this purpose numerous Ger- 
man corporations, more or less disguised, acquired mining 
properties in the Briey basin [the principal iron mining 
region of northern France, now occupied by the German 
army]. Thyssen, the great German iron king, not only in- 
stalled himself there but sent his prospectors as far as 
Dielette, near Cherbourg, to search for ore — even under the 
sea — and he contributed to the erection of the ore smelters 
at Caen. He finds the double advantage in these operations 
of securing our ore and of selling us coke — an advantage in 
which, however, the French operators are also beneficiaries. 

With iron from Lorraine and Normandy and the coal of 
Westphalia under control, Germany can dominate the world, 
says Mr. Hauser. And to assure such domination it is of 
importance to remove all competition, to install the German 
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industry in the very heart of rival countries. The extraordi- 
nary manipulations by which the German operators worked 
themselves into French chemical and electrical works were 
described before the war began. At Neuville-sur-Saone it 
was the Badische Anilin und Soda Fabrik of Ludwigshafen 
which under a French name furnished alizarine for dyeing 
French miltary trousers red, and perhaps the same company 
moreover inspired the press campaign in favor of this dan- 
gerous military color which was conducted with a grand dis- 
play of sentimental argumentation. What else was the Com- 
pagnie pariaienne des couleurs d'aniline but a branch of 
Meister, Lucius & Briining of Hoechst? It has been told how 
a Darmstadt company manufacturing pharmaceutic prepara- 
tions came to Montereau to establish a branch factory and 
kill a similar French factory which had been established 
there, and how the Allgemeine Electricitats Gesellschaft 
pounced upon Rouen, Nantes, Algiers, Ora and Chateau- 
roux. 

Secret Invasions Everwhere 

Similar conquests were engineered at Sevilla and Granada 
in Spain, at Buenos Aires, at Montevideo, at Mendoza, at 
Santiago and Valparaiso, while the other large German elec- 
trical company, the Siemens-Schuckert, installed itself at 
Creil. Turkey, Russia, Italy, Switzerland fared the same as 
France. A few weeks ago a Swiss journal enumerated the 
following enterprises. Societe" anonyme pour Vindustrie de 
V aluminium at Neuchatel with 8 German, 1 Austrian and 
6 Swiss directors; Banque des chemins de fer orientaux at 
Zurich, with 8 German, 1 French, 1 Belgian, 1 Austrian and 
5 Swiss directors; Banque pour enterprises electriques at 
Zurich, with 15 German as against 5 Swiss directors; 
Sociiti des valeurs des metaux at Basel, with 10 Germans 
against 5 Swiss. It is notable that the capital stock is 
mainly in German hands while thf bonds, whose modest rate 
of interest does not tempt the Germans, are placed in Swit- 
zerland. "Thus," concludes the Gazette de Lausanne, "the 
money of the Swiss bondholder serves to nourish the Ger- 
man enterprises which come into our own country to com- 
pete with our national industries." 

Italy Under Tribute 

In Italy's case a remarkable study of the subject has been 
published by Giovanni Preziosi in a series of articles now 
appearing in pamphlet form under the title: La Germania 
aUa conquista dell' Italia (Germany at the Conquest of 
Italy). The question is in fact of a war of conquest, and 
one conducted with an admirable sense for organization. 
At the center there is a financial general staff constituted 
by the Banca commerciale italiana; of course italiana, as the 
companies established in France are francaises or paris- 
iennes. This is only a little bit of Germanic strategy in which 
we find the very image of the Tentacle State. By installing 
itself in the directorates and practising, by means of a sys- 
tem of secret emoluments, a plan for commercial espionage 
which ruins stubborn opponents over night, it has been able 
to absorb by slow degrees the economical energies of a whole 
people, their credit establishments, their navigation com- 
panies, their industrial enterprises. It has been able to cor- 
rupt the political life, to unmake ministers and to control 
elections. Here, as in Switzerland, the German or pseudo- 
Italian banks "act as suction pumps in Italy and as force 
pumps for Germany." Italy, while rated as a poor country, 
furnishes capital for rich Germany. 

IV— The Hand of the State 

Mr. Hauser furnishes some data on the manner in which 
the prestige and force of the Empire are placed at the dis- 
posal of financiers in order to uphold the politics of economi- 
cal conquest. 

To make of the German nation, of the state, an instru- 



ment for German expansion is the object of the politics whic 
German economists have so fittingly termed Handels un 
MachtpoUtik (commerce and power politics). The blendin 
of the two objects [commerce and power] appears nowhei 
more clearly than in the report delivered in London in Fel 
ruary, 1914, by Sir Edmund Goschen on "An Official Germ: 
Organization to Influence the Press of Other Countries 
What a situation it discloses! 

Reptilian Press Bureaus 

The Norddeutscher Lloyd, the Hamburg-America, t 
Deutsche Bank, the Diskonto GeseUschaft, the A. E. G., t 
Siemens-Schuckert, Krupp, Gruson, etc., form together 
private corporation which is subsidized by the Imperial Off! 
of Foreign Affairs. In alliance with the Wolff Bureau, tl 
corporation has for its object "to promote the industr 
prestige of Germany abroad." It furnishes foreign journ 
gratis or at a nominal price and in their own language 
kinds of information relating to Germany and favorable 
Germany. It suppresses this service when the recipients 
not prove themselves docile. "To react against tendenti< 
news regarding Germany or attacks upon her and to spn 
knowledge of the true situation of German industries" is 
ostensible program. In other words, an organization for 
dustrial espionage, to use the term employed by Prezi 
placed under the control of the Empire. 

The Little German Books 

Russia is for Germany a reservoir of labor and a mar 
If Russia in 1917 should refuse to renew the disasti 
treaty which was forced upon her during the unfortui 
period of the Jananese war, if she should discontinue the 
isting system of passports for agricultural laborers, v 
would become of the capitalistic agriculture — more and n 
industrialized, more and more in the hands of banking 
stitutions — of the large estates in Brandenburg, in Poi 
ania and in Prussia? 

France is for Germany a banker and a furnisher of 
What a temptation to go and grab with both hands in 
wool stocking which now on occasion is tied up so jealoi 
What a temptation also to go and get rectified the err< 
moderation committed in 1871! As early as 1911 the Go. 
du Rhin et de Westphalie gave voice to the opinion tha 
ore deposits in Lorraine and in Luxenburg ought to be u 
the same government as those of Westphalia and the 
valley. 

As for England, the direct competitor of Germany i 
the markets of the world, and maker of the same pron 
she is the enemy that must be downed. Has she not ad 
the habit, and made France adopt it too, no longer* to 
money to poor states except with the accompanime: 
good commercial orders? The time is passing when 
German business could be done in Turkey with Br-iti 
French gold. The rivals of Germany are learning to pt 
Handels und MachtpoUtik themselves. But what will h 
to Essen, Gelsenkirchen and the whole immense indi 
city that Westphalia has become, if the Roumanian. 
Greeks, the Serbs order their cannon and their armor 
their rails or their locomotives at Glasgow or at Creu 

War seemed preferable to Germany to this econ 
crush, and the hand of iron took the place of the 
glove. 

Situation of Russia, France and England 

Little by little the idea of the necessary war, of the 
desirable war, took possession of the industrial classe 
proof is found as far back as 1908 in a popularize r--\;, 
Prof. Paul Arndt, one of those little 1 marVc 
which serve to shape German public opinion. All of < 
reproach ourselves for not having read enough of -the:! 
books which would have warned us of the peril. Ir» thn 
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let the author opens with a psean to German greatness fol- 
lowed by a chapter on "The Dangers of Germany's Participa- 
tion in World Economics." He shows that such participation 
would increase the dependence of Germany upon foreign 
countries and render her vulnerable at sea as on land. If 
the international relations should be disturbed, there would 
then be "many workingmen without bread, many depreciated 
stocks for reasons which in great degree would escape all 
control by Germany," having their origin in countries which 
"could seize the occasion to weaken Germany." And with 
prophetic hypothesis he describes the effect of a blockade. 
But he accepts the risks of independent world politics with- 
out hesitation. "Surely," he writes, "if we want to be and 
remain a great people, a world power, we expose ourselves to 
serious conflicts. But this should not deter us. There is a 
profound truth in the saying that man becomes weakened by 
peace. Often the appeal to arms is needed to shake a world 
which has become stupefied in apathy and effeminacy. The 
battlefield appears often to those who see far and deeply as 
a blessing for humanity." 

There is thus exposed, says Mr. Hauser in conclusion, the 
fatal mechanism of things by which the too-rapid industriali- 



zation of Germany has led us all into the German war. If 
one were to doubt the part played by the economical causes, 
or rather the peculiar psychosis superinduced by these fac- 
tors, it would be sufficient to observe in what manner the 
Germans in their day dreams imagine the victory of Ger- 
many. It is an industrial victory — the forced wedlock of 
German coal with foreign iron. It is the reduction of the 
other peoples to the role of perpetual vassalized customers 
of the German factory. The German dream is a business 
dream, a romance of the office. 

V— The Fatality of Mushroom Growth 

According to this dream the war shall also solve the 
colonial questions. As will be remembered, during the tragic 
days last July (1914) Chancellor Bethmann-Hollweg offered 
England the integrity of European France but refused to 
guarantee the colonies, especially northern Africa [with 
larger iron ore deposits]. 

The dream has vanished. The giddy edifice has crumbled, 
and once more the old proverb has been confirmed: Time 
does not spare what is made without its help (Le temps 
n'ipargne pas ce qui s'est fait sans lui). 



Longuemare Carbureter Now Made in America 

New Model Has Slight Changes in Jet and Throttle — All 
Models 40 Per Cent Lighter than Last Year 



fTIHE Longuemare carbureter, which up to the present has 
been manufactured abroad and imported here, is now 
to have an American model, arrangements for manufacture 
at Syracuse, N. Y., having been completed by the Longue- 
mare Carburetor Co., New York City. Some changes have 
been made to suit American requirements, and other changes 
which are general improvements in operation, fitting and 
assembling. 

The waterjacket which surrounded the throttle has been 
dropped and there are two changes in the throttle valve. The 
opening H in the accompanying illustration through which 
the fuel is drawn in the idling position has been enlarged to 
permit a longer dwell, and another smaller hole at the left 
of H has been added to supply a little extra air when 
starting. 

More Accessible Choke Tube 

Other improvements are a more accessible choke tube 
which can now be withdrawn by removing a screw at the left, 
a swiveling connection of the float chamber to make the 
carbureter easily adaptable to any engine and the adoption of 
S. A. E. standard connections. The operation of the car- 
bureter was described in The Automobile for Feb. 4, 1915, 
and remains practically unaltered. Gasoline enters by the 
needle valve through E and in passing the central adjustable 
needle at the base of the chamber fills the channel F. From 
here there is access to the compensating chamber C, which 
thereupon fills to the same level as the main float chamber. 
There are two jets, the main one O consisting of a few 
holes drilled horizontally at the top of the outer jet tube, 
and a central idling jet above it Both are in direct com- 
munication with the channel F. When starting the throttle 
occupies the position shown with the opening H immediately 
above the idling jet. In this position there is practically 
no suction on the main jet. The air is drawn in past the 
idling jet through the inlet Af, which is adjustable, the 
mixture passing the throttle by the small beveled opening V. 

Automatic Fuel Regulation 

When the throttle is opened the suction around the main 
jet increases but diminishes around the idling jet A freer 



flow of fuel being always required at this moment the com- 
pensating chamber C empties into the channel F supplying 
the extra fuel demanded by pick up. As soon as the cham- 
ber C is empty, air is drawn in through the openings N and 
passing through G mixes with the gasoline in F. In doing 
so an emulsion is formed which renders vaporization easy 
on issuing from the jet. An automatic regulation of the 
fuel supply is claimed for this carbureter through the action 
of this additional air in the following manner: The natural 
tendency on high speeds is to increase the richness of mix- 
ture. By introducing air into the gasoline on its way to the 
jet the density of the mixture is lightened thereby retarding 
the increasing flow of fuel from the float chamber. Thus 
the virtual effect is a thinning of the mixture at high speeds. 

A cleaning device for the idling is incorporated in the form 
of a needle operated by the push button R underneath 
the jet 




Section through the latest Longuemare carbureter 
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Cox Ford Safety Pilot 

THE Cox safety pilot for Ford cars 
is a front axle and radius rod 
support combined with an auto- 
matic steering device. It is claimed not 
only to prevent the radius rod bending 
out of line and consequent breakage of 
the axle under strain but also to mate- 
rially strengthen the car and to make 
driving safer and easier The radius 
rod support is attached to the front axle 
and clamped to the rods near the apex of 
the triangle formed by their Junction. 
The automatic steering device is attached 
just inside the radius rod supports on 
the axle connecting with the clamp of 
the radius rod. It is a strong, tempered 
flexible spring which acts as a stabilizer, 
preventing the car from swerving on 
rough or sandy roads and relieving the 
strain of a continuous tight grip on the 
wheel. The combination attachment 
sells for $3.76.— Cox Brass Mfg. Co., 
Albany, N. Y. 
Morris Dash Oil Indicator 

The Morris dash board oil indicator is 
for the purpose of showing how the oil 
pump is operated. It is adapted for 
both gear and plunger pump or where 
the flow of lubricating oil is constant and 
in considerable volume. 

As will be noted from the accompany- 
ing illustrations, the plunger projects 
through the dash and its height indicates 
the quantity of oil which is passing 
through the outlet. There is a piston at 
the lower end against which the oil im- 
pinges to raise the plunger. On the 
lower end of the piston is a leather 
cushion which acts both as a silencer and 
a washer, and also effectually prevents 
oil being forced past the piston rod in 
in case the delivery or discharge pipe 
should become choked. 

The flange for attaching the indicator 
to the dash can be of any desired diam- 
eter and at any angle to the axis of the 
plunger. The device is easily attached 
and is finished in nickel. The price is $2. 
—George W. Morris, Racine, Wis. 

Pasha Spark Plug 

A sectional view is shown herewith of 
the Pasha spark plug. As will be noted, 
the central electrode is in one piece solidly 
baked in imported hard fire porcelain. 
At the top is the brass cap for a clip ter- 
minal, and no screw is provided. The 
shell of the plug is curled over to hold 
the porcelain tightly in position with 
spring tension. The points of the elec- 
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trodes are carefully finished, and in order 
to prevent leakage two copper asbestos 
gaskets are put above and below the por- 
celain flanges in the shell.-Pasha Spark 
Plug Co., Bloomfield, N. J. 

Eccles Spring Clips 

Front and rear spring clips for auto- 
mobiles with special attention to the re- 
quirements of the Ford model T are 
listed. The spring clips are made in all 
sizes to fit all makes of cars, and are of 
such dimensions as to provide equipment 
for any desired spring. The price varies 
with the size and the pattern. They are 
made in half oval, full oval and flat de- 
signs, and are threaded drilled for cotter 
pins and equipped with castellated nuts, 
a pair being furnished with each clip. 
Twenty-five of these are packed in a box, 
and a representative price for Ford cars 
is $75 per hundred.— Richard Eccles Co., 
Auburn, N. Y. 

Randerson Piston Ring 

This ring is designed to work against 
pressure on an entirely different prin- 
ciple than that employed generally in 
piston ring construction. The automatic 
ring idea is based upon making the 
ring act as a valve in the piston. The 
ring is so designed that when com- 
pression and explosion take place the 
ring is automatically expanded by the 
pressure which reaches back of the ring 
between the piston and the ring itself, 
thereby automatically expanding the ring 
against the cylinder wall. It is intended 
with the ring that no other ring need be 
installed in the piston.-Du Bois Machine 
Shop, Inc., Albany, N. Y. 

Becco Tool Set 

The Becco tool set consists of a steel 
case, with wood forms lined with felt and 
fitted with a selection of tools, each being 
held in place by a catch. The case « 16 
in. long, 8 in. wide and 2 in. thick, and 
is finished in black enamel. The tools are 
as follows: Punch, cold chisel, cotter-pin 
remover, round file, flat file, file handle, 
large screwdriver, small screwdriver, 
hammer, large monkey-wrench, smau 
monkey-wrench, three double-ended b- 
wrenches and a pair of combination 
pliers. Price, $7.76. 

Becco wrenches are made in sets new 
together when not in use by a special 
clip The wrenches are of fiat steel, non- 
adjustable. Two sets are turned out 
Set No. 1 consists of four wrenches, ail 
double-ended and one having two open- 
ings in one end and one in the other ana 
one having alligator jaws. The sizes 
are from 6/16 to 11/16, and there is also 
a small opening for gas-tank valves. U 
steel used is %-in. thick. Set No. 2 b" 
the same number of wrenches, but tw 
sizes run from 6/16 to %; 
is the same size. The steel used is 5/32 in. 
thick. Set No. 1 is nickel plated and set 
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No. 2 is finished in black enamel. Price, 
set No. 1, 50 cents; No. 2, 65 cents.— 
Michigan Motor Specialties Co., Detroit, 
Mich. 

Erickson Spring Separator 

This tool spreads apart spring leaves 
and injects grease between them. It con- 
sists of a heavy steel rod with an adjust- 
able sliding head, a stationary head car- 
rying a screw and an intermediate slid- 
ing member movable toward or away 
from the adjustable head by means of 
the screw. As shown in the accompany- 
ing illustration, the screw-operated head 
has a hollow steel point which the screw 
forces between the leaves, the adjustable 
head being brought against the opposite 
side of the spring. 

A large grease cup mounted at the top 
of the screw-operated head supplies the 
grease through the hollow steel point 
when turned, making a quick and clean 
job. 

The screw-operated head is pressed out 
hy a coil spring when the screw is backed 
off. The back head is adjustable for any 
width of spring. In case of breakage of 
the steel point, this can be readily re- 
newed as it is screwed on. The device 
sells for $1. — p. E. Erickson & Son, Inc., 
Port Chester, N. Y. 

Aderente Non-Blinding Device 

The Aderente is a non-blinding device 
which is so arranged as to cut out the 
glare and at the same time have many 
of the rays of light thrown directly 
ahead of the car in order to illuminate 
the roads. According to the manufac- 
turer, the device is not a dimmer, but 
rather increases the power of the pro- 
jected light by deflecting the rays to 
the road which would otherwise be 
thrown upwards or in a straight line 
ahead of the car, thereby blinding ap- 
proaching pedestrians or drivers. The 
device is attached to the lamp door and 
although made of metal is said to have 
the appearance of cut glass. It does 
not require adjustment and does not 
have to be touched whether the car is 
being driven through the city streets or 
in the country. As the device is attached 
inside the door, it should not require 
frequent cleaning. The price per set of 
two, is $3.50 and in ordering it is neces- 
sary to give the overall dimensions of 
the glass and door.— Aderente Non- 
Blinding Device Co., Inc., Jersey City, 
N. J. 

Smith Encased Joint Pliers 

A new type of pliers, illustrated here- 
with, has been put on the market, having 
an encased joint, or one that is inclosed 
in contrast to the usual type which uses 
a lap joint and a rivet to hold the parts 
together. The new Smith pliers also 
employ a rivet but merely for the pur- 
pose of additional strength. Cutting can 
be done on both sides and it is claimed 
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that a small diameter wire can be 
handled as well as one which fills the 
cutting slot— H. D. Smith Co., Plants- 
ville, Conn. 

Wilhelm Piston Ring Remover 

The Wilhelm piston ring remover is 
designed to be of service in removing 
any style of piston ring. The device dif- 
fers but little from the conventional 
type, depending for its spreading action 
on the bringing together of two rod ends, 
causing the opposite extremities to 
spread the ring ends, allowing the ring 
to be slipped over the piston top. As 
illustrated herewith, the Wilhelm con- 
sists of two bars pivoted to a common 
point near one end and connected by 
a spring which effects return action. 
The jaw is shaped so that it will not 
slip when used to spread diagonally split 
rings. Price is $1. — Wilhelm Smith 
Machine Co., Reading, Pa. 

Vaughan Safety Signal 

The Vaughan safety signal is of the 
rear-mounting type and is operated by a 
lever on the steering wheel, telling the 
driver of cars in the rear which way the 
machine which carries the signal is about 
to turn. The device consists of two 
plates mounted in a casing as illustrated, 
so that either side of the plates may be 
displayed. The words shown are: Turn 
Right, Turn Left, Slow and Stop, arrows 
being used to indicate the direction when 
the car is about to turn. Fiber gears in 
the casing operate the plates, Bowden 
wire connecting the gears to the control 
levers.— C. S. Vaughan, New Rochelle, 
N. Y. 

Hertner Charging Outfit 

The Hertner is a vertical motor-gen- 
erator set with switchboard is for use 
in charging batteries from an alternat- 
ing-current source. Being a motor-gen- 
erator, it continues to run when the line 
voltage is cut off or drops for an inter- 
val, the generator acting as a motor with 
a slight draught of current from the 
battery until the line voltage comes on 
when the generator action is resumed. 

In operation, the alternating current 
tine is attached to the board, where it is 
controlled by a simple switch. The direct 
current line is at the bottom of the set. 
A feature of the Hertner outfit is the cool- 
ing fan mounted in the middle which is 
said to more than compensate for the 
slight amount of current used for this 
purpose by the results obtained. 

In order to make the machine as well- 
balanced as possible and to make it run 
smoothly and also to render it possible 
to dismantle it readily, the motor and 
generator shafts are separate units and 
are connected by a coupling. A ball bear- 
ing immediately below this coupling sup- 
ports both shafts midway between the 
top and bottom of the machine. — Hert- 
ner Electric & Mfg. Co., Cleveland, Ohio. 
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The new Patereon light *ix with high-speed motor listed at $985 

New Paterson Six Chassis 

Four Continued with Improved Body 
Lines — Six Sells for $985 — Uses 
New High-Speed Continental Motor 



THE W. A. Paterson Co., Flint, Mich., will continue its 
well-known four practically unchanged for the 1916 
season, the only alterations being in the body which 
has lines more in accordance with modern streamline ideas. 
The new six, however, is an entirely original job and the 
specifications show that it is remarkable value for the price 
of $985. The motor is a Continental 3%, by 4% in. and the 
body a seven-passenger with ample internal space and excel- 
lent finish. Wheelbase is 117 in., tires 32 by 4 in. and the 
equipment is extensive, one little detail of the latter espe- 
cially worthy of mention being the utilization of the left 
front door pocket for tools most frequently needed. On lift- 
ing the flap of the door the most important tools are found, 
arranged each in a separate leather container so that any one 
required can be picked out in an instant. 

Motor Is High-Speed Type 

The motor has a formula rating of 25.4 hp. and a 
piston displacement of 224 cu. in. and is the type of Con- 
tinental light six which was described fully on page 1130 of 
The Automobile for June 24, 1915. The engine is designed 
for high-speed operation, having its horsepower peak at 
about 2200 r.p.m. and developing 35 hp. at 1600 r.p.m. ap- 
proximately. All the intake passages are integral, so the 
carbureter can be bolted directly to the casting, which is an 
excellent place from the warmth viewpoint and saves the 
need for a jacket. On the Paterson the standard carbureter 
will be a Stromberg, which seems to suit this motor very 
well. 

Three-Bearing Crankshaft 

There are three main crankshaft bearings, each being 
supplied with pressure oil from the plunger pump which is 
driven from the camshaft and located on the crankcase side. 
An oil lead also goes to the helical timing gears, and there 
are dip troughs for the connecting-rods. To eliminate vibra- 
tion at the high speeds at which the motor is meant to be run, 
a large diameter has been chosen for the crankshaft, the 
main journals being 2% in. The left side of the engine is 
absolutely clean, save for the carbureter and the oil filler, 
while the water pump and the generator are arranged on 
the right side in such a manner as to interfere as little as 
possible with the valve accessibility. 



Not long ago attention was 
to the prevalence of heavy pre 
needed for the operation of clutc 
brake pedals on many cars. Th 
portant point has not been neg 
in designing the Paterson wit 
result that the effort needed to r 
the clutch or to apply the s 
brake is amazingly small; so lit 
fact, that a child could operate 
controls. The clutch itself is i 
type with leather face an< 
Warner gear provides the usual 
forward speeds, but here again 
of operation has been studied, s 
the gear shift lever moves p 
tionally as freely as the clutch 
This means that to change spee< 
easy almost as to advance the 
lever which should make the Pa 
very much appreciated in mot 
ous districts. 

From the gearbox there is a 
jointed shaft with its one un- 
designed to take the torque 
That is to say the torque tube 
nates at a bearing on the dri\ 
just behind the universal, so th 
withstands the stress of torsion at the point when 
greatest (near the axle) and only transfers the stress 
driveshaft close up to the universal and where the st 
at its lowest. 

Rear Axle Accessible 

For the rear axle a built-up construction is use 
differential and drive gears being mounted upon Nt 
parture bearings, while Hyatt roller bearings take c 
the support of the wheels and the driveshafts. These 
can be removed easily, and the differential taken out tl 
the rear part of the housing, without removing th 
from the springs. 

Rear springs are three-quarter elliptic with a large 
tude, giving easy riding, and the drive is taken throug 
front portions. The steering is laid out with good, s 
connecting links and is irreversible by virtue of the 
worm and nut gear which is adjustable for wear. 

In the body, width of seat is the outstanding chs 
istic, this being above the average, and upholstery is 

It is not quite certain at the time of writing, which 
electrical systems will be employed, but in either cas 
will be two units the generator having the igniti 
tributer integral. 




Patereon rear axle from which differential can be wlthdrj 
out removing the axle from the springe 
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live Accessibility 

lAT is the real value of accessible poppet 
wives? It is a question that many an auto- 
i engineer would like to be able to answer, and 
that opinion answers in many different 
most engines, whether V-type or L-head, 
Accessibility of the tappets is not really good, 
in the way that a spark plug is accessible, 
i as is the jet of a well-placed carbureter. It 
be questioned that the efficiency and the 
of a poppet valve motor depends very 
>n the accuracy of tappet adjustment, and 
that, however good the materials, tappets 
ite long without wear. Yet it is often 
!that the average man never bothers himself 
valves and depends entirely upon his re- 
overhaul all the valves at once when they 

the speculation of whether a very 
^Busted tappet would receive any more at- 
■fcom most automobile owners than an en- 
tnaccessible push rod mechanism, and it is 
ted that accessibility is not worth 
not made use of. 
a poor sort of 
require 
*agine. becai 
*J86tments w 
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ment ought to be rendered as easy as possible. It is 
surely the manufacturers' duty to make automobiles 
with the maximum of convenience for the type of 
owner who treats his machine as it ought to be 
treated. It is not good business to excuse a poor 
design by a statement of belief that the average user 
is mechanically inept. 

1916 Car Prices 

FROM January, 1912, till January, 1914, the aver- 
age price of automobiles rose from a little less 
than $2,500 to a little above that amount. In Jan- 
uary, this year, the price had fallen $600, and so far 
as can be judged at the present time January, 1916, 
will show at least an equal drop. 

Studying the curve it suggests that the gr«t 
changes in equipment which took place from 1911 
to 1914 pushed the average price to a peak, and this 
was a natural development. As the electric start- 
ing motor and other refinements became more settled 
things, it was natural that there should be a falling 
off in price, but the fall from 1914 to 1915 must 
show more than this. It can be accounted for only 
on the assumption that the manufacturers found 
they had set the price too high for the average buyer 
and the drop which took place last year was pro- 
voked by the desire to expand the market. 

Now there is a limit to everything, and it is prob- 
able that we shall find January, 1916, will show a 
low spot in the curve that will correspond in years 
to come, with the high peak of 1914. This is sur- 
mise only, but the idea is fostered by the striking 
success of medium-priced cars. Any good car can be 
sold if it is cheap enough, and five-passenger cars at 
less than $750 are bound to find buyers in very large 
numbers. Average price may fluctuate. It seems 
that the customer who wants to spend from $1,250 
to $2,250 represents a large and permanent class so 
that there should be plenty of cars in this field for 
a long time to come. 

Winning on Performance 

THOSE who have waited to see how cord tires 
would work out in road races have the tire re- 
ports from the Elgin races, covering 600 miles spread 
over 2 days, a demonstration that indicates that 
the cord construction is apparently as well suited 
for high speeds on the average country road as on 
the brick or board speedways. The Elgin circuit is 
a typical country road, gravel surface well oiled, 
just such a road as can be found in thousands of 
places throughout the country. 

One of the two winning Stutz cars made the 600 
miles at an average speed of over 75 m.p.h. without 
a single change and the other Stutz changed but one 
tire in that distance. No longer are tires the de- 
termining factors in winning or losing they once 
were. In Elgin's 2 days of racing it was small 
mechanical troubles with cars, or lack of speed, that 
put certain cars back from first and second place. 
The winning cars won on good performance, freedom 
rom mechanical troubles and not from handicaps 
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$1,200,000 Co. To 
Build Cars 

Buyers of Pope Westfield 
Plant Form Westfield 
Mfg. Co. 

Boston, Mass., Aug. 20 — A certificate 
of incorporation has been issued at Bos- 
ton to the owners of the Pope plant at 
Westfield, who recently bought the prop- 
erty at public auction for $725,000. The 
new company will be known under the 
name of the Westfield Manufacturing 
Co. and it will make automobiles. 
The capital is $1,200,000. The peti- 
tioners for the charter are Richard Mor- 
timer, Jr., W. B. Cook, 3. B. Donovan 
and Richard Gregg, all of New York. 
It is understood these men are only rep- 
resentatives of the real owners. 

The time for completion of the pur- 
chase of the Pope plant has been ex- 
tended 30 days by Judge Aldrich of 
the U. S. district court. New York in- 
terests, headed by E. Preston Courson, 
were to have paid $700,000 on Aug. 18, 
thereby completing the sale of the plant. 
The time has been extended until Sept. 
16. 

U. S. L. Gets Large Contracts 

New York City, Aug. 21 — The stock- 
holders' protective committee of the 
United States Light & Heating Co. of 
Maine has issued a circular to holders 
of subscription-paid certificates of de- 
posits for the stocks of the company, 
which states that all the claims against 
the old company have been paid and set- 
tled, excepting three or four, the validity 
of which is being contested. 

The new company is now operating the 
plant and several new contracts have 
been secured. Two of the contracts call 
for $9,000,000 worth of starters, deliv- 
ered over a period of 3 years. 



Traffic Managers Meet Sept 14 

New York City, Aug. 23— For the 
purpose of taking up the matter of de- 
lays in transit of automobiles, and to 
arrange the classification on automobile 
parts, a meeting of traffic managers rep- 
resenting all the automobile factories in 
this country that are members of the 
National Automobile Chamber of Com- 
merce, Inc., will be held at the Board of 
Commerce Bldg., Detroit, at 10 a. m., 
Sept. 14. 

Little Giant Six-Wheeler 

Chicago, III., Aug. 23 — The six- 
wheeled motor truck manufactured by 
the Chicago Pneumatic Tool Co., 



Chicago, under license from the Trailer 
Transportation Co., New York City, is 
now ready for the market. It consists 
of a ltt-ton Little Giant chassis and a 
two-wheeled trailer coupled to the rear 
thereof. A fifth wheel upon the trailer 
supports most of the body load, the 
front end resting on the load platform 
of the truck upon a ball-race so that it 
is free to move in relation to the truck. 
The fifth wheel arrangement, in con- 
junction with the steering draw-bar at- 
tached to the end of the truck frame, 
causes the trailing wheels to track 
exactly with the rear wheels of the 
truck. Thus the driver takes his turns 
just as sharply with the trailer as he 
would with the truck alone, although 
the load space permits of material 40 ft. 
in length being carried. 



Ross Motor Sales Co. Formed 

Detroit, Mich., Aug. 23 — The Ross 
Motor Sales Co. has been organized with 
headquarters in New York City to take 
the entire output of the Ross Automobile 
Co., which announced an eight-cylinder 
car the first of the year. This sales 
company is made up of eastern men, and 
includes T. C. P. Forbes, recently re- 
signed as sales manager of the Monarch 
Motor Car Co., G. S. Patterson, and 
M. W. Kerr. 

This company will undertake the en- 
tire distribution of the Ross cars for a 
period of 3 years, undertaking the 
advertising and selling campaigns, and 
freeing the factory here of anything 
save the making of the cars. 



Clearing House for Truck Concerns in 
New York 

New York City, Aug. 21 — Emerson 
Brooks, formerly vice-president of J. M. 
Quinby & Co., Newark, N. J., and more 
recently in the motor truck field, has 
evolved a plan of operations which should 
be of value to the industry. In addition 
to the regular representation of one 
truck company, he has adapted his office 
to act as a sort of clearing house for 
companies which have no metropolitan 
agents. By such arrangement, he makes 
it possible for out of town concerns to 
arrange deliveries through his office, and 
also to have their catalogs and literature 
on file there. The Automobile, in 
its January issues, published tabu- 
lated statistics of 370 makes of trucks, 
many of them not represented in New 
York and this new plan should prove a 
convenience to them, as well as a source 
of profit. Mr. Brooks is well known in 
the automobile industry, having served 
two terms as vice-president of the Motor 
Truck Club and one year as treasurer of 
the Automobile Club of America. His 
office is at 250 West Fifty-fourth Street. 



Independents Raise 
Gasoline Price 

St. Louis Firms Add 1.1 Cents 
to Figure — Standard 
Oil Unaffected 

St. Louis, Mo., Aug. 21— After fol- 
lowing the lead of the Standard Oil Co. 
nine times in the last 18 months by cut- 
ting the price of gasoline 1 cent each 
time, Independents here balked. They 
raised the price 1.1 cents this week. 

The Pierce Oil Corp., which the Inde- 
pendents had termed an ally of the 
Standard Oil in stories of an alleged 
sham battle to freeze out the small deal- 
er, announced increases in its gasoline 
prices soon after the smaller indepen- 
dents. The Standard, however, three 
days after the Independents' cut, had 
not yet brought down its prices. 

The price of No. 1 gasoline was raised 
from 12.4 cents to 13.5 cents per gallon; 
No. 2 from 10.9 to 12 cents per gallon; 
No. 3 from 8.9 to 10 cents per gallon. 
These prices are for 10 gal. lots. 

The Independent dealers say they ex- 
pect the Standard Oil to follow their 
lead, and that they will continue to in- 
crease the price of gasoline until it is 
the same as before the so-called war, 
that is, from 15 to 17.5 cents per gallon 
according to grade. 

The Independents denied that prices 
had been raised by agreement, although 
stories have been printed here of a re- 
cent secret meeting in Kansas at which 
it was said the increase was decided 
upon. There has been some talk of an 
investigation by State officials into these 
charges. Attorney General Barker an- 
nounces that no request for an inves- 
tigation has been received at his office 
and that until such a request is made 
his office for the present will not under- 
take an investigation. 

Gasoline Advance in Eastern States 

New York City, Aug. 23 — Within the 
past week there has been a general ad- 
vance of 1 cent a gallon in gasoline 
prices throughout New York State, New 
Jersey, New England, eastern Pennsyl- 
vania, and Delaware. The big com- 
panies are now selling gasoline whole- 
sale in New York at 14 cents a gallon, 
compared with 11 cents in the early sum- 
mer. 

The Standard Oil companies affected 
by those changes are: Standard Oil of 
New York, Standard Oil of New Jersey, 
and Atlantic Refining Co. The Texas 
Co. and Gulf Refining Co. are quoting 
prices similar to the Standard. 

The Independent oil companies in the 
St. Louis district have advanced the 
price of gasoline 1.1 cents a gallon to 
13% cents, for the best grades. 
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Yoster Axle Now 
Columbia 

Combines Management of Out- 
put with Torbenson Co., 
Though Separate 

^QraitND, Ohio, Aug. 20— The Yus- 
r Axle Co., this city, manufacturer of 
taeJale axles, has changed its name 
lie Colombia Axle Co. The business 
I asufactnring axles for high grade 
^ToWes is to be carried on as here- 
, but a change of trade name has 
Aooght advisable, owing to the 
^■wal of W. L. Yuster from the 
mj, and for the reason that ar- 
ats have been made with the 
hi Gear & Axle Co. of Newark, 
11, whereby that company has re- 
""V sored its entire plant, machinery, 
■ ~1 and inventories to the Cleve- 
' of the Columbia Axle Co. 
the combined product of 
1 wp&nies will be manufactured 
"feae management and overhead ex- 
l is the same shop. It is believed 
*■ step will add strength and ma- 
improve the facilities of both 
i whose separate identities are 
»*aintained, and at the same time 
" ! the foundation for extensive ex- 
i of the business of each. 

'Bmlding 

ation is now being given to 
»&r a new building, and new ma- 
• being purchased to take care 
" business. 

X* Responsible for Disobedient 
Chauffeur in Accident 

fuiL, Minn., Aug. 14— The Min- 
Sapreme Court has ruled that the 
«f an automobile is not liable for 
it acts of his chauffeur when 
while wrongfully operating 
£8*aobile outside the scope of his 
^eat and, contrary to directions, 
Personal affairs. E. A. Conrad 
ipolis is relieved from payment 
Ngment of $2,100 allowed J. B. 
* the lower court. The latter 
■ down by the Conrad chauffeur, 
directed his driver to go home 
and then come back after 
1 Tie chauffeur went eight blocks 
■* a* way on a mission of his own, 
■ *e accident occurred. The up- 
tBSTi held that as long as the driver 
■* ebey orders no liability rests on 



■» for Government in Mexican 

Disturbances 
**mwn©N, D. C, Aug. 21— War 
officials have been informed 
***j.-Gen. Frederick Funston, com- 
fte southern department, with 
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headquarters at Fort Sam Houston, 
Tex., has a plan for using motor cars 
extensively in the transportation of 
troops and supplies in Texas. He has 
recommended the purchase of four ma- 
chines for use in rapid transportation 
between various points where it is neces- 
sary to maintain patrols, etc., it being 
stated that the disturbed conditions, due 
to marauding bands from the Mexican 
side, as well as bands of outlaws located 
in Texas, result in urgent calls for 
troops to meet emergencies at different 
places and that quick means of trans- 
porting troops and supplies from points 
on the railroads to places where they are 
needed in emergencies are absolutely 
necessary if the best results are to be ob- 
tained. Several trucks and cars are now 
in service along the Mexican border. 

Now the Cummins-Monitor Co. 

Columbus, Ohio, Aug. 20— In accord- 
ance with the announced plans of de- 
veloping the four and the eight-cylinder 
Monitor by the Cummins Auto Sales Co., 
Columbus, papers were filed with the 
Secretary of State changing the name of 
the present corporation to the Cummins- 
Monitor Co. The plant, where the Moni- 
tor is assembled, is located at 402-404 
Mount Vernon Avenue. 

Texas Co. Earnings Gain $272,234 
New York City, Aug. 23— The net 
earnings of the Texas Co. in 1915, the 
fiscal year ending June 30, shows an in- 
crease of $272,234, while the surplus de- 
creased $242,647. The net earnings in 
1916 amounted to $8,024,692 and in 1914 
to $7,752,458. The company last year 
paid out $3,000,000 in dividends, com- 
pared with $2,550,000 in 1914. 

Hupp Promotes Willemin 

Detroit, Mich., Aug. 23— A. B. Wil- 
lemin, who has been director of pur- 
chases for the Hupp Motor Car Co. for 
three years, has been promoted to assist- 
ant general manager. He first entered 
the automobile field as purchasing agent 
of the Brush Runabout Co., later joining 
the Lion Motor Car Co. Subsequent to 
this he closed out the Elmore business 
for General Motors, and then came to 
Hupp. 

Fuller & Sons to Add 
Kalamazoo, Mich., Aug. 23 — At the 
last meeting of its stockholders, Fuller 
& Sons Mfg. Co., maker of automobile 
parts, voted to erect an addition to plant 
to take care of increasing business. This 
addition is to measure 100 by 61 ft, and 
four stories high. It is to be of rein- 
forced concrete factory construction. 
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N. Y. Exports to S. A. 
Gain $809,277 

South America Receives$l,991 > - 
801 in Vehicles During 
Second Week of Aug. 

New York City, Aug. 23 — Passenger 
cars, to the value of $672,262, and com- 
mercial vehicles, at $1,319,539, left the 
port of New York during the week ended 
Aug. 14, 1915, as compared with only 
$182,524 in passenger cars, in the same 
period in 1914. During the month of 
July passenger cars, to the value of 
$72,350, were shipped from this port to 
the principal countries in South America. 
In point of value, Venezuela led with 
$19,189, with Argentina next with $16,- 
858, Chile, $13,665, Brazil, $12,064, 
Uruguay, $6,154, Colombia, $4,260, and 
all other countries, $13,224. 



Trenton Body Builds 

Trenton, N. J., Aug. 23— Fitzgibbon 
& Crisp, Trenton, maker of automobile 
bodies, will build an addition to its plant. 



European Cars Lead in Big Cities 
of South America 

Rio de Janeiro, Aug. 19 — This city 
and Buenos Aires contain a large num- 
ber of high-priced European automobiles, 
a certain barometer of the great and ex- 
travagant spending by . the rich in these 
two South American metropolises. In 
the camps and the other capitals are to 
be found cars of a cheaper type, and here 
the low-priced American-made machines 
are very popular. Not so many, however, 
can be seen in the above mentioned 
cities as European makes, and many 
others have a strong foothold on fashion, 
and this is an extremely hard custom to 
break. The necessity of economy may do 
what selling agents have not been able 
to accomplish. 

Motoring is the foremost in the list of 
amusements in Rio de Janeiro. The Bra- 
zilians have spent money lavishly on im- 
proving their roads, especially the fa- 
mous Gavea-Tijuca drive, that follows 
the rocky coast for miles, and then 
spurts up into the mountains. This drive 
is 60 miles long. In Brazil, as in other 
South American cities, there is no law 
prohibiting speeding. People crossing the 
streets must look out for themselves if 
they wish to take a chance of being run 
down when the traffic is going the oppo- 
site direction. If a man is run down by 
an automobile, he is to blame for being 
in the way, not the driver, and if he has 
damaged the machine he can be sued by 
the owner. 

Houk to Add 

Buffalo, N. Y., Aug. 24— The Houk 
Mfg. Co., Buffalo, has completed plans 
for an addition to its plant at Elmwood , 
Avenue and the New York Central Rail- 
road Belt Line. 
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Trade Review of the 
Week 

Detroit Plants at Work on Fall 
Business — Material Shortage 
Continues 

Detroit, Mich., Aug. 24 — Last week 
appears to have been up to the average 
of output and sales with the majority of 
the car and parts manufacturers of this 
city. Intensive buying of cars has been 
resumed throughout the country, from 
s.the indications that have come to the 
sales departments, this probably having a 
direct relation to the improved weather 
conditions that now obtain. 

Fall Outlook Excellent 

The recent resumption of manufactur- 
ing activity by the Ford Motor Co. after 
a shut down for inventory — the custom- 
ary thing with Ford — has had its effect 
on several other of the city's manufac- 
turing plants, a large part of whose 
output is sold to the Ford company, so 
that it may be said that practically every 
-plant in the city is now quite busy with 
the early fall business. The outlook for 
fall trade is regarded as excellent in all 
quarters, and everywhere there is a 
strikingly optimistic trend, all the big 
producers thinking that they will be able 
to make and sell enough more vehicles 
than last season to make up for the al- 
most general reduction of prices. 

In some quarters the shortage of raw 
materials is still worrying. One motor 
maker, for instance, says that he has 
been obliged to turn down many orders 
for engines because of the shortage. In 
some lines, he says, it will take many 
months to get a normal supply, and that 
it would be folly to accept contracts 
specifying dates of delivery, when he 
knows that the necessary material is not 
on hand, and will not be for some time. 
War business in steels, brass, aluminum, 
etc., curtails greatly the amount avail- 
able for domestic use, and prices have 
felt the increasing demand. Pig iron, 
among others, is higher, and desired de- 
liveries are hard to get. This shortage 
is apt to affect the smaller consumer be- 
fore the large buyer, and the larger con- 
cerns are able to get fairly reasonable 
attention through their large buying 
power. 

Dealers in this city and vicinity are 
well satisfied, on the average, with the 
amount of business either in sight or al- 
ready closed. They say that there was a 
perceptible picking up during last week, 
with most of the days clear. People will 
not buy cars when the weather is bad. 

New York Sales Good 

New York City, Aug. 24 — Sales con- 
-^itions last week in this city showed the 



same inquiry on the part of prospective 
buyers as in former weeks. The dealers 
have the same complaint to make — com- 
pletely sold out and no new cars in sight 
until the last of September. A few of 
the dealers were, however, more fortu- 
nate this week in the way of shipments. 
The Studebaker factory has adopted the 
plan of consigning two trainloads of 
new models each day to its branches, 
from which the cars are passed along to 
dealers. Accordingly last Monday, two 
trainloads started for the Atlantic coast, 
for distribution among dealers tribu- 
tary to those branches. Tuesday two 
more trains were under way and on 
Wednesday another double trainload was 
sent out, this program to continue until 
each branch house will have received its 
quota of cars. The Maxwell agency re- 
ceived two carloads yesterday and ex- 
pects that number each day to the end 
of the month. Sales to date this month 
for the Maxwell in this city have num- 
bered sixty-nine. The Stutz agency re- 
ceived a fresh shipment from the fac- 
tory but not enough to make full de- 
liveries on, its sales last week number- 
ing fourteen. 

Influence of War 

A few of the agents report slack 
business on account of scarcity of cars 
and also on account of the closing of the 
vacation period. Dealers state that 
there have been more people in this city 
this year than ever before, and con- 
sequently many sales have been made. 
Most of these visitors were people who 
usually go to Europe for the summer. 
This year, a majority of them have 
turned their attention to touring and 
while in this city, have bought new cars 
for that purpose. 

The dealers, however, are expecting a 
rush for cars in about a month, when 
there will be a demand for winter 
models. Harry S. Houpt is anticipating 
this demand by having on exhibition on 
Sept, 1, a complete line of closed cars. 
The Pierce people state that most of 
their sales have been in closed cars. 
Sales last week numbered nine, as com- 
pared with one during the same period 
last year. 

The Mercer company is sold out and 
will not be able to make deliveries until 
October, when the new series will be 
out. It states that if it could have had 
the cars, 100 could have been sold. 

The Oldsmobile agency sold twenty- 
five cars last week. Shipments are fair. 

Oklahoma's Prospects Rosy 

Oklahoma City, Okla., Aug. 20 — 
The automobile buying possibilities in 
the State of Oklahoma this year are 
better than in the history of the new 
State. At present there are 32,000 auto- 
mobiles in the State, according to the 
estimated figures of the State highway 



department. If abundant crops, bei 
production of oil, gas, coal, lead, zinc i 
other minerals have anything to do n 
automobile buying the business in 01 
homa this year will grow by leaps i 
bounds. 

45,000,000 Bushels of Wheat 

Wheat is a big money crop in O! 
homa. This year the yield will re 
45,000,000 bushels. It is selling for n 
than $1 a bushel, therefore the mc 
from this crop alone will be in exces 
$45,000,000. Oklahoma this year ra 
80,000,000 bushels of corn, which br 
about $66,000,000 to the farmers. 

Oil is Oklahoma's greatest mi 
"crop." Oklahoma produces more 
than any other State in the union, 
cording to the report of the State g 
gist. For two years the price ol 
dropped off to 40 and 50 cents a ba 
but within the past two weeks the ; 
for crude ojl has been advanced 20 i 
a barrel, increasing the price to 60 c 
The history is, when the price of i 
lowered, the buying companies dec 
the price 5 and 10 cents a barrel 
time. And, when it is advanced 
price is increased 5 and 10 cents a 
rel. The producers have resumed 
in all the fields of the State, in ant 
tion of dollar-a-barrel oil in the 
future. 

Oklahoma coal sells for many n 
dollars every year; her zinc, and 
minerals, sell for millions; and tl 
crop this year will bring in at 
$20,000,000. 

During the past year, Oklahoma, 
mobile dealers have enjoyed the b 
business in the history of the Sta 

Oklahoma to Tax $25 for Failure- 1< 
ister Cars 
Oklahoma City, Okla., Aug. 
Automobile owners of Oklahoma, 
who have failed to get a new 1915 
tag, were warned by State Hi 
Commissioner George Noble to j* 
tax on or before Sept. 1 or they 
subject to a fine not to exceed $2S 
warning was directed especially ti 
mobile owners in Oklahoma who i 
linquent. 

"There are 500 or 600 cars ir 
homa City that have not been 
tered," said Commissioner Noble 

According to Mr. Noble, not mo 
half of the cars in Oklahoma ha 
registered with the highway depa 
On the records of his office thv 
accounted for a few more than 
automobiles, 600 motorcycles a. 
traction engines. Commissioner 
estimates that there are from 2! 
25,000 automobiles in Oklahon 
said, however, that he would not 
prised if there were 30,000 to 32 »i 
here. His first estimate placed -fc 
ber at the latter figure. 
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Niagara Four To Sell 
At $740 

Niagara Automobile Co. Form- 
ed in Buffalo — Capital 
To Be $500,000 

Buffalo, N. Y., Aug. 24 — The Niagara 
> Jiiomobile Co. has been formed here to 
(■snfacture the Niagara four-cylinder 
Ifejnssenger car to sell for $740. G. H. 
Iltoeaberg is president of the company, 
Ink W. G. Miller as vice-president and 
[peril manager, and Albert Poppen- 
fkfc leeretary and treasurer. The plant 
(die company, which is to be capitalized 
|* from $500,000 to $750,000, will be lo- 
I in Buffalo and it is the idea of the 
to use materials produced 
r is Buffalo or its vicinity. The new 
i be light in construction. 
Miller was associated with the 
company and other automobile 
for many years, while the 
are local business men. 

; Hare Personal Representation to 
SeD Cars in China 
l, China, Aug. 2 — It has been 
that in order to secure 
results American firms which 
ate engaging in the export 
i would do well first to secure per- 
I representation in the market they 
ito enter. A new firm entering the 
imld be somewhat handicapped if 
i absolutely upon an advertis- 
to create a demand for its 

is considered, a great possible 
ifor automobiles, and recently a 
ative of a prominent firm of 
! manufacturers in the United 
I who is now visiting Shanghai, ap- 
i ajtimistic as to the future possi- 
laf this trade not only in China 
i in other countries of the Far 

er type of touring cars, those 
five-passenger capacity, seem 
favor. The touring car of 
I * eight-passenger capacity, num- 
which are some of the re- 
flinder models, and the limou- 
to be popular. There are 
I ears in Shanghai. 

in the State of Kansas 
Talaed at $19,814,116 
, Kan., Aug. 25- — Some very in- 
< facta concerning the use of 
i in Kansas are revealed by 
reports. Kansas is now 
on $19,814,116 worth of 
s, for instance, against 
t «f $6,192,224 7 years ago — 
' that time the valuation of 
declined from $5,077,399 



to $3,045,290, indicating the tremendous 
increase in the comfort and pleasure of 
the citizens from the availability of 
motor vehicles. It can fairly be esti- 
mated that fully $10,000,000 was spent 
for automobiles that would not have been 
spent for any sort of conveyance except 
for the development of the automobile. 
What this signifies for the added facility 
of inter-communication among the resi- 
dents of the smaller towns and farms of 
Kansas, and their improved social and 
commercial conditions, can scarcely be 
estimated. The value of automobiles has 
jumped in the 7 years from $1,056,913 
to $16,298,763, and their number from 
2156 to 48,261. There were no motor- 
cycles listed in 1908 — their value now is 
$425,913. The value of bicycles has 
dropped from $57,912 to $44,145. There 
has been a small increase in the number 
of horses in the 7 years, from 1,035,878 
to 1,053,753, and a decline of 400,000 in 
the number of cattle, to 2,393,427. Mules 
have increased from 169,526 to 274326 — 
and these figures are well to keep in 
mind in the next 7 years, during which 
the recent exploitation of tractors for 
farm use will be having its effect. 

New 4- Wheel Drive Truck 

St. Paul, Minn., Aug. 25 — The Twin 
City Four-Wheel Drive Co. has bought 
the J. L. Ware patents for trucks. The 
company is capitalized at $500,000 and 
opened temporary quarters at 2324 Uni- 
versity Avenue. The company has 200 ft. 
frontage of property in the vicinity, and 
plans are being drawn for a three-story 
office and factory building. Officers 
elected are: President, J. L. Ware, 
Minneapolis; vice-president, T. J. Mc- 
Dermott; treasurer, F. J. Drew, Minne- 
apolis; secretary and general salesman- 
ager, M. T. Roche. It is the intention to 
have trucks ready in 1916. 

Russell Plant Making Shells 

Toronto, Ont., Aug. 20 — The Russell 
Motor Car Co. of Canada has started the 
manufacture of shells for the British 
Army, a contract having been signed 
through the shell committee in Canada. 
This order will keep all the available 
plant working to capacity until about 
the end of the year. 

Federal Rubber Holds Outing 
Milwaukee, Wis., Aug. 23 — Eight 
thousand two hundred and fifteen per- 
sons attended the annual outing given 
by the Federal Rubber Mfg. Co., Mil- 
waukee, to its employees and their 
families at Waukesha Beach on Aug. 21. 
It was the largest outing ever given by 
the company, and one of the largest 
crowds that have ever attended a picnic 
given by any Milwaukee industry to its 
forces. It required eighty-two large in- 
terurban street cars to convey the crowd 
to the beach. 



Hollier 8 to Double 
Output 

Buys Plant of Harris Bros., 
Chelsea, Mich— To Build 
20,000 Cars 

Detroit, Mich., Aug. 25 — Special Tele- 
gram — The Lewis Spring & Axle Co., 
Jackson, Mich., manufacturer of the 
Hollier eight, has purchased from Harris 
Brothers Co. the plant at Chelsea, Mich., 
which was formerly occupied by Flanders 
Mfg. Co., for the manufacture of motor- 
cycles. The plant is completely equipped 
with machine tools, and can be put into 
manufacturing condition easily. The 
Lewis concern intends manufacturing 
complete cars both in this new plant and 
in main factory at Jackson. Purchase 
will practically double the Hollier out- 
put, making it possible to manufacture 
from 20,000 to 25,000 cars in the two 
plants. 

Hamilton Beach Co. Will Build 

Racine, Wis., Aug. 21 — The Hamilton- 
Beach Co., Racine, Wis., manufacturing 
small electric appliances of all kinds, will 
break ground in about 10 days for a 
plant of its own on High Street and the 
North- Western tracks at Racine. The 
company has been occupying leased quar- 
ters in the works of the F. J. Greene 
Engineering Works for several years, 
and recently was obliged to take ad- 
ditional space in the Racine Stool Co.'s 
plant because of an unprecedented rush 
of orders. The decision to build a plant 
of its own followed the receipt of several 
large contracts for electric motor devices 
from the automobile and sewing machine 
industries. Frederick Osius is general 
manager. The Green works, which have 
much to do with the automobile industry, 
will immediately occupy the space va- 
cated by the Osius concern. 

Globe Seamless Tubes Co. Adds 100 Men 
Milwaukee, Wis., Aug. 25 — The Globe 
Seamless Steel Tubes Co., Milwaukee, a 
large producer of steering gear tubing, 
boiler flues, axle shafts, driveshafts, etc., 
has added 100 men to its forces and ex- 
tended its schedule to a 24-hr. day to 
meet the extraordinary demand for its 
goods. The principal source of the de- 
mand is from the motor car and farm 
implement industries. 

7000 Cars in Manitoba 
Winnipeg, Man., Aug. 20 — Over 7000 
automobiles have been registered in 
Manitoba this year, according to returns 
at the Parliament Buildings. This rep- 
resents a considerable increase over the 
number registered during the same 
period last year. 
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Perlman Wins Decision in Long-Contested 
Demountable Rim Patent Suit 

Court Decides Patent Shows Invention — Declares Standard 
Welding Co.'s Rim Infringes and Issues an 
Injunction — Orders Accounting 



New York City, Aug. 19 — Judge 
Hunt yesterday handed down a decision 
in favor of Louis Perlman in his suit 
against the Standard Welding Co., 
charging infringements of claims 8, 11, 
12 and 13 of patent No. 1,052,270 cover- 
ing demountable rim construction. The 
Court issued an injunction restraining 
the Standard Welding Co. from making 
or selling rims alleged to infringe Perl- 
man's patent and ordered an accounting 
of the concern's profits therefrom. 

Suit Filed in 1913 

The patent No. 1,052,270 involved in 
the suit, which was filed Oct. 7, 1913, in 
the United States district court for the 
Southern district of New York, was 
issued to Perlman on an application filed 
June 29, 1906, which was a continuation 
of and substitute for an application filed 
May 21, 1906. The object of this patent, 
as outlined in Judge Hunt's opinion, was 
to provide "a demountable rim sustain- 
ing a tire capable of ready application 
to and removal from a fixed rim and 
felly of a wheel, the demountable rim 
being so constructed as to facilitate ap- 
plication and removal of the shoe. Means 
are provided for firmly and rigidly re- 
taining the demountable rim on the fixed 
felly and rim while in use. The fixed rim 
has an annular flange on one edge. 
There are threaded apertures in the 
body of the fixed rim intermediate at its 
edges through which are threaded bolts 
formed with a frusto-conical entering 
end. The demountable rim, which is slid 
onto the fixed rim from the flangeless 
side of the latter, has conical or frusto- 
conical apertures into which these bolts 
enter and lock the demountable rim 
firmly in place. Locking nuts prevent 
the loosening of the bolts. The bolts 
serve as connectors between the wheel 
body and the demountable rim, and are 
adapted to exert outward pressure on 
the latter. The demountable, or tire- 
carrying rim, is made in two sections, 
each of which is cut away for a portion 
of its thickness, forming an annular 
shoulder, and one of which overlaps the 
other for the width of the cut-away por- 
tion, with the free edge of each lapping 
portion engaging the shoulder of the 
other. These shoulders are secured to- 
gether by screws. Each section has 
at its outer edge a clincher flange curved 
to produce an annular groove to receive 
the annular beads of the tire shoe. The 
demountable rim has an aperture for the 



valve stem and the fixed rim and felly 
have a notch into which the stem enters. 
Short-stem lugs designed for use in con- 
nection with a detachable operating tool 
are employed to engage the tire tool and 
press it into position with its beads on 
the grooves of the flanged edges of the 
rim. The tire-carrying rim is of such 
diameter as to be easily slipped over the 
fixed rim, the valve stem as it enters the 
notch in the fixed rim serving as a guide 
for the proper positioning of the de- 
mountable rim on the fixed rim. When 
the radial bolts are screwed into the 
conical openings, and the nuts are tight- 
ened, the demountable rim is fast on the 
wheel. The bolts cause the demountable 
rim to be moved radially away from the 
fixed rim and also laterally against the 
annular flange of the fixed rim. A wit- 
ness of the plaintiff testified that the 
bolts also serve to prevent the demount- 
able rim from creeping or rotating upon 
the body of the wheel." 

Perlman's Contention 

According to the opinion, Perlman's 
contention was that each of his locking 
elements consists of a wedge acting 
against an inclined space of a demount- 
able rim and driven by a power element 
which anchors the wedge to the wheel; 
that the fact that the inclined space is 
that of. a conical opening is merely an 
incident not altering the dual action of 
the locking element; that the wedge is 
the tapered end of a bolt, and the bolt 
itself the power means; that the lock- 
ing means consists of a series of wedges 
and that the bolts which carry the 
wedges are the actuators; that each 
bolt in the Standard Welding Co.'s de- 
vice is threaded through the wood felly 
and fixed rim and has a movable rim 
which actuates the wedge and that there 
is but a reversal of parts with the same 
functions attained in the same way as 
with the movable bolt in a fixed nut 
actuating a wedge; that the immediate 
actuator of the wedge in the Standard 
Welding device is a nut threaded on the 
bolt and that there is no substantial dis- 
tinction between moving a wedge by 
threading a bolt through a stationary 
nut, as in the Perlman device, and mov- 
ing a wedge by threading a nut along a 
stationary bolt as in the Standard Weld- 
ing construction. 

Claims of the Defense 

The Standard Welding Co., contended 
that in 1906 and 1907 with other manu- 



facturers of automobile wheels and rims 
in this country, it began to make what 
is known as the "Old Style Continental 
Demountable Rim," the characteristic 
features of which are substantially those 
of the exhibit introduced by Perlman as 
the Standard Welding Co.'s wheel. The 
company also stated that the construc- 
tion of this wheel was an adaptation of 
one previously produced commercially in 
Europe and particularly in France 
where it was known as the Vinet de- 
mountable wheel. The Standard Welding 
wheel has ordinary spokes and wood 
felly and a fixed metal felly band with an 
upturned flange on the inner side. There 
is an opening in the felly and band to re- 
ceive the tire valve stem. The clincher 
demountable rim has a block fitting be- 
tween two plates on the fixed rim so that 
they will not creep. The demountable 
rim has a series of holes for nuts for 
short-stem lugs and also with a valve 
stem hole. There are eight locking de- 
vices, these consisting of a bolt and a 
metal wedge, the bolts passing axially 
through the wood felly and each having 
a head on its inner end so shaped as to 
prevent its rotation. There is a nut on 
the outside end of each bolt. The wedges 
go between the demountable rim and the 
fixed rim and exert an inclined pressure 
upon the demountable rim radially away 
from the wheel body, spacing it from the 
fixed rim, and also press it laterally 
against the flange at the other end of the 
fixed rim. The wedges are propelled by 
threaded bolts, the immediate actuators 
being, a nut threaded on a bolt. 

Similarity of Construction 

The Court ruled that "the same re- 
sult is accomplished in both devices, a 
demountable rim is supported on a small 
amount of surface and is capable of 
ready application and removal, and yet 
is firmly locked on the fixed rim while 
in use. While in the case of one there 
is a bolt with a frusto-conical end which 
enters a conical cavity in the demount- 
able rim, and in the other (a) a bolt 
which enters the felly axially and (b) a 
wedge plate, in each there is produced 
this effect: Radial pressure outward 
from the wheel body, and lateral pres- 
sure against the curved flange of the 
fixed rim is exerted on the demountable 
rim. The demountable rim of the de- 
fendant, like that of the plaintiff, is of 
rolled sheet metal, comparatively thin, 
capable of an amount of distortion, yet 
sufficiently rigid to carry the full load be- 
tween the points of support. Again, the 
demountable rim of the defendant is cyl- 
indrical, like plaintiff's, is made so as to 
have certain spaced inclined surfaces en- 
gaged and locked by small wedges like 
plaintiff's and provided with locking 
wedges for engaging the rims at spaced 
points, the wedges being constructed to 
present the least amount of surface in 
contact with the rim. 
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"I can perceive no distinction in func- 
tion between the two wheels and as a 
fact the question that presents itself is 
whether or not such a similarity exists 
between the patented device and the de- 
fendant's wheel to sustain the claim of 
infringement." 

The Short-Stem Lug 

The Court then takes up the question 
of invention in the use of the short-stem 
lug by Perlman, pointing out that long- 
stem lugs had been in use for some time 
previous to his conception of the pos- 
sibility of the use of the short-stem va- 
riety by the use of a detachable handle 
and comes to the conclusion that "the 
device of Perlman was a practical solu- 
tion of the problem of replacing a de- 
flated automobile tire in a quick and 
easy way." The Court also mentions the 
early activity of Perlman about 1900 in 
endeavoring to devise a way of facilitat- 
ing tire replacement on the road and re- 
views the steps of his invention, taking 
out of patent, etc. In regard to the 
alleged prior art cited by the defendant, 
the Court ruled that either of these were 
foreign to the matter or not of such a 
character as to invalidate Perlman's in- 
vention. As for Q. D. rim devices, the 
Court states that these are based upon 
having a close, continuous bearing con- 
tact with all possible surface of the tire 
against the bed, whereas the principle 
applied in the demountable rim art is 
just the reverse. 

In reference to the French patent to 
Vinet, No. 347,651, issued Nov. 4, 1904, 
the Court says, "The plaintiff should not 
be defeated by reference to the Vinet 
patent because the evidence convinces the 
Court that the plaintiff has proved his in- 
vention as antedating the foreign pub- 
lication of date March 18, 1905." 

The opinion continues, "the evidence 
satisfies me that in 1903 plaintiff com- 
pleted, and in 1904, in a successful way, 
operated his invention." 

In reference to the steps taken by Perl- 
man to obtain recognition from the 
patent office, the opinion says, "Many 
claims were presented and many can- 
celed and yet I find no claim of the 
same scope as the claims of the patent 
and none, which, being conceded to be 
non-patentable, can be construed as an 
estoppel against Perlman's right of pro- 
tection against infringement by a rim 
wheel, demountable, embodying locking 
elements placed to press the demount- 
able rim radially outward and thrust it 
at right angles to the radial action in the 
final or operative position and to lock 
there tensioned during use, but capable 
of being readily released from tension, 
allowing the rim to assume a loose posi- 
tion before it starts to move off the 
wheel." 

"I find claims 11, 12 and 13 of Patent 
No. 1,052,270, which are directed to the 



demountable rim locking means and the 
combination thereof, with a wheel body 
and its demountable rim, are infringed. 

"Claim 8 relating to the wedge-shaped 
clamping plate for clamping the clincher 
bead of a tire, and the combination 
therein set forth, is for a device used 
with defendant's structure when the 
apertures and recesses of defendant's de- 
mountable rim are made use of at all. 
The evidence shows that the depressed 
portions in the median line of defendant's 
demountable rim, each of which is aper- 
tured centrally, is of no utility except 
when employed for receiving the nut of 
a short-stem lug with the stem of the 
lug extending through the aperture, and 
the apertures are used in no way other 
than to receive a short-stem lug. The 
combination set forth in Claim 8 is 
present in the parts furnished by the de- 
fendant as if the complete combination 
were sold by it. 

Features of Invention 

"Finally, Perlman's patent shows in- 
vention, completed by him in 1903. Two 
distinct features mark the inventions: 
(1) The demountable rim combination 
with its locking means; and (2) the 
short-stem lug combination for clamping 
the tire to the demountable rim. The 
invention claimed was based upon a pro- 
vision for a demountable rim which is 
loose on the wheel when applied, but is 
locked by locking means which may be 
unlocked and thereby may restore the 
loose condition before commencing re- 
moval. This same combination has been 
adopted by defendant and the same com- 
bination as disclosed and claimed in the 
patent in suit has been taken. Plaintiff 
disclosed to the defendant the patented 
invention before defendant began to 
manufacture demountable rims. 

"The evidence requires the finding of 
infringement and the granting of an in- 
junction and accounting in usual form." 

Claims in the Suit 

The claims of the patent involved in 
the suit, 8, 11, 12 and 13 read as follows: 

"8. The combination of a demountable 
rim having radially disposed clencher 
flanges, a tire shoe having beads engag- 
ing said flanges, a wedge-shaped clamp- 
ing plate bearing against said beads and 
adapted when moved to force said beads 
against said flanges, and means ac- 
cessible from the inside of the rim for 
drawing the clamping plate radially 
toward the rim." 

"11. The combination, with a wheel 
body, of a demountable rim therefor, a 
locking element, have a tapering por- 
tion, that is adapted to be moved radially 
and to thereby exert pressure against 
the rim outwardly radially of the wheel 
body, and to act as a wedge laterally, 
said locking element having an engage- 
ment with the wheel body whereby it 
may be moved radially of the wheel 
body." 

"12. The combination with a wheel 
and its felly of a demountable rim 
therefor, a locking element having a 



Detroit S. A. E. Is in 
Own Home 

Headquarters Large Enough 
for Committee, Though 
Not for Section Meetings 

Detroit, Mich., Aug. 23 — The Detroit 
Section of the Society of Automobile 
Engineers, though it has been located in 
its own headquarters since May, is mak- 
ing public announcement of the fact that 
its permanent headquarters are at 601 
Kerr Building. While the new office is 
not large enough for the section meet- 
ings, it is of sufficient size for any com- 
mittee gatherings, and a permanent 
office of this kind is of great value, the 
section previously having no established 
headquarters. 

This is the first section to have a home 
of its own, and also one of the few to 
have a salaried secretary, the financing 
of this as well as the office being car- 
ried on by private subscription among 
the manufacturers. 

New 1-Ton Garford 

New York City, Aug. 24 — The Gar- 
ford Motor Truck Co., Lima, Ohio, has 
brought out a new 1-ton truck similar to 
the 1^6 -ton model. It differs from the 
worm-driven 3000-lb. vehicle only in the 
size and strength of principal parts. The 
main characteristics of the 1-tonner are: 
capacity, 1 ton; price, $1,450; wheelbase, 
120 in.; tires, front, 34 by 4%; tires, 
rear, 36 by 4; drive, worm. The motor 
is located under the hood with the radi- 
ator in front and is the same one used 
in the %-tonner. It is mounted direct 
on the main frame and is assembled with 
the clutch and gearset in a unit power 
plant. The motor develops 19.6 hp., its 
bore being 3% and stroke 5%. 

Smith with Chalmers 
Detroit, Aug. 23 — F. H. Smith, for- 
merly with the Studebaker Corp., and 
later northwest district manager for the 
Hudson Motor Car Co., has joined the 
Chalmers Motor Co. as special repre- 
sentative. 



tapering end that is adapted to be moved 
radially and to thereby act as a wedge 
laterally and exert pressure against said 
rim radially of the wheel, said locking 
element having a threaded engagement 
with the wheel structure whereby it may 
be moved radially of the wheel." 

"13. The combination with a wheel 
body, of a demountable rim therefor, 
and a locking element, having a taper- 
ing portion, that is adapted to be moved 
to exert pressure against the rim out- 
wardly radially of the wheel body, and 
to act as a wedge laterally, said locking 
element having an engagement with the 
wheel body." 
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Borie Heads Driggs- 
Seabury 

Stevenson Board Chairman- 
Permanent Officers and 
Directors Elected 

New York City, Aug. 25— The perma- 
nent officers and directors of the Driggs- 
Seabury Ordnance Co. have been elected 
as follows: Chairman of the board, John 
Stevenson, Jr.; president, A. E. Borie; 
vice-president and general manager, W. 
L. Wright; treasurer, H. H. Myers; and 
secretary, S. B. Pratt. 

The board of directors is: A. E. Borie; 
G. W. Burleigh, director Lackawanna 
Steel Co.; E. C Delafield, vice-president 
Franklin Trust Co.; James Imbrie, Wm. 
Morris Imbrie & Co.; J. C. Jay, Jr., vice- 
president Pennsylvania Steel Co.; John 
Stevenson, Jr., Sharon, Pa.; J. A. C. 
Stevenson, Sharon, Pa.; and W. L. 
Wright. 

New York City, Aug. 19 — In addition 
to the $500,000 non-cumulative 7 per cent 
first preferred, $500,000 non-cumulative 
7 per cent second preferred and $3,000,- 
000 common stock, the Driggs-Seabury 
Ordnance Co. has an authorized issue of 
$1,500,000 first mortgage 6 per cent 
serial bonds. 

These bonds mature serially, $300,000 
each year, starting Aug. 1, 1916, and are 
callable at 101 and interest. 

Two series, 1916 and 1917, amounting 
to $600,000, have been sold at par. The 
remainder, $900,000, are being offered 
for subscription at 97 with a 10 per cent 
bonus in common stock. The second pre- 
ferred stock is convertible at par into 
common stock at any time. 

Cleveland-Ford Tire Co. Elects 
Cleveland, Ohio, Aug. 19 — J. L. 
Smith was elected president and P. C. 
Remick vice-president of the Cleveland- 
Ford Tire Co. at a recent meeting of the 
directors. Other officers elected were W. 
J. Leinbach, secretary-treasurer, and A. 



E. Pearce, general manager. The di- 
rectors named were J. L. Smith, P. C. 
Remick, W. J. Leinbach, F. L. Kerr and 
A. E. Pearce. Work on the new factory, 
to be located at the north end of Benefit 
Street, Ashtabula, Ohio, will probably 
begin in a few days. The main building 
is to be 300 by 46 ft, with a wing 60 by 
50 ft. It will have two stories and a 
basement. There will be a one-story 
power plant, 40 by 100, at one end of 
the main structure. 

The first section of the building, which 
will be started soon, will be 170 by 46 ft., 
with a wing 60 by 15 ft, and a power 
plant 40 by 50. The building will be of 
brick and reinforced concrete. 

Although the name of the company in- 
dicates that it will make nothing but 
Ford tires, this is not the case. Molds 
and cores for the larger sizes of tires 
have already been ordered, and it is 
thought this stock will be available with- 
in 60 days. The sizes to be manufactured 
will run up as high as 37 by 5%. 

Overland May Show 1915 Gain of Nearly 
$3,000,000 
Toledo, Ohio, Aug. 23 — It is expected 
that earnings of the Willys-Overland 
company for 1915, its fiscal year having 
closed June 30, will show a gain of 
nearly $3,000,000, or 55 per cent over the 
$5,231,274 earned during the 1914 ses- 
sion. That would mean 35 per cent to 38 
per cent on the common. In the last 2 
months profits have been at the rate of 
over 50 per cent on the common stock. 

Market Changes Few 

New York City, Aug. 24 — News of 
the sinking of the Arabic on Friday was 
the cause of a quick drop in prices in 
the markets which, although somewhat 
lower, were not unusually severe. The 
decline was soon checked, however, 
when it was learned that the passengers 
and the crew had been saved and the 
principal products which were under 
pressure on the first reports recovered 
sharply to within small fractions of the 
prices that were in force. The steel 



Daily Market Reports for the Past Week 



Tue«. 

Aluminum .33 

Antimony .31 

Beams & Channels, 100 lb 1.47 

Bessemer Steel, ton 22.50 

Copper, Elec, lb 1654 

Copper, Lake, lb 17 '4 

Cottonseed Oil, bbl 5.50 

Cvanide Potash, lb 23 

Fish Oil, Menhaden, Brown 40 

Gasoline, Auto, bbl 14 

Lard, Oil,, prime .87 

Lead, 100 lb 4.40 

Linseed Oil -54 

Open-Hearth Steel, ton 23.00 

Petroleum, bbl., Kans., crude .60 

Petroleum, bbl., Pa., crude 1-55 

Kapesecd Oil, refined -77 

Rubber, Fine Up-River, Para -57 

Silk, raw, Ital 3.80 

Silk, raw, Tapan 3.47 !1 

Sulphuric Acid, 60 Baume 90 

Tin, 100 lb 34.75 

Tire Scrap 04H 



Wed. 

.33 

.31 
1.47 
22.50 

■ 16V, 

MY*. 
5.43 

.23 

.40 

.14 

.87 
4.40 

.54 
23.00 

.60 
1.55 

.77 

.57 



.01 

34.75 
-04« 



.33 
.31 
1.47 
23.00 
.16% 

• 16M 
5.40 

.23 

.40 

.14 

.87 
4.40 

.54 
23.50 

.60 
1.55 

.77 

.57 
3.80 
3.45 

.00 

33.37 V, 

• 04« 



FrI. 


Sat. 


.33 


.33 


.31 


.31 


1.47 


1.47 


23.00 


23.00 


.16 


.16 


.1654 


.1654 


5.25 


5.25 


.23 


.23 


.40 


.40 


.14 


.14 


.87 


.87 


4.40 


4.40 


.54 


.54 


23.50 


23.50 


.65 


.75 


1.55 


1.55 


.77 


.77 


.57 


.57 


.90 


.90 


33.50 


33.50 


•04« 


•04 « 



Week's 
Mon. Changes 

.33 

.31 

1.47 

23.00 +.50 

.16 — .0054 

.i6j4 — .ooy, 

5.30 —.20 

.23 

.39 —.01 

.14 

.85 —.02 

4.45 +.05 

.54 

23.50 +.50 

.75 -fc,15 

1.55 ...... 

.77 

.57 

3.80 

3.52'/ +.05 

.90 

33.50 —1.25 

■04M 



markets were somewhat quiet this 
the only gain taking place on W 
day when it rose 60 cents abov 
week's rating and continued thi 
throughout the rest of the week 
copper markets were easier. Col 
able interest was shown by the 
copper producers in the prospecl 
diplomatic crisis with Germany 
result of the sinking of the Arabii 
copper producers held strong ho; 
better inquiries from munition ma 
turers, and while they are assid 
quoting 17 cents and up for the rr 
is a well-known fact that the fil 
will bring the price nearer to 16 
Tin markets were very weak wh« 
ing each day a downward tren 
noticed and at the end of the we 
$1.25 less than Monday's rating 
rest of the metal markets mi 
changes. The oil and lubricant 
kets were a bit unsteady. Wed 
Kansas crude oil rose 5 cents i 
Thursday rose 10 cents more, : 
the total rise 16 cents. Cottons 
was fairly active, closing lowez 
ever. There was no improvement 
consuming demand while the si 
situation lent further discoura 
regarding the export situation, 
was a decline of 20 cents at the 
the week. There was no change 
rest of the markets. 

New Factory for Hyat 

Detroit, Mich., Aug. 22 — In t 
to the new office building of the 
Roller Bearing Co., of which a 
graph was published in The A 
bile last week, there is a new 
building in course of constructior 
will have six floors 260 ft. by 60 
there will also be a full basemen 
same area. It is stated that th 
of this new building when flnisl 
be given over to the heat treat 
partment Reinforced concrete ai 
are the materials being used. 

McNanll Tire to Add 

Toledo, Ohio, Aug. 20 — Plans 
ing drawn for a large addition 
plant of the McNaull Tire Co., lo< 
Miami Street. It is expected t 
contract will be awarded so wc 
be started within a few weeks. 1 
dition will be used as a calenc 
mill room. A lot of new machin 
be installed and it is expected 
crease the output four-fold. Exi 
are also being made in the vul< 
department. 

Case Has Pension System 
Racine, Wis., Aug. 21— The J. 
T. M. Co., Racine, Wis., employ 
tween 4000 and 5000 operatives, 
stituted a pension system, effect: 
1, 1915. The plan provides ths 
employee will be entitled to a p e 
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sixty-five years, if retiring, 
retirement on pension be- 
pulsory at the age of 70 years, 
will be based on the annual 
rate of 1 per cent per year 
so that a workman employed 
'y for twenty years will be 
at 65 or 70 years of age 
te of 20 per cent of the 
The maximum pension to 
is $50 a month and the mini- 
per month. The company im- 
pensioned twenty aged men 
served thirty to thirty-four 



ory Addition for Dodge 

, Mich., Aug. 20 — Dodge Bros. 

g plans prepared for a large 
the present factory. The new 

will be in conformity with the 
rn concrete and glass build- 

e Dodge groups, and will be 

ft. long by 80 ft. wide, and six 
height. Information as to 
additional space will be de- 
not available at this time. 

May Purchase Akron Plant 
Ohio, Aug. 20 — It is believed 
American Hard Rubber Co., 
of which is now completely 
by buildings of the B. F. 
Co., will move to a new loca- 
en Campbell and Bartges 
'ng up its present location for 
-on of the Goodrich company, 
'ch company has been wanting 
the plant of the American 
or some time and it is believed 
nt has been reached, although 
old verify the report. 



Security Prices Are 
Dull 

Loss of Arabic Checks Optim- 
ism — Losses Range from 
One-Half to Fifteen Points 

New York City, Aug. 23 — The heav- 
iest decline in stocks since the Lusitania 
was sunk took place at the opening of 
the market to-day when news of the 
sinking of the Arabic was heard. While 
many stocks broke two to fifteen points 
the heaviest loss was sustained in the 
common stock of the Willys-Overland 
Co. which dropped fifteen points. Ner- 
vousness was evident throughout the 
commission houses, but heavy buying 
left the price list well above the lowest 
figures. Naturally, the stocks that had 
scored the most extensive advances in 
recent days were the heaviest sufferers. 

Heavy Declines 

Studebaker, which had risen more 
than thirty points in ten days, dropped 
back seven and a half points in the first 
sale, and General Motors fell nine points 
in a few days. Goodrich went down five 
points. In many respects the resiliency 
of stocks under the stress of bad news 
brought encouragement to partisans of 
the constructive side of prices. The 
rapid rise of certain war issues, stocks 
of companies which had received large 
orders for munitions, had called forth 
from market observers earlier in the 
week warnings that unfavorable devel- 
opments might easily cause a serious 
setback. The decline was not considered 



of a grave nature, and the latter action 
of prices showed that urgent selling had 
quickly been checked. 

The Detroit market was unsettled 
throughout the last hour of trading and 
was subjected to renewed pressure 
wholly apart from the Arabic incident. 
Reo Motor Truck Co. advanced from 
ninety-five to 107 points, a total grain of 
twelve. The rest of the active stocks 
remained quiet In the inactive stocks 
the Ford Motor Co. of Canada made a 
gain of fifteen points. Atlas Drop Forge 
Co. rose two points. The bond markets 
were quiet with no trading in sight. 



Ford's Washington Plant Started 

Washington, D. C, Aug. 22 — Work 
of excavating for the foundations for 
the new assembly plant of the Ford Mo- 
tor Co., at Pennsylvania Avenue and 
John Marshall Place, has been started. 
The building will be six stories in height 
and will be 139 ft. on John Marshall 
Place and 165 ft. on Pennsylvania Ave- 
nue. The cost will be about $400,000. 
Pending the erection of the building the 
Ford Motor Co. has taken two floors of 
the Union Garage. 



8200 Men on Packard Payroll 
Detroit, Mich., Aug. 20 — The Pack- 
ard Motor Car Co. is now employing a 
greater working force than ever before 
in its history. The payroll now totals 
about 8200 men, who are entirely de- 
voting their attention to the various 
phases of the production of the new twin 
six and to the manufacture of the Pack- 
ard truck. 



Automobile Securities on New York and Detroit Exchanges 



, 1914 , 

Bid Aiked 



obber Co. com . 
obber Co. pfd • - ■ 
rags pfd 



or Co. com 

otor Co. pfd 

ige Battery Co 

c k Robber Co. com 

e & Robber Co. pfd 

pfd 

r» Co. com 

-s Co. pfd 

Co. com 

Co. pfd 

k Rubber Co. com 

e k Rubber Co. pfd 

, Inc., pfd 

Motor Co. com 

Motor Co. pfd 

Id Tire Co. com . . - • 

Id Tire Co. 1st pfd 

Tire Co. 2d pfd 

Co. com 

Co. 1st pfd 

Co. 2d pfd 

Co. com 

Co. pfd 

teff. Co. com 

Mfg. Co. pfd 

Car Co. com 

Car Co. pfd 

Car Co. com 

Car Co. pfd 

Co. com 

Co.^pfd ■■ ■ 

- Co. pfd • ' " ' 

Speed. Corp. corn 

Speed. Corp. pfd 

(ion com 



. 191 




Wk'i 


Bid Aiked Ch'ge 


300 






101 


110 




100 


103 




70 


79 




89 


92 


-i. j 


94 


97 




62/ 


63 




518 


525 


+ 8 


111 






202 


207 


-16 


106 


107 




55 






107 


108 


-10/ 


271 


275 


+ 3 


io8;; 


no 


23 


25 


—2'/, 


50 


52 


+ 1K» 


174 


177 


—10 


85 


87 


— 1 


170 


180 


— 10 


40 


41 




86 


87 




34 


35 


= 8 




195 


107 


107 / 




112 


\19 




99 


100/ 


+i/ 


130 


145 


+30 


42 






92 


94 




17 


18 


-'i 


32 / 


34M 


— / 


65 V, 


67' 


— '/ 


105 


107 




99 


101 





, 1914 > 

Bid Asked 



, 1915 > 

Bid Aiked 



Studebaker Corporation pfd. . , 
Swinebart Tire & Rubber Co. 

Texas Company 

U. S. Rubber Co. com 

U. S. Rubber Co. 1st pfd 

Vacuum Oil Company 

White Company pfd 

Willys-Overland Co. com..... 
Willys-Overland Co. pfd 



102 
85 

48/ 
104 
219 
110 
169 
105 



103 
90 

50 
105 

22C 

171 
106J4 



Wk'i 
Ch'ge 

—2 



ii 
—i 

— is 
+1 



OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 

Chalmers Motor Co. com 

Chalmers Motor Co, pfd 



Continental Motor Co. pfd * . . 

General Motors Co. com 

General Motors Co. pfd 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Maxwell Motor Co. com 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 



•Reo Motor Truck Co 

Studebaker Corporation com.... 
Studebaker Corporation pfd 

INAC1 

•Atlas Drop Forge Co 

Ford Motor Co. of Canada, Ltd.. 

Kclsey Wheel Co 

•W. K. Prudden Co 

Regal Motor Car Co. pfd 

BONDS 

General Motors, notes. 6s, 1915 100 

Packard Motor Car Co. 5s, 1916 





99/ 


88 








96 % 


97'A 


±5* 


155 


180 


270 


295 






75 


83 


86 








211 


216 


-^4 






107 


109 








89 


91 








36 / 


38 


xv A 






43/, 


46 


+2/ 






115 






97 


99 / 






20 


21 


33 


33K 
18^1 




12 


13 


17X 


+ 






107 


110 


+ 12 






105 


108 


+2 


STOCKS 








19 




27 


30 


+2 




560 


1490 

205 


1525 


+ 15 




20Vi 


20% 


22 




23 




21 







98/ 



+ / 



•Par value $10; all others $100 par value. 
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Mass. Headlight 
Report 

No Discrimination in Matter 
of Design— Height Limit 4 
Ft.— 10 Ft. in Front 

Boston, Mass., Aug. 24 — At a meet- 
ing of the advisory committee selected to 
aid the Massachusetts Highway Commis- 
sion in framing some legislation to gov- 
ern motor headlights the committee to- 
day busied itself with a draft of a report 
its secretary wrote out following the last 
meeting a week ago. It was voted not 
to recommend any particular device to 
the Highway Commission, but to make a 
general recommendation that would al- 
low the use of devices of various kinds 
so that the owner of a car need not go 
to a lot of expense to equip his machine, 
and visiting motorists would not be held 
up relentlessly. Members of the com- 
mittee told of experiments they made 
with ground glass, pieces of tissue 
paper, and paint on bulbs and lenses 
showing that it would be possible to alter 
the rays and still give light to see the 
road. 

One of the main points discussed was 
the lighting of the sides of the road. 
So it was voted to embody this feature in 
the report. Another matter discussed 
was the use of the searchlights that are 
being used now by some motorists and 
which may be operated to swing up, 
down and all around anywhere. It was 
voted that the regulation should cover 
their use to prevent their being operated 
promiscuously other than to find the road 
at night. The report was finally put into 
shape and all five members of the com- 
mittee signed it and it was forwarded to 
the Highway Commission. No member 
of the committee is identified with any 
devices so their report will carry some 
weight. 

The Report 

The report drafted by the committee 
and those who signed it are as follows: 

"We, the undersigned, comprising the 
advisory committee in motor headlights, 
in the interest of public safety recom- 
mend a regulation by the Massachusetts 
highway commission prohibiting the use 
of any headlights and searchlights which 
shall project their rays to a greater 
height than 4 ft. along level ground; 
and requiring such lights to illuminate 
the ground from 6 to 10 ft. from each 
side of the car at a point 10 ft. in front 
of the vehicle. 

"From our investigations we find that 
to comply with such regulations will not 
impose a hardship upon any owner of a 
motor vehicle, for there are innumerable 
inexpensive devices available for lower- 
ing the light rays, some of which may be 



easily made at home in a few minutes." 

J. H. MacAlman, President Boston 
Automobile Dealers Assn. Prof. C. E. 
Stewart, Franklin Institute. Dr. Her- 
bert T. Boyd, Bay State A. A. W. G. 
Renwick, Massachusetts State A. A. 
Lawrence G. Brooks, Highway Safety 
League. 

The report was forwarded to the High- 
way Commission this afternoon. The 
commission will put some such regulation 
in force, and it will become a State law 
so that no city or town may then pass 
ordinances on the subject. It will not go 
into effect, perhaps, until late in the fall 
after the touring season is over so it will 
not affect visiting tourists to any great 
extent. 

Springfield, Mo., Passes Glare Ordinance 
Springfield, Mo., Aug. 20 — The city 
council this week passed an anti-glare 
headlight ordinance providing penalties 
of a fine from $1 to {100 or jail sentence 
of from five to sixty days or both. 

The new law provides that the upper- 
most ray of light from an automobile 
lamp must not be more than 6 ft. above 
the ground at a point 100 ft. or more 
ahead of the machine. The ordinance 
further provides that the center ray of 
light from any automobile lamp shall 
not deviate under any circumstances 
from a line parallel with the center 
line of the automobile. The latter clause 
prevents the use of revolving search- 
lights. 

Seattle Taxi Ordinance Wrong 
Olympia, Wash., Aug. 16 — The Su- 
preme Court, in a decision finds that the 
Superior Court of King county at 
Seattle, was in error when it enjoined 
taxicab companies from stationing cabs 
and soliciting passenger and baggage 
traffic anywhere except in a restricted 
area specified in a Seattle city ordi- 
nance. 

The city passed the ordinance naming 
the streets near depots and wharves 
where taxis could solicit business, and 
resorted to wholesale arrests of drivers 
when taxicab companies insisted on soli- 
citing near depots on private ground 
owned by transportation companies, with 
permission of the companies. 

100 Arrested for Headlight Glare 

St. Louis, Mo., Aug. 20 — One hundred 
automobile drivers and owners were 
arrested within a few minutes during 
one night here recently and were 
charged with violation of the new anti- 
glare ordinance. The first six of these 
to be tried in the police court were fined 
$6 and costs, but in each case the fine 
was stayed on the payment of court costs 
and the promise of the defendant never 
again to violate the ordinance. 



Abbott Creditors 
Get Dividend 

Amounts to 34% and Makes 
90% Paid— 10 7c More 
Coming 

Detroit, Mich., Aug. 20 — Creditors of 
the Abbott Motor Car Co. have received 
a dividend of 34 per cent on their claims- 
from the Security Trust Co., trustee. 
This makes a total of 90 per cent that, 
has been paid back to the creditors, and 
within a short time another 10 per cent 
is to be distributed, making 100 per cent 
settlement. 

This state of affairs was brought 
about by the Abbott company giving a 
mortgage in favor of its creditors. 
Then the Consolidated Car Co. succeeded: 
the Abbott company and assumed this- 
mortgage, agreeing to pay the trustee 
40 per cent of its gross receipts monthly. 
By this method the mortgage is prac- 
tically wiped out, and the Consolidated, 
concern is said to be operating on a firm 
financial basis. 

Detroit Body Creditors Meet Aug. 27 
Detroit, Mich., Aug. 20 — Creditors of 
the bankrupt Detroit Body Co. will meet 
on Aug. 27 to take action on the petition 
of the Security Trust Co., trustee, to- 
consider certain offers of settlement 
made by two concerns which are credi- 
tors of the Detroit Body Co. One of 
these, Richard, Halstead & Quick, has 
instituted an attachment suit on the- 
property of the bankrupt, but it agrees 
to take 50 per cent and discontinue this 
attachment suit. The other, the F. B.. 
Ensley Co., for which the Union Trust 
Co. is acting as receiver, has agreed to 
take 60 per cent of its claim and release - 
the money it has garnisheed. The Secur- 
ity Trust Co. recommends that the for- 
mer offer be rejected and that the latter 
be accepted. 

Minneapolis Reduces Accidents 
Minneapolis, Minn., Aug. 21 — A 
large reduction in the number of auto- 
mobile accidents has resulted since the 
Minneapolis Civic & Commerce Associa- 
tion opened its complaint bureau 2 weeks - 
ago following nine deaths and more than 
100 accidents in a single month. The 
postmaster has changed all mail collec- 
tion boxes to the right side of the street 
for automobile trucks that gather the 
mail. W. S. Milnor, secretary of the 
State automobile examining board, has 
asked the committee for suggestions as 
to the main essentials applicants should 
master. This followed the failure of 100 
prospective jitney drivers to pass the ■ 
State examination. Complaints are be- 
ing tabulated as a basis for this ex- 
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£»* .Jriverg will have to have 
ju^.' affixed to their licenses, 
is Ml been made special officers 
t iffltt of offenders against the 
tile laws, in addition to the thirty 
rs of the Automobile Club secretly 
; in the same capacity. 
Cmc & Commerce Association has 
i M of Don'ts for drivers. 

fete Cheeks Go Out in Order of 
Saks of Cars 

m. Mich., Aug. 23 — These days 
i Motor Co. is paying out money 
one enormous scale as it makes 
!o thousand of the profit sharing 
ire being mailed daily to all parts 
rantry. At this rate the distribu- 
acre than 300,000 checks to buy- 
iag under last season's refund 
it will be completed within 
l Each check is for $50, and 
! going to all sorts of purchasers 
eporatfcms, small dealers, pri- 
mdaals are sharing alike. 

tit Once 

•era] weeks now, a large force 
japhers has been busily filling 
taxs of the 300,000 on the 
it amount of which is printed 
hte. Then they have to be 
* one of the three assistant 
itkh is a big job in itself. To 
ks labor, a device is used which 
i he checks on a sheet at one 
i«f the pen. 

ely every case, the checks are 
«ed in chronological order, that 
i infer in which the sales were 
"ram this it will be evident that 
ifcrable trouble to give away 
». 

taeiger Cars in Maryland 
«H, Md., Aug. 21— That pas- 
b are on the increase at a 
» in Maryland, is shown by 
K compiled under the direction 
Hoe, automobile commissioner 
oi During the first 7 months 
«ase were issued to more 
total of 1914. During last 
dl of 18,269 licenses for pas- 
's were issued. During the 
Whs of this year the total 
W5. 

i tor trucks are the only ones 

* failed to beat out last year's 
with 5 more months to go it 
faogh these licenses will far 
f lut year's total. This total 
** 2940 and up to Aug. 1 of 

* was 2650. 

» Employees on Strike 

S. J., Aug. 20 — Four hun- 
% workers in the plant of 
Lighting Co., this city, 
Mttrike. 
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Jitney Common 
Carrier in Wis. 

Placed Under Control of Utili- 
ties Board — Must File 
Bond and Carry Sign 

Milwaukee, Wis., Aug. 21 — Wis- 
consin's jitney bus law is now a law, 
Gov. E. L. Phillip having given his ap- 
proval to Chapter 546, Laws of 1915, 
passed Aug. 18. The bill places jitney 
buses under the control and regulation 
of the railroad commission of Wisconsin, 
commonly known as the State public 
utilities board. 

The act provides that every firm, per- 
son or corporation operating any motor 
vehicle for hire and affording a means of 
local, street or highway transportation 
similar to that afforded by street rail- 
ways is declared to be a common carrier, 
and is required to furnish adequate 
service at reasonable rates and to oper- 
ate over such general routes or within 
such territory, and during such hours as 
may be reasonably required for the ac- 
commodation of the public. 

In brief, the act requires that every 
person, firm or corporation operating any 
motor vehicle for the purposes above de- 
scribed, must file with the railway com- 
mission an indemnity bond issued by 
some authorized surety or indemnity 
company providing direct liability for all 
damages, not exceeding $2,500 for any 
one person or $5,000 for any one accident 
that may be recovered against the op- 
erator of such vehicle. If any such bond 
so filed shall become inoperative, such 
vehicle shall not be operated until a bond 
meeting the requirements shall have been 
filed. 

The bond is to be accompanied by an 
application for acceptance by the rail- 
road commission, stating the name and 
residence of the applicant, the general 
route, or the territory over which it is 
proposed to operate the motor vehicle 
described in the bond, the proposed hours 
of such operation, and the rate of fare 
to be charged for carriage therein. The 
commission is to determine if the route, 
territory, hours of operation, character 
of service and the rates are reasonable 
and adequate. 

The commission is required to issue 
certificates and the holder must plainly 
mark his vehicle with the words, "Bonded 
Carrier" in letters not less than 2 in. 
high and lines not less than % in. wide, 
followed by the number of the certificate. 
The mark may either be painted on the 
sides of the vehicle or fastened securely 
in a conspicuous place on the sides. 

Carrying Capacity Limited 

The law prohibits any such vehicle 
from transporting a larger number of 
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passengers than the number specified in 
the bond as the carrying capacity. Every 
city, village or township within or 
through which any such vehicle may be 
operated is permitted to require local 
consent for its operation, and as a con- 
dition of such consent it may be required 
that operators pay a reasonable com- 
pensation for the repair and maintenance 
of pavements and bridges; compensation 
for the regulation of street traffic or any 
other expense occasioned by the oper- 
ation of such vehicle. 

The law provides a fine of not less than 
$10 nor more than $100, or a county jail 
sentence of not less than 10 days nor 
more than 90 days for violation of the 
act. 

The Independent Jitney Bus Assn. of 
Milwaukee, the largest and strongest 
organization of jitney operators, has ac- 
cepted the new law and will work under 
its provisions at once without protest. 

Thompson Jitney Law Upheld 
Lockport, N. Y., Aug. 21 — The 
Thompson jitney law has been upheld in 
this city by Justice C. H. Brown, of the 
Supreme Court, who has granted the 
Public Service Commission an injunction 
restraining the Lockport-Olcott Motor 
Bus Line from operation until it obtains 
a certificate of necessity from the State 
body and a license from the city of Lock- 
port. 

The court holds that the motor bus 
line is a common carrier for hire within 
the city limits and is thus amenable to 
the statute. 

N. D. Registrations Number 23,175 

Bismarck, N. D., Aug. 21 — In the 
State of North Dakota more than $20,- 
000,000 is invested in automobiles. Up 
to July 31, 1915, State Secretary Thomas 
Hall reported 23,175 cars registered, 
with expectation of 1000 more before 
the end of the calendar year. 

As compared with the same period in 
1914, the gain in automobiles registered 
is 6433. Fees received from automobile 
registration this year to date are $69,- 
525. Last year the amount was $53,793. 

In 1914, after July 31, only 605 cars 
were registered, but the outlook for 1915 
is much better. The population of the 
State is estimated at 625,000, or there is 
one car for every twenty-six persons. 

Deaf Mute Cannot Drive in New Jersey 
Trenton, N. J., Aug. 20 — A precedent 
has been established by the New Jersey 
Department of Motor Vehicles, which has 
revoked the driver's license of C. H. 
Over, Jr., of Asbury Park, a deaf mute. 
The ruling states that a deaf mute is 
not competent to operate an automobile. 
The use of special mirrors mounted on 
each side of the windshield of his car, so 
that he could see cars approaching from 
the rear on either side, was not sufficient. 
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35 Cars on Wisconsin 
5-Day Tour 

Business Replaces Competi- 
tive Feature — Schedule 
Calls for 22 M.P.H. 

Milwaukee, Wis., Aug. 23 — The 5-day 
sociability and business tour of the Mil- 
waukee Automobile Dealers, Inc., started 
from the Hotel Wisconsin at 8 o'clock 
this morning. Twenty-five cars, includ- 
ing pilot, pacemaker and relief cars, 
were checked out on schedule time, and 
at least ten more cars are starting from 
Milwaukee to-day and to-morrow to join 
the tourists along the route. 

As reported in The Automobile last 
week, the principal reason for the tour 
is to boost the annual Wisconsin State 
Fair, to be held at West Allis, Milwaukee, 
from Sept. 13 to 17, inclusive. Another 
reason is that no annual State reliability 
tour is being held this year, as for 5 
years past, and the dealers require some 
fitting substitute to fill the gap. A third 
reason is that this is the psychological 
moment for stirring up and stimulating 
interest in the 1916 car of America, now 
out and ready for delivery. 

The tour takes in the route traveled 
during the 1913 reliability tour of the 
Wisconsin State Automobile Association. 
The schedule is fast and averages about 
22 m.p.h., allowing a maximum of % hr. 
at important points for the inspection 
of the cars by townspeople. At luncheon 
stops and night controls more time is 
given for this purpose. There is no com- 
petitive feature, and the tour is for show 
purposes only. 

Rector Marmon Distributor in Northern 
California — Parker in Washington 
Indianapolis, Ind., Aug. 21 — The H. 
B. Rector Co. has contracted to handle 
the Marmon exclusively in San Fran- 
cisco and in the northern California ter- 
ritory. The agency for the Marmon car 
was formerly held by Walter C. Morris. 
Mr. Rector, the head of the new com- 
pany, was sales manager for the Pierce- 
Arrow Pacific Sales Co. for several 
years. 

A contract has also been closed with 
the Parker Motor Car Co. of Seattle as 
dealer for the Marmon in the State of 
Washington. The Parker company has 
been agent for the Pullman for several 
years. 

Denver Co. to Distribute Hupp and 
Locomobile 
Denver, Col., Aug. 20 — The Hupp 
Motor Sales Co., a $60,000 corporation, 
has been organized by W. R. Woods, 
P. E. Chamberlain and F. E. Simonton, 
Denver, to distribute the Hupmobile in 



Colorado and adjacent Rocky Mountain 
territory. They have opened temporary 
quarters at 220 Sixteenth Street, and 
are erecting a new building at 1260 
Broadway. Belmont Walters, for some 
time traveling representative of the 
Hupp Motor Car Co., Detroit, is now 
employed by the new distributing agency 
to cover Colorado and a part of New 
Mexico and Wyoming. The new firm 
has also secured the agency for the Loco- 
mobile, which had not been represented 
in this territory for about 3 years. 

Trying to Unionize Boston Repair 
Shops 

Boston, Mass., Aug. 21 — The labor 
officials are making a determined effort 
to unionize all the motor Tepair shops in 
Boston. For some time the organizers 
have been working quietly and they have 
succeeded in getting a number of places 
unionized. Other shops are partly so. 
The only demand they have made so far 
is for an 8 hr. day. 

Some of the dealers have held out, 
however, and they intend to keep an open 
shop if possible. But the labor men are 
working along outside lines to accom- 
plish their ends. In the case of one big 
distributor who sells cars and trucks and 
who refused to bother with the union, the 
officials went to some of the big concerns 
that bought his trucks. One of these was 
a brewery, and the beer people were told 
that they had better install their own re- 
pair shop and have it run under union 
conditions. This was done. Then they 
found a shop that was unionized, and to 
other owners of trucks whose employees 
were unionized, they sent word to have 
the repairs made at the union shop. So 
the service station of the dealer has been 
losing the repair trade on the trucks 
right along. This plan is being followed 
with other concerns. 



Needham Tire Co. Busy 
Needham, Mass., Aug 22 — At the 
plant of the Needham Tire Co. the men 
are now working 16 hr. a day and plans 
are under way to make it a two-shift 
force. The company has had to install 
new machinery and the orders have been 
piling in so fast that the makers are 
working hard to catch up. 

The company has been in existence 
about a year, but it has thrived so that 
plans have been made to erect a new 
four-story structure addition, and capital 
is available now for increasing the facili- 
ties to any extent that the officials de- 
sire. 

Skilled workmen were hard to secure, 
and the factory officials decided to de- 
velop its own men and apprentices. In 
this way the plant has grown, and now 
an additional 1000 miles is being added 
to the guarantee. 



Plan Boston Dealers' 
Syndicate 

To Finance Dealers and Store 
Cars Pending Delivery 
to Purchasers 

Boston, Mass., Aug. 23 — Plans are 
under way to form a syndicate in Boston 
that will finance motor car dealers and 
store their cars pending the delivery of 
them to purchasers. W. J. McDonald, 
who is a real estate operator, is forming 
the syndicate, and the first move was to 
purchase property in Boston containing 
276,000 sq. ft. It backs up on the Boston 
& Albany railroad. The plans call for 
the construction of an immense building 
with some 200,000 sq. ft. of floor space, 
and which will be capable of accommo- 
dating 1000 cars. It will be one-story, 
with plans for additional stories if 
needed later. 

Spur tracks and loading platforms will 
be put in so that cars may be run right 
in from the freight trains and stored 
there. On their receipt the agents will be 
notified and then they may borrow money 
on the cars to finance their deals instead 
of going to banks. The warehouse 
will be fireproof and thoroughly modern. 
The syndicate will have a capitalization 
of $500,000. 

At present some of the dealers are pay- 
ing high rent for storage in buildings 
far removed from their plants, and this 
method will allow some of them to get 
along with less space in their regular 
headquarters, the space thus vacant be- 
ing available for salesrooms or service 
departments. The location of the new 
warehouse is convenient, for it is not far 
from the big service station of the Pack- 
ard, which marks the Western boundary 
of the motor district on Commonwealth 
Avenue. Full particulars have not been 
given out yet by Mr. McDonald, but it is 
expected that the plans will all be made 
public shortly. Stock in the enterprise 
may be offered to some of the dealers. 

Robertson Not to Enter Racing Field 
New York City, Aug. 20 — A report 
that George Robertson was to return to 
the automobile racing field, and was en- 
tered in the coming meet at Sheepshead 
Bay, is without any foundation. 

Newark Show in February 
Newark, N. J., Aug. 21 — This city is 
to have a show some time in February, 
probably shortly following the New York 
show. It will be staged under auspices 
of the New Jersey Automobile Trade 
Assn. in connection with the municipal 
committees arranging for the festivities 
planned for the 250th anniversary of the 
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■fag of the city. The location of the 
m las sot been decided aa yet, but 
m is t possibility of the erection of 
fecial building for exhibition pur- 
\, wash would serve for the holding 
automobile show. Later, the 
; would be occupied by the "Made 
association, and exhibits of 
i lactones, business organizations 



iStadebaker Branch Has Special 
Service for M. D.'s. 

, Mich., Aug. 23 — Recogniz- 
oriousness of having his car 
tfce doctor who runs a Stude- 
nt this city is to be insured 
l any trouble with his own car by 
branch here. In the 
{■jnember of the medical profes- 
drives a Studebaker meets with 
at or has his car disabled or out 
m, the new service policy 
i been inaugurated provides that 
within a radius of 26 miles of 
will be only necessary for 
to notify the service station, 
it wQ] be taken there for at- 
i during the time it is there, 
will be given the use of 



Ccaotine Day in Halifax 

N. S., Aug. 20— C. L. New- 
16-22 Argyle Street, Hali- 
recently inaugurated what 
as Free Gasoline Day. It 
as follows: One day each 
paofine sold by them was ab- 
away. A sales slip was 
purchaser of gasoline each 
it gas, showing the amount 
A duplicate was kept 
. On the first day of the 
eek it was decided which day 
free on the past week and 
t» each customer the amount 
so that date. 



King Distributor 
Mich., Aug. 20— A. A. 
, fannerly factory sales repre- 
ilar the Hudson Motor Car Co. 
, lately factory representative 
; Motor Car Co. in the same 
t formed the A. A. Crum- 
and will locate at Wood- 
Warren Avenues, Detroit, 
' aiQ be King distributor for 



Annual Outing 

Mich., Aug. 21 — The King 
fCa, this city, held its annual 
when it entertained in 
i of its parts makers 
About 160 gathered at 
the thirty cars started 



Fifteen Entries for 
Twin City 

Speedway Practically Complet- 
ed — Race May Begin at 1 P. M. 
— Denver Tour Postponed 

Minneapolis, Minn., Aug. 21 — With 
the Twin City Speedway practically 
completed, interest in the preliminary 
trials, Aug. 28, 30 and 31, is aroused. 
A nominal fee is to be charged specta- 
tors. A circuit of the 2-mile concrete 
track at a speed of 80 m.p.h. is neces- 
sary for entry in the 500-mile World's 
Derby on Sept. 4. The request that the 
race begin at 1 p. m. instead of 10 a. m. 
for the benefit of tradespeople and office 
clerks is being considered. 

Entries to Aug. 21 were: 



Car 

Ogren 

Sebring 

Duesenberg 

Duesenberg 

Duesenberg 

Stutz 

Stuti 

Peugeot 

Peugeot 

Peugeot 

Peugeot 

Peugeot 

Del age 

DuChesneau 

Mercedes 

Three P. R. P, 
Sunbeam team. 



Driver 

Tom Allev 
O. F. Hnibe 
Ed. CVDonnell 
Pete Henderson 
Billy Chandler 
Earl Cooper 
Gil Anderson 
D. Resta 
Ralph Mulford 
Robert Burma n 
John Aitkin 



Oldfleld 
Brown 
De Palma 

cars are expected, also 



Denver Reliability Tour Postponed 
1 Day 

Denver, Col, Aug. 20— The 860-mile 
reliability and economy tour scheduled to 
start from Denver through the moun- 
tains Sept. 6, has been postponed to start 
a day later. The change has been de- 
cided upon because of several Labor Day 
events thought liable to interfere with 
entries for the run. The tour will cover 
6 days, with noon and night controls 
at Hot Sulphur Springs, Steamboat 
Springs, Meeker, Glenwood Springs, 
Grand Junction, Montrose, Gunnison, 
Salida, Canon City, Pueblo and Colorado 
Springs. 

The official sanction of the American 
Automobile Association has been secured, 
and the contest will be conducted ac- 
cording to the regular A. A. A. rules, 
with necessary modifications to admit a 
wider range of cars than would come 
under the strictly stock-car requirements. 

Three Mercers for Corona 

Corona, Cal., Aug. 18 — The Corona 
road race is to be held Nov. 20. This de- 
cision was reached at the final mass 
meeting held at Corona Monday night. 

The committee appointed to r; 
money to finance the race re; 
all the stock had been sold 
purchasers anxious to secure rr 
they had been allowed to buy. 




were appointed and instructed to incor- 
porate the new racing organization. 

Three Mercers were entered as soon as 
it was announced that there would be a 
race. G. R. Bentel of Los Angeles, en- 
trant of the cars, announced that Eddie 
Pullen, winner of the last Corona race 
would be on hand to defend his title at 
the wheel of a Mercer. 

It was suggested at the meeting that 
the race be stretched to 400 miles but the 
project was not well received and while 
the committee has the right to lengthen 
the course, it is at present assured that 
the 1915 Corona classic will be a 300- 
mile event. 

Fisher Resigns from Sheepshead Bay 
Corporation — Harkness His Successor 

New York City, Aug. 24— Carl G. 
Fisher, president of the Indianapolis 
Motor Speedway and of the Sheepshead 
Bay Speedway, has resigned as head of 
the Sheepshead speedway and H. S. 
Harkness, prominent in the early racing 
days, has succeeded him. Mr. Harkness 
will be remembered for his record drive 
on July 12, 1904, up Mount Washington, 
N. H., in a Mercedes, when he negoti- 
ated the 8-mile hill in 24:37 3/5. 

Three Duesenbergs for Narragansett 

Narragansett, R. I., Aug. 19 — Eddie 
O'Donnell, Willie Haupt and Peter Hen- 
derson, all driving Duesenbergs, are en- 
tered in the 100-mile race to be held on 
the opening event of the new Narragan- 
sett Park Speedway, Sept. 18. A 
Bugatti, owned by C. W. Fuller of Paw- 
tucket, is the other entrant. It will 
probably be driven by George Hill. 

2-Day Race Meet for Spokane 
Spokane, Wash., Aug. 16 — The Spo- 
kane Interstate Fair has set aside 2 
days Sept. 13 and 14 for automobile 
racing on the fair grounds. The purses 
offered are $1,000 a day to be divided 
into two classes. One purse each day of 
$600 will go to professional drivers, and 
$300 each day will go to local drivers 
and the balance or $100 each day will go 
to the winners of feature events. 

Jim Parsons in his Parsons Special, 
Frank Elliott in a Gordon Special, Fred 
Barsby and F. Stratton are entered. 

The race will be run under the sanc- 
tion of the newly organized Inland Au- 
tomobile Assn. 

1916 Kellogg Pump Design Unchanged 

Rochester, N. Y., Aug. 20 — The Kel- 
logg Manufacturing Co. of Rochester, N. 

V.. announces that its different models 
of Engine Driven Tire Pumps will be 
1 in their original design for 
e bearings in the new pumps 
it, bronze having 

is building an 



t>uy.^ 




Google 



402 



THE AUTOMOBILE August S6, 1915 



i s c el Id n 




y 



Cleveland Ford Buys Land— The 

Cleveland Ford Tire Co., Cleveland, Ohio, 
has purchased 4 acres of land at Ash- 
tabula along the New York Central Rail- 
road, foot of Benefit Street. 

Parts Concerns Not Affiliated — The 
Auto Parts Co. of Chicago announces 
that it has no branch houses and is not 
affiliated with any firm in the United 
States using the same name. 

Simplex Adds — The Simplex Automo- 
bile Co., New Brunswick, N. J., has 
awarded contracts for the construction 
of a two-story, 70 by 100 ft. addition to 
its plant. The estimated cost is $20,000. 

McClurg Rubber Plant to Work— E. A. 
Crawford has been discharged as receiv- 
er of the McClurg Rubber Co., Coshoc- 
ton, Ohio. The company is installing 
equipment and plans to start its plant 
within a very short time. 

Rush Delivery Leases Plant — The Rush 
Delivery Car Co., Inc., Philadelphia, Pa., 
has leased the recently constructed four- 
story and basement building at 1007 
North Front Street for the manufacture 
of commercial vehicles. 

Firestone Issues House Organ — The 
Firestone Tire & Rubber Co., Akron, 
Ohio, has begun the publication of a new 
house organ, The Firestone. It is in- 
tended for circulation among all em- 
ployees and includes the many branches 
throughout the country. 

Touraine to Add — The Touraine Com- 
pany, Broad and Huntingdon Streets, 
Philadelphia, Pa., manufacturer of the 



Vim truck, has had plans prepared for a 
factory building 85 by 250 ft. to be erect- 
ed at the northeast corner of Twentieth 
Street and Montgomery Avenue. 

Duff Extending— The Duff Mfg. Co., 
Pittsburgh, Pa., manufacturer of the 
Barrett lifting jack, is building an ex- 
tension to the main plant, 160 by 125 ft. 
With the addition the main building will 
be 625 ft. in length and 125 ft. in width. 
All equipment has been furnished and is 
being equipped. 

To Rebuild Howard Rim Plant— Plans 
are already under way to rebuild the 
plant of the Howard Demountable Rim 
Co. of Trenton, N. J., which was com- 
pletely destroyed by fire on Wednesday 
of last week. It is proposed to enlarge 
the plant and to make the new building 
fireproof throughout. It is planned to 
resume operations in the new plant 
within ninety days. 

Mogul Truck Builds — Increased orders 
have caused the Mogul Motor Truck Co., 
St. Louis, Mo., to erect a large assem- 
bling plant on Forest Park Boulevard, 
west of Sarah Street This building will 
be a modern daylight factory, with every 
known modern appliance to facilitate the 
rapid assembling of motor trucks. This 
company has purchased enough ground 
west of this new building to enable it to 
erect an addition for storage and repairs, 
which it contemplates building in the 
near future. 

Studebaker's Enameling Plant Pro- 
gressing — The Studebaker Corp., De- 



troit, is soon to occupy its new build- 
ing being erected for the enameling and 
stamping departments. This is a struc- 
ture 320 ft. long by 70 ft. wide and four 
stories high. It is to be known as Plant 
27, and adjoins the Plant 3 group of 
buildings. The most modern type of 
quantity enameling apparatus is being 
installed. Air in the enameling room is 
to be washed and the walls are to be spe- 
cially prepared to catch any dust or dirt 
in the air. A large bank of enameling 
ovens will take care of the drying of the 
dipped metal parts. 

Hartford Machine Screw Adds — Ad- 
ditions to the plant of the Hartford 
Machine Screw Co., Hartford, Conn., are 
rapidly nearing completion. In May sev- 
eral old buildings, including the offices, 
were torn down to make room for two 
spacious new buildings — one a six-story 
structure, 206 ft. long by 465 ft. wide, 
and the other a large two-story building 
with a convenient railroad siding which 
improves shipping facilities considera- 
bly. These two new buildings will give a 
total increase in floor space of about 
80,000 sq. ft. In addition to housing the 
new general offices of the company, de- 
signs for furnishing of which contem- 
plate the most modern and approved 
equipment and efficiency devices, the 
new buildings will afford space for ex- 
tensive additions to the manufacturing 
facilities of the plant. It is expected 
that the new buildings will be completely 
occupied and running to full capacity by 
the first of September. 



The Automobile Calendar 



Aug. 23-28 Milwaukee, Wis., Wiscon- 
sin Reliability Tour. 

Aug. 26 Ventura, Cal., Show. 

Aug. 30 Columbus, O., Show, Ohio 

State Fair, Columbus 
Auto. Show Co. 

Sept Peoria, 111., Second North- 
western Road Congress. 

Sept 4 Twin City, Minn., 500- 
Mile Race: Twin City 
Motor Speedway Co. 

Sept. 6-9 Worcester, Mass., Show, 

Dealers' Assn. 

Sept. 6-10 Indianapolis, Ind., Show, 

Indiana State Fair. 

Sept. 6-15 Detroit, Mich., Show, 

Michigan State Fair. 

Sept. 8-11 Hamllne, Minn., 2-Day 

Meet at State Fair 
Grounds between Minne- 
apolis and St. Paul, State 
Fair. 

Sept. 13-17 Milwaukee, Wis., Show. 

Automobile Dealers 
Assn. 

Sept. 13-17 Oakland, Cal., Pan-Ameri- 
can Road Congress. 

Sept. 17-18 Peoria, 111., Illinois Oarage 

Owners' Assn. Conven- 
tion. 

Sept. 18 Providence, R I., 100-Mile 

Race, Narragansett Park 
Speedway, Inc. 

Sept. 18-25 Los Angeles, Cal., Show, 

Shrine Auditorium. 



Sept. 20-25 San Francisco, Cal., In- 
ternational Engineering 
Congress. 

Sept. 24 Indianapolis, Ind., S. A. K. 

First Section Meeting. 



Sept 27-Oct. 10.. .Denver, Col., Show, Inter- 



national Soil Products 
Exposition. Automobile 
Trades Assn. of Colorado. 

Oct Dallas, Tex., Show, Dallas 

Automobile Dealers' 
Assn. 

Oct Los Angeles, Cal., Broad- 
way Automobile and 
Flower Show, Automobile 
Dealers' Assn. 

Oct. 1-2 Trenton, N. J., Track 

Races ; Inter-State Fair. 

Oct. 2 New Tork City, Sheepshead 

Bay Motor Speedway 
Tr&ck Meet 

Oct 2 Fresno, Cal., 150-Mile Race, 

District Fair, Fresno 
County Agricultural 
Assn., C. O. Eberhard. 

Oct. 2-9 Cincinnati, Ohio, Show, Mu- 
sic Hall, Cincinnati Au- 
tomobile Dealers' Assn. 

Oct. 3-10 St. Louis, Mo.. Show, For- 
est Park Highlands, St 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 

Oct. 4, 5, 6 C o 1 u m b u 8 , O., Oarage 

Owners Convention. 



Oct 6-16 New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tral Palace. 

Oct 9 Indianapolis, Ind., 100-Mile 

Invitation Race, Motor 
Speedway. 

Oct. 11-12 Dayton, O., National Pac- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 

Oct. 14 Chicago, S. A. E. Standards 

Committee Meeting. 

Oct 16 Chicago, 111., 350-Mile Race, 

Chicago Speedway. 

Oct. 18-19 Cleveland, O, Hotel Statler, 

Sixth Annual Convention, 
Electric Vehicle Assn. of 
America, 

Nov. 1-3 Pasadena, Cal., Show, Hotel 

Green, Walter Hempel. 

Nov. 18 Arizona 150-mile Grand 

Prix. 

Nov. 20 Corona, Cal., Road Race. 

Nov. 29-Dec. 4 Electric Prosperity Week. 

Dec 31 New York City, Show; 

Grand Central Palace. 

Jan. 22, 1916 Chicago, III., Show; Coli- 
seum. 

Jan. 24-29 Buffalo. N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

March 4-11 Boston, Mass.. Truck Show, 

Mechanics Bldg. 



Digitized by 



ijaf h, ms 



THE AUTOMOBILE 



403 



^(4elun 




ike Industiy 



fcfioaigal Office Mgr.— S. A. McGon- 
ita been appointed office manager of 
iStakbaker Corp., Detroit, Mich, 
fcttel Assistant Manager— D. H. 
«sL closely associated for some time 
» the Mott Wheel Works at Utica, 
T. in an advertising and sales way, 
i tea appointed assistant manager of 
i wis. 

M Baltimore Mgr. — P. M. Boyd has 
toade manager of the Tire Mart, 
few, Md., recently opened at 1419 

* Charles Street. Mr. Boyd was 
•eij with the Knight Tire Co. as 
i arager. E. C. Heid will succeed 
t 

Ford Dealer, Resigns— The old- 
•Jer in point of service with the 
I Motor Co., Detroit, Mich., L. C. 
«, head of the Ford agency at Jack- 
ie, Fk., has retired. The agency 
»W converted into a branch under 
■atffement of F. P. Pariss of At- 
l 

Resigns — Don Hayden has re- 
s' ■ district manager for the Saxon 
(»7 and joined the Higgins-Suther- 
feor Co., Indianapolis, Ipd. This 
N was recently organized to 
■ the Hupmobile and Saxon cars, 

* forty counties on each car in the 
»l part of the State. 

■*f» Seattle Chevrolet Dealer— 
1 Dalmage, until recently a prom- 
1 Btomobile distributor of Port- 
Ore., has established the North- 
•adquarters for the Chevrolet car 
«cfle and opened sales rooms at 
Bnstdway. His contract calls for 
feribotion of 1500 of the Chevrolet 
■tie Northwest this season. 

•■sort Heads K. C. Velie — E. D. 

is president of the recently 
•4 Velie Motor Co. of Kansas 
•kiefl succeeded the Velie-Thorp 
'Ca. The latter company has be- 
lt Thorp Motor Co. and continues 
pwkras location at 1506 McGee 
f Velie Motor Co. of Kansas 
i abolishing itself at 1616 McGee 

[■ftad Dealer— H. 0. Bell, who 
p identified with the automobile 
pi Spokane for the past 9 years, 
pflf wholesale manager for F. 
■IB, Pord agent in Spokane, has 
m Pord agency for Missoula, 
■d contracted to dispose of 300 
for 1915 and 1916. Mr. Bell 
>%B*fly from Indianapolis, where 
*i the automobile business under 

Lr 



Motor Men in New Roles 

Forbes Resigns — T. C. P. Forbes, who 
has been sales manager of the Monarch 
Motor Car Co., Detroit, has resigned 
that position. 

Romig Kearns Sales Mgr. — Reide Ro- 
mig has been appointed general sales 
manager of the Kearns Motor Truck Co., 
Beavertown, Pa. 

Hines Is New Pres. — H. J. Hines is 
the new president of the Toledo Machine 
& Tool Co., Toledo, Ohio. He has been 
general maanger for many years. 

Folger Marathon Tire Rep.— C. M. 
Folger has been appointed Southeastern 
representative of the Marathon Tire & 
Rubber Company, with headquarters at 
Atlanta, Ga., and will travel that section. 

Stokes Goes to Boston — W. S. Stokes, 
formerly identified with one of the big 
advertising agencies in Chicago, has gone 
to Boston, Mass., to join the sales force 
of the Oakland Motor Car Co. and have 
charge of the retail sales. 

Bell King Sales Mgr.— Kenneth Bell, 
who was formerly with the Pasadena 
Studebaker agency and later with the 
Love Motor Car Co., Washington, D. C, 
has been appointed sales manager of the 
Grace Motor Car Co., Pasadena, Cal., 
agent for the King line. 

Blakeslee Heads Midgler Agency — 
The Midgley Tire & Rubber Co. of Lan- 
caster, Ohio, has closed with the Cres- 
cent Automobile Co. of Jersey City to 
represent it in the northern half of New 
Jersey. George Blakeslee is head of the 
Crescent Automobile Co. 

Holton Farmack Sales Mgr. — Hoover 
Holton, connected with the sales depart- 
ment of the Briggs-Detroiter Co., De- 
troit, and prior to that sales manager of 
the Monarch Motor Car Co., has taken 
the position of general sales manager of 
the Farmack Motor Co., Chicago. 

Newell St. Louis Sun Agent — J. E. 
Newell, of the Motor Car Co. bearing 
his name in St. Louis, will direct the sales 
campaign of the recently organized Sun 
Motor Car Co., Buffalo, N. Y., in Arkan- 
sas, Mississippi, Louisiana, southern Illi- 
nois, eastern Missouri and parts of In- 
diana, Kentucky and Tennessee. 

White Detroiter Rep.— A. F. White of 
New York City, has been appointed Far 
Eastern representative for the Detroiter. 
His territory includes Burma and Ceylon, 
India, Federated Malay States, Strait 
Settlements, China, Japan and Philip- 
pine Islands. Mr. White has direct rep- 
resentation at all points named. 



Hough Makes Change — P. R. Hough, 
formerly assistant manager of the Ford 
Motor Co.'s branch assembling plant at 
Denver, Col., has gone into partnership 
with H. E. Maines, Chevrolet and Mon- 
roe distributor. The new firm, under 
the name of the Maines-Hough Motor 
Co., is located at 439 Broadway. 

Schreiber Resigns — A. O. Schreiber, 
who has been connected with the Saxon 
Motor Co. for the past year in the capac- 
ity of district representative for the state 
of Ohio, has resigned from that company 
to assume the management of the Love- 
land Co., Seventeenth and Euclid Avenue, 
Cleveland, which handles the Saxon ex- 
clusively. 

Rose Heads Frisco Chalmers — L. H. 

Rose, formerly serving in the capacity of 
district and coast representative for the 
Studebaker, Maxwell and Lozier fac- 
tories, has recently re-entered the auto- 
mobile trade in the West, taking charge 
of the northern California distributing 
agency for the Chalmers car, with head- 
quarters in San Francisco. 

Fillmore Pasadena Ford Mgr. — E. M. 
Fillmore, formerly traveling representa- 
tive of the Los Angeles Ford branch, has 
been placed in charge of the newly 
opened Pasadena branch of the Ford 
company. C. D. Tucker has been ap- 
pointed assistant manager to have 
charge of the sales department. There 
are to be twenty-five men employed by 
the new branch, which is the largest 
automobile house in Pasadena. 

Dornfeld Making Engine — J. F. Dorn- 
feld, president of the defunct Dornfeld- 
Kunert Iron Works, Watertown, Wis., 
has purchased the assets and organized 
as the Dornfeld Iron Works. The com- 
pany will make a specialty of extras and 
repairs on automobiles and has estab- 
lished a well-equipped department for 
this purpose. A foundry and machine 
shop is being conducted and the concern 
is manufacturing gas engines and gas 
producers. 

Crockett Hardman Tire Sales Mgr. — 
W. A. Crockett has been named as sales 
manager for the Hardman Tire & Rub- 
ber Co., Bellville, N. J. For some time 
Mr. Crockett has been in charge of the 
Baltimore branch of the Hardman fac- 
tory for some time, and before coming 
there was responsible for the placing of 
a number of Hardman branches around 
the country. He assumed his new duties 
the latter part of the week. The Balti- 
more branch of the firm is now in charge 
of C. B. Brooks, who has been assistant 
manager to Mr, Crockett. 
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Auction Sales in Montreal — Pearce & 
Lakser have opened up automobile auc- 
tion rooms in Montreal, where they pur- 
pose holding weekly sales. 

Dunlop Co. Adds — Sayer & Ford, 
Vancouver, B. C, distributors of the 
Dunlop Tire Co., have enlarged their 
premises, acquiring an extra store re- 
cently vacated by the B. A B. Automo- 
bile Co. 

Vancouver Co. Moves — N. L. Tullis, of 
the Wood-Milne agency, is removing 
from 851 Pender Street West to nearer 
Granville Street, Vancouver, B. C, 
where he will have more commodious 
quarters. 

Gets Large Territory— The Went- 
worth-Fosdick Co., that has just taken 
the wholesale distribution of the Dort, 
has part of Maine, southern New Hamp- 
shire and Vermont, Massachusetts, Rhode 
Island and Connecticut for its territory. 

Ajax Branch in, Spokane — R. W. 
Hoerner and J. R. Jones have established 
an Ajax tire factory branch in Spo- 
kane, Wash. Contracts closed by the 
Ajax company on the Pacific Coast this 
year are 135 per cent in advance of last 
year. 

Takes the Ranch & Lang— W. S. 
Jameson, who has been identified with 
the Peerless sales force in Boston, Mass., 
for some years, has taken the Rauch & 
Lang electric line for New England, 
with salesrooms at 618 Commonwealth 
Avenue, Boston. 

Savannah Supply Co. Opens New De- 
partment — An up-to-date automobile de- 
partment has been put in operation by 
the Georgia Supply Co. at 14-16 West 
State Street, Savannah. The new de- 
partment will be under the management 
of W. S. Blun, assisted by Mr. Hockley 
M. Garmany. 

Porterville Garage Moved — The Cen- 
tral Garage, Porterville, Cal., formerly 
located on Second Street, has moved into 
the newly erected Smith building. The 
proprietors, Messrs. Eckard and Niles, 
have extended their factory connections 
also. They now have the agencies for 
the Paige, Overland and Ford lines. 

Topeka Tire Co. Moves — The equip- 
ment Tire Co., Robbins Bros., proprie- 
tors, has moved from its location at 117 
East Seventh Street to 930 Kansas 
Avenue, Topeka, Kan., where it has in- 
creased its equipment, and now has an 
up-to-date vulcanizing tire repair shop 
with free tire oil and gasoline service; 
the free gasoline service is within 5 miles 
of the city and the free tire is within 10 
miles of the city. 

Los Angeles Firestone Adds — In order 
to secure greater storage capacity, the 
Los Angeles, Cal., branch of the Fire- 
stone Tire & Rubber Co. has leased 
the room adjoining its location at 1239 
South Olive Street with the second floor 
and basement. The Firestone branch will 



acquire 5000 additional feet of floor 
space. The local branch receives at least 
three carloads of tires from the factory 
at Akron weekly and storage room is 
required for from 9000 to 10,000 tires. 

New Garage Co. in Winnipeg — The 
Great West Motor Co., Winnipeg, has 
been organized for the purpose of taking 
over the business of the Canadian Motor 
Co. which has gone into voluntary liqui- 
dation. The new company has leased 
the two garages controlled by the Cana- 
dian Motor Co., and will conduct a gen- 
eral garage and repair business but will 
handle no car agencies. The capital 
stock of the Great West Motor Co. is 
$50,000 and the concern will be under 
the management of H. De Cew. 

Announces a Motor Street Cleaner — 
The Kindling Machinery Co., Milwaukee, 
Wis., manufacturing a line of horse- 
drawn street cleaning, sprinkling and 
washing machines, has brought out a 
motor-driven washer which is being 
tested by the street department of the 
City of Milwaukee. In a recent test one 
machine cleaned 110,000 square yards of 
asphalt pavement in an 8-hour run. The 
machine resembles a conventional mo- 
tor truck type, the body platform be- 
ing occupied by a large steel tank. 
Water is sprayed at the front end and 
just in front of the rear axle there is a 
revolving rubber blade roller which 
scrubs the pavement. 

Recent Minnesota Garage Changes — 
a garage at Wentworth Street and St. 
Anthony Avenue, Midway, in which to 
store twenty-eight cars. The building is 
80 by 88 ft, one story and brick. The 
Motor Transfer Co., 137 Eleventh Street, 
St. Paul, will occupy a new $65,000 
garage at Temperance and Grove 
Streets, on Sept. 15. M. J. O'Connor is 
erecting a one-story garage at 138 Four- 
teenth Street for the Michaud Transfer 
Co., Seventh and Wabasha Streets, St. 
Paul. W. L. Harris, W. L. Harris Realty 
Co., Marquette Avenue and Sixth Street, 
Minneapolis, is erecting a public garage 
at 912-914 Third Avenue S., to cost 
$15,000. It is one story and brick. Simon 
Kruse, Hotel Radisson Co., Minneapolis, 
is erecting a garage adjoining the build- 
ing at Second Avenue South and Seventh 
Street. It will be two stories. The 
Mutual Auto Co., 313-319 West First 
Street, Duluth, will occupy a new 
garage, Oct. 1, at Superior Street and 
Third Avenue East. The garage will have 
5000 sq. ft. of space more than in the 
old quarters. President E. J. Filiatrault 
expects to have a Ford assembling plant 
there in twelve months. 

Trade News from Denver — G. E. Han- 
nan, 1210 Broadway, Denver, Col., dis- 
tribtuor of the Crescent, Allen and 
Vulcan cars, has dropped the last two 
and taken on the Pullman to handle 
along with the Crescent. L. G. Palmer, 
1615 Cheyenne Place, Denver, has taken 



over the business of the Western Mo 
Car Co., of which he was president, a 
is now distributor for the Paige i 
clusively, having given up the Abtx 
Detroit and the Willys and Garf 
trucks. 

The Platt-Fawcett Motor Co., 1 
Broadway, Denver, has dropped 
Chalmers and is now distributing 
Stearns and Mitchell. This is the f 
time the Stearns has been representee 
this territory for a year or more. H 
Maines, distributor for the Chevrolet 
Monroe, has moved from 1811 Glen: 
Place, Denver, Col., to 439 Broad? 
where he has larger quarters. The 
change Auto Co., which recently opi 
a used car and garage business at : 
Broadway, Denver, reports a substai 
business in used cars. Warriner & C 
ran, agents for the Maxwell at Dei 
have moved from 1624 Broadway to 
new Maxwell branch headquarters 
1248 Broadway. 

J. H. Callahan & Co., have open 
Cleveland Spring Cranker agencj 
1616 Broadway, Denver, Col. One t 
ber of the new firm is Bert Clark, 
merly agent for the Boston 
Starter Co. L. E. Kelton, fori 
Haynes salesman for E. J. Johnson 
secured the Haynes agency for Colo 
and has opened temporary headqua 
at 1616 Broadway, Denver. The 
West Auto Sales Co., Colorado disi 
tors for the King, Jackson and F 
have moved from 220 Sixteenth £ 
to 1512 Broadway, Denver. A. W. B 
formerly manager of the Denver b: 
of the Underwood Typewriter Co., : 
new manager of the Colorado Moto 
Co., 1512 Broadway, Denver, distril 
of the Reo, Saxon and Cole. Mr. 
recently made a record drive o 
miles over the mountains from E 
to Glenwood Springs by way of Col 
Springs, Ute Pass, Buena Vista, 
ville and Tennessee Pass in 11 how 
50 minutes in an eight-cylinder Col 
averaged more than 15 miles per 
of gasoline. Bert Clark and W. H. 
have formed a partnership to ham 
Chevrolet on a sub-agency bas 
Denver, and have located at 1616 
way. The Regal Sales Co. is the 
of a new partnership formed by 
Tibbals and C. E. Anderson as th 
ver local agency for the Regal, J 
and King. The Overland Auto < 
been doing a lively business since 
into its new quarters at 120O Brc 
Denver, and reports the outlook 
able for selling 1000 or more cars 
Rocky Mountain territory dnri 
1916 season. The 1915 sales went 
the 600 mark, as against a Httl 
than 300 for 1914. The Aut 
Sales Corp., Studebaker and J 
distributors, have moved x*ror 
Broadway, Denver, into new anc 
quarters at 1604 Cheyenne Place 
care of increased business. 
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lint Ca. Formed— The H. G. Marsh 

lies Cot lias been formed in Pontiac, 
fctbjr E C. and W. A. Marsh to sell 
tsobfcs sod accessories, 
ffari Branch in Toledo — A new 
sk of the Willard Storage Battery 
to been opened at 2027 Euclid Ave- 
iTMo. C. H. Rempes is manager. 
mk Chandler Moves — The North- 
iMotor Car Co., Seattle Chandler 
hs moved into new and more 
t&w quarters at 1708 Broadway, 
i Tire Co. Moves — The Hinkle 
hbber Co., Columbus, Ohio, dis- 
(or the Mohawk tires, has moved 
¥ East Gay Street into larger 
itt 179 East Gay Street, 
fanners Station in Newark — 
fa&ers Motor Co., Newark, N. J., 
pried the contract for the con- 
of a new automobile station 
department on Broad street, 
ad Co. in New Quarters — The 
Motor Co., Cleveland, 0., is now 
r quarters at 1844 Euclid avenue. 
ij handles the Lozier and 
is planning to take on the 

! Dernier Moves — The Wilson 
, dealer in Maxwell and 
n, 1014 Morton Street, Balti- 
, wQl move to 605 West North 
T. W. Wilson, Jr., is head of 

■ore Battery Agent— The 
' Co., Cathedral and Chase 
ore, has become the serv- 
station for Philadelphia 

y- 

Cadillac Building- 
Cadillac Co. has 
i ft. of frontage at 23 Ninth 
, Minneapolis, for a new build- 
> business. The building will 
' concrete. 

Aageles Tire Firm — J. S. 
I Mm Boss have opened a tire 
vulcanizing plant at 723 
Street, Los Angeles, Cal. 
i to do business under the 
i 4 Wiese. 
in Baltimore — The Tire 
I North Charles Street, Balti- 
r has opened. F. M. Boyd, 
time has been connected 
i force of the Lambert Au- 
[ta, has become the manager. 

to Add — The Gisholt 
Madison, Wis., one of the 
Brers of turret lathes, 
etc., in the Middle West, 
ew steel buildings, a ma- 
by 112 ft, and a store- 

<m ft 

Accessory Co. Changes— 
> Reaming, San Diego, Cal., 
the San Diego County 
' *• complete accessory, tire 
earned by the Weinstock- 



Nichols Co., one of the largest accessory 
concerns on the Pacific Coast. 

To Make Ford Steering Device— W. J. 
Laughlin, a Beloit inventor, is establish- 
ing a small shop for the manufacture of 
auxiliary steering devices for Ford and 
other cars. It will be known as the 
Steerautomat and is a malleable iron 
appliance connected to the front axle, 
holding the wheels in a straight line. 

Want to Handle Another Car — Potter 
& McCormick, Pomona, Cal., Chandler 
agents, have moved into their new build- 
ing on South Thomas Street. The firm 
is now handling the Chandler exclusively 
but it has been announced that the com- 
pany is looking for the agency of a car 
which will not conflict with the Chandler, 
a car selling for less than $1,000 factory. 

Repairs Worn Shoes — The Lockstitch 
Double Tread Tire Co., 1840 E. 13th 
street, Cleveland, O., is repairing worn 
and unserviceable shoes. The process 
consists of the combining of two used 
casings into one thoroughly serviceable 
casing. Blow-outs and puncture holes, 
also small breaks, are first repaired. One 
casing is then lockstitched on top of the 
other by means of a double or triple row 
of stitching around the entire circum- 
ference. 

Milwaukee Co. Moves — The Schreiber- 
Boorse Motor Car Co., National and 
Chandler agent at Milwaukee, and lo- 
cated at 180 Fifth Street for nearly ten 
years, will move to the east side, into the 
heart of the new car and supply district 
that has been developed in the last 3 or 
4 years. A large two-story garage build- 
ing will be erected on Oneida Street near 
Jackson Street, at once. It will be of 
steel and concrete slab construction, 68 
by 120 ft. in size. 

New Louisville Openings — J. B. Ken- 
nedy Co. has opened a garage and repair 
shop at the corner of Jackson Street and 
Broadway, Louisville, Ky. Frazier & 
Miller have opened a tire and car repair 
shop at 601 E. Broadway. The com- 
pany also carries a complete line of ac- 
cessories. The Southern Motors Co., 615 
South Third Street, which handles the 
Dodge, Hudson and Packard pleasure 
cars and the Detroit electric, has opened 
its electric garage department. It is 
equipped to handle fifty cars. 

Changes in Arizona Overland — An im- 
portant change has been made in 
the Huntsman-Hotchkiss Overland Co., 
Arizona, distributing agents for all the 
Willys cars. H. H. Hotchkiss, who has 
heretofore managed the Tucson office of 
the company, has assumed charge of the 
office and salesroom in Phoenix. D. B. 
Hutchins, former manager here, has be- 
come agent for the county of Cochise, 
which includes the cities of Douglas and 
Bisbee. Northern Arizona will offer an 
especially attractive field for the automo- 
bile salesman next fall, according to Mr. 



Hutchins, who has just returned from a 
1000-mile trip through that section. 
Heavy summer rains have fallen and 
abundant range feed is assured. This 
means that the cattlemen and sheepmen 
will have plenty of money. In the course 
of his northern trip Hutchins appointed 
sub-agencies as follows: Williams, Dav- 
enport & Kirkpatrick; Flagstaff, Flag- 
staff Overland Company; Winslow, 
Winslow Overland Co.; Holbrook, Smith 
Overland Co. 

Hercules Sales Co. Moves. — The Her- 
cules Sales Co., Louisville, Ky., which 
controls the selling rights for the 
Hercules car, has moved its offices from 
the Starks Building to the plant of the 
Kentucky Wagon Manufacturing Co., 
where the Hercules is now being manu- 
factured. The output at present is ten 
cars a day. A. B. Challinor has been 
appointed sales manager of the Hercules 
Sales Co., Louisville, Ky. For many 
years he was connected with the Gen- 
eral Motors Co., in charge of the sales 
in the Southern district. 

New Arizona and New Mexico Chevro- 
let Distributor— The Babbitt-Poison Co., 
Williams, Ariz., has been appointed dis- 
tributing agent for the Chevrolet car in 
Arizona and New Mexico. Sub-agencies 
are being established in all the principal 
cities and towns of the two States. Car- 
roll Davis is to handle Chevrolets in 
Prescott and Yavapai counties, Arizona. 
His partner, Charles Carrow, has left 
Prescott and gone to Phoenix, where he 
has associated himself with Louis 
Garesche for the purpose of introducing 
the Chevrolet in Maricopa County. 

Recent Ford Agency Changes — 
Davenport, Iowa, has been awarded one 
of the eighteen factory branches now 
being established by the Ford Motor Co. 
H. D. Rue, late of the Chicago branch, 
will be placed in charge. Two will be 
allotted to Iowa, Fort Dodge securing 
the other. The Davenport plant will be 
in part an assembling plant and will 
furnish parts and supplies to all agents 
and patrons in eastern Iowa. A build- 
ing is now being sought for the Daven- 
port agency. A. H. Cain of Roodhouse, 
has secured the Ford agency in Greene 
County, 111., succeding Morrow Bros, of 
Athensville. The Bloomington Motor 
Co., organized a year ago by J. C. Blair 
of Toledo, Ohio, to handle the Ford car 
in McLean County, 111., with Blooming- 
ton as the distributing point, has been 
succeeded by the Lockwood, Mandel & 
Schwarzman Motor Co., with Oscar 
Mandel president; A. Schwarzman, vice- 
president, and J. E. Lockwood, secretary 
and general manager. The new com- 
pany will erect a new garage building 
to cost $25,000. The territory is to be 
enlarged to include Woodford County. 
McLean County has the distinction of 
being the leading distributor of Ford 
cars in Illinois outside of Chicago. 
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Automobile Agencies Recently Established 



Alabama 



Anniston King. 

Florence King. 



. . . Anniston Motor Car Co . 
. . . B. A. Rogers & Bros. 



Alberta 

Gleichen King John Boxty 

Granum King W. P Byer 

High River King F. Pepper Garage 

Langdon King Roy Go wan 

Okotoks King Okotoks Garage 

Red Deer King Mechanical Garage 

Stealer King Bentley & Son 



California 

Anaheim Reo W. P. Quarton 

Marysville King Yuba Machine Works 

Pasadena Reo Floyd Purdy 

Santa Ana KisselKar ... Chas. B. Perry 

Ventura Reo N. P. Seeley 

Colorado 

Denver Oakland J. S. Morrison Auto Co. 

Denver White Perry A. Mead 

Fort Collins Oldsmobile . . .Casson & Hopper 

Fort Morgan Oldsmobile ... I. H. Croft 

Trinidad Paige D. J. Penno 

Trinidad Studebaker. .D. J. Penno 

Florida 

Pensacola Moon Pensacota Auto Supp ly 

Co. 

Tampa Scripps- 

Booth Beckwtth-Witson Co. 

Georgia 

Atlanta Pullman Pullman Southern Dis- 
tributors 

Macon Hupmobile. ..Uttlejohn Sales Co. 

Illinois 

Carlock Moline- 

Knight .... Donat Widmer 

Chattanooga Moon Thrasher Automobile Co. 

Chicago Moon E. D. Knowles 

Clinton Moon L. DeBoise 

Danville Moon Raymond D.Smith 

Flanagan Pullman T. B. Bennett & Co. 

Galatia Oldsmobile. ..H. W. Butler 

Geneseo Moon E. G. Orr 

Streator Franklin. . . .Central Garage 

Indiana 

Attica Oldsmobile. ..Harmon Auto Co. 

Darlington Hupmobile. ..Petersen & La Follette 

Greencastle Oldsmobile. ..J. G. Campbell 

Hartford City Oldsmobile. ..Hartford Sale* Co. 

Marion Oldsmobile. ..John V. Shugart & Son 

Muncic Hupmobile. ..D. C. WilliBton 

South Bend Moline- 

Knight. . . .Oscar Lippman 
South Bend Scripps- 

Booth William DeVall 

Vincennes Scripps- 

Booth D. D. Aldrich 

Iowa 

Ames King Jacobson AutomobileCo. 

Canova Overland. . . . J. A. Wick 

Central City Apperson — H. S. Butters 

Coon Rapids Oakland Crow-Ribbal 

Des Moines Moline- 

Knight Stewart & Schooler 

Des Moines Princess The Hawkeye Motor 

Sale* Co. 

Des Moines Pullman Pegau Auto Co. 

Glidden Oakland E O Potter 

Greenfield King Wilson Bros. 

Hancock Oakland Wiese & Nicolai 

Jefferson Moline- 

Knight... L. E. JerTeris 
Marion Moline- 

Knight ... C. C. Carpenter 
Maquoketa Moline- 

Knight . . . . F. R. Roiak 

Menlo King Wilson Bros.. 

Monmouth Moline- 

Knight....H. R. Miller 

Neola Oldsmobile. . Neola Auto Co. 

Northwood Apperson Butter Auto Co. 

Oskaloosa Apperson .... Zerring & Johnson 

Perry King King Automobile Co. 

Red Oak Moon Bcnard Peterson 

Sioux City Apperson Pioneer Auto Co. 

Kanaka 

Atchison Oldsmobile... A.B. Campbell 

Eldorado Overland Eldorado Overland Co. 

Hutchinson King C. A. Livingston Autn 

Co. 

Hutchinson Regal Regal Motor Sales Co. 

Lewis Empire J. H. Wolcott 

Osawatomie Allen E. G. Crease 

Osborne Reo Gilbert & Sons 

Sabetha Oldsmobile. ..G. E. Fletchell 

Topeka Paige Palace Auto Co. 

WaJdron Moline- 

Knlght....A. Grasser 

Wichita Pullman Pullman Motor Co. 

Winfield Buick CoUlson Auto Co. 



PASSENGER VEHICLES 
Massachusetts 

Boston MacFarlan 

Six F. P. Anthony 

Boston Scripps- 

Booth Scripps- Booth Motor 

Car Co. 

Salem Oldsmobile. ..Oldsmobile Co. of Salem 

Springfield Scripps- 

Booth Lyndon I. Philbrook 

Springfield Stujebaker. .Corson-Berry Co. 

West Dennis Oldsmobile. ..H. W. Nickerson 

Worcester Grant Jernberg-Wheeler Co 

Michigan 

Ann Arbor Oldsmobile. ..Lucas & Schoettle Co. 

Bad Axe Chevrolet... McDonald Garage Co. 

Battle Creek King E. E. Doty 

Benton Harbor .... Oakland A. F. Messner 

Birmingham Republic 

Truck Cruse-Crawford Mfg. 

Co. 

Breckenbridge Oakland Fred Stevens 

Breedsville King Bert Lee 

Clare Dodge Clare Hardware & Im- 
plement Co. 

Coral Dodge Thomas Kain 

Grand Rapids Auburn Reid Auto Co. 

Grand Rapids Hupmobile. ..Geo. S. Thwing Co. 

Holland Dodge Venhuisen & Kooyers 

Houghton Hupmobile. .Earl Opal 

Ionia Oakland Miller & Ashe 

Jackson Regal Haxen Abbey 

Laurium Studebaker Mort Getchell 

Ludington Oldsmobile . Harry V. Huston 

New Baltimore. . . - Ford, 

Overland . - Vosson & Son 

Niles Oakland.... M..II Bros. 

Shepherd Regal D. A. Kennedy 

South Haven Oakland Jake Neffeneggar 

Standish Maxwell A. Hanses 

Three Oaks Oakland Lopp & Hellenger 

Wyandotte Hupmobile. t lark ft Win. Bigler 



Minnesota 



Duluth King 

Duluth Willys- 
Overland . . 

EUendale King 

Elmore King 

Hastings Oldsmobile . . 

Glenveill Oldsmobile . . 

Lamberton King 

Lewiston .King 

Minneapolis Indiana 

Minneapolis Pullman 

M inneapolla Sphinx 

Owatonna Oldsmobile. . 

Spring Valley Oldsmobile . 

St. Paul Denby Truck 

St. Paul KisaelKar. . 



Zenith Auto Co. 

Mutual Auto Co. 
Laken & Berg 
W. O. Dustin & Co. 
.Lovejoy & Johnson 
.Lang & Lukes 
A. P. Hill 

F. Eusterman & Co. 
George Cromwell 
A. M. Choate Auto Co. 
Santweier-Finley Co. 
.Sander Bros. 
Geo. H. Harris 
.Arend Bros. 
J. F. Lynch 



Missouri 

Joplin Koehler 

Truck J. W. Gorauch 

Neosho Studebaker. Neosho Auto Co. 

Sedalia Koehler 

Truck LeGrande Garage 

St. Louis Regal Trenton Motor Car Co. 

Mississippi 

Okolona Pullman W. L. Tyson 

Nebraska 

Avoca Meti Eugene Stutt 

Bellevue Metx E. F. Stepp 

Elm Creek Monitor Fred Pflaum 

Fremont Maxwell Hall & Steele 

Ord Grant Frank Beren 

Gordon Mollne- 

Knight. . . .J. M. McGraw 

Hampton Oakland Will Van Housen 

Hastings Koehler 

Truck Stephen Schulz 

Howells Oldsmobile .. .Sindelar & Hansel 

M i Hard Oakland VanDohren Bros. 

Ord Davis Frank Beren 

Schuyler Oakland Boll 8t Zeaman 

Scribner Apperson. . . .Henry Tonjes 

Springfield Maxwell Albert Comptc 

Stamford Davis David Elder 

Stamford Grant David Elder 

Brock Studebaker F. J. Schmidt 

New Hampshire 

Nashua Auburn H. C. Dunn 

New Jersey 

Aabury Park Oldsmobile. ,-H.R. Ingalls 

Jersey City Oldsmobile. ..J. Jacob Wacker 

New York 

Amsterdam Pullman Shutts & Co. 

Auburn Scripps- 

Booth Charles A. Hadselle 

Batavla King N. L. Hawks 

Binghamton Scripps- 

Booth . . . Charles H. Worden 

Catskill Oldsmobile. .H. W. Lasher 

Chaffee King R. R. Allen 

Hempstead. L. I ... KisselKar. .. National Gacrag 

New Rochelle Oldsmobile. ..W. M. Bantel 

Norristown KisselKar. C. R. Hendricks 



Rochester Pullman Ball-Washbume Motor 

Co. 

SurTern KisselKar.. . .Peiper-Blanchard Garage 

West New Brighton. 

S. I Oldsmobile . . .Short & Wisely 

Utlca Scripps* 

Booth George A. MacCracken 

Nevada 

Elko Franklin The Simcox Garage 

„ , North Dakota 

Haielton Partin- 

Palmer. .. .Anderson. Hanawalt & 



New Rockford King. 



Snecberg 
. .J. R. Mackenzie 



Ohio 

Arcanum Pullman Arcanum Garage 

Athens Regal McCartcr Garage & Ma 

chine Shop 

Bucyrus Hupmobile ..H. A. Smith 

Canton Hupmobile. ..Canton Hupmobile Sale? 

Canton Regal Quality Motor Car Co. 

Cincinnati Pullman Pullman Motor Car Co. 

Cleveland Regal H. & G. Motor Co. 

East Liverpool Hupmobile. ..C. C. Kennedy 

Findlay Hupmobile. ..Harry Ramsey 

Lancaster Hupmobile .. .John A. Houston 

Middletown Hupmobile. ..Wm. Cork & Sons 

Newark Regal Wiyiarch & Beck 

Sandusky Auburn Welby C. Waterfield 

Toledo King Landman-Grimth Co. 

Troy Oldsmobile . . Smith & DcnBtnore 

Warren Oldsmobile. ..Miller & Troxcl 

WeBt Liberty Oldsmobile .. John Hite 

Weston Hupmobile. ..Pugh & Jones 

Youngstown Hupmobile. ..E. C. Keller 

Ontario 

Brantford King Dr. F. G. Pearson 

Orangeville King J. F. Atkinson 

Pennsylvania 

- Bloomsburg . Scripps- 

Booth Housenick 81 Seiler 

Harrisburg Pullman Benti-Landis Auto Co 

Hughsville Pullman Shipman & Bartlow 

Pittsburgh Pullman Pullman Sales Co. 

Spring Mills Pullman E. P. Shook 

Tamaqua King J. M. Knepper 

Williamsport Pullman Ralph B. Harlacker 

Montana 

Circle King Ed. Storm 

iordan King M. A. Bogie 
liles City King E. Devaul 

Rosebud King Fred Bills 

Sonth Dakota 

Aberdeen Moline- 

Knight.. . K. O. Lee 

Bonesteel Metx Ben Turgeon 

Bruce Hupmobile. ..V. G. Goodfellow 

Tennessee 

Chattanooga King Wallace Buggy Co. 

Jellico Hupmobile. ..H. M. Jones 

Knoxville Moon City Garage & Transfer 

Co. 

Memphis Oldsmobile. ..The Oldsmobile Sales Co. 

Texas 

El Paso Franklin Franklin Motor Car Co. 

I*o J. Trost. Prop. 

Houston King L. W. Worsham 

Schulenberg King Dr. 1. E. Clark 

Yorktown King Gus Zedlcr 

Utah 

Salt Lake City Franklin The Franklin Motor Car 

Co. 

Vermont 

Proctorsvillc Pullman Proctorsville Garage 

Washington 

Colfax Moon A. J, Davis 

Spokane Scripps- 

Booth Signal Truck Co. 

Wisconsin 

Grand Rapids Moline- 

Knight C. L. Duncan 

Manitowoc Moline- 

Knight H. C. Schuette 

M ilwaukee Crow- 

Elkhart. . John Tellier Auto Co. 

Milwaukee Velie Velie Motor Car Co. 

Richland Center. . .King E. L. Downs 

Viola King Romer Kinder 

West Virginia 

Huntington Regal Apperson & Regal Sale; 

New Cumberland .. Regal Scott Bros. 

Wyoming 

Pinedale Oldsmobile. ..J. F. Paterson 

Rawlins Chalmers. ... .Michael M. Kubne 

Shoshoni Oldsmobile ..Stucliell & Junco 
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Improving the Steering 

A Part Often Neglected in Design — Common 
Failings in General Layout of This Important Part 



By A. Ludlow Clayden 



IF an ordinary motorist ever has the opportunity of 
driving a good racing car the thing which impresses 
him most strongly is commonly the wonderful ease of 
the steering. The best racing cars can be steered at a good 
speed literally with two fingers. By contrast, the average 
automobile needs careful handling at high speed and often 
the operation of the steering in turning a right-angle corner 
calls for a distinct effort and a strong 'grip if one hand is 
to suffice. 

There is no magic about racing car steering, it is not 
especially costly nor is it of peculiar design, but it is designed 
as carefully as the motor because it has to be. On an ordi- 
nary car a steering that is very stiff as compared with racing 
practice is good enough so the 
engineer has been prone to 
leave it alone and it remains 
no better than it was in the 
dark ages of automobilism 
when a driver had to be some- 
thing of an athlete. Yet a 
man who once has handled 
an easy-steering car will never 
be satisfied with any other, 
for the difference it makes to 
the physical condition after a 
long day on the road is re- 
markable and has to be experi- 
enced to be believed. 

Fundamental Imperfections 

Practically every automobile 
has the same type of steering 
so far as system is concerned, 
the inventor of the conven- 
tional front axle with swivel 
heads at each end bearing the 
name Ackerman. With Acker- 
man steering it is generally 
assumed that the tie rod arms 
projecting from the swivels 
should meet at the middle 



Fig. 1 — Rear wheels 
must roll on concentric 
circles and axle center 
line produced must be the 



diametrical 
circles 



of the 




point of the rear axle if their center lines are produced. 
Now, when on a curve the two rear wheels run along two 
circular paths of different radius, and each wheel makes a 
tangent to its rolling circle, as viewed in plan. The front 
wheels meanwhile roll on separate circles of their own and 
the ideal steering gear is such that each of the four wheels 
should make a tangent to the circle along which it is rolling. 

This true rolling can occur at three positions only: One 
is the straight position when the car is turning neither to 
right nor left, and the other two are at some definite angle of 
lock to right and left respectively. The effect for all other 
positions is that three wheels may roll perfectly but the 
fourth must do some skidding or perhaps two roll and the 

other two divide the skid be- 
tween them. 

From Fig. 1, it is obvious 
that the rear wheels must 
both roll on concentric circles 
and that the rear axle center 
line produced must be the dia- 
metrical line of the circles. 
Thus neither one of the rear 
wheels can skid unless both 
do. Suppose the point about 
which the car is turning is O, 
then the center lines of both 
the front wheel spindles must 
meet at O if every wheel rolls 
perfectly, without skidding. 
It is obvious that by turning 
the steering wheel we can 
bring one of the front wheels 
into such a position that the 
spindle center line passes 
through O, but the second 
front wheel will then take up 
a position depending upon the 
length of the tie rod and the 
layout of the tie rod arms. If 
the tie rod slid in guides at- 
tached to the front axle and 
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Left — Fig. 2 — Ideal steering design, the tie rods sliding In guides 
attached to the front axle and the pins at Its ends moving In slots 
cut In the tie rod arms. Right — Fig. 3 — Ideal design Illustrated In 
Fig. 2 with the conventional type steering dotted over It. In both 
views the right arm Is supposed to be In the correct position and 
the left arm Is correct as shown In the full line. The dotted lines 
show the Inaccuracy of the conventional system 



the pins at its ends moved in slots cut in the tie rod arms as 
sketched in Pig. 2 there would be no steering error whatever 
and the second front wheel would always be a tangent to 
its rolling circle, but such a construction is mechanically im- 
practical. In Fig. 3, the ideal design of Fig. 2 is shown 
with the steering of the conventional type dotted in over it. 
In both views the right arm is supposed to be in the correct 
position and the left arm is correct as shown in full lines. 
The dotted lines show the inaccuracy of the conventional 
Ackerman systems. 

This is exaggerated a little, but turning back to Fig. 1, 
assuming that the inner front wheel is at a correct angle, the 
tie rod may easily draw the outer wheel into a position as 
indicated in dotted lines. When this happens the rear end 
of the car is endeavoring to turn on a circle with center at 
O while the front end is trying to turn about K Fig. 1. 
Obviously this is impossible, and so the true turning point 
will depend upon which of the wheels skid. 

Another thing shown by Fig. 1 is that the two front 
wheels must never be parallel except when in the straight 
position, as the angles A and B must always be different. It 
is possible to calculate the angular movement of the outer 
wheel spindle to correspond to any given angle of lock of the 
inner wheel, so that the center lines of the spindles may 
intersect at O and all wheels roll properly, but the equations 
are cumbersome and there is no need to quote them. 

In Fig. 4 is shown the layout of a front axle and steering. 
The angles shown by full lines on the right circle are the 
angles which correspond to those on the left circle, if we 
are to have perfect rolling. For this example the wheelbase 
of the car is taken as 108 in. and the distance between the 
steering swivels OQ as 50 in. Now assume that we use a 
length of tie rod arm of 10 in. and choose any angle « be- 
tween the tie rod arm and the center line of the chassis. 
Then, when the left wheel moves to angles 10, 20, 30 and 40 
deg. the right wheel ought to move to the positions shown 
in full lines, but the inaccuracy caused by the tie rod causes 



the actual positions to be as shown 
in dotted line. Now, the angle of 
error E is shewn by the difference 
between the full and dotted lines 
on the right hand side as marked 
at E and the amount of this angle 
depends upon the length of the tie 
rod arms OA, OB and the angle » 
which the tie rod arms make with 
the center line of the car. 

It has become a habit to make 
this angle such that the tie rod 
arms produced would meet at the 
center of the rear axle, but this 
does not give the nearest approach 
to accuracy, by any means neces- 
sarily. With the proportions 




chosen for the diagram of wheelbase 108 in., distance OQ, 
50 in. and lengths OA and OB, 10 in., the average of error 
is much lower when 8 is chosen of such a value that the 
produced tie rod arms would meet much nearer to the middle 
of the car than to the middle of the rear axle. 

Striking the Mean 

There is no need to go into the mathematics of the layout, 
for they are quite simple and individual cases can be worked 
out by anyone, but a few conclusions are worth comment. 
It can be shown either graphically or by calculation that: 

1 — Where the tie rod is in front of the axle the inaccuracy 
is increased by increasing the length of the tie rod arms. 

2 — Where the tie rod is behind the axle the inaccuracy is 
decreased by increasing the length of the tie rod arms. 

Thus suggesting that there is advantage in the use of 
long arms as a rule, but there is something else to be con- 
sidered. In Fig. 4 a front axle and tie rod are shown as 
they lie when the steering is locked over and it is obvious 
that we must not allow the angle <P, ever to become too large, 
for the greater it grows the less is the leverage which the tie 
rod exerts over the wheel. 

It is easy to see that there is a limiting position when the 
angle <t> would become nothing and then the steering could 
not be moved back again to the straight position. Unfortu- 
nately for the engineer this angle varies inversely as the 
error. That is to say: 

1 — With the tie rod in front the angle <P is increased by 
shortening the arms. 

2 — With the tie rod behind the angle <t> is increased by 
lengthening the arms. 

Probably with the usual weight of car the angle <t> ought 
never to be less than 150 deg., so all we can do is to make 
the tie rod arms of a length to suit this condition and they 
will then be as nearly accurate in action as we may hope to 
get them, if we choose the best value for 9. 

The only way in which to determine the best proportions 
of tie rod layout is to calculate the correct angular propor- 
tions and then to try different values of tie rod arm length 
till the happiest mean is struck. Fig. 5 may be of interest 
as showing the plotted errors for the proportions of chassis 
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Left— Fig. 5— Show- 
ing the plotted errors 
for the proportions of 
tie rod layout In 
chassis chosen for Fig. 
4. In upper curve 
error E Is plotted for 
a value of 0 such that 
the tie rod arms would 
meet In the rear axle 
center. Below — Effect 
of Increasing e to 16 



ANCLE. OF STEERING LOCK. 



W ^e4 

Fig. 4 — Front axle and tie rod as they He when the steering Is locked over and It Is obvious 
that the angle + must never become too large, for the greater It grows the less Is the leverage 
of the tie rod over the wheel 
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chosen for Fig. 4. In the upper curve the value of the error 
E is plotted for a value of 6 such that the tie rod arms 
would meet in the rear axle center. The far better curve 
below shows the effect of increasing 6 to 15. 

Another useful point which may be brought out by draw- 
ing a series of diagrams for different cases is that an in- 
crease in wheelbase increases the accuracy of the steering, 
but it is not necessary to use space here to show it for it 
can be easily worked out by anyone. 

Errors Cause Large Forces 

What then is the effect of manufacturing axles in quantity 
and using the same axle set for cars of differing wheelbase, 
as actually happens? The answer is that it is a matter of 
pure luck whether the steering is fairly good or fairly bad. 
The reader may think that, as the angular errors are only 
a degree or two at most, this accuracy is hardly worth 
troubling about, but there is one way of stating the case 
which brings home the forces at work. 

Suppose that the road is dry and that all four tires hold 
on well, then in rounding a curve it might be possible for 
the two front wheels to roll truly without skidding (on 
center K Fig. 1.) If this happened the two back wheels 
would be forced to skid together and outwards, in an effort 
to counteract the steering effect of turning the wheel. In 
other words the driver is applying a heavy push to the inner 
end of the rear axle and is forcing the rear wheels to skid 
sideways by a quite large amount. Even if the distance is 
small it is obvious that the lead is considerable, and quite 
sufficient to make the steering heavy or inaccurate in direc- 
tion. During a turn on a dry road the amount of power 
wasted in rubbing the tires which take the skidding action 
may easily exceed a tenth of a horsepower which does not 
sound a very large amount but is quite sufficient to be worth 
considering. 

An Unconsidered Power Loss 

Now comes a still more curios fallacy which is the idea 
that it is an advantage to cant the front wheels by tilting 
the spindles relative to the swivel centers, or vice versa. In, 
Fig. 6 is shown the normal constructions, of splaying the 
wheels so that the tires are nearer together on the ground 
line than they are at the top. 

Consider one of the wheels. It leans over sideways, yet 
the ground may be assumed to be flat. Thus the tire bears 
more heavily on one side of the tread than upon the other. 
Produce the axis of the wheel till it cuts the ground and it 
is at once clear that a little section of the tite has become 
part of the surface of a cone with its center at O and its 
side resting on the ground. This makes the wheel with its 
tire into what is virtually a bevel blank with a very large 
angle. 

Now if we rest a bevel blank on the ground on edge as in 
Fig. 7, and then push it in the direction of the arrow, it will 
not run straight forward, but will run in a circle with a 
center at the natural cone center. So with the wheel and 
tire in Fig. 6. Its natural tendency, by virtue of the tilt- 
ing, is to run in a circle also, and we prevent it from doing 
so, because the opposite wheel is also trying to run in a 
corresponding, opposing circle and the two pull against 
each other. The effect is that the tire tread is worn unevenly 
and the extra amount of power used up in wearing down 
the outside edge of the tread is pure waste. Again the 
amount is small and the effect is not great in any way, but 
little is gained by the splayed wheel and something is lost. 

Castor Swivels 

It is necessary to say something here about the various 
so-called castor systems of steering, of which some are good, 
and some have advantages existing mainly in the imagina- 
tions of their originators. To grasp the subject, first con- 




FIq. 6 — Normal wheel construction, the wheels being splayed so that 
the tires are nearer together on the ground line than at the top 





Left — Fig. 7 — If a bevel blank Is rested on the ground on edge and 
Is pushed In the direction of the arrow It will not run straight 
forward but In a circle with the center at the natural cone center. 
Right — Fig. 8 — Diagram of forcee as the wheel strikes an obstacle. 
Graphically resolved there are the weight BO and the driving fore* 
AO. The resistance of the obstacle on the road must act slong the 
line CO, thus If CO Is made equal to the force the resultant FO of 
AO and BO must be equal and opposite to CO 





z 



Left — Fig. 9 — If the plane of the wheel Is vertical and the distance 
from the plane to the vertical axle of the steering swivel Is OZ 
then the couple tending to turn the wheel about its swivel pin is 
OZ.W tan e. Center— Fig. 10— A design where the swivel Is tlitsd 
sideways so that Its axle produced meets the ground at the same 
point as the tire. Right — Fig. 11 — Another analysis of the forces, 
showing that the couple tending to turn the swivel Is not zero, but 
merely reduced to OZ . cos 4> . W tan $ 

sider the forces at work on the wheel, which are the driving 
force of the car, the weight carried by the wheel and the 
resistance of any object which the wheel encounters on the 
road. The driving force and weight together must have 
a resultant equal and opposite to the resistance. 

Striking an Obstacle 

First to take the case of the ordinary vertical pivot, 
assume the wheel to be striking an obstacle as shown in 
Fig. 8. Resolving the forces graphically we have the weight 
BO and driving force AO. The resistance of the object 
on the road must act along the line CO. Thus if we make 
CO equal to the force, the resultant FO of AO and BO must 
be equal and opposite to CO. 

But CO itself can be resolved to match the other diagram 
of forces, into DO and EO, whence EO equals W tan ». 

Turning now to Fig. 9, if the plane of the wheel is ver- 
tical and the distance from the plane to the vertical axis 
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Fig. 12 — A vertical swivel In the plane of the 
wheel to overcome the turning effect of striking 
an obstacle. A very large hub Is needed for this 
and the bearings are clumsy and expensive. 
Figs. 13 and 14— Illustrating tha self-rldlng 
action of a bicycle as the rider lifts himself by 
turning the handlebars 




of the steering swivel is OZ, then the couple tending to turn 
the wheel about its swivel pin is 

OZ.W tan 9 

Now, by virtue of our original diagram of forces Fig. 8, 
it follows that the force W tan 9 always acts at the center 
of the wheel in the plane of the wheel. In other words it 
acts at O, whether the steering swivel be vertical or not. 

In Fig. 10 is shown a design where the swivel is so tilted 
sideways that its axis produced meets the ground at the 
same point as the tire, the idea being that the resistance 
to shock is horizontal and not at an angle depending on 
the height of the obstacle, as has been proved to be the case 
by the analysis of forces in Fig. 8. The notion is that as 
the point of contact of tire with road is vertically beneath 
the swivel axis there is no turning moment on the swfvel. 

But let us analyse the forces once more. In Fig. 11, let 
OZ be the horizontal distance from the center line of the 
swivel pin to the central plane of the wheel. Draw OX at 
right angles to the swivel pin. From Fig. 8 we know that 
the reactionary force due to the obstacle is W tan Resolv- 
ing the diagram of the tilted pivot Fig. 11, it follows that 
the force W tan * acts on the swivel at a leverage OX in- 
stead of a leverage OZ as in the vertical pivot. Now OX 
equals OZ cos <t> where 4> is the angle between the pivot and 
the vertical, so the couple tending to turn the swivel is not 
zero, but is merely reduced from OZ, W tan #. to OZ. cos <t>. 
W tan e. 

Similarly the converse of the tilted pivot has been sug- 
gested, the wheel being dished till the point of contact of 
tire with road is directly under the swivel as Fig. 6. Here 
the turning moment on the swivel is lessened slightly more 
than with the tilted swivel, but it still remains a substantial 
force. 

There is one way only of overcoming the turning effect 
of striking an obstacle, and that is to use a vertical swivel 
in the plane of the wheeL This system has been used with 
conspicuous success on some foreign omnibuses and is perfect 
from a geometrical viewpoint. The system is sketched in 
Fig. 12, but its drawback is that a very large hub is needed 
and the bearings become clumsy and expensive. 

The true meaning of caster action is that the steering 
wheels shall return to the straight position when the wheel 
is released after making a turn, and to get this action we 
require to utilize part of the weight of the car to provide 
a restoring force. In other words we must lift some part 
of the car a trifle when the steering wheel is turned to right 
or left. The reason that a bicycle has a self-righting action 
is that the rider lifts himself by turning the handle bars. 



The wheel is touching the ground at a point behind the point 
where the produced steering swivel would strike it as shown 
in Fig. 13. This being the case, turning the front forks 
around lifts the whole front end, Fig. 14. 

Just the same effect can be obtained by inclining the steer- 
ing swivels of an automobile by a degree or two, so giving 
them a little rake, and in this connection it may be mentioned 
that when a car steers badly and has a tendency to wabble 
at high speed, it is often possible to effect a complete cure 
by slacking off the front axle clips and driving in tapered 
wedges of hard wood so as to give the swivels a backward 
tilt. Such rake is more effective with central swivel steer- 
ing as Fig. 12, but it is a real advantage with the usual 
sort of axle. 

The Cure for Flapping 

Another point that is not fully appreciated is the cause 
of "flapping." Often it may be noticed that a car running 
over a rough road has its front wheels in a state of oscilla- 
tion from side to side, even when the steering wheel is held 
rigidly central. To understand this Fig. 16 shows a drag 
link and its connections. If the steering wheel is held 
rigidly A is a fixed point and if the axle rises and falls 
relatively to the frame the drag link must swing about A 
as a center. This means that the front end of the link B, 
will move along the arc of a circle with radius AB. Let C 
be the point nearest to the frame which B can reach as the 
car takes a bump. Then when B is raised to coincide with 
C it is not only lifted but is drawn back by an amount DC 
equal to the difference between the circular path of B and 
the true vertical. Similarly, on the rebound the same sort 
of action occurs, and running over a bump is the equivalent 
of giving the steering wheel movement enough to steer the 
car by pulling the drag link a distance DC. 

Obviously the longer the drag link the smaller the effect 
of this action, as the length of the link is the radius of the 
circle, also by choosing the most suitable relative positions 
for A and B when there is no shock to disturb things, we 
can make the arc BC correspond fairly closely to the ver- 
tical line. Usually it is found that the best compromise is 
obtained by raising the front end of the link a good deal, so 
that the amount DC is divided fore and aft of the vertical 
as shown dotted in Fig. 15, for with this layout the deflection 
caused by the rebound will be opposite in direction to that 
caused by the compression of the spring. 

So much for layout considerations. The forces concerned 
are small, the inaccuracies slight, but time spent on deter- 
mining the best compromises is amply repaid by the ability 
to steer accurately to an inch, which is lacking as a rule. 
Some cars which steer well do so because the connections 
were proportioned correctly by accident, but if this happens 
with one model it does not follow that it will do so again 
with the next unless the layout of the good car is analysed 
and the reason for the accuracy discovered. 

Quite apart from layout is the question of detail design 
of steering gear parts, and this is just as important in the 
pursuit of good acting steering. This phase of the subject 
the writer intends to take up shortly in The Automobile. 




7 



Fig. 15— A drag link and its connections. Illustrating the action of 
the forces set up In running over a bump 
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Register Trade Marks in Latin America 

Often Unscrupulous Persons Register the Trade Marks 
of Well Known Foreign Manufacturers and Thus 
Control All Right To Sell Goods Under Those Marks 



By Our United Export Bureau* 



UNLESS a manufacturer has protected himself it is 
possible for any one in Latin America to register 
his trade mark and stop him selling his products in 
these republics. In some countries goods become the prop- 
erty of the person or persons controlling the trade mark on 
them, for this reason merchants in those countries only pur- 
chase goods from those controlling the trade mark. 

Some unscrupulous people make it their business to register 
well-known foreign trade marks, thus compelling a manu- 
facturer to either purchase his trade mark or lose the ad- 
vantage of a well-known brand, which has been developed 
at a large expenditure of time and money. Hardly a week 
goes by that a case of this character is not brought to our 
attention. 

The Spanish law on which the Latin American trade mark 
law is based was created by the Crown of Spain for the pro- 
tection of tobacco in all its forms, and was drawn up with 
only this in view, the king taking the attitude that those 
who did not protect their trade mark were not entitled to 
any consideration, the party first registering the trade mark 
having everything in his favor. 

Register Your Trade Mark 

As the attached table of costs for obtaining the registra- 
tion of trade marks shows, the operation is not an expen- 
sive one when your goods are known and sold on the brand 
they bear, and we cannot too strongly advise the registra- 
tion before selling goods in any of these countries. 

At the present time there is a movement on foot which 
only lacks the approval of three nations to make the trade 
mark law in the western hemisphere a uniform one. 

Under present conditions, a manufacturer to obtain his 
trade mark in these countries, must grant a full power of 
attorney to the person making the application to represent 
him in all negotiations to obtain the registration of his 
trade mark. Also another point of interest is that if you 
purchase a trade mark and do not record the transfer in 
the Government office for this purpose within 60 days, the 
sale becomes null and void and the trade mark remains the 
property of the person who previously had title. 

In some of the countries the enforcing of the trade mark 
law and its interpretation is controlled by an organization 
similar to our local chambers of commerce, or commercial 
clubs and combined with the heads of the offices of patents 
and trade marks. Another form is seen in Costa Rica, where 
police authorities enforce the trade mark law, and in some 
cases have even forced a man to place a trade mark upon 
his goods. 

It is interesting to note the broad view of what constitutes 
a trade mark — for example, names of manufacturers and 
business firms, their seals, stamps, engravings, vignettes, 
monograms, mottoes, legends or any other distinctive sign 
whatsoever, serving to identify the products of a manufac- 
turer or the articles constituting the trade of commercial 
houses. 



•Further information can be secured from The United Export 
Bureau of The Automobile. 



The offense of infringing on a trade mark is a penal one, 
besides the confiscation of the goods. 

Nicaragua has the shortest trade mark law and appears 
in its penal code in articles 314 and 319, making a total of 
eight lines, but in this small space they accomplish a great 
deal. For example, he who forges a seal, stamp or mark 
of any party whatsoever, private, industrial or commercial, 
bank or individual, or makes use of forged seals, stamps 
or marks -will be liable to imprisonment for one year and a 
fine of from $50 to $500. He who causes to be placed on an 
article of manufacture the name of a manufacturer who is 
not the maker thereof, or the commercial sign of a factory 
which is not the real factory, is liable to imprisonment of 
six months and a fine of from $50 to $500. 

Registration Is Easy 

There are a number of offices and patent and trade mark 
attorneys in the United States who are prepared to under- 
take the registration of trade marks throughout the world. 

ARGENTINA. 

Life — 10 years ; renewable. 

Fees— $21.26. 
BOLIVIA. 

Life — Indefinite. 

Tax of $1.95 per year. 
BRAZIL 

Life — 15 years; renewable. 

Fees — $1.26 in stamps ; renewal same. 
CHILE. 

Life — 10 years ; renewable. 

FeeH — $1.92; certificate $0.16; renewals the same. 
COLOMBIA.— 

Life — 20 years; renewable. 

Registration of trade mark $15; renewal $30. 
COSTA RICA. 

Life — 15 years ; renewable for periods of 10 years. 

Fees— $7.90. 
CUBA. 

Life — 15 years. 

Fees — $12.50: renewal the same. 
ECUADOR. 

Life — 20 years ; renewable for periods of 15 years. 

Fees — $19.19; renewal fees $13.34. 
GUATEMALA. 

Life — 10 years ; renewable. 

Fees — $26. 
HONDURAS. 

Life — Indefinite. 

Fees — None provided by law. Translation, publication and 
stamps $35 gold. 

MEXICO. 

Life — 20 years ; renewable. 

Fees — 5 pesos (Mexican currency is depreciating very rapidly). 
NICARAGUA.— 

Life — 10 years ; renewable. 

Fees — $2.08 ; certificates $0.08 each. 
PANAMA. 

Life — 10 years ; renewable. 

Fees — $25; renewal fee $20. 
PARAGUAY. 

Life — 10 years; renewable. 

Fees — $19.30; each extra certificate $0.13 with stamp tax 
$0.07 for first page and $0.15 for each additional page. 

PERU. 

Life — 10 years; renewable. 

Fees — $14.70. By applying for registration through the Peru- 
vian Consul General a certain amount is saved in stamp 

SALVADOR 

Life — 20 years ; renewable. 

Fees — $3.63 ; annual tax on foreign trade marks $1.82 ; extra 
certificates $1.82 : stamped paper from $0.04 to $0.10 
per sheet. Ordinary paper may be used with stamps. 
SANTO DOMINGO. 

Life — 10 to 20 years; renewable. 

Fees — Registration for 10 years $5 ; 15 years $10 ; 20 years $15. 
URUGUAY. 

Life — 10 years; renewable. 

Fees — $10.34 ; renewal $25.85 : extra certificates $2.07. 
VENEZUELA. 

Life — 30 years ; renewable. 
Fees— $8.98. 
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Bronzes of 59 per cent tin but different alloy*: 



From left to right: 50 hra. at 390 deg. cent., 100 hr*. at 310 deg. cent., 71 hra. at 390 deg. 
and 100 hra. at 310 deg. 



Brass and Bronze — Offsprings 

Copper— Part III 

Alloying Substances Provide Metals Which Are Useful in Many 
Industrial Fields and Impart Widely Different Qualifications 

By J. Edward Schipper 



Of 



ALUMINUM is considered a lightening agent and yet 
when added to bronze in the proportion of 10 per cent 
to 90 per cent copper the resulting metal has a tensile 
strength up to 90,000 lb. to the square inch. Above this per- 
centage of aluminum the alloy becomes brittle and no more 
than 11 per cent can be tolerated. It makes good small and 
medium castings, is readily worked, may be forged at a red 
heat and is quite ductile. It takes a fine polish and at one time 
was suggested as a good metal for U. S. coinage. One use to 
which it has been put is in the making of kettles for fruit 
preserving. It can even be made into small springs. 

Nickel, in combination with copper, tin, antimony and lead, 
is much prized in the manufacture of the nickel-babbitts so- 
called, which are employed frequently for automobile motor 
bearings. It is a hardener and strengthener and it is put in 
the bearings to reduce their tendency to wear. The nickel 
which is added to the babbitt is the commercial grade and is 
generally about 98 per cent pure. It has about the same 
specific gravity as copper and hence does not greatly affect 
the weight of the given metal. Its influence on bronze is 
quite similar to its influence on steel in that it is a toughener. 
The impurities in nickel are iron, copper, silicon, sulphur, 
arsenic and carbon. 

The metal known as white copper is a combination of cop- 
per and nickel. The United States 5-cent piece is made from 
a metal which contains 76 per cent copper to 26 per cent 
nickel. Copper, zinc and nickel go together to from German 
silver which has been used frequently in small parts for car- 
bureter construction, wire in magnetos, ornaments, etc. The 
composition of German silver is generally copper 60, zinc 
20 and nickel 20. In other words German silver is a brass 
when it belongs to the copper-zinc branch of the family. It 
has a tensile strength when cast which varies all the way 
from 24,000 to 46,000 lb. per sq. in. or higher. The results 
from thin sheets according to Kent give as high as 87,129 
lb. per sq. in. The metal is known for the difficulties it pre- 
sents to the foundry and rolling mill. 



German silver can also be a bronze according to some au- 
thorities who give formulas which have a composition of 
copper, tin and nickel. According to others it is a Kalchoid, 
having both zinc and tin. The Chinese metal known as 
pakfong is made of copper, nickel and zinc and the bullet 
casings now in use in the European war are made from an 
alloy which is about 80 per cent copper to 20 per cent nickel. 
Bismuth Toughens Bronze 

Bismuth has a notable effect on bronze and although not 
used commercially to as great a degree as other alloying 
substances, it is recognized as a valuable toughener. It has 
been suggested that bismuth bronze be used for telegraph 
wires as these have to endure considerable stress, due to the 
wind. It is one of the component parts of the materials used 
for aluminum cooking utensils. If not carefully employed, 
however, and if the proportions are wrong the brittleness of 
the resulting metal is so great that it cannot be used com- 
mercially. When added to copper in a percentage of less 
0.5 the alloy is ductile. Above that point the brittleness be- 
gins to show. One of the features of this metal is the fact 
that it reduces the electrical conductivity of the metals to 
which it is added. It has another peculiar property in that 
it is intensely diamagnetic, being repelled by a magnet. 

Manganese is used in non-ferrous alloys where it is desir- 
able to have castings of strength and toughness. This metal 
is valuable because of its strong affinity for oxygen with the 
result that it takes up the oxygen in castings and combines 
with it preventing it from forming bubbles of danger. It 
makes a casting homogenous, strong and ductile. Man- 
ganese bronze is one of the most useful non-ferrous metals 
in practical work but strange to say it is not a bronze at 
all, but a brass since it has as its root a composition of cop- 
per and zinc. 

In appearance manganese bronze is similar to phosphor- 
bronze. It was invented by P. M. Parsons and was named 
by him white bronze. It is prepared by combining ferro- 
manganese in various proportions to copper and zinc alloys. 
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The ferro-manganese is first refined with particular care to 
have all the silicon removed and the iron content carefully 
regulated. In action the manganese bronze is similar to mild 
steel, having a tensile strength of about 60,000 to 90,000 lb. 
per sq. in. and an elongation in 2 in. of 20 per cent. This 
metal finds its great use in the manufacture of propellers 
for steam vessels. The great strength permits the blades 
to be made thin, and therefore efficiency of the propeller is 
not sacrificed. Besides this they do not corrode and are prac- 
tically indestructible. While they cost about double the price 
of a steel propeller, the latter will have to be renewed about 
every three years, whereas the bronze propeller will be as good 
at the end of that time as it was at the beginning. 

Manganese bronzes, of which there are many different 
grades are used also for resistance wire bearings, valves^' 
piston rings and gun metal. When used for any purpose \tn- 
der water such as for pumps, and for propeller blades klvfcs- 
to be carefully fitted so that galvanic action is not set' up. 

Silicon Bronze fot* Telegraph Wire 

•Silicon has its principal value when considered as an al- 
loying substance in the manufacture of silicon bronze wire 
for telegraph purposes. It is about as strong as phosphor 
bronze but whereas phosphor bronze has a conductivity of 
only 26 per cent that of pure copper, the silicon bronze has a 
conductivity of 96 per cent that of copper, when specially 
prepared with a view of obtaining maximum conductivity. In 
ordinary practice for telephone wires the conductivity of the 
silicon bronze is about 70 per cent that of copper. The wire 
has great tenacity and is a resister of corrosion. It is prac- 
tically as strong as steel which has been used for the purpose 
and need only be approximately one-half the diameter to 
carry the same amount of current as the ordinary steel 
telephone wire of 0.08 in. diameter can be replaced by silicon 
bronze wires of 0.04-in. diameter. The tensile strength of 
silicon wire, 3 per cent silicon and 97 per cent copper is 
about 55,000 lb. per sq. in. cast. With that strength a wire 
0.08 in. diameter would be able to sustain its own weight to 
a length of 13.8 miles. A bar of steel of 90,000 lb. per sq. in. 
tensile strength having a sectional area of 1 sq. in. can 
sustain its own weight for a length of approximately % mile. 

Iron enters into the brass and bronze alloys at times but 
is of little value as compared to other substances. In fact it 
is an impurity in most instances. It is found in manganese 
bronze because the manganese is added in the form of ferro- 
manganese. It is found in the gear bronzes at times when 
iron is added up to as high as 4 per cent, to act in the nature 



of a hardener. In this respect it gives good results and is 
accepted as standard practice. 

While the alloying substances mentioned are those most 
frequently used in the arts and sciences, there are several 
others which are used in secret formulas and for special pur- 
poses which are not general enough in their nature to be 
discussed here. The alloying substances themselves are com- 
bined quite frequently, the mother metal copper in these 
cases being omitted. 

Many manufacturers of metal have adopted a pet formula 
which they have kept secret and these metals are generally 
sold under a trade name. This is true of casting and forg- 
ing metals for such purposes as propellers, bearing liners 
and other specific purposes. Indefinite compositions also have 
Been given names' which are generally used. Some of these 
ftre tobin . bronze, belt; metal, admiralty metal, Muntz metal, 
' high brass, ca,Etridge,*brass, German silver, gun metal, art 
bronze, ;gold bronze, dilta metal, and many others. 

Many family Branches 

These are the mahvbranches upon which, are hung the off- 
shoots of the non-ferrous family tree. Like a tree with cop- 
per as the trunk and two main branches called brass and 
bronze, there are offshoots from these branches which are 
quite separate from the trunk as far as physical qualities 
and uses are concerned. The complexities of the inter-rela- 
tionship of the different metals which compose the 'family 
are so vast that the study of centuries has not yet evolved 
the situation to one where practice is standard. In fact the 
newer art of iron and steel alloying has far surpassed the 
older one of brass and bronze as far as the standardization 
of practice is concerned. 

The reason for this is not far to seek. It lies in the fact 
that the heat treatment of iron and steel can be depended 
upon to give a definite result, provided the materials are put 
into the mixture in the desired proportions. In bronze work 
for example, there are several well-known instances where 
the order of placing the materials into the crucible has such 
an effect upon the resulting metal that the qualities of two 
metals mixed in different ways are entirely at variance with 
each other. Heat treatment cannot be called to the help of 
the mixer of brasses and bronzes to anything like the degree 
to which it is in steel work. While it is true that heat treat- 
ment will never make a good steel out of a poor mixture, it 
is a fact that a good mixture can be brought to its state of 
best usefulness by skillful manipulation of the furnace. 
The End. 



Some of the Cars of the American Ambulance Corps in France 




Lined up before the hospital building which care* for the several hundred wounded brought In every week from the front by the can. 

From a photograph contributed by Eliot Norton, Esq., New York City 
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Crane-Simplex a High Power Design 



High Tensile Steel and Rigid 
Feature New Additions to Sim 



Construction 
plex Family 




WHEN Henry M. Crane, former president of the Crane 
Motor Car Co., of Bayonne, N. J., builders of what 
has been known as the highest-priced chassis in 
America joined the ranks of the Simplex company last fall, 
it was expected that a product of special engineering inter- 
est would be evolved, due to the fact that cost has been made 
a secondary consideration throughout for the best possible 
in material and design. The Crane model Simplex is now 
being actively marketed and its .chassis price of $5,000 indi- 
cates that it is designed to meet the tastes of those who pre- 
fer practically custom made cars. 

A general survey of the chassis does not show any features 
of design which can be called radical. The impression of 
great sturdiness and strength is given rather than one of 
freakish design. In a word, it is a large, solidly-constructed 
car, in which the subject of material has been given a special 
amount of attention and in which the 
details have been worked out carefully 
from the viewpoint of long life and ac- 
cessibility. One of the features of the 
sales end of the car, is that it is guar- 
anteed for life so long as it remains 
in the hands of the original purchaser. 

The specifications of the standard 
chassis include a wheelbase of 143% in. 
with 36 by 4% front and 37 by 5 rear 
tires, and a standard tread of 56% in. 
The power plant is a combined unit of 
six cylinders, disk clutch and four-speed 
gearset mounted with three-point sus- 
pension. The flywheel housing has two 
of the supports in a unit with it, and a 
third point is at the center of the cross 
member at the front of the radiator. 
The cylinders are cast in two blocks of 
three, with the head integral and with 
both the exhaust and intake on the left 
side. In fact, it has been made a spe- 
cial point to keep the valves free and 



mm 



Crane simplex chassis. showlriQ rigid frame construction and motor 

clear by making them the only external part of the motor 
which is on that side, all the auxiliaries such as the power 
tire pump, generator, magneto and starting motor being on 
the right side. The carbureter is on the left. 

100 Hp. at 1800 R.p.m. 

With a bore of 4% and a stroke of 6% in. the motor de- 
velops in excess of 100 hp. at a speed of from 1800 to 2000 
r.p.m. The valves are 1% in. diameter, in the clear and the 
design throughout is not one which would imply an extremely 
high-speed motor but rather one of medium speeds. The gear 
reduction at the rear axle on the standard models is 3 to 1 
and the motor has been found powerful enough to handle 
cars weighing in the neighborhood of 5000 lb. on all ordinary 
grades and in all ordinary country at this ratio. 

The crankshaft is very rigid. It is of electric furnace al- 
loy steel, oil hardened, and is carried on three main bearings. 
The bearing diameters are 2% in. with both the main and 
crankpin bearings lined with white bearing metal in harder 
bronze shells. The caps for the main bearings are steel 
forgings fitted into the aluminum crankcase and held in place 




Left side of motor 
used In Crane-Simplex 
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Sections of Crane-Simplex Motor and Gearset 




Part section of Crane-Simplex six-cylinder mot or, showing details of cylinder, piston and valve 
construction and bringing out the arrangement of water jacketing and manifold details 




Section through the gearset and universal, showing the transmission brake and also details of 
the clutch mechanism. As will be noted, the clutch has a single driving disk between two fab- 
ric-faced plates. The gearset is full ball bearing mounted and the universal is housed within 

the brake drum 
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Crankcase and crankshaft of the Crane-Simplex six-cylinder motor 



by heavy bolts which pass entirely through the crankcase. 
I-beam connecting-rods which are machined on all sides for 
lightness are employed, the machining not only taking off 
the excess material but forming an excellent method for de- 
tecting poor forgings. The connecting-rods are not only bal- 
anced as regards weight, but the centers of gravity of each 
are determined carefully and precautions taken to have the 
centers of each set of connecting-rods at an equal distance 
from the crankpin axis. 

Pistons 6 1/16-In. Long. 

A feature of the motor is the length of the pistons. These 
measure 6 1/16 in. and it will be noted in the motor section 

that the wristpins are well down toward the lower end of the 
piston. There are four piston rings at the top of each of the 
pistons, these being of the concentric type peened by a pat- 
ented process which indents the inner side of the ring a uni- 
form amount all around the circumference, giving a uniform 
tension on the ring and when in position providing a 
ring which gives equal bearing surface all around the 

cylinder. 

Silent chain drive is used 

for the camshaft. This 



lined bearings which are so arranged as to al- 
low the removal of the camshaft through the 
front of the case. The cams, which are inte- 
gral with the shaft, are of the tangent type 
and work against followers which are of a 
special design so arranged that they provide 
the equivalent of a 4-in. roller follower, al- 
though they are solid. These lifters combine 
the advantages of the solid lifter with that of 
the roller type and allow a steep cam which at 
the same time is not unduly noisy. 

Oiling is by pressure feed and the lubricant 
is carried positively from a gear pump oper- 
ated by special drive from the camshaft from 
the oil reservoir in the lower half of the 
crankcase to a distributer housing mounted in 
an accessible position on the left side of the 
crankcase. This distributer has a large 
strainer through which the oil first passes, 
and an overflow valve which acts as a by-pass 
pressure regulator keeping about 10 lb. pres- 
sure on the system at all but low engine speeds. There are 
three leads from the distributer, each one going to a main 
bearing and carrying the oil directly to these under pressure. 
In addition to these three leads there is a smaller one which 
carries oil to the silent chain camshaft drive. In order that 
the- driver shall be at all times aware of the condition of the 
oiling system there is an independent lead which passes to 
the cowl board and operates a pressure gage. From the 
main bearing, the oil passes through a hollow crankshaft, the 
oil entering from the main bearing to four large holes drilled 
into the shaft. The pressure on the oil is ample to overcome 
the centrifugal force at the exterior of the shaft and from 
this point the oil passes 
through the shaft until it 
reaches the crank cheeks 
through which it is thrown 
by centrifugal force to the 
pins. There is a small hole 
in each of the crankpins 
which allows the oil to pass 
to these bearings. 

There is no oil lead up the 
connecting-rods as sufficient 
oil has been found to be 
thrown upwards from the re- 
volving cranks. In fact, in 




Sectional view through rear axle of the 
Crane-Simplex fix 
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order to prevent an excessive supply of oil, baffle plates have 
been introduced between the cylinders and the crankcase 
which allow the connecting-rods to work only through com- 
paratively narrow slots. After the oil has been forced 
through the system, it drains back into the crankcase and 
thence back to the reservoir of the lower half whence it is 
again pumped into the system after being drained. 

Twin Exhaust System 

In order to cut down any possibility of back pressure, due 
to overlapping explosions, a twin exhaust system is used, each 
block of three cylinders exhausting into a separate manifold. 
The pipes are carried down at the front end of each block 
and then curved back and carried straight to the muffler. This 
gives a compact manifold design which is so arranged as to 
get the hot gases away from the motor as quickly as possible. 
The intake is quite compact and both the pipe itself and the 
carbureter, which is a Newcomb modified slightly to conform 
with Crane requirements, are waterjacketed. These mani- 
folds and the valves are the only things carried on the left 
side of the motor. On the right side are the auxiliaries and 
below the manifolds on the left, are the removable cover 
plates which permit of easy and accessible valve adjustment. 

One saw steel disk is used in the clutch which is built into 
the flywheel casting. This steel disk is carried on a splined 
shaft leading to the gearbox and is mounted between two 
Multi-bestos rings, one of which is riveted to the flywheel and 
the other to a heavy ring which forms the driven member 
and which is pressed against the steel disk by means of 
twelve spiral springs. Since the clutch is continually kept in 
an oily condition it is necessary, in order to maintain a posi- 
tive drive without slip, to have unusually strong springs and 
to accommodate these and at the same time render it easy 
for the driver to remove the clutch, care is taken to provide a 
strong leverage in the pedal arrangement. 

Four-Speed Gearset 

Extending back from the rear of the motor is a bell-shaped 
extension, which forms a housing for the flywheel and 
dutch and also the forward end of the gearbox. The latter 
contains a gearset which provides four forward speeds. The 
countershaft is below the main shaft and both are mounted 
on annular ball bearings. The reverse idler is fitted with a 
bronze bushing and runs on a stationary shaft of large diam- 
eter. The materials used in the gears and shaft are electric 
furnace products of great strength and durability. Center 
control is used and to provide the utmost simplicity the gear- 
shifter gate is mounted directly upon the gearcase, bringing 
the shifter lever and the emergency brake lever in the cen- 
ter of the car. Heavy oil is used in the gearbox and there is 
an oilproof housing between the gearset and the clutch to pre- 
vent any leakage of oil from the gearset into the clutch. 

Hotchkiss final drive is employed in connection with a 
floating axle in which special attention has been given to se- 
curing a wide bearing spread for rigidity while at the same 
time all the load is borne on the axle tubes. The shafts are 
high-tensile alloy steel and the tubes are nickel steel bolted 
to a central cast-steel housing. This has an exceptionally large 
removable cover which renders accessible the rear axle driv- 
ing gears which can be removed through this opening. The 
driving gears are of electric furnace alloy steel of spiral 
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Layout of frame members of the six-cylinder Crane-Simplex 




Right side of motor showing starter, magneto, generator and power 
tire pump mountings 

bevel form and are carried on a double row ball-bearing in 
front of the pinion and a single row behind. The large gear 
is mounted on the differential which is a four-pinion design 
carried on annular ball bearings. The bearing arrangements 
at the outside ends of the axle tubes are so arranged by turn- 
ing the hub inward that the axle is considerably shortened, 
giving a saving of weight and also an increase in rigidity. 
The wheel is carried on a double row ball-bearing mounted 
directly on the center line of the hub and a single ball is 
located at the inner side. 

Service Brake on Driveshaft 

The service brake is carried on the driveshaft and the hand 
brake on the rear wheels. The drum diameter of the hand 
brake is 14 in. and the face width, 2%. Adjustment on 
these brakes is provided by a nut at each wheel. The serv- 
ice brake which is mounted on the propeller shaft just back 
of the gearbox is a contracting band design lined with Multi- 
bestos having a drum diameter of 10% in. and a face width 
of 4 in. 

An I-beam section front axle, which is so arranged at the 
knuckles that the wheels pivot at the point of contact between 
the tire and the road, is employed. Since the axle and 
knuckles are of electric furnace alloy steel they can be made 
of comparatively light section. The knuckle pin is fitted in 
bronze bushings and the load is carried on hardened washers 
bearing against the bushings. The hubs are forged steel and 
are equipped with roller bearings supplied with grease plugs 
which can be removed by refilling the hub caps. The spring 
clips are of alloy steel and the steering rod connections are 
ball and socket type with extra large bearing surface. All 
the moving parts of this linkage are packed in grease and 
covered with leather boots. 

Narrow Turning Radius 

Heat-treated alloy steel is used in the construction of the 
frame, which is of interest The frame is but 30 in. wide in 
front, the width increasing back of the motor to 44 in. This 
permits of a very narrow turning radius. The great width 
of the frame under the body allows a light construction, but 
the arrangement of the subframe in front makes the struc- 
ture particularly rigid for half the length of the frame. Be- 
yond this point it is braced by double cross members. The 
depth of the flange of the side members is 6% in. and the 
running boards are attached directly to the lower flange of 
the channel side members. This avoids the use of splash 
(Continued on page 419) 
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European Touches in Niagara Four 



High-Speed 3y 2 by 5 Block 
Motor — Detachable 
Cylinder Head — Ample 

Bearings and 
Rigid Assembly — Sells 
for $740 



The Niagara four-cyl- 
inder five - passenger 
touring car. Note 
smooth body lines 





Chassis layout of the Niagara four-cyilnder car, showing left 
drive and center control and mounting of the gearbox at the rear 
axle 



DETAILS of the Niagara Four, which, as was an- 
nounced in The Automobile for August 26, is to be 
built by the Niagara Automobile Co., Buffalo, N. Y., 
bring to light the fact that the design follows European 
tendencies in a great many respects. The power plant, 
which has a nominal rating of 36 hp. is of the high-efficiency, 
high-speed type with the four cylinders cast in a single block. 
The bore and stroke are by 5, and in exterior appearance 
everything has been done to maintain up-to-date cleanness 
of design. The valve chambers are entirely water jacketed, 
and below the jacketing the valves are inclosed. 

Detachable Cylinder Head 

In accordance with what is rapidly becoming universal 
practice, the cylinders and heads are cast separately, allow- 
ing for good casting work and permitting the manufacturers 
to use large valves and to assure themselves of good core 
setting in the casting. The cylinder heads are held in place 
by heat-treated nickel-steel bolts which give a tight fit to the 
head and allow the copper-asbestos gasket between the 
cylinder and head castings to be tightly compressed, thereby 
preventing any leakage. 

Three-ring pistons are employed and care is taken in the 
piston and connecting-rod assembly to maintain as near per- 
fect as possible reciprocating and rotary balance. The cen- 
ters of gravity of the individual pieces are carefully located 
as well as every assembly. In construction the upper end 
of the connecting-rod is fitted with bronze bushings. The 
rods themselves are drop-forged and are of the conventional 
I-beam design. 

Three bearings are used for the crankshaft. These bear- 
ings are of sufficient length to guard against whipping 
tendencies, and the flywheel is rigidly bolted directly to the 
crankshaft by means of a flange on the rear end. The ma- 
terial of the crankshaft is carbon steel, heat-treated for 
rigidity and with ample diameter, bearing space and 
physical characteristics makes up a solid unit. 

Lubrication is practically self-contained in the aluminum 
crankcase, the upper half of which forms the engine bed, and 
the lower half containing the oil pan and lubrication system. 
The method of circulating the oil is a plunger pump oper- 
ated from an eccentric on the camshaft. This pump forces 
the oil through direct leads to the bearing surfaces in the 
crankcase, and by its action maintains a series of troughs 
full of oil below the connecting-rods. On the bottoms of the 
connecting-rods there are oil scoops which complete the 
circulation system lor Uie luuncant. ine excess oil drains 

back to the oil pan where it is strained and again passes 
through the system. 
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Cooling is through a honeycomb oval radiator and carbure- 
tion is effected by a Zenith instrument which is supplied with 
gasoline by a gravity tank located in the cowL 

The Electrical System 

From an electrical standpoint the car is fully equipped, 
having a Disco motor-generator system for lighting and start- 
ing, operating through a positive drive silent chain which is 
completely inclosed. For ignition, there is a Remy distrib- 
uter system which is operated from the Willard storage bat- 
tery that is constantly kept charged by the generator. The 
starter is operated by a push button on the toeboard and is 
capable of spinning the engine under normal conditions at 
125 r.p.m. 

A multiple disk clutch is used in conjunction with a three- 
speed selective gearset integral with the rear axle. All the 
gears are made from chrome nickel steel and are carried on 
Hyatt high-duty roller bearings. The rear axle is floating 
and is contained in a 2V4-in. steel housing. The driveshafts 
which take only the propulsion torque are 1% chrome nickel 
steel. The gears are the product of the Brown-Lipe Co., the 
bevel drive pinion and ring gear being 3V6 per cent nickel 
steel. The axles are supported by a truss rod. 

Drop forged I-beams are used for the front axles, the 
steering knuckles being Elliott type and the bearings cup 
and cone ball design. Artillery type wheels equipped with 
32 by 3% tires with twelve oval 1%-in. spokes and demount- 
able rims with an extra rim comprise the wheel equipment. 
The springs are semi-elliptic front and three-quarter elliptic 
rear, the lower half of the latter being 44 in. in length with 
the upper or scroll part 20 in. long, measured from the cen- 
ter of the spring shackle to the point of support. The springs 
transmit the drive and in order to provide sufficient material 
to take this strain the width of 1% in. is used with a rear 
shackle and a fixed front support. 

Brakes Are Double 

The brakes are double with contracting service and ex- 
panding emergency on rear axle drum. Drum diameter is 
11 in. The frame is pressed steel channel section 4 by 1% 
by 5/32 in. with three cross members tapered from 32 in. at 
rear to 28 in. front. The wheelbase is 112 in. and the road 
clearance 11 in. Standard tread of 56 in. is employed. 

In the way of body work, the Niagara provides a yacht-line 
five-passenger body which is up to date in protective uphols- 
tering and coach work. The door hinges are invisible, instru- 
ments mounted on the cowl board and the storage battery 
carried beneath the front seat. The framework of the body 
is of first grade white ash with all joints mortised, screwed 
and glued. The steel coverings are of 18 gage polished nickel 
steel sheeting. Complete equipment is sold with the car, 
which markets for $740 f.o.b. Buffalo, N. Y. 




Plan view of gearbox used on Niagara Four 




Manifold side of motor used In Niagara car 




Left side of engine, showing Disco motor- generator 



Crane-Simplex a High-Power Design 

(Continued from page 417) 
guards and goes to make up a quiet assembly. For the en- 
gine support, there is a sub-frame made up of two deep chan- 
nel members which are fitted to side members at the front 
end, and to a cross member at the rear. Suspension is by 
semi-elliptic springs all around, the rear being 62 in. in length 
and forming a unit of the Hotchkiss drive, taking both torque 
and drive. The rear spring support is by ball and socket 
connection, {riving an exceptional flexibility at this point. 

Steering is by worm and full gear, both the worm and 
gear being hardened steel and the wormshaft being fitted 
with thrust bearings. The gears are inclosed and operate in 
heavy oil. 

In the fitting and equipment of the chassis, everything has 
been done to promote reliability and long life. Throughout, 
wherever possible, bushings take the wear to avoid the possi- 
bility of having to purchase expensive parts when a bushing 
replacement will do. Starting and lighting is by the Rush- 
more system and for ignition a high-tension dual outfit is 
supplied. The radiator is a cellular patented design carried 
on a cross member over the front axle. It is cooled by a 21-in. 
aluminum fan. The lines of the radiator are carried to the 
hood and cowl and hood clamps which provide against the 
possibility of rattle ever developing are fitted. Yale locks 
are supplied on each side of the hood and the cowl board is 
fastened to the dash and is independent of the body and cowl. 
The instruments on the cowl board are complete. 
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Thinks Aluminum Piston Will Never Prove Success 
in Truly High-Duty Motor — Weight and Endurance 
— Believes Aluminum Is Not Stronger Than Cast Iron 

By Finley Robertson Porter, 

Finley Robertson Porter Co., /no. 



PORT JEFFERSON STATION, L. I., Editor The Auto- 
mobile: — I have read with a great deal of interest 
the exceptions taken to my remarks last week in 
reference to the universal use of aluminum in the automobile 
by both A. L. Clayden of The Automobile and J. E. 
Diamond, of the Aluminum Castings Co. Mr. Clayden's 
remarks in reference to crankcases and gearboxes is abso- 
lutely correct, and in my former article I should have men- 
tioned the fact perhaps that these two units are, as Mr. 
Clayden explained, a case where rigidity is the main object 
and aluminum is to my mind the most acceptable material 
to be employed. 

Inasmuch as this practice has become so general, it did not 
occur to me that these points were at issue and I based my 
remarks on other essential parts, feeling that the question of 
these two units was never involved. 

In view of the discussion becoming as broad as it has I will 
concede that aluminum is without doubt the best material 
to be employed in these two cases. 

Taking up the matter of pistons, however, I still feel that 
an aluminum piston will never prove a success in a truly 
high-duty motor. I mean by this, one that will develop at 
least a horsepower for every 2 cu. in. of displacement. I feel 
most certain that the motor of 1917 that will be recognized 
as a standard in the better class of automobiles, will have to 
prove sufficient for five- and seven-passenger touring cars, 
with a displacement not to exceed 200 cu. in. To attain this 
efficiency it means that a greater percentage of the heat 
generated will have to be dissipated by energy produced at 
the driving wheel rather than through a waterjacket or 
whatever cooling medium is employed. 

Heat Conductivity Value 

My contention in reference to the aluminum piston is that 
its great heat conductivity is of no real value because of the 
fact that the piston clearance and film of oil so thoroughly 
insulates the transmission of heat to the waterjacket that it 
becomes only a question of transferring the heat from the 
head of the piston to the side walls quickly enough to allow 
it to flow through the wall contact at the best possible rate. 
I believe it is conceded that cooling by radiation from the 
inside of the piston is a very negligible quantity since there 
has been no way as yet devised that permits of introducing 
air enough at this point to become a factor. 

If this theory is correct, we can eliminate the conductivity 
of aluminum as a factor in its favor and confine ourselves 
principally to the question of weight and endurance. In view 
of the conditions mentioned, the temperature of a piston in 
a motor of this type must necessarily be very high when 
working under a full load, which we must remember is only 
a small percentage of the time, but in view of the fact that 
these extreme conditions do exist, they must be cared for in 



design with the result that an aluminum piston can be 
figured at scarcely more than 8000 or 10,000 lb. to the inch, 
inasmuch as these extreme temperatures may reach as high 
as 800 to 900 deg., which means that aluminum at that point 
has very little resistance, while in the case of cast iron we 
can assume a safe working stress of at least 25,000 lb. to 
the inch at these temperatures, and in the case of steel this 
factor can be safely considered as high as 60,000 lb. for cast 
steel and up to 175,000 lb. when the higher grade of forged 
steel is employed. 

Inasmuch as the future motor will without doubt be con- 
fined to bores not to exceed 3 in., the question of section 
needed to conduct the heat away from the head of the piston 
comes to a point where steel can easily be employed, based 
almost entirely on the question of strength. 

High Expansion Coefficient 

My great difficulty, however, with aluminum pistons has 
been the high coefficient of expansion. Coming back again 
to the extreme heat conditions that prevail in a motor at 
times, it necessitates clearance enough to take care of this, 
which means that about 80 per cent of the time the motor is 
working with very loose pistons, which not only produces • 
piston slap but has a great tendency to break rings and pro- 
duces a great deal of wear in the ring grooves which in a 
very short time becomes a source of trouble. 

Referring to Mr. Diamond's remarks, I concede that 
aluminum is not one-third lighter than steel or cast iron but 
is rather one-third its weight. This is purely an error on 
my part and I stand corrected. 

I do not concede, however, his statement that aluminum is 
stronger than ordinary cast iron, and I believe his assump- 
tion of 20,000 lb., tensile strength for aluminum is very low. 
It surely is, if it is supposed to surpass cast iron in strength. 
I have no difficulty in getting cast iron to run as high as 
38,000 lb. tensile and have never heard of any aluminum 
concern claiming more than 32,000 or 33,000 tensile strength 
for aluminum. At the same time admitting that it is very 
far from uniform, so that a safe working factor must be 
accepted far below this figure. 

280,000 Tensile for Steel 

His statement also in reference to the strength of steel 
is far below what I would consider correct. The steel that I 
am using in motors for such parts as crankshafts, camshafts, 
bolts and nuts we are getting as high as 280,000 tensile. 

Mr. Diamond's contention that my granting an improve- 
ment in the case of a low-priced automobile should also 
apply to a high-priced one I believe is a mistake, and in the 
matter of two designers being given free hand, one confined 
to aluminum and iron and mild steel and the other to the 
use of steels, is no doubt occasioned by my omitting to men- 
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tion that for crankcases and gearcases I felt that aluminum 
was so generally accepted that it would not be under dis- 
cussion. 

In the matter of the difference of expansion between alu- 
minum, iron and steel as being prohibitive to the employment 
of inserted sleeves, I still differ with Mr. Diamond, but care- 
ful consideration of my view on this point as expressed in 
your last issue, will disclose the fact that I modified my 
statement in reference to this type of construction to the 
extent that I conceded the method possible, but was under 
the impression that it would require considerable experiment- 
ing to determine its feasibility. 

All discussion in reference to this subject could be made 



much more valuable and instructive if we could first deter- 
mine just what is considered a commercial job. 

My impression of the matter is that it simply means the 
elimination of useless expenditures for material and methods 
not consistent with the results obtained. I do not believe the 
question as to whether an automobile costs $1,000 or whether 
it costs $3,000 should enter into the argument because of 
the fact that an engineering problem I believe should be 
based entirely on results obtained and not on any one inter- 
mediate condition that might be adopted by the different 
manufacturers. I believe we should consider the best pos- 
sible results leaving the question of price out of it. — Finley 
R. Porter, Finley Robertson Porter, Inc. 



Predicts Adoption of Aluminum Pistons as Standard by 
Majority of Cars — System of Ribbing Strengthens Dome 

By Walker M. Levett, 

Walker M. Levett Co. 



NEW YORK CITY— Editor The Automobile :— I have 
followed with deep interest your symposium on the use 
of aluminum alloys in automobile construction. Inasmuch as 
our company was the first in the aluminum piston field and 
has been manufacturing aluminum alloy pistons of very many 
varied types for upward of four years, in the automobile, 
marine and aeroplane fields, having been concerned with the 
designing of some and having cast all the magnesium-alu- 
minum alloy pistons used in the well known racing cars of 
the last three years, in addition to having cast numerous 
other magnalium and aluminum alloy parts for automobiles, 
I have been particularly interested in that part of the dis- 
cussion relating to engine design and piston. In replying to 
some of the comments that have been made, my attitude is 
simply that of one offering the benefits of observation ac- 
crued through experience as an aid or guide for some of those 
who have not had the same interesting opportunities that 
have arisen in what is, so far as I know, the greatest and 
undoubtedly the most diversified experience in casting 
aluminum alloy pistons. 

A Mistaken Attitude 

F. R. Porter's contribution in particular proved interesting 
to me as he portrayed a situation which we are now meeting 
almost daily, in view of the rapidly growing interest in 
aluminum and its alloys for engine requirements. With all 
due deference to Mr. Porter and his unquestionable attain- 
ments, there is not the slightest doubt in my mind that he 
"rushed into print" on the matter of aluminum alloy pistons, 
without having given them the thorough work-out which the 
ultimate benefits derived by those who have done so would 
warrant. Mr. Porter's attitude unfortunately is one that may 
be found among a good many clever automobile engineers. 
That it is a mistaken stand is best proved by the fact that 
aluminum pistons are being used with a remarkable degree of 
success for standard production in some of the best known 
cars for 1916 with the likelihood of their being adopted as 
standard by a vast majority of cars in the following year. 

It is solely with the motive of aiding other engineers who, 
against their own conviction possibly, realize that the day of 
the aluminum piston has arrived, and that of the iron piston 
is on the wane, that I am taking this opportunity of stating 
a few concrete facts, both as to successes and failures in ex- 
perimental work with aluminum pistons and aluminum cyl- 
inders. 

The distinct impression gained after some years' experience 
along these lines is that each engine offers an individual prob- 



lem as to clearance and prevention of slap. The engineering 
rules relating to coefficient of expansion seem to strike a snag 
when applied to two pistons of the same dimensions used in 
different type of engines, owing to the differing cooling prop- 
erties of each type. I could give off-hand a number of rules 
for clearances that are proving perfectly satisfactory in dif- 
ferent types of engines and ranging all the way on the skirt 
from 0.00125 in. per in. of piston diameter to 0.00275 in. per 
in. of diameter and without the slightest indications of slap 
or undue wear in either case. On the other hand, I have 
known of experimental work where the ordinarily safe rule 
of doubling the clearance usually allowed for cast iron pis- 
tons failed to operate and permitted a very appreciable slap. 
The manufacturer in whose engine this occurred persisted, 
however, until he arrived at a satisfactory clearance and has 
adapted our Magnalite pistons for his standard production. 

With regard to the slap which is noticed when the engine 
is cold and too much clearance has been permitted, there have 
been numerous methods devised to overcome' this usually ob- 
jectionable feature and with evident satisfaction. Offsetting 
the wristpin 1/32 in. seems to have satisfactorily solved the 
slap problem for one manufacturer. Adding % in. to the 
length of the skirt is a solution by another. A four segment 
split in the skirt of the piston and machining the skirt to an 
almost exact fit with the cylinder wall has also prevented any 
play and consequent slap for another manufacturer. Numer- 
ous counter-balancing weight distribution methods also have 
been employed with success. 

Experience with Magnalite Pistons 

The matter of the initial slap where objectionable is there- 
fore adequately taken care of by methods that were gained 
solely through experience. The matter of clearance is one 
which warrants a little experimental work for each engine in 
which Magnalite pistons are to be used and the results fully 
justify the effort. Space limitations prevent my giving full 
details of numerous interesting experiences with Magnalite 
pistons that have come with long association with this metal. 
I will state for Mr. Porter's benefit, however, that we recently 
shipped abroad pistons on an order from one of the best 
known concerns, who apparently has been in the fortunate 
position of being able to disregard costs. This concern for- 
merly had employed pistons which were machined from solid 
steel billets. Their instructions to us were practically carte 
blanche — to produce a lighter-than-steel piston, which would 
stand up under the heavy stresses of their high-speed motor. 
(Continued on page 447) 
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Sham Warfare Motor Equipment Test 



Right— Part of the 
military Instruction 
camp at Plattsburg 
pitched in a sheltering 




By J. Edward Schipper 

MILITARY Instruction Camp, Plattsburg, N. Y., Aug. 
29 — What an automobile machine gun corps can 
do in time of action was clearly demonstrated to- 
day in an engagement which took place here between the 
red and blue armies made up of units from the military in- 
struction camp. The machine gun corps which is attached 
to the red, or invading army, and is under the command of 
Captain Smedburg, machine gun expert of the U. S. Army, 
in connection with the second U. S. Cavalry, succeeded in 
capturing the entire Thirtieth U. S. Infantry, one of the 
principal units of the blue defending army and one of the 
crack organizations of the regular army. 

The action centered about the Coopersville, N. Y., bridge 
over the Big Chazy River. Late Saturday night the blue 
army scouts captured this bridge. Reinforcements arrived 
and were ordered to hold the bridge against any attacking 
force. Captain Root of the Thirtieth U. S. Infantry marched 
on the bridge early this morning and found it in possession 
of the blue scouts with its reinforcements. Although the 
red army scouts reported that other than the force holding 
the bridge the field was clear, a host of blues was concealed 
in the brush and shrubs nearby awaiting the order to sur- 
prise the crack regiment of reds. Everything had been ar- 
ranged for a successful ambush of the unsuspecting blues. 
About a mile to the north of the bridge the machine gun 
troop, in its armored cars, was waiting on the State road 
ready to rush to the support of the attacking reds, and when 
everything was ready the reds hopped up from every side, 
completely surrounding the regiment of blues, who tried in 
vain to re-form their line to resist the attack. 

Armored Cars in Action 

The final stroke was delivered when the whole battery of 
armored machine gun cars dashed down the State road into 
the very midst of the trapped blue regiment and the um- 
pires ruled that the entire organization was captured; or 



Left— Mack 3V 2 -ton truck pulling 
field gun and limber on way to Platts- 
burg camp 



rather, that its survivors were. The machine gun troop has 
shown that it has justified every claim for mobility. Dash- 
ing down the road at 30 m.p.h. with machine guns cracking 
and the gun crews busily engaged in feeding ammunition 
to the Benet Merciers and Colts it makes a business-like 
spectacle, and is not incapable of being concealed behind 
stone walls, etc., in the neighboring fields. 

Watch Motor Equipment 

Military Instruction Camp, Plattsburg, N. Y., Aug. 29 
— Keen eyes are focused on the work in progress at this 
camp. Alert brains are studying the results here accom- 
plished. The prinicples involved amount to far more than 
the possible 1200 graduates from the school of military in- 
struction, because the men are not the only features of in- 
terest to the military authorities of the country. 

The war in Europe has brought out the necessity for an 
adequate supply of material of all kinds. The work of the 
motor equipment in Europe has opened the eyes of officials 
in this country as to what the possibilities of its use are 




Autocar machine gun express with It* crew 
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when it comes to problems involving quick mobility. In 
former years the 25-mile-a-day march was considered suffi- 
cient for any need under ordinary circumstances. To-day 
100 miles a day is not considered too much when it becomes 
necessary to transport large bodies of men from one point 
of operation to another. The use of machine guns in Europe 
lias now reached a scale never dreamed of in former wars. 
It was at one time sufficient to have three machine guns to 
a regiment of 1000 men; from twenty-five to thirty guns are 
now considered necessary. The machine guns and the motor 
vehicles go hand in hand. They are two prominent land- 
marks in the military history of the past two years. 

Both machine guns and motor vehicles are parts of the 
plan of quick mobility. For this reason, the presence of 
a machine gun troop fully equipped with motor vehicles at 
this camp is attracting the attention of army experts to a 
notable degree. There are fifteen motor vehicles in the camp 
and fourteen of these are with the machine gun troop. 

This is the first experiment in motor-transported machine 
gun units which has ever been conducted by the U. S. Army 
or the National Guard, because, hitherto, no funds or oppor- 
tunities for such an experiment have been provided. Pri- 
vate capital has supplied the money for this organization in 
connection with the military instruction camp and from the 
experiments here conducted, it is purposed to learn exactly 
what kinds of cars and trucks are suited for the purpose, 
how many guns and men can be transported to advantage 
upon one truck, the speed at which they can be operated, 
the sort of country they can be used in effectively, and other 
data which at the present time are merely guess work. 

Seventy Men in Machine-Gun Troop 

In this troop there are about seventy men, lawyers, 
bankers, and business men from all over the country. They 
are graduates from Harvard, Yale, Princeton and other 
leading universities. With the troop there are twenty ma- 
chine guns and two 1-pounders. The machine gun expert 
of the U. S. Army, Captain Wm. Smedberg, is with the troop 
to instruct the men in the operation of the guns and to keep 
a watchful eye on the performance of the equipment. Capt. 
Raynal C. Boiling, general solicitor of the U. S. Steel Corp., 
who has been instrumental in organizing the troop, is in com- 
mand. The necessary funds for the experiment have been 
contributed by Judge Gary, chairman of the board of the 
U. S. Steel Corp., Geo. W. Perkins, J. P. Morgan, Brown 
Bros., Potter, Choate & Prentice and White, Weld & Co. 
In addition, vehicles have been supplied by the Autocar Co., 
International Motor Co., the Cadillac company, Garford, 
Simplex, Mitchell, Buick and Hendee Mfg. Co. A privately- 
owned Ford and a Locomobile are also present. In addition, 
the Carnegie Steel Co. has supplied armor, the Hay-Buddon 
Mfg. Co. has provided a field repair shop anvil and the 
Vought and Williams Co., a forge and vise. The U. S. Tire 
Co. supplied a number of extra casings for the cars. 

With this equipment, there is a sufficient variety for ac- 
curate line to be drawn on the possibilities on each type of 
car. So far, the experiments show that two main factors 
govern the utility of the vehicle under consideration. They 
are, the speed and the body. This fact became evident even 
on the march from New York to Plattsburg, a distance of 
400 miles accomplished in four days. Capt. Boiling imme- 
diately divided the cars in three classes; slow, medium and 
high speeds, and laid out the work of each accordingly. 
Regarding the body, the fact which stands pre-eminent at 
the present time is that it must be so designed as to be suit- 
able for all around purposes. A special type of body which 
can only be used occasionally fails to have the general utility 
necessary in campaign work. This fact will become evident 
as a detailed study of the equipment at the camp is made. 

The Garford truck is of lV4-ton capacity, and on the 
chassis is mounted an all-around utility body which can 




1 — Autocar ambulance In action. Wounded man being handled on 
stretcher carried with car 



2 — Autocar searchlight truck with detachable searchlight reel, 
which can be wheeled 1-4 mile from truck, which Is the source of 
power. This apparatus was also employed at Flshklll Landing 

3 — Garford 1 1-2-ton truck with machine gun mounting. This Is 
an all-around useful body which can be used for transport and 
machine gun work, or the machine gun can be dismounted and the 
body used for ambulance purposes 

A — Field wireless crew with apparatus which can be carried on 
motor vehicles 
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Field repair equipment carried to the permanent encampments for 

work on the motor truck* 
Field gasoline station used at the Plattaburg camp — here la a 
feature which could be Improved for permanent encampment* 

either be used as an ambulance or a transport and machine 
gun car. 

Body as an Ambulance 

When used as an ambulance, the machine gun is, of course, 
removed to bring the car under the protection of the Red 
Cross. At that time the car can go right to the front and 
pick up wounded men as far as battle conditions will permit. 
It has a capacity of six stretchers which can be carried on 
racks supported within the car on uprights, as will be noted 
in the illustration on this page. The body, however, is more 
of a transport and machine-gun outfit than an ambulance. 
With the machine gun mounted on the rear platform, and 
with the side seats for the crew, a speed of 35 m.p.h. can be 
secured. If desired, the seats can be removed and the men 
crowded together to the utmost capacity of the vehicle. 
When not near the firing line the machine gun is removed 
and placed in a bag which is carried in a space provided for 
it beneath the side seat. The stretchers fold up, the stretcher 
racks are out of the way and, in a word, all-around utility is 
the chief asset of this type of body. It can be a field ambu- 
lance, a motor transport wagon, an offensive machine gun 
unit, a rear guard unit, a reconnoitering car, or fulfill any 
duty of ordinary military usage. 

On the Buick chassis, which is of 1500-lb. capacity, there is 
mounted a type of body which has been found of great use 
on the battlefields of France when it becomes necessary to 
transport quickly ten or a dozen men from one part of the 
scene of operation to another. It is a sort of open express 
design which can be provided with armor plate if necessary 
and carries on the rear platform a machine gun mounting 
for either offensive or defensive work. A car of this class 
can dash about from one place to another at a speed of from 
35 to: 40 m.p.h. and with the crew of the machine gun could 
withstand a considerable attack while the men are perform- 




Rear view of the body mounted on the 1 1-2-ton Garford truck, 

which It an example of all-around use 
Drawer In the aide of the autocar ambulance body containing enough 
surgical equipment to perform a minor operation 

ing the work assigned. In other words, a car of this type 
could be sent on an expedition such as the blowing up of a 
small bridge, and while the men in the wagon were setting 
the explosive and arranging the fuse the machine gun could 
be utilized to hold off the enemy for a sufficient length of 
time to accomplish the work. 

Armored Cadillac in Camp 

The Cadillac cars are the military hospital and armored 
cars which have been described before. They belong to the 
North Western Military Academy of Highland Park, 111., 
and are part of the contingent which recently completed a 
tour to San Francisco. The armored car can attain a speed 
of 40 m.p.h. and is equipped with a revolving gun turret. 
The present car is equipped with pneumatic tires with the 
spare tire exposed at the side. In time of service these would 
no doubt be replaced by solid tires. The military field hos- 
pital in its present condition has a machine gun mounting 
on the rear which of course would have to be removed if the 
car were used for ambulance work. One of the points of 
this car's equipment are the roller stretchers. These take up 
so much room that they could not be used to advantage were 
there wounded men in any quantity. 

Submitted for test by the International Motor Co. are two 
Macks, a 1-ton and a 3%-ton. One of the surprises of the 
camp has been the performance of the 3%-tonner. This 
is equipped with demountable armor plated sides and has 
mounted on its body two machine guns and a 1-lb. rapid fire 
gun. It acts almost as a land gun boat. On the march to 
the camp, 400 miles from New York, this truck with its 
equipment which weighed up to 8 or 9 tons was speeded to 
35 m.p.h. In addition to its own load consisting of more 
than thirty men, the three guns, 15,000 rounds of machine 
gun ammunition, 12,000 rounds of 1-lb. shells, 800 rounds of 
3-in. shrapnel for the field piece, two independent searchlight 
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systems, one of gas and the other of electric, two independent 
gasoline systems, and the armor plating, this truck towed a 
limber and a 3-in. field piece of the latest design capable of 
firing 9000 yd. or over 3% miles with accuracy. 

The other Mack, of 1-ton capacity, is equipped with pneu- 
matic front and solid rear tires and a platform body upon 
which are removable sides and tail piece covered with Har- 
veyized steel armor. - This is capable of resisting rifle fire 
at 500 yd. Just for an experiment, the plates were removed 
and the men opened fire with the machine guns at 200 yd. 
The hail of bullets failed to penetrate the plate, simply 
splashing off, but the plates themselves rapidly became crys- 
tallized under the vibration set up by being struck blows 
equivalent to the falling of several ton weights at the rate of 
over 300 per minute. The result was they soon cracked and 
fell apart, although at no time did a bullet penetrate through 
the steel. The steel is guaranteed against rifle fire, however, 
at 500 yd. with the latest steel bullets. The truck is equipped 
to carry a Maxim rapid fire gun and a Colt machine gun with 
full crews for each of these and 15,000 rounds of ammunition. 
Both the armor plate and guns can be removed on short 
notice to be set up in a field position. The bodies on both 
these Macks have been designed by Alfred F. Masury, chief 
engineer of the International Motor Co., who spent 3 months 
making a study of European military motor equipment in 
Europe. A feature is the tubular centrifugal radiator behind 
the motor in a steel bullet-proof frame. 

Simplex Machine Gun Express 

On the Simplex 100 hp. is a body which may be called a 
machine gun express. This body carries a driver for the 
car and has just sufficient room for a machine gun and crew. 
It is capable of speeds in excess of 60 m.p.h. and can be 
used to dash into the enemy's line, operate the machine gun 
for a short time and then before it can be reached by artil- 
lery, make a hasty retreat. It is such vehicles as this that 
have been of great use on the other side for making quick 
reconnoissances. 

The four Autocars have all special bodies which are similar 
to those now in actual use on the European battlefields. These 
are all on the standard Autocar 2-ton chassis. The officers' 
reconnoissance car can carry a group of officers on a tour 
of inspection of the lines or for any service at all where it is 
necessary to take three or four men quickly along the lines. 
It fills the place of the officers' horses, doing the work much 
more rapidly wherever it is possible to remain on the road. 
The searchlight car is the same as that recently concerned in 
the manoeuvers at Fishkill Landing, N. Y. The searchlight 
wagon attached to the car can be wheeled a quarter mile 
away from the truck which contains the generator for the 
electric current. In this way the searchlight can be taken 
to the brow of the hill while the power plant remains con- 
cealed in the valley below. The motor ambulance is the same 



as that attached to the Canadian contingent now fighting in 
Flanders and the military transport is a body intended to 
convey men to and from headquarters or about different parts 
of the line. Any of these wagons can be used for transport 
wagons, the ambulance having carried twenty-eight at Fish- 
kill Plains, besides having had some actual ambulance ex- 
perience in working over two drowning men who were caught 
in a stream which was thought to be fordable. This ambu- 
lance has traveled up to 40 m.p.h. It has a water tank under- 
neath with a tap on the rear with room for six prone and 
eight sitting-up besides the crew and on the side of the body 
there is a drawer containing enough surgical apparatus to 
perform a minor field operation. 

Mitchell Touring Car for Officers 

For an officers' utility car there is a Mitchell 6-16, which 
has a speed of 60 m.p.h. It is a standard seven-passenger 
touring model. There is also a Locomobile touring chassis 
and a Ford chassis, each capable of acting as machine gun 
express cars. The remaining piece of motor apparatus with 
the machine gun and artillery corps is a Gallaudet tractor 
bi-plane with a 100-hp. Gnome engine for scout work. 

One other piece of motor apparatus is at the camp ; this is 
a wireless truck mounted on a White 1%-ton chassis equipped 
with a special body to take care of this work. This apparatus 
can be set up for action in 12 min. and it can send messages 
800 miles. The vehicle carries an entire crew and has a gen- 
erator and complete outfit for sending and receiving wireless 
messages on the truck. It has a mast for the wireless 
antennae which are of the umbrella type. The mast is in 
nine sections and is 85 ft. high. This apparatus belongs to 
the United States regular army signal corps and has been in 
use for a little over a year. 

Out of the preliminary chaos, however, certain definite 
facts regarding the uses and requirement of military equip- 
ment are beginning to stand forth. The best all-around 
weight capacity is not above 1% tons except under special 
circumstances. Military transport cars must not be merely 
converted furniture vans or milk wagons, but on the other 
hand must have special bodies which render them of actual 
use other than mere vehicles upon which a body of men can 
pile themselves in traveling across country. With machine 
gun mounting, many of these vehicles can be made to serve 
as valuable offensive units. Trucks can be used for towing 
artillery; with adequate motor-driven apparatus, 100 miles 
per day is not too much of a journey. The machine gun squad 
of Plattsburg traveled 100 miles per day for 4 successive 
days with twenty machine guns, a 3-in. gun and caisson with 
limbers for each full equipment for the men, cooking outfit, 
provisions, and all the paraphernalia necessary. Special body 
design on sturdy, fast chassis will answer the requirements 
of all-around service far better than miscellaneous trucks 
picked up here and there. 




Views of the motor vehicle* kept ready for action at the military Instruction camp In Plattsburg 
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Has Trouble with Gasoline Feed 



EDITOR The Automobile: — I have a Winton six-cylin- 
der car. The gasoline tank is on the rear end of the 
car and the gasoline is forced up to an auxiliary 
tank on the dash. It then flows down to the carbureter. I 
also have a four-cylinder Rambler and the gasoline tank is 
under the front seat and the gasoline flows from there to 
the carbureter. When running very slowly for 20 min. in 
hot weather, the gasoline will stop flowing to the carbureter 
and the car stops. If I wait 5 min. the gasoline will begin 
to flow again and everything will work properly. Both cars 
work exactly alike in this respect. Can you give me some 
advice as to the cause of this? 
Riverton, N. J. H. C. 

— The fact that two cars act the same renders this a very 
mysterious state of affairs but there are two explanations 
which may fit the case. The first explanation is that there 
are air locks in the piping. It very often happens that in 
installing the gasoline line, large vertical bends are allowed 
to occur in the piping. When this happens, there are certain 
times when the gasoline will be drawn away and what 
corresponds to a large bubble in the pipe will form in the 
bend. The result is that the gasoline is choked and cannot 
flow until this bubble is broken, which occurs due to the 
weight of the gasoline after a few moments' wait. When the 
gasoline is again drawn through the piping, another bubble 
is apt to form and the same occurrence happens again. 

The second explanation for your trouble is that, instead 
of the gasoline ceasing to flow, the condition of running 
on a rich mixture for 20 min. results in flooded engine which 
will not again operate until sufficient gasoline has evapo- 
rated to bring the mixture down to the range of explosive- 
ness. Above and below this range, a mixture of air and 
gasoline will not explode. With the ordinary carbureter, the 
auxiliary air valve will remain closed at very low speeds with 
the result that practically all of the suction of the motor falls 
upon the jet and nothing but raw gasoline is drawn into the 
manifold. After running a short time in this condition, with 
more gasoline being drawn into the manifold than is being 
used, the motor is choked and stops. When you wait for 5 
min. as you state, the accumulated gasoline evaporates with 
that result that an explosive mixture is again formed and the 
car will run properly until the same condition is again set 
up. 

The remedy for the trouble is either to make a lighter 
adjustment on the air valve, or to install some device 
admitting extra air to the manifold. A number of these 
are on the market and can be attached by simply tapping 
into the intake manifold and by installing a control system, 
such as a Bowden wire, to the steering column or some con- 
venient position in the car. Whenever the mixture becomes 
super-rich, so that it is necessary to dilute it with an extra 
supply of air this can be done from the driver's seat. Such 
an installation not only guards against the trouble which 
you mentioned, but also permits a reduction in your gasoline 
bills by making a leaner mixture for higher speeds at which 



the car is practically continuously run during a tour through 
the country. 

It would be well for you before making any such installa- 
tion, however, to go over the piping to see if your trouble is 
not due to the readily cured air locks due to vertical bends. 
Referring to the illustration, Fig. 1, the difference between 
the bent piping which is apt to have air locks and the 
straight piping in which they are avoided, is shown. 

A Metal Lighter Than Aluminum 

Editor The Automobile: — I have been very much inter- 
ested in the articles appearing in The Automobile on the 
possibility of using aluminum in gasoline engine construc- 
tion, and am appending a clipping which will speak for 
itself. 

Both the pistons and the cylinders are made of this metal 
and the writer had the chance to examine the engine lately 
and found both the piston and cylinders in splendid shape. 
The length of the cylinders covered by the ring travel, seemed 
to have even a higher polish than cast iron, and there were 
no scars on either member and no wear which could be 
noticed, although it is said that the engine has seen con- 
siderable service. 

It is possible that Krause has made a discovery which 
will become very valuable to engine designers. 

St. Louis, Mo. C. E. B. 

— The clipping inclosed by C. E. B. states in part: "To 
take a piece of fire clay out of the earth and from it make 
a metal lighter than aluminum and as tensile as steel, and 
then take this metal and make of it a 75-hp. motor weighing 
175 lb. you are capable of driving a polyplane aircraft 2 
m.p.m. is an achievement that bids fair to place its achiever 
among the great inventors of the world. This is what G. A. 
Krause claims to have done. It is said that the U. S. 




Fig. 1 — Diagram showing difference between straight tubing and 
curved tubing which cause* air locks In gasoline line 
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Government is figuring on a contract calling for 2500 of 
Krause's motors at $1,600 each or $4,000,000 gross. Naval 
officers have been in St. Louis a week testing the metal and 
motor. Speaking of his metal, Krause said, "It is a fire 
clay product with a specific gravity of from 1.76 to 2.16 
and a tensile strength ranging from 21,000 to 35,000 lb. per 
square inch." 

In all probabilities the alloy referred to is a mixture of 
aluminum and magnesium, although the specific gravity of 
the well-known aluminum magnesium alloys is generally a 
little higher than the figure given in the quotation. Mag- 
nalium for instance, has a specific gravity of about 2.5. Its 
tensile strength cast is from 18,000 to 21,300 lb. per square 
inch, and in annealed plates, runs as high as 42,200 lb. per 
square inch which is higher than that given above. The rea- 
son that the magnesium alloys are lower in specific gravity, 
is that magnesium itself is very low in specific gravity, this 
figure varying from 1.69 to 1.75, while the specific gravity of 
aluminum is 2.6 to 2.7. 

With careful working, magnesium-aluminum alloys can be 
so made that a tensile strength of approximately 53,000 lb. 
per square inch with a 3.7 per cent reduction in area can be 
readily secured. 

Weakened Magnets Need Recharging 

Editor The Automobile: — I have a Velie racer which is 
equipped with a Mea Magneto from which the machine is 
started by hand crank and it will not fire at low speed when 
turned by hand. I suppose the magnets are weak. 

This is a foreign magneto and will be glad if you can 
advise me who handles this apparatus in this country. 

Saltville, Va. P. S. 

— The reason you give for your magneto failing at low 
speeds is probably the correct one. This magneto has 
magnets which are differently shaped, as compared with 
those manufactured in this country, which as a rule have 
the standard horseshoe type. 

The shape of these magnets is brought out in the illustra- 
tion, Fig. 2. The magneto is handled by Marburg Bros., 1790 
Broadway, New York City. 

Grease Will Not Retard Layshaft 

Editor The Automobile: — In The Automobile for Aug. 5, 
page 224, under the heading, Has Difficulty in Changing 
Gears, would state that I have recently seen in the instruc- 
tion for another car the request to use heavy cylinder oil in 
the gearbox. This makes me think that it is quite possible 
that too stiff a grease might noticeably retard the layshaft. 
Is not this true? 

Boston, Mass. W. G. R. 

— It is hardly possible that heavy grease would continu- 
ously slow up the shaft although it might do so, for a con- 
siderable time after it was introduced into the gearbox. 
After a short time, however, the rotation of the shaft and 
gears would cut a path through the grease and the resistance 
for turning would become so small that there would not be 
sufficient retardation of the shaft to make gear changing 
difficult. The slowing of the shaft must be due to something 
which binds and hence will probably be found in the bearings. 

Carrying Capacities and Tire Pressures 

Editor The Automobile: — According to statistics recently 
compiled by The Automobile, the number of automobiles 
in this country has now passed the 2,000,000 mark. This 
indicates a tire output of 12,000,000 for this year. An esti- 
mate of $16 per tire, which is conservative, will give a valu- 
ation of $192,000,000 which will represent this year's output. 
It has been shown that 30 per cent, of this enormous sum is 
being wasted by ill-advised loading of tires. In other words, 
$57,600,000 will be wasted this year through failure to ob- 
serve proper loading precautions. 




Fig. 2 — Section of Mea magneto and (ketch of Mea magnet 

The load properly assigned to a tire should be the actual 
load on the tire with the car fully loaded. The actual load 
on each tire can be ascertained by weighing first the front 
of the fully loaded car, then the rear, dividing each figure 
by two to get the load per tire. It can then be inflated to 
the proper pressure for that particular weight as indicated 
by the scale of carrying capacities and inflation pressures. 
A certain tolerance in pressure should be allowed for leakage 
but before the pressure drops 20 per cent the tire should be 
pumped up again. 

Realizing, of course, that every consumer has a right to 
his own ideas as to what constitutes good service, and that 
no practical inflation schedule will cover all possible con- 
ditions of service, the following schedule is offered and 
recommended by the Goodyear Tire & Rubber Co., as a guide 
under normal conditions: 

Grots Carrying Capacity, Pounds Per Tire, Including Passengers 
and Complete Equipment 

Tire Section Diameter 



Inf. Press. 


3-ln. 


3% -in. 


4-ln. 


4% -In. 


5-in. 


5% -in. 


6-ln. 












250 














35 


290 


360 












40 


335 


410 


500 










45 


375 


460 


560 


675 








50 


415 


515 


625 


750 


875 


1000 


1140 


55 


460 


565 


690 


825 


960 


1100 


1256 


60 


500 


615 


750 


900 


1050 


1200 


1370 


65 




670 


816 


976 


1135 


1300 


1480 


70 




720 


875 


1050 


1225 


1400 


1595 


75 






940 


1125 


1310 


1500 


1710 


80 






1000 


1200 


1400 


1600 


1925 


85 








1275 


1485 


1700 


1940 


90 








1350 


1570 


1800 


2050 












1660 


1900 


2165 


100 












2000 


2280 


Akron, Ohio. 










H. S. Quine. 



Why Speed Increases Fuel Consumption 

Editor The Automobile: — Would there be any difference 
in the amount of gasoline consumed in a car going 40 miles, 
at the rate of 40 m.p.h. and the same car on the same trip 
going 10 m.p.h.? 

New Westminster, B. C. L. W. 

— There would be a difference in the gasoline consumed 
going at these two different rates of speed and the probabil- 
ities are that there would be less consumed for traveling the 
distance at 10 m.p.h. than there would at 40 m.p.h. The 
reason for this is in the wind resistance. In traveling at 10 
m.p.h. the wind resistance for each square foot of projected 
area against a vertical transverse plane would be .492 lb. 
At 40 m.p.h. this resistance has increased to 7.873 lb. There- 
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Fig. 3 — Curve of wind realstance at different speeds 



fore, if the projected area is 25 sq. ft. this pressure amounts 
to a considerable quantity at a rate of 40 m.p.h. The power 
required to overcome wind resistance can be figured approxi- 
mately by a formula which is given as follows: 
H. P. = .96 P A Id 
In this formula H. P. is the horsepower required to over- 
come the wind resistance, P the pressure of the wind in 
pounds per square foot and M is the speed of the car in 
m.p.h., thus, assuming a car with a front area of 10 sq. ft. 
and a speed of 60 m.p.h. the power required to overcome 
the wind resistance alone, will be 20.8. A curve of wind 
resistances for different speeds is given in Fig. 3. 

Wants Conventional Piston Defined 

Editor The Automobile: — Do you know of any books, in 
either English, French or German which take up the design 
of motor vehicles from an engineering standpoint? If so, 
give price and tell whether you can furnish them. 

2 — How can I secure a copy of the S. A. E. handbook? 

3 — How can one secure junior or student membership in 
the S. A. E.? 

4 — Can you furnish indexes to articles published in past 
issues of The Automobile and if so, do you furnish back 
numbers of the magazine? 

5 — Do you know of any list of allowable unit working 
stresses used for the different materials entering into the 
make-up of an automobile? 

6 — What is the conventional piston design? Is there a 
similar design for the other parts of an engine and if so, 
where can I find them? 

Chillicothe, Ohio. N. S. A. 

— There are a large number of books covering this subject 
published in all three languages and it would be impossible 
in the space available here to give a full list of these to- 
gether with their authors and publishers. It is suggested 
that you communicate directly with different publishing 
houses for their list of books covering the subject you out- 
line, in the different languages. 

2 — Copies of the Society of Automobile Engineers' hand- 
book can be purchased from the offices of the Society at 29 
West Thirty-ninth Street, New York City. The book is sold 
in loose-leaf form with leather binder. It is in two volumes. 

3 — A junior or student membership in the Society of Auto- 
mobile Engineers can be secured by filling out the form of 
application blank provided by the Society whose address is 



given above. It is only necessary to address the secretary of 
the Society who will be glad to furnish you with application 
blank on the back of which are printed the requirements for 
membership in any grade. The Council of the Society, when 
acting upon the application blanks, determines the grade of 
membership to which an applicant is most suited. 

4 — Indexes to the back issues of The Automobile are pub- 
lished semi-annually in the last issue in December and in 
June. Back numbers of the periodical are furnished when- 
ever they are had in stock. 

5 — So far as The Automobile has any record, there is 
no published list of allowable unit working stresses used for 
the different materials entering into the make-up of an auto- 
mobile. 

6 — There is no definite conventional piston design as a 
piston might be made in several different ways as regards 
the number, position and kind of rings and yet still be con- 
ventional. The only parts of an automobile which may be 
said to be strictly conventional in every way are those which 
follow the standards laid down by the Standards Committee 
of the S. A. E. Such things as I-beam connecting-rods, 
I-beam front axles, channel frame members, horizontally split 
crankcases and a large number of other details found in 
every car are what might be called conventional although no 
two are exactly alike. 

Tire Size Affects Speedometer Reading 

Editor The Automobile: — The speedometer on my car is 
made for a 36 by 4% tire, and by using a 37 by 5 tire, what 
is the difference in per cent on the mileage? 

If the speedometer registers 20 m.p.h. how fast is the car 
really going and how is it figured up? 

Montreal, Ont W. O. G. 

— The fact that you have changed your tire size to 37 in. 
diameter and kept the 36-in. gear for your speedometer drive 
will make the speedometer register a lower speed than you 
are really going. The reading on the speedometer for a 
definite sized gear will vary inversely as the diameter of the 
tire. Therefore, the speed shown on the speedometer will 
only be 36/37 of your actual rate of travel or, in other words, 
only 97.3 per cent of your actual speed. To secure the 
proper speed reading, you will have to take the speed shown 
on your meter and multiply it by 1.027. The accompanying 
illustration, Fig. 64 shows the problem diagrammatically 
since the speedometer really measures to the speed of which 
the wheel is revolving. It will take a larger wheel a less 
number of revolutions to go the same distance than a small 
wheel, because the circumference of the larger diameter 
wheel is greater. 

C 1 




Fig. 4 — Diagram showing how tire size affects speedometer 
reduction 
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The Car That Stays Young 

By M. C. K. 



When prices are forced down by competition and values 
drop more than the prices the first cause is always the pub- 
lic's inability to distinguish between genuine and imitation 
values. Nobody really prefers what is shoddy or prefers to 
make it. This being the case, what could be more logical than 
to cultivate insight in values? The following article, in con- 
nection with the responses it may call forth and continued 
work with details, is an experiment in this direction. It 
may fall short of its aim' but the classification it introduces 
cannot help proving useful in some degree. 



COMPLETE competence to form and explain a first-hand 
conception of The Car That Stays Young is divided 
among hundreds of persons and therefore does not 
practically exist. Little bits of special technical knowledge 
relating to paints and rust, leather and imitations of leather, 
upholstery materials and trimmings, seat springs and brass 
tacks, colors and dyes, surface qualities and ductility of 
skelp, rigidity and elasticity of rods and wires etc., must be 
combined with a large and discriminating driving experience 
as well as with engineering insight and good sense for the 
fitness of things, in order to round off a detailed mental 
image of The Car That Stays Young with a minimum of 
maintenance and in which nevertheless a smart and creditable 
appearance is not sacrificed from the start to offset in ad- 
vance the inroads of wear and tear. 

All have piecemeal ideas on this subject, as the ambition 
to produce or own The Car That Stays Young is universal. 
Only a few nowadays measure their satisfaction by the 
amount of painstaking care needed to keep their vehicle trim 
and resplendent; this particular form of vanity from the 
horse-and-carriage days having almost disappeared even 
where most of the labor involved falls to the lot of a hired 
chauffeur. But the universal desire for a car that will con- 
tinue to look fit, robust and up-to-date when past middle age 
usually finds a negative expression. The "cheap" car which 
nobody wants but which multitudes buy unknowingly is the 
opposite and the negative of The Car That Stays Young; it 
may be high-priced or medium-priced or low-priced, but if 
it gets the reputation of being "cheap" — with some other 
popular adjectives in reserve for emphasis, if needed — it is 
mainly because it turns out that it always ages prematurely, 
in efficiency, in looks, in sounds, in style. Rarely does the 
word refer only to an inharmonious crudity in lines and 
proportions; for of this shortcoming many an owner can 
remain happily unconscious, while to others, though they did 
not notice it at first, it gradually becomes a more and more 
aggravating source of mortification ; it "gets on their nerves" 
and prompts them to get rid of the car. 

Hundreds of errors can be committed in the design and 
production of an automobile, and it takes only three or four 
serious ones to place upon it the stigma of cheapness. There 
is no end to the combinations of mistakes which will result 
in this lapse from grace, and no single conception of the 
•"cheap" car can therefore be set up. The word, implying 
only a denunciation and negation, suggests no useful ar- 
rangement of the ideas which it conceals. Yet the general 
avoidance of all the faults for which this commonly em- 
ployed word may stand would mean a remarkable sort of 
progress of great economical and esthetic or educational value 
— with the usual commercial rewards for those accomplishing 
it in marked degree or in the most judicious manner. At 
this point the conception of The Car That Stays Young, 
being positive and comprehensive, suggests itself as one that 



can be cultivated and built up till it stands almost as clearly 
before the constructive mind as the actual Panhard-Levassor 
car did in 1895 or the Mercedes in 1901. The Car That Stays 
Young also represents a group of facts and ideas which 
can be followed up independently of routine work at fac- 
tories and independently of other descriptive or test-record- 
ing work in the press. The conception is in itself a classifi- 
cation of important facts relating to the future value and 
usefulness of a car; facts which are usually snubbed in com- 
parison with the careful attention given to all factors of the 
present day and hour, which always automatically assert 
their importance. Such a classification developed into a liv- 
ing and growing thing, to whose completeness automobile 
owners, repairmen and members of allied industries may 
contribute greatly from their experience, might eventually 
become a standard and highly specialized work of reference 
on Durability, which is the property on which data are most 
difficult to secure. 

In view of so many chances for contributing a mite to 
progress by starting inquiries and the collection of data 
under a new and promising caption, the writer will try to 
give an outline of the leading ideas and questions which 
arise when one attempts to draw a mental picture of The 
Car That Stays Young. Having no special competence to 
answer the majority of the questions, he must leave them 
open, supplying only a framework to be covered and dressed 
gradually with the assistance of those who possess exact 
knowledge on the point involved in each instance. 

Some very general considerations on design and style pre- 
sent themselves first. 

Fancies Seldom Durable 

The Car That Stays Young is meant to be used for a 
number of years. It can have no conspicuous design fea- 
ture which is liable to be generally abandoned in later cars. 
A powerful conservative factor hides in this self-evident rule. 
It acted strongly against the introduction of 6-cylinder cars 
with long motor hoods, as the guarantee of the permanence 
of the type was vague; much less strongly against the V- 
eight and the twin-six which are shorter, and most of all 
in favor of the simple four which is standard. It forbids 
excessive rake of steering post and very low seats, huge fend- 
ers, bath-tub and boat bodies, fancy curves and garish colors. 
Any new style feature for which no substantial utilitarian 
reason can be advanced comes under the ban, but also the 
most promising engineering innovations are excluded so long 
as they remain subjects for discussion. Very knotty ques- 
tions, can of course, come up in choosing between motors of 
thoroughly established durability on one side and 40-speed 
(2,400 r.p.m.) or 50-speed (3,000 r.p.m.) motors of more 
advanced design or Knight motors, on the other side; in 
choosing between silent or roller chain gears and spur or 
miter gears, between ignition by magneto or by some of the 
devices which have followed the wide adoption of electric 
lighting and starting. Among starter systems the choice is as 
yet difficult. Even a highly sagacious judgment coupled with 
the greatest care in examining the product, to see whether 
innovation has been undertaken lightly or with thorough re- 
vision of all the construction features which it may affect, 
can scarcely give the full assurance that comes with Time 
and Reputation — speaking of time and reputation relating 
specifically to the design feature under debate in each case 
and not merely to the manufacturer's methods and standing 
in general; all make mistakes at one time or another. 
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The ambition to assist in testing out new principles in 
motor engineering by investing in the "last cry" and the de- 
sire for acquiring The Car That Stays Young are not fully 
or safely compatible. But on the other hand one who buys The 
Car That Stays Young has a long time to wait until he can 
do so again. Progress has time to mature fully before he 
needs to go into the market once more. Science becomes 
safely industrialized while he is slowly wearing out his first 
purchase. To display a fine dash in selecting a car in which 
the most advanced ideas are embodied must always be a 
luxury and a risk, since scarcely any important idea reaches 
practical maturity till it has been on trial for 3 years with 
the manufacturer and for 3 years more with the public. 
"Art is long and life is short" holds good for the art of build- 
ing cars and for the lives of the users. If the object is to 
crowd sensations and technical automobile experience into 
the short span of years during which motoring for the sake 
of motoring remains interesting to any one individual, the 
Car That Stays Young is not in all respects the ideal, but 
among the general public probably not more than one in a 
hundred will deliberately buy experience if he knows how to 
buy satisfaction. If style and lasting utility with few 
troubles can be combined, he will prefer such a combination 
to a flash of pride in a car that is marvelous today and doubt- 
ful next year. 

Large Progress Matures Slowly 

The number of years required for the thorough mise au 
point of important engineering ideas can be realized from ex- 
amples. The ups and downs of alloy steels have not come 
to rest yet. Riveting is not yet a perfected process for 
frames, but frequently gives way in trucks where loads are 
heavy and vibration is pronounced, yet no form of welding 
takes its place entirely. Patience forsook nearly all who tried 
to subdue the promising air-cooled motors, but it survives 
in a single important instance among automobiles as well as 
for one class of aeroplane motors and now bids fair to come 
to new life in twin fours, sixes and nines. The gradual in- 
crease of stroke length and piston speed, with the accom- 
panying lightening of parts, is still seeking its best limits in 
European cars and corresponding but different limitations 
suitable for American conditions and fuel prices. No spring 
system departing from the standard has yet been accepted 
as finally superior. The two-cycle motor is still stubbornly 
advocated and represented in Europe, though little used. 
The motor bus is still in its infancy in the matter of general 
design and weight. Every step toward the best has its pit- 
falls and stumbling blocks and is contested by the fairly good 
whose shortcomings are known but endurable. 

Where the influence of these more fundamental features 
in motor vehicle construction are concerned the question of 
cost of production is in the background for determining 
whether the vehicle will be one that Stays Young or otherwise, 
while technical ability, experience, system and capital of the 
concern undertaking an innovation of this order must be 
accepted as factors greatly reducing the risk for the pur- 
chaser. For example, if a firm known to have all facilities 
for conducting tests and a large reputation at stake an- 
nounces that electric castings have replaced drop forgings in 
its new car, it is fair to assume that it has found a reliable 
technical advantage in the change — say one depending on a 
stronger alloy and simpler heat treatment — but if a firm 
with fewer safeguards against error were to switch from 
forgings to stampings the change could not be accepted with 
the same assurance, and were it to adopt castings there would 
be room for a suspicion that they were chosen for being 
cheaper in small quantities. Though the industrial history 
teems with examples of technical slips committed by large 
firms and resulting in reducing the durability and reliability 
of its cars for a season or two, it abounds in far greater de- 
gree in examples of minor concerns which have gone to the 
wall for daring to take a technical lead prematurely. 



If The Car That Stays Young is to have advanced tech- 
nical features at all comprehensive or vital in character, it is 
therefore necessary to conclude — as most purchasers indeed 
do conclude — that it should at least be the production of a 
concern having much to lose by an error. There is scarcely 
any room for patronage of the admirable strugglers in the 
industry unless they stick closely to the established data in all 
important engineering features and surpass their big com- 
petitors in attention to the taste and durability of details and 
appearances. 

Where Judgment Presides 

With regard to these details and appearances the re- 
quirements for The Car That Stays Young fluctuate of 
course somewhat in conformity with the progress that is 
accomplished from year to year or from day to day, but 
the sins which are committed to meet the price question 
or for lack of knowledge of the "unmechanical" materials 
are usually definite and avoidable; somebody knows how 
the most favorable proportion between cost and value could 
have been maintained, while in the case of one of the larger 
technical questions nobody knows the final equation for 
sure or has means for proving his knowledge. The simplest 
observations in the streets, roads and repair shop disclose 
a number of details which make a car old in looks or action 
or both, and many which suggest inquiries. 

Vulnerable Fenders 

Crumpled, buckled and rusty mud fenders are common 
and very disfiguring. The means for obviating this trouble 
are found not only in careful driving, but in the use of 
crowned shapes which are much stronger than the flat ones 
against all impacts and resume their shape after a slight 
buckling, and in avoiding to have the edges of the fenders 
extending so far in any direction that they will be sure 
to receive accidental bruises in the traffic or the careless 
entering of a garage. The manufacturer is not always 
supposed to have anything to do with the careful driving 
which protects fenders, but it is readily realized that in 
reality the responsiveness of clutch, carbureter, steering 
gear and brakes and even the change-gear ratio, the shapes 
and locations of levers, pedals and throttle-control have great 
influence to facilitate just those minor swerves in emer- 
gencies by which the caroming with other vehicles is 
avoided. From this point of view the protection of the 
fenders becomes a deeply technical problem. The use of 
crowned shapes is simpler and, while the best of these,, 
which have no flat portions, cost more than flat ones, they 
can be narrower than the latter with the same clearance* 
for spring action and the same protecting capacity, since- 
they envelop the wheel more closely. They are theref&r- 
naturally less exposed as well as stronger and prettier.. 
No doubt, there are some advantages to be gained for the? 
ordinary fiat fender by studying the material, the shapes; 
and the points of attachment of the brackets which support: 
it. Elastic yielding may be encouraged, perhaps. Data 
may be in existence on these particulars, but an obviously - 
safe precaution lies in having some more robust part project . 
farther than the edge of the fender. The value of a prom- - 
inent hub cap and of a running-board a little broader than 
the fenders with which it connects, is probably well worth 
looking into. An outward flare is an old expedient, which 
may afford some protection by allowing the fender to yield 
elastically to an impact which would injure it if received 
squarely edgewise. A close study of the smallest possible - 
dimensions of the fenders consistent with their purpose 
leads to the crowned type eventually, but would reduce many 
flat fenders to safer proportions where price is important. 
The flat but edged fender is the compromise solution. The 
front fender which turns with the wheel may be susceptible 
of improvement, but here barely requires mention, as it . 
represents no established practice. With regard to a finish * 
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for fenders other than paint or baked enamel and ma- 
terials other than sheet iron and aluminum, every prac- 
tical possibility is as yet to be classed among innovations 
and therefore not yet of interest for building up a concep- 
tion of The Car That Stays Young. 

Other points, each of which also branches into a network 
of questions, are such as the following: 

Radiators, to keep them from leaking or having cooling 
fins crumpled. 

Rusty mufflers and exhaust pipes. 

Dented motor hoods; rusty streaks at joints with radiator 
and dash. 

Running-boards; with or without an apron. 
Foot-board finish; pedals and pedal slots. 



Motor finish and noises; mounting of motor and drip pan. 
Wire and wood wheels; demountable wheels; demountable 
rims. 

Steering linkage; joints, buffer springs, noises, finish. 
Front seats and their upholstering. 
Doors and hinges. 

Paint and varnish, composition and colors. 

Leather and its substitutes; cloths; seat springs. 

Lines of wear on bodies; exposed portions in general. 

After commenting upon each of these points in the next 
instalment, an effort will be made to sound specialists in the 
automobile industry or its allied industries for definite data 
on the features with which they are most familiar. 
(To Be Continued) 



Eisemann Device Starts Heavy Motor When 
Cranked Slowly by Hand 



WHAT is termed an impulse starter 
has been developed by the Eise- 
mann Magneto Co., Brooklyn, N. Y.; it 
is a device which causes a standard 
magneto to produce a hot spark, regard- 
less of how slowly the motor is cranked. 
It is intended especially for heavy motors 
used on trucks, tractors, etc., though it 
may be employed on passenger cars as 
well. 

The production of a hot spark regard- 
less of cranking speed is produced by 
automatically compressing and releas- 
ing two springs which are part of the 
driving mechanism and which give the 
armature a sharp twist and thus cause 
the spark to occur at the proper mo- 
ment. At speeds above 120 r.p.m. the de- 
vice is automatically drawn out of action. 
The device can be attached to any model 
Eisemann magneto. 

Fig. 1 shows the device when the 
motor is running, when it merely acts as 
a coupling between the drive shaft and 
the armature.. Fig. 2 shows it just be- 
fore the trigger lets go and the armature 
is snapped forward, producing the spark. 

The member A is driven from the 
timing gear; B is the part that drives 
the armature; C is a trigger which 
transmits the drive from A to B when 
the motor is running, and drops in the 



notch in the cross bar by the action of 
gravity when the crank is slowly turned. 

The impulse springs are placed be- 
tween the two blocks D which are fas- 
tened to the driven member B and the 




Eisemann Impulse starter and coupling 
mounted on magneto 

pins E which are part of the driving 
member A. Turning A in the direction 
of the arrow compresses the springs. 

When the crank is turned the trigger 
is moved around so that it drops into 
the notch in the cross bar by gravity, 
and thus holds the driven member B 



temporarily against rotation. Further 
movement of the crank; handle com- 
presses the springs, and when the com- 
pression is complete the cam on the 
trigger comes into contact with the 
driving member A and pulls the trigger 
away from the notch in the cross bar 
thus releasing the driven member and 
allowing it to fly in a clockwise direc- 
tion; rotating the armature and pro- 
ducing the spark. 

The trigger is heavily weighted on its 
upper half, and as soon as it is rotated 
it tends to move inward still further so 
that when the driven member snaps in 
a clockwise direction the trigger 
drops into the notch F in the driving 
member, Fig. 1. This feature allows the 
drive to be positively transmitted and re- 
moves the load from the springs. This 
connection is maintained until the speed 
drops below the minimum operating 
speed of the motor, at which time gravity 
becomes stronger than centrifugal force 
and allows the trigger point to come 
into contact with the notch again. 

All parts are fully inclosed and operate 
in grease. The device also incorporates, 
on its driving side, a standard Eise- 
mann coupling which not only gives 
flexibility, but also allows the magneto 
to be removed by lifting directly upward. 






Fig. 1 — Impulse starter In position for 
motor running 



Fig. 2 — Impulse starter just before arma- 
ture is released 



Fig. 3 — Section through starter and coup- 
ling. Trigger Is shown at C 
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Pagel Oil Indicator 

AN oil feed indicator which will stop 
the motor instantly should the 
lubricating oil become exhausted 
in the crankcase, the strainer clogged or 
the pipes leaky, has been brought out un- 
der the name of the Pagel oil feed indi- 
cator. This indicator also checks exces- 
sive speeds of the motor. It is mounted 
on the cowl board in the customary man- 
ner. The oil register fits in a 2-in. hole 
and has a %-in. standard pipe thread 
connection either internal or external. 
The automatic motor stop is made either 
for the pressure or non-pressure feed 
system and is so arranged that by at- 
taching the ground wire from the mag- 
neto it will stop the motor automatically 
should the oiling system fail. It is a 
plunger device, as shown in the accom- 
panying illustration, being so arranged 
that when the oil ceases passing through ' 
the feed, the plunger is seated and 
grounds the magneto. 

The oil enters the opening of the oil 
feed indicator at the left and on its way 
forces its piston backward. This piston 
operates in a tapered cylinder. The oil 
flows past the piston and out again 
through the opening at the right. The 
movement of the piston causes the hand 
control to rotate, the dial being insulated, 
and when the oil ceases to pass through, 
the indicator rests on the motor stop pin, 
thereby short-circuiting the magneto and 
stopping the car. The speed pin can be 
set at any desired rate and when the mo- 
tor speed is sufficient to carry the indi- 
cator to the pin, it short-circuits. This 
does not stop the motor but prevents it 
from going faster. The oil feed indica- 
tor sells for $2.25 f.o.b. Sycamore, 111. 
The Pagel oil register may be obtained 
for $1, as may be the Pagel automatic 
motor stop — Turner Brass Works, Syca- 
more, 111. 

Goodrich Gasoline Hose 

The inside rubber tube of the Good- 
rich gasoline hose is protected from the 
action of the gasoline by a fine fabric 
especially treated which is held in place 
by a steel wire. Thus, no matter how 
much disintegration takes place no par- 
ticles of rubber, no matter how small can 
possibly get into the gasoline and thus 
cause trouble in the carbureter or motor. 
The wire is a flat steel spiral covering 
approximately two-fifths of the fabric 
surface and it prevents the hose from 
kinking. The hose is made in two styles, 
the Commander and the Goodrich. The 



latter has a smooth surface and the pro- 
tecting wire in its interior is wider than 
that of the Commander variety which 
has a corrugated surface. — B. F. Good- 
rich Co., Akron, Ohio. 

Buell Explosion Whistle 

A novel idea in warning signals has 
been brought out under the name of the 
Buell explosion whistle. It comprises a 
whistle type of signaling device mounted 
in the valve cap of one cylinder where a 
portion of exploded gas which attains a 
pressure of from 250 to 300 lb. is used 
to blow it. The mounting usually em- 
ployed with the whistle is shown in the 
accompanying diagram, the device screw- 
ing into a special plug by means of a 
standard spark plug thread. 

The device is quite simple, consisting 
of a small poppet valve and a high pres- 
sure whistle controlled by a 1/16-in. 




Buell explosion whittle mounted on cylinder 




Cohn Aristocrat goggles with case 




cable located on the steering column. The 
valve is very sensitive so that a slight 
touch is all that is necessary to blow the 
whistle, and one of the great advantages 
of the signal is that the gas is clean, 
therefore not choking up the whistle with 
carbon and soot after it has been in use 
for a short time. The whistles come in 
two models, a single tone and a chime, 
both being 2 in. in diameter, and are of 
compact design. The chime is produced 
by three different tones, one of which is 
quite low and designed to give a pleasing 
tone to the whistle. With this arrange- 
ment, an easy musical signal is given 
when time is not pressing, but in case 
of emergency, an abrupt and powerful 
warning can be* produced. 

The special plug is useful on Ford 
cars and other cars where it is not pos- 
sible to mount the whistle in a valve cap. 
The price of the three-tone chimes sup- 
plied in any spark plug thread size is 
$6, and a single-tone whistle with valve, 
$4.25. The special spark plugs for Ford 
cars, etc., are $1.25. — U. L. Mfg. Co., 
Chicago, 111. 

J-M Narco Tire-Cut Filler 

This tire-cut filler is designed for 
sealing up little cuts and scratches in 
the casings of tires which would other- 
wise be enlarged by sand and stone par- 
* tides and it is claimed to greatly pro- 
long the life of casings treated in this 
manner. The filler welds itself to the 
walls of the cut and the loosened tread 
and solidifies quickly, becoming an in- 
tegral part of the tire without in any 
way impairing its resiliency. The filler 
comes in small tubes at 50 cents and in 
larger ones at $1.00. Tapering spouts 
on the tubes permit of quick and easy 
application. — H. W. Johns-Mansville Co., 
New York City. 

Cohn Motor Goggles 

A complete line of goggles for automo- 
bile use is incorporated in the five brands 
known as the Turtle, Peerless, Tourist, 
Aristocrat and Elite. The Turtle is the 
goggle with round eyepieces and patent 
frames and temples. The feature of the 
glass is the fact that the temples can be 
bent to any desired size or shape, as they 
are unbreakable. Folding side sheets of 
the same material, known as Zylonite, 
are supplied if desired. Peerless is a 
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Front view, side view and pipe connect Ion detail of Pagel oil feed Indicator 
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slightly different shape goggle and also 
has the Zylonite frames and unbreakable 
adjustable temples. Side guards can 
also be furnished with these. The Tour- 
ist is a flat, straight frame goggle with 
horizontal bridge so designed that it can 
be worn over the regular eyeglass. Like 
all the other goggles in the line, it has the 
unbreakable adjustable temple. The 
Aristocrat is a curved bridge goggle with 
a round eye, 2% in. in diameter. The 
Elite goggle is designed to fold and has 
collapsible temples which are also com- 
posed of the non-breakable Zylonite. 
These are wide, rectangular lenses with 
a hinged frame, the eyepieces being 3 in. 
long by 1% in. high. Prices vary with 
the designs and the lens sizes. — Max G. 
Cohn & Co., Inc., New York City. 

Mertz Valve Spring Release 

A valve spring release for the purpose 
of taking out the spring seat retainer 
and otherwise working with a valve 
against the valve spring, has been 
brought out under the name of the Mertz 
valve spring release. It consists of a 
vertical bar at the lower end of which 
there is a projection fitting beneath the 
valve spring seat and at the upper end 
has a clamp which can be screwed down 
directly on the valve itself. In order to 
have the correct height for the arm con- 
taining the clamp which screws down 
upon the valve, there is a sliding arm 
which locks in any position on the ver- 
tical bar. 

The correct length of the instrument 
is given on removing the first valve. At 
the bottom there is also an adjustable 
gage to fit the valve spring washer and 
the correct height of the instrument is 
fixed by locking the clamp holder in the 
correct position. The operation of the 
instrument can be readily grasped from 
the accompanying illustration. The 
Pitch of the screw thread on the clamp 
is such that the strongest valve spring in 
use can be compressed by merely tighten- 
ing on the thumb screw with the thumb 
•nd forefinger. The price of the re- 
lease is $2.— H. B. Mertz Co., Pitts- 
burgh. Pa. 

Advance-Toledo Power Tire Pump 

This is a pressed steel tire pump 
which can be fitted to used cars as well 
« to new. The cylinder and upper half 
rf crankcase is a steel stamping, and the 
cylinder itself is reamed and burnished. 
The lower half of the crankcase is also 
1 rteel stamping, giving a two-piece body, 
both steel stampings, and giving the ad- 
vantages of strength and lightness ex- 
pected from this construction. The pis- 
ton is of cast iron with soft steel rings. 
The pump crankshaft is a drop forging, 
»nd the bearings are nickel-babbitt die 
east in the body. The pump is provided 
with a gear shift so designed that the 
sliding gear on the pump crankshaft is 
assembled with the hub on the outside. 




Mertz valve spring release 




Advance-Toledo power tire pump 
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Safetyllte rear signal and license plate com- 
blned showing direction arrows 




Warren motor restaurant for Ave 



The advantage is that when the gears 
are put into engagement with the drive 
the stresses are all close to the pump 
bearings. 

The intake port is covered with a pro- 
tector which prevents dirt or sand from 
entering the pump, and the hose con- 
nection at the pump end is a special de- 
sign, giving a large opening into the hose 
and a large substantial thread at the 
hose end. The pump sells for $15 with 
all fittings. — Advance Machinery Co., 
Toledo, Ohio. 

Premo Accessories for Ford 

Under the name of Premo two new 
accessories have recently been put on the 
market, one a constant tension fan belt 
adjustment for Ford cars and the other a 
gas and spark control for Fords. The 
constant tension fan belt adjustment con- 
sists of a coil spring attachment which 
clips to the fan belt pulley shaft holder 
and holds the belt perpetually under the 
proper degree of tension. 

The gas and spark control is supposed 
to take the place of that originally on 
the car by slipping the polished brass 
collars over the teeth of the old quadrant 
and clamping the friction device to the 
levers. The makers claim a gain in ap- 
pearance and durability. The price of 
the fan belt adjustment is 50 cents and 
of the spark and throttle control $1. — 
New York Motor Device Co., New York 
City. 

Safetylite Rear Signal 

The Safetylite is the name of a rear 
signal recently put on the market which 
indicates the direction in which a car is 
going to turn as shown in the accom- 
panying illustration by means of ar- 
rows. The device consists of an aluminum 
casing containing electric bulbs con- 
trolled from the dash or steering wheel. 
The light from the bulbs brightens either 
the right or the left arrow so as to ren- 
der it clearly visible to a driver in the 
rear. The signal is fitted with a stand- 
ard license-plate bracket and sells for 
$15. — Automatic Signal Appliance Co., 
Cleveland, Ohio. 

Warren Motor Restaurants 

The Warren line of motor restaurants 
is comprehensive, embracing every style 
and size, but the one which appears most 
popular is naturally the five-person type 
illustrated herewith. It is made in style 
like a suit case, a wood box being cov- 
ered with black enameled duck and lined 
with black and white striped enameled 
cloth. The case contains two nickel- 
plated food cases, each 8% by 5% by 4% 
in., knives, forks, spoons, cups and plates 
for five persons, two glass jars and a 
place for a vacuum quart bottle — which 
is not included. The case is 19% in. 
long, 14 in. wide and 6 in. deep. The 
set sells for $17. — Warren Leather Goods 
Co., Worcester, Mass. 
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America's First Concrete Speedway 

Twin City Oval Ready for 500-Mile Derby 



THE Twin City concrete speedway on which the first 
annual World's 500-mile Derby is to be run on Satur- 
day, Sept. 4, is America's only concrete speedway, 
and is regarded by F. H. Wheeler, of Indianapolis, Ind., its 
chief promoter, as the greatest in the world. It is a 2-mile 
track, laid inside a high wooden fence over 3 miles long. It 
is just south of the Minneapolis city limits and is only a 
short distance across the Mississippi and Minnesota rivers 
from St. Paul. It is decidedly a Twin City affair. To date 
the investment has been $870,000, which will be raised to 
near $1,000,000 when the grounds are landscaped next 
Spring. 

The track is 80 ft. wide for 1577 ft in front of the judge's 
stand, and on the turns and backstretch is 60 ft. The 
straightaway is 285 ft. long, practically flat, with an angle 
of only 1 ft. 

From the ends of the two stretches are easement curves of 
800 ft. entering into the high circle or leaving it, at 8 ft 
height. These four easements allow the drivers to rise 
gradually into the total angle of 14.98 ft, or extreme height 
at the outside from the ground at each end of the oval, and 
to drop down again into the stretches. The change from the 
end of the easements into the high curve is a 1 per cent 
grade. 

40-Ft Safety Zone 

The safety zone in front of the stands is 40 feet and 
inside the parking boxes are set back a similar distance. 
The retaining wall on both sides of the track is of concrete, 
2 ft. 6 in., or 2 ft above ground. 
This wall is 12 in. at the bottom and 
9 in. across the top. The tire protec- 
tion in front of the stands is 10 ft. 
netting strung on iron posts set in the 
retaining wall. The radius of the 
cement circles from the two end 
major axes is 1350 ft. The height 
of the outside of the track on the 
curves is 14.98 ft. 

The track, which is expected to de- 
velop above 100 m.p.h., was built as 
follows: A sand water-settled base 
was slushed in, ranging from 18 in. 
to 8 ft. thick. This was rolled in 
layers of a foot by a 12-ton roller. 
Above this was laid a concrete base 
reinforced with flat expanded metal 
6 in. thick, a 1-2-4 mixture of cement, 
sand and stone. This was covered 
with an inch of 1 to 1 trowel finish 
of cement and sand. 

The forty pits are each 8 by 15 ft. 
abutting the 30-in. track retaining 
wall, separated by 2 by 4 wood parti- 
tion with wood backs, equipped only 
with a bench seat at the rear and 
sand floor. 



a fifth is at the end of the backstretch and another at the 
second curve top. Bleachers are on the backstretch. The 
total frontage of the grandstands is 3672 ft. and of the 
bleachers 912 ft In all there are 1840 boxes seating 11,016 
persons. The grandstands seat 48,796 and the bleachers 
more than 10,000. The stands are frame, covered, set on 
wood towers of 8 by 8 timbers and 2 by 6-in. crossbeams, 
fully braced in both directions with a carrying capacity of 
live load of 150 lb. to the square foot. 

The boxes are 6 by 8 ft. with rise of 8 in. in each case 
and 24 in. for the last tier. Between the tiers are 6 ft 
walks. In each box are six armchairs. The grandstand 
seats have iron hand rails and small opera backs. Thirty- 
six official garages are in a frame building, each 12 by 16 
ft with folding front door, back of the main grandstand. 

Automobiles gain entrance to the grounds at six points 
and to the oval by three subways. Back of the main grand- 
stand is free parking space for 15,000 cars, in the oval are 
2000 reserved parking spaces, and reserved room for 20,000 
more. The subways are reinforced concrete, 60 ft. long 
and 60 ft. wide with 12, 14, and 16 ft. headway, respectively, 
decreasing to 9 ft under the track. For pedestrians 
from the street railway lines at the backstretch is an addi- 
tional subway 12 ft. wide. 

Exact cost of the track and equipment cannot be known 
until an audit is made, but President F. H. Wheeler gives 
estimates as follows: Land, about 342% acres, $175,000; 
grading, $100,000; track, $250,000; stands, $150,000; fences, 
$100,000; tunnels, $70,000; buildings, $25,000. 



71,616 Is Seating Capacity 

Total seating capacity provided is 
71,616. Four grandstands are in 
front of the pits on the front stretch ; 




To Minnea polis 

Diagram of tne Twin City Motor Speedway, showing arrangement of grandstand*, 

parking spaces, etc. 
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Making Meetings Pay 

THE Society of Automobile Engineers is to be 
congratulated that it has so active an offspring 
of the main body as the Detroit Section, which has 
just formally announced its occupancy of permanent 
quarters with a paid secretary. 

One year ago this section was struggling along 
as best it could with a more or less apathetic interest 
shown. To those who had the society's doings at 
heart it seemed deplorable that a section so advan- 
tageously situated as the Detroit branch was, in the 
very center of the industry, should not be command- 
ing of greater interest and enthusiasm. The regu- 
lars put their heads together and thought over the 
matter. They realized that the bait must be better 
papers and more of them by some of the foremost 
engineers, a goodly number of them residing in 
Detroit. So they set about righting matters. 

A prominent engineer was asked to give a paper 
on a pertinent subject. There was a surprising jump 
in attendance and interest. Engineers began to 
watch for the meetings, and to enter into the discus- 
sions. It was the beginning of a new era for the 
Detroit Section. 

Since then the movement for a home of its own 
was started and successfully carried to a conclusion, 
thanks to the aid of some of the representative manu- 
facturers in the industry. This but serves as a les- 
son for other branches of the Society. 



Progress in Radiators 

A CHANGE in automobile construction that has 
passed with little comment is the coming of 
the pressed-steel shell, now used on very many cars. 
Whether a radiator is of the honeycomb type or of 
the more common tubular pattern, it is equally a 
delicate, cellular structure containing a large number 
of joints and not possessed of any great mechanical 
strength. In fact the thinner and lighter its con- 
struction, the better will it operate as a radiator of 
superfluous heat. 

With the pressed-steel shell this delicate bit of 
apparatus is suspended inside a stiff casing which 
protects it from weaving strains, and can be struck 
or pushed without injury to the radiator proper. In 
the old pattern, where the external portion also con- 
tained water and was made of thin sheet metal, 
accidental injury was easy, and the task of support- 
ing the cooler so that frame weave could not affect 
it has taxed the ingenuity of most automobile 
engineers. 

The new idea appears to be both better and 
cheaper, a rare combination of qualities; and thus 
the new style radiator ought to be written down 
as one of the conspicuous mechanical advances of 
the year. 

Saving Costly Parts 

WHAT is a problem of considerable importance 
in medium and low-priced cars is vital in 
vehicles selling for amounts which place them in the 
class of high-priced design. It might not be a matter 
of great importance to renew parts which are made 
from mild structural steels that are produced in 
great quantities and of uniform specifications, but 
when it becomes necessary to replace a part made 
from some high-grade electric furnace steel or some 
material which has cost hours of labor and taken 
the combined skill of metallurgists and shop workers 
it becomes necessary to use some means of lessening 
the cost to the owner of repair parts. 

The ideal car would doubtless be one in which all 
the high-priced parts were guarded against wear by 
intermediate buffers of lower price and lower grade 
materials which were sufficiently soft to absorb the 
wear while the higher-priced and harder materials 
went unscathed. It is a fact that in spite of the 
average price of cars falling year by year the life 
of the more important and expensive parts is in- 
creasing, due to these safeguards. 

Battery Exchange 

THE great delay in getting the battery charged 
has always been one of the inconveniences 
which the electric car owner has been desirous of 
removing. With the necessity of waiting several 
hours while a battery is being charged under the 
old system, it seems hardly possible that the new 
idea of battery exchange, which is in reality but 
putting into practice what has long been foreseen, 
has come to pass. 
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S. A. E. Adopts Re- 
ports of 7 Divisions 

Final Count on Letter Ballot 
for Standards Shows Every 
, Suggestion Adopted 

New York City, Sept. 1 — Final count 
on the letter ballot for standards recom- 
mendations of the Society of Automobile 
Engineers has now been completed and 
the results show that all the suggestions 
as to new and revised standards which 
were approved at the last meeting of the 
Society in June were adopted by a large 
majority in the letter ballot. The bal- 
loting was closed on Aug. 16. 

Voting members of the Society were 
urged to vote on all questions on which 
they felt technically qualified to express 
an opinion. Prior to adoption by letter 
ballot all of the recommendations in 
question had been approved by the re- 
spective divisions of the Standards Com- 
mittee having the work in hand, by the 
Standards Committee as a whole, by the 
Council and by the entire Society at the 
June meeting. The vote showed that- the 
total number of ballots cast was 154. Of 
these fifteen were defective for various 
reasons. The full report as to the detailed 
vote on each of the standards follows 
and shows that an overwhelming ma- 
jority was in favor of every suggestion. 
The highest number of negative votes 
polled against any recommendation is 
noted as against the elimination of the 
gray iron casting specification. The 
votes counted against this numbered 
only seven with eighty-seven in favor of 
the elimination. The detail report fol- 
lows : 

SIXTH REPORT OF CAHBURKTER FIT- 
TINGS DIVISION 

Yes No 

Flanges for M in. and % in. carbu- 
reters 87 0 

Flanges for 2H in.. 3 in. and 3% in. 
carbureters 83 2 

Carbureter air beater 78 S 

SEVENTH REPORT OF ELECTRICAL 
EQUIPMENT DIVISION 

Yes No 

Bulb' bases, sockets and connector 

plUKs 85 3 

SECOND REPORT OF ELECTRIC VE- 
HICLE DIVISION 

Yes No 

Motor voltage 55 5 

Motor name-plates 60 2 

Number of cells in standard battery 

equipment 56 4 

SEVENTH REPORT OK IRON AND STEEL 
DIVISION 

Yes No 

Revised vanadium steel speciflations. 90 2 
Specification 3330 — nickel chromium 

steel (new) 91 1 

Revised steel castings specification .. . 8s 2 
Elimination of gray iron casting spec- 
ification 87 7 

Revised notes and instructions on 
steels, etc 92 1 

SIXTH REPORT OF MISCELLANEOUS 
DIVISION 

Yes No 

Flat fan belt and pulley widths 95 1 

Cotter nln sizes 101 1 

Brake lining sizes 85 5 

FOURTH REPORT OF SPRINGS DIVISION 

Yes No 

Nomenclature of cantilever springs.. 89 3 
Tests for parallelism of eyes and 

master leaf 88 2 



Eye bushing and bolt tolerances 86 2 

Wrapped eyes 87 1 

Width of spring ends 87 3 

Frame brackets 84 4 

Offset of center-bolts 86 1 

Nuts for spring clips 85 4 

Center-bolts 84 1 

Center-bolt nuts 83 2 

>pring widths 82 4 

REPORT ON BELL HOUSINGS 

Yes No 

Number of bolts 73 4 

Flange widths 75 2 

Holt hole circle 73 2 * 

October Standards Committee Meet- 
ing at Chicago Athletic Club 

New York City, Sept. 1 — Meeting 
dates and places for the October Stand- 
ards Committee meeting and the meeting 
of the entire organization for the 1916 
winter session are announced by the So- 
ciety of Automobile Engineers. The 
headquarters of the Standards Commit- 
tee meeting to be held in Chicago on Oct. 
14 will be the Chicago Automobile Club. 
In all probability there will be an after- 
noon as well as a morning session, the 
opening being at 9 a. m. Reports will 
be made by several divisions of the So- 
ciety and the meeting will probably be 
attended by many members. 

The divisions which will in all prob- 
ability have progress reports to make 
are those dealing with electric vehicles, 
the miscellaneous division, truck stand- 
ards and foreign co-operation. 

The electric vehicle division will, in all 
likelihood, report again on speed and 
mileage ratings and on specifications in- 
volved in the assembly and operation of 
battery-propelled cars. 

The miscellaneous division has still to 
report upon a number of subjects, includ- 
ing universal license plates, position of 
motor numbers, expression of car weight, 
air pump bases, water hose and hose 
clamp dimensions. 

The truck standards division and the 
foreign co-operation division which was 
formerly known as the International 
Standards Division will, according to the 
present schedule, submit some important 
matter with regard to solid tire equip- 
ment in this country and abroad. These 
divisions will hold a joint meeting at 
the office of the Society in New York on 
Sept. 7 for the purpose of considering 
data relating to industrial truck stand- 
ards, smaller than 36-in. diameter tire, 
branding of millimeter equivalent dimen- 
sions on solid tires, universal standards 
for truck tires and wheels, actual devia- 
tion from nominal tire tread diameter, 
carrying capacity table, %-in. felloe band 
thickness for 6-in. dual tires and trailer 
hitch. 

Small Waverly Truck Coming 

Indianapolis, Ind., Aug. 27 — It is 
stated on good authority here that the 
Waverley Co. of this city will in the 
future announce a new electric com- 
mercial model of light capacity at a lower 
price than heretofore Waverley vehicles 
have been offered. 



S. T. Davis, Locomo- 
bile Head, Dies 

Connected with Industry Since 
1899 — Had Been Locomobile 
President Since 1902 

Bridgeport, Conn., Sept. 1 — S. T. 
Davis, Jr., president of the Locomobile 
Co. of America, died here at 2 o'clock 
last night from hemorrhage of the brain. 
Mr. Davis was taken ill on Saturday 
with what appeared to be acute indiges- 
tion but a hemorrhage occurred on Mon- 
day and his condition became rapidly 
worse. 

Mr. Davis, who had been connected 
with the automobile industry since 
June 13, 1899, the date on which he 
used his first car, was born in Washing- 
ton, D. C, Feb. 8, 1873. He entered Co- 
lumbia College preparatory school and 
took the degree of civil engineer from 
the Rensselaer Polytechnic Institute, 
Troy, N. Y. 

In 1900 he started as treasurer of 
the Locomobile Co. of America, under 
A. L. Barber, a position which he held 
for 2 years, after which he became 
president, an office which he held up to 
his death. Mr. Davis was one of the or- 
ganizers of the National Association of 
Automobile Manufacturers in 1900 and 
was its first president. Since that time 
he was on the directorate of this organ- 
ization and its successors, the National 
Automobile Board of Trade and the Na- 
tional Automobile Chamber of Com- 
merce, Inc. 

Mr. Davis had a number of interests 
outside the automobile industry, being a 
director in several companies and being 
interested in real estate and banking to 
a considerable extent. 

He was a member of the following 
clubs: New York Yacht; Automobile 
Club of America; Ardsley Club; Brook- 
lawn Country Club; Automobile Club of 
Bridgeport; Algonquin; Seaside; Bridge- 
port Yacht Club; the University Club in 
Bridgeport, and the University Club in 
New York. 



New Olds Model at $1,162.50 for Southern 
States 

Lansing, Mich., Aug. 30 — The Olds 
Motor Works are now supplying dealers 
in the Southern States and in other parts 
of the country with a special model 
wide tread four-cylinder Oldsmobile 43, 
the price of which is $1,162.50 for either 
the roadster or touring car. This model 
is fitted with specially constructed wire 
wheels finished in- red light enamel and 
by the use of an extra wide tread on the 
wheels it is not necessary to lengthen 
the axle shafts. 
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Heinze Co. Enters 
Starter Field 

To Open Plant in Springfield, 
0.— Begins Work in 
60 Days 

Springfield, Ohio, Aug. 30 — The 
John O. Heinze Co., recently formed to 
make electric self-starters in this city at 
the Shuey factories' building, is prepar- 
ing to employ a force of 300 men, it is re- 
ported. Associated with Mr. Heinze is 
William Pflum, who was formerly vice- 
president and general manager of the 
National Cash Register Co. 

Mr. Heinze is vice-president and chief 
engineer of the company. Before com- 
ing to Springfield, Mr. Heinze was chief 
engineer of the Northway Motor Co., De- 
troit. 

The company has taken out patents on 
an electric starter, for lighting and ig- 
nition apparatus. The company will 
manufacture these apparatuses in large 
quantities. The company expects to be- 
gin the manufacture of its products 
within sixty days. 

The company has brought a number 
of men from Detroit and other cities. 
Among these are: Paul Arthur, former 
assistant engineer of the Continental Mo- 
tor Co., Detroit; Gordon Reid, formerly 
assistant to chief engineer Dunham of 
the Chalmers Motor Co., and John 
Boone, electrical engineer of Detroit. Mr. 
Arthur is head of the designing depart- 
ment and Mr. Reid is in the efficiency de- 
partment. Mr. Boone is electrical en- 
gineer and chief of the laboratory. Wil- 
liam Pflum is president and general 
manager. 

S. A. E. Sections Active in September 
New York City, Sept. 1 — The month 
of September starts the activities of the 
Society of Automobile Engineers. The 
Detroit, Indiana and Metropolitan sec- 
tions have all announced their meeting 
topics and the dates and places have also 
been decided. Another section activity 
which may soon take place in connection 
with the meeting of the Standards Com- 
mittee at Chicago in October is the 
inauguration of a Chicago section. 

The Metropolitan Section will hold its 
meeting at the Automobile Club of Amer- 
ica, New York City, on Sept. 16. Leon 
Goldmerstein, a member of the Aeronau- 
tical Society and associate editor of the 
Journal of the American Society of Me- 
chanical Engineers, will present a paper 
on the aeroplane. In addition H. G. Mc- 
Coomb, chairman of the Research Com- 
mittee of the section on governors will 
submit the final report of this body for 
discussion. 

On the same night as the Metropolitan 



Section meeting the Detroit section will 
open its program at the Ponchartrain 
Hotel with a paper by J. G. Vincent en- 
titled "A Discussion of the Twin Six 
Motor." The entire technical section will 
be devoted to the reading and discussion 
of this paper. 

On Sept. 24 the Indiana section will 
also hear a paper by Mr. Vincent and in 
addition James E. Diamond will talk on 
aluminum pistons. The meeting will be 
held in the rooms of the Hoosier Motor 
Club at the Claypool Hotel. 

Winter Meeting in Show Time 

The 1916 winter meeting of the So- 
ciety of Automobile Engineers will be 
held in New York in the first week of 
next year, during the automobile show. 
It is the intention of the Meetings Com- 
mittee and the Council that the coming 
national sessions shall be fewer in num- 
ber than heretofore and be the occasion 
of the presentation and discussion of pa- 
pers of marked interest and value to au- 
tomobile engineers. Features of the 
technical program, which will include 
consideration of reports of various Divi- 
sions of the Standards Committee, are 
now being arranged. The members are 
requested to express their views as soon 
as possible as to what subjects it is de- 
sirable to have treated at the coming 
meeting. It is requested that in sending 
suggestions rather full outlines of the 
proposed papers be given, including the 
naming of preferred authors. 



To Make Four-Wheel-Drive Auto- 
mobile Chassis 

St. Paul, Minn., Aug. 30 — The Twin 
City Four-Wheel Drive Co., recently in- 
corporated with a capital of $500,000, to 
manufacture four-wheel drive trucks, 
will also make a chassis for automobiles 
on the four-wheel-drive principle. The 
company has opened temporary offices at 
2334 University Avenue, S. E., Minne- 
apolis. Announcement of the formation 
of the company and its factory plans 
was made in The Automobile for Aug. 
26. 



Maxwell Ships 250 Cars Daily 
Detroit, Mich., Aug. 31 — The Max- 
well Motor Co., Inc., is shipping daily 
from its Detroit plants 250 cars of the 
1916 model, a marked increase over pre- 
vious production records. 

"Reports from our dealers throughout 
the country," said sales manager C. E. 
Stebbins of the Maxwell company, "in- 
dicate that our estimates as to our 1916 
output is already about 10,000 cars un- 
der what it should be. In other words, 
to date our dealers have asked for 
nearly 10,000 more cars than their con- 
tracts call for." 



New Madison Six Is 
on Market 

Has Rutenber Motor— Seven- 
Passenger at $1,085— 
Five, $985 

Anderson, Ind., Sept, 1 — Special Tele- 
gram — A new six-cylinder model has 
been brought out by the Madison Motors 
Co., this city. It uses a Rutenber six- 
cylinder block motor, 3x5 in., with 
Remy starting and ignition system, the 
ignition being the Remy magneto type 
distributer. Motor and gearsets are unit 
with the flywheel entirely inclosed with 
120-in. wheelbase and 34 by 4-in. tires. 
The car sells as a seven-passenger tour- 
ing car at $1,685 and either a five-pas-- 
senger touring car or two-passenger 
roadster at $985. Axles are made by the 
American Gear & Mfg. Co. and clutch 
and gearset by Detroit Gear & Mfg. Co. 
Steering is by Warner reversible and 
full gear. Stewart vacuum gasoline sys- 
tem is used and equipment is complete. 

Daniels to Build Eight 

Reading, Pa., Sept. 1 — Special Tele- 
gram — A new eight-cylinder car will 
shortly be brought out under the name 
of the Daniels eight from a factory in 
this city by Geo. E. Daniels, formerly 
vice-president and general manager of 
the Oakland Motor Co., Pontiac, Mich. It 
is expected that the new car will use a 
Herschell-Spillman motor, and will be 
virtually a custom-made job, the stream- 
line body being made in five- and seven- 
passenger models and in the touring de- 
sign with center cowl as well as inclosed 
types. The wheelbase is given as 127 in., 
and the price will be in the neighborhood 
of $2,350. 

Polhamus Resigns from Bowser 

South Bend, Ind., Aug. 28. — A. Z. 
Polhamus, chairman of the executive 
board of the S. F. Bowser Oil Tank & 
Pump Co., Fort Wayne, has resigned 
from that position after serving the com- 
pany in various capacities for 25 years. 
He started with the firm in 1890 as 
superintendent of salesmen, later becom- 
ing assistant manger. He was a stock- 
holder, a director and secretary-treasurer 
of the firm when it was incorporated in 
1898. In 1904 he was chosen general 
manager and held that position until 
1914, when he was made chairman of 
the executive board. His health during 
the past few years has demanded open- 
air activities and he became interested 
in horticulture. As the affairs of the 
concern are in good condition at the 
present time, he has decided to retire. 
He will retain his financial interest in 
the company. 
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Trade Review of the 
Week 

Detroit Factories Struggle to 
Keep Up with Demand — 
Dealers Optimistic 

Detroit, Mich., Aug. 31 — Last week 
the Detroit automobile industry still 
continued to exert every influence that 
would aid in the production of the maxi- 
mum number of cars. Everywhere the 
demand has remained as stiff as ever, 
and in some instances it is claimed that 
dealers could take more cars than they 
have contracted for. It is evident that 
many estimates of certain dealers' al- 
lotments of cars should have been larger 
to take care of the trade, but it is almost 
impossible for the majority to increase 
the number contracted for, since the fac- 
tories' schedules have been based upon 
dealer contracts, and with a place for 
every machine it looks now like a for- 
lorn hope for any of them to expect to 
get more vehicles than their contracts 
stipulate. 

Healthy Production Conditions 

As an indication of how things are go- 
ing with some of the big factories, Dodge 
Bros, is now in about as healthy a pro- 
duction condition as it has been so far 
since beginning the making of a car un- 
der the Dodge name. The daily output 
is between 235 and 250 cars. Last week 
Packard announced that it is carrying 
the largest payroll in its history — about 
8200 men. The factory is practically 
ready for the quantity production of the 
new car, and motors and various parts 
are now coming through rapidly. Cus- 
tomers' cars will start to come along in 
about two weeks. Maxwell reports un- 
precedented demand from dealers and is 
making 250 cars a day. 

Another Cable Order 

The Scripps-Booth Co. last week re- 
ceived another cable order from England, 
this for 500 more cars, it is said. As the 
concern has already shipped some 400 to 
this dealer, the foreign business is as- 
suming large proportions. 

Chalmers is also breaking records, the 
Six-40 model receiving a good reception, 
especially through the East. Last week 
two trainloads of Chalmers cars were 
shipped to the New York branch, as an 
indication of the quantity trend of the 
business. 

Foreign Trade Grows 

There can be no doubt that foreign 
business is outstripping all expectations 
of a few months ago. Those concerns 
who already have good foreign represen- 
tation are doing their utmost to deliver 



cars to these agents, principally in 
England, and others are contracting for 
this invasion of the hitherto small mar- 
ket abroad. Many of the well-known 
London dealers have come over to make 
the best connections they can. One of 
the most prominent of the Detroit 
makers, who up to this time has had no 
English sale, has closed with a prominent 
Britisher for a considerable number of 
vehicles. 



Aug. Sales for N. Y. Break All 
Records 

New York City, Aug. 31 — The month 
of August has closed with record sales 
for the local automobile dealers. Never 
before in the history of the dealers has 
the automobile-buying public been so 
urgent in its demand for cars. August 
has in former years been considered a 
slack month, and the dealers had to wait 
usually until the middle of September 
or the beginning of October before trade 
picked up. This year, however, August 
sales have been on a par with those of 
March, April, and May. 

Business for September and October is 
expected to break records. Just at 
present the dealers are beginning to 
catch up on their deliveries and in a ma- 
jority of cases, especially in the small 
car field, shipments are coming in regu- 
larly. The buying public consists of 
farmers from Long Island and New 
Jersey, and hundreds of people who al- 
ready own cars, but who either want 
small or large cars for their separate 
uses. 

Last week the dealers were busy get- 
ting in their closed cars and to antici- 
pate inquiries for these cars, the ma- 
jority of them had new catalogs on 
their tables describing the new models 
in winter cars. A large sale is already 
reported in closed bodies. 

The small cars in August made very 
good sales. The Maxwell company sold 
ninety-one cars during the month. The 
Saxon company reports one of the best 
retail months, having sold sixty cars 
retail. Many inquiries are being made 
on its coupes and sedans. The agency 
expects a rush business until December. 

The Hupp agency is just beginning 
to make deliveries. Sales in August 
amounted to twenty-eight. It is 123 cars 
behind in orders. It expects a 100-per 
cent increase in business in September. 

Demand for Closed Cars 

The Chandler company reports the 
largest month it ever had, having sold 
109 cars to date, which is about 70 per 
cent better than last year's sales for 
that month. The agency expects a big 
demand for closed cars and at present, 
in anticipation of this demand, has 
several special closed bodies on its floor. 

Cadillac sales were much above nor- 



mal, almost doubling last year's mark. 
Sales during August were equal to the 
best months since January. The com- 
pany is doing a large business in closed 
cars. 

Shipments are coming in regularly for 
the Franklin agency, which is now get- 
ting two carloads a week. Sales last 
month were between thirty and forty. 

Sales in the National and Jeffery care 
were about 200 per cent better than those 
in the same month last year. The 
agency reports the same complaint of a 
number of the other dealers, a scarcity 
of cars. 

The Ford service station in Long 
Island City delivered 1200 cars last 
month. Shipments, however, were small 
and as a consequence the station was ap- 
proximately 1600 cars behind in de- 
liveries. 



Rains Hurt St Louis Sales — Re- 
pairmen Reap Harvest 

St. Louis, Mo., Aug. 28 — The solid 
week of record-breaking rain and the re- 
sultant floods from which St. Louis in 
particular and the greater parts of 
western Illinois and eastern Missouri in 
general are just recovering had a strong 
but diverse effect upon the automobile 
industry in this district — it hurt the 
automobile dealer and benefited the re- 
pair and accessory man. In fact, for the 
time being, it almost ruined the business 
of the former and yet it boosted almost 
beyond estimation the prosperity of the 
latter. 

The situation from the dealer's stand- 
point was well summarized by George 
Weber, president of the Weber Imple- 
ment & Automobile Co., who happened to 
be touring the stricken district when the 
storm came. 

He said: "There are no roads left at 
all in some districts. The washing 
away of bridges has completed the 
demoralization of vehicle traffic and 
many days will pass before conditions 
are normal. Where the torrent has not 
obliterated roads it has washed out the 
surface and this will necessitate exten- 
sive repairs. 

"We could bear all these troubles with 
equanimity, however, if the crops were 
not seriously affected by the rains and 
floods, but early reports indicate heavy 
damage has been done. In many cases, 
wheat, which had been cut and was 
lying in the field awaiting threshing, was 
washed away." 

The repair and garagemen, on the 
other hand, have been busy day and night 
ever since the water began to recede in 
pulling mired and submerged machines 
to town and overhauling them. The ac- 
cessory men have been working day and 
night selling new parts to car owners 
whose machines were caught in the 
deluge. 
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Lansing Factories to 
Double Output 

Reo and Olds Cos.* Schedule 
40,000 Cars- Export 
Trade Grows 

Lansing, Mich., Aug. 28 — The two 
big local automobile manufacturing 
plants, the Reo Motor Car Co. and the 
Olds Motor Works, are scheduling an 
output of about 40,000 passenger cars for 
the season 1916. This is double the 
1916 output. 

During the business season just ended, 
the Reo Motor Car Co. sold 17,500 cars. 
For 1916 the production schedule calls 
for at least 25,000 cars. According to 
assistant sales manager Harry Lee, 
dealers have thus far contracted for 
more Reo cars that the total number 
sold the past season. 

The Olds Motor Works are planning to 
make from 12,000 to 14,000 cars for the 
next season. During the 1916 season be- 
tween 4000 and 5000 Oldsmobiles were 
sold, according to assistant sales man- 
ager N. W. Barton. 

The export business of the Olds works 
is expected to become an important part 
of the general business from now on. 
During the past few days orders have 
been received from Australia, South 
Africa and England. The order from 
the latter country is for 600 passenger 
cars. 

Refined Walker Electrics $615 
Lower in Price 

Chicago, III., Aug. 27 — In its line of 
1916 electrics the Walker Vehicle Co., 
this city, is listing four models, three of 
which sell for $1,985, as compared with 
$2,600, a reduction of $615 over a year 
ago. These models embrace a wide 
choice of body and are all built on 96-in. 
wheelbase chassis. The fourth model is 
on a 104-in. chassis and lists at $2,150 
as compared with $2,800, a reduc- 
tion of $650. This is a five-passenger 
limousine which is roomy in dimensions. 

Refinements have been made in the 
body work on all models, principally in 
the use of more aluminum in the 
weather-exposed parts, sashless win- 
dows, mechanical window raisers of the 
lever type and a number of detail im- 
provements in fittings and equipment. 

Baker Wh« Is and Rims Succeed in 
R. A. C. Tests 

London, England, Aug. 19 — Certifi- 
cates have just been issued by the Royal 
Automobile Club, concerning tests which 
have been made on the Rebak rims man- 
ufactured by the Baker Rim Co., Stour- 
bridge. The tests were first on the road 
and then in the shop to determine the 



solidity of the rim of the wheel and the 
time required for removing and replacing 
it. A distance of 1000 miles on the road 
was covered and the average speed 20 
m.p.h. The car weight was 4095 lb. with 
a load of 1.674 lb. on the front axle and 
2421 on the rear. 

The size of the tires was 820 by 120 
mm. (32 by 4.7 in.) and the inflation 
was about 60 lb. to the square inch. No 
security bolts were used. On examina- 
tion at the conclusion of the trial, ac- 
cording to the report, the rims were 
found to be firmly fixed upon the wheels 
and there was no sign of movement hav- 
ing taken place. The rims with the tire 
in place were then removed and replaced 
upon the wheels, with the time taken for 
the operation. These times are given as 
follows : 



Wheel Removal Replacement 

Left rear 10 sec. 11 sec. 

Right rear 12^4 sec. 1314 sec. 

Left front 10 sec. 11 sec. 

Right front 15 sec. S% sec. 



Subsequently the tire was removed 
from the rim which had been upon the 
left rear wheel and the time was 11% 
sec. Four new tires were then placed 
upon the rim and the time for fitting 
and removal was as follows: 



Make of Tire Fitting Removal 

Dunlop 1 min. 20 sec. 14 sec. 

Michelin 0 min. 68 sec. V& sec. 

Palmer 2 mln. 28 sec. 15 sec. 

Clincher 1 mln. 35 sec. 10 sec. 



After the trials the rims were found 
to be in good condition and had not 
rusted and the water had not entered be- 
neath the' beads. There was no sign of 
creeping either of the tire upon the rims 
nor of the rims upon the wheels. 

The Rebak detachable wheel also made 
by the Baker Rim Co. was made the sub- 
ject of R. A. C. tests the route covered 
being 1000 miles with a Ford car. This 
car on the scales showed a weight of 
1688 lb. with the average running weight 
throughout the trials of 1860 lb. During 
the last 31 miles of the trial the retain- 
ing nuts and lock nuts were intentionally 
loosened on all four wheels and tightened 
with the fingers. At the conclusion the 
retaining nut was tight with the lock nut 
loose on the left rear, both nuts tight 
with wheel loose on the right rear, re- 
taining nut type lock nut loose on left 
front, both nuts tight but wheel loose on 
right front. 

Duplex Power Car Co. Elects 

Charlotte, Mich., Aug. 27 — At a 
meeting of the stockholders of the Du- 
plex Power Car Co. the following board 
of directors was elected: James H. 
Brown, W. H. Cooley, Horton H. Bryan, 
M. J. Lamson, A. M. White, Frank T. 
Town, Frank L. King. Executive offi- 
cers will be elected Sept. 8. It was an- 
nounced that an order for 200 trucks 
from Denmark had been received but 
had to be declined as the orders on hand 
would not permit this order being com- 
pleted within four weeks as specified. 



Drummond to Make 
4 and 6 

Omaha Co. Will Assemble Cars 
in Its Present Plant — 
Oilier Promoted 

Omaha, Neb., Sept. 1— Special Tele- 
gram — The Drummond Motor Car Co. 
has been organized in this city to manu- 
facture the Drummond four- and six- 
cylinder car. The Drummond Co. has 
been in existence for twenty years, and 
will assemble cars in its present plant 

Oilier a Studebaker Vice-President 
and Director 

New York City, Sept. 1— At a special 
meeting of the Studebaker Corp., held 
last Friday, L. J. Oilier was elected a 
vice-president and director. His present 
promotion takes him from the position of 
sales manager to a vice-presidency that 
carries the duties of sales director. 

H. R. Benson has resigned as vice- 
president and a director of the corpora- 
tion to become distributor of Stude- 
baker cars for the State of Maine and 
a part of New Hampshire. He will 
make his headquarters in Portland, Me. 

Watson Is Haynes Sales Manager 
Kokomo, Ind., Aug. 6 — D. L. Watson 
has been appointed general sales man- 
ager of the Haynes Automobile Co. to 
succeed R. Crawford, who has resigned. 
Mr. Watson was formerly assistant sales 
manager and has been associated with 
the company for 14 years. 

Coghlan Leaves Klaxon for Moon 

New York City, Aug. 30 — R. G. Cogh- 
lan, eastern sales manager of the Lovell- 
McConnell, Mfg. Co., has resigned his 
position to become associated with the 
Moon Motor Car Co. of New York, in 
the capacity of district manager. 

Pennsylvania Tire Prices Reduced 
New York City, Sept 1 — The Penn- 
sylvania Rubber Co. has reduced the 
prices of its smaller sized vacuum cup 
tires, effective to-day. The following 
list gives a few of the new prices: 28 
x 3, $12.65; 28 x 3%, $15.40; 30 x 3%, 
$16.20; 30 x 4, $19.55, and 31 x 3%, 
$16.90. 

Pullman Opens New York Branch 

New York City, Aug. 31— The Pull- 
man Motor Car Co., York, Pa., has 
opened a factory branch at 1892 Broad- 
way, this city. A full line of the latest 
models will always be on exhibition as 
well as a complete stock of repair parts 
for all models. Henry Drouet, formerly 
with the Pullman Sales Co., this city, will 
be in charge of the branch. 
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Sell Electrics With- 
out Batteries 

Walker Co. To Deduct $270 
When Batteries Are Omitted 
— Movement Grows 

Chicago, III., Aug. 31 — Special Tele- 
gram — The Walker Vehicle Co. will sell 
its 1916 Chicago electric passenger cars 
with or without batteries, deducting $270 
when sold minus the batteries. Arrange- 
ments are being made to rent batteries 
in this city at $20 per month the first 
year and $16 per month the following 
years. The concern renting batteries 
agrees to keep them in repair and if the 
battery capacity falls below 80 per cent, 
it will renew the parts free. 

A National Movement 

New York City, Aug. 31— That the 
electric vehicle business in this country, 
both as regards passenger and commer- 
cial cars, is on the threshold of a change, 
is the opinion of many in the industry. 
What changes are expected to take place 
are directly traceable to the practice 
which is rapidly coming into vogue of 
renting battery service. This, in turn, 
has made it possible for dealers to sell 
electric cars without battery equipment 
and naturally enables them to quote 
prices all the way from $200 to $900 less 
per vehicle, depending on the style and 
size. What the reduction in price will 
enable the electric car dealer to accom- 
plish and what the battery rental service 
will do in the way of making electric 
cars more desirable both for pleasure 
and commercial use are at the present 
time sources of considerable speculation 
among those engaged in this business 
throughout the country. 

Demand Growing 

It has been the experience with prac- 
tically all dealers in electric cars that 
lately there has been a growing demand 
for cars without the batteries. This 
has been especially true in certain New 
England centers and in the Middle West, 
although in New York no appreciable de- 
mand for cars without this equipment 
has made itself felt In Hartford, 
Conn., about 3 years ago, the practice of 
renting battery service was inaugurated 
by several of the charging stations and 
has proven itself to be a success. 

Opens Manufacturers' Eyes 

The idea worked out by the General 
Vehicle Co. and Electric Storage Battery 
Co. in and around Boston, whereby elec- 
tric truck users may purchase vehicles 
without batteries and buy battery service 
at a fixed charge through the inter- 
changeable battery scheme has opened the 
eyes of manufacturers to at least some of 



the possibilities of reciprocal arrange- 
ments. This interchangeable idea has 
also been carried out in San Francisco, 
Spokane, Baltimore, Worcester and other 
centers and seemed in all cases to work 
out excellently. The result has been that 
the fever has spread throughout the field 
and many have gone so far as to predict 
that the battery proposition will work 
itself out on the same basis practically as 
the Prest-O-Lite tank arrangement, 
whereby the owner of one of these tanks 
is able to secure renewals at a nominal 
cost. The only difference between the 
two ideas seems to be that the battery 
will not have to be purchased, but rather 
a fixed charge made for the service. 

Universal Renting System 

While as yet it is impossible to indi- 
cate a concrete and Axed idea on how the 
interchangeable battery renting scheme 
is going to work out on vehicles which 
are so difficult to standardize, there are 
many in the industry who, although 
they do not desire to be directly quoted, 
are extremely optimistic as to the even- 
tual outcome. It is said that a Chicago 
man who has taken out a series of pat- 
ents on different methods of effecting the 
battery exchange system has secured the 
co-operation of several New York agents 
who have gathered together and worked 
out what may turn out to be a feasible 
universal battery renting system. This 
system and its working plans, it is stated, 
will be all ready for public announce- 
ment within 2 or 3 weeks. The most 
optimistic of those who have studied the 
plan state that they would not be sur- 
prised if some of the gasoline car manu- 
facturers, especially in the truck busi- 
ness, would go into the business of build- 
ing electric chassis for commercial use 
with standard battery mountings. 

Mileage and Price Limitations 

According to the views of the believers 
in the battery rental system, the only 
factors working against the development 
of the electric vehicle industry are the 
mileage limitation and price. With the 
battery rental system giving all the 
mileage desired and the practice of sell- 
ing the car without the battery giving 
the reduction in price the idea is that 
these two factors will be largely over- 
come. One of the other advantages 
claimed is that a car in commercial 
service or even in touring use need only 
carry a battery of sufficient size for its 
desired trip mileage, thus a car on a 100- 
mile trip will take a 100-mile battery 
while on a 25-mile trip. When asked 
regarding the demand for cars minus 
battery in New York City the repre- 
sentatives of the electric car interests 
here all stated that while there has been 
no appreciable demand here, in other 
parts of the territory there is an indica- 
tion that the practice of battery rental 
is growing. 



Glide to Concentrate 
on Six 

Five-Passenger Design with 
3 by 5 Block Motor Has 
Modern Equipment 

Peoria, III., Aug. 30 — One of the con- 
cerns to join the ranks of six-cylinder 
builders for the 1916 season is the 
Bartholomew Co., maker of the Glide car. 
This concern has dropped the Glide 30 
of 1915 and will concentrate on the 1916 
Six-40. The new car is a five-passenger 
design selling for $1,095, and is an as- 
sembled design, having a Rutenber 3 by 
5 motor with the cylinders cast in a 
block. Other specifications of the car 
include positive water circulation by cen- 
trifugal pump, Westinghouse electric 
lighting, starting and ignition, disk 
clutch, three-speed gearset and Hotch- 
kiss drive. The rear axle is floating 
with a pressed steel housing and the driv- 
ing gears are carried in a cast steel car- 
rier. Both brakes are on the rear wheels 
with 14 by 2 in. drums. Steering is by 
screw and nut with an 18-in. wheel. 

Up-to-date equipment is used through- 
out. The gasoline feed is by the Stewart- 
Warner vacuum system, the wheels are 
provided with Goodyear demountable 
rims and 34 by 4 in. tires, the top is a 
one-person design with Jiffy turtains 
and the instrument board is fully 
equipped, including a Stewart-Warner 
magnetic speedometer driven from the 
propeller shaft, an ammeter and a dash 
lamp. 

There is a detachable sedan top, which 
gives an all-year-round equipment if so 
desired. The Glide sedan top is con- 
structed with a frame of hard wood, 
ironed and braced against squeaks and 
rattles. It is upholstered in Bedford 
cord and has double strength glass in 
the doors and windows. There is an elec- 
tric dome light in the top. This body 
can be removed or attached by two men 
in an hour. The touring body to which 
this may be fitted is a full streamline 
design with the modern yacht-like sweep 
from the headlights to the rear of the 
body. The upholstery is enamel leather 
over curled hair and oil-tempered 
springs. The wheebase is 119 in. 

Proposed Denver Special-Tax Ordinances 
Favor Garages 

Denver, Col., Aug. 28 — Two special- 
tax ordinances affecting the automobile 
business in Denver have been introduced 
in the City Council this week, and both 
are expected to pass when they come up 
for final action at the next meeting of 
the Council. 

One provides for a $25 yearly license 
fee for all public garages, and the other 



Digitized by 



September 2, 1915 



THE AUTOMOBILE 



441 



requires an annual license fee of $25 
additional for each curb pump. 

Through the efforts of the Automobile 
Trades Association of Colorado, the li- 
cense fee for garages was reduced from 
$50, which the original bill provided. This 
organization was also instrumental in 
securing the introduction of the bill per- 
mitting curb pumps within specified dis- 
tricts. These curb pumps will be al- 
lowed throughout the residence portion 
of the city, but will be barred from the 
main part of the business district on ac- 
count of congested traffic conditions. 

There are now approximately sixty- 
five regular garages in Denver coming 
under the license requirements. 

Injunction Against Splitdorf Denied 

Trenton, N. J., Aug. 27 — The injunc- 
tion sought by Sidney S. Meyers, a 
stockholder of the Splitdorf Electrical 
Co., Newark, against that company to 
restrain it from paying $1,000,000 for a 
patent on a high-tension magneto to the 
Sumter Electrical Co., Sumter, S. C, has 
been denied by Vice-Chancellor Backes in 
the Chancery Court, to-day. Mr. Meyers, 
who thought the payment too large, will 
make an appeal. In connection with the 
purchase of the Sumter company's patent 
the Splitdorf company planned to ac- 
quire the Southern concern. 

Dimming Ordinance in Kansas City 
Kansas City, Mo., Aug. 28 — The coun- 
cil has passed a new dimming ordinance, 
providing that the main shaft of light 
shall be confined to a minimum spread 
and that the uppermost rays shall not 
be more than 6 ft. above the surface at 
a point of 100 ft. ahead, and the shaft 
shall be directly ahead of the vehicle. 
The penalty is $1 to $100 fine, or five 
to sixty days in jail, or both. Thirty 
arrests were made under a previous dim- 
ming ordinance, but the persons were re- 
leased and not tried because of defects 
in the ordinance. 

N. Y. Taxicab Co. Upheld 
New York City, Aug. 6 — An injunc- 
tion has been granted by Justice Calla- 
ghan in favor of the Haverty Taxicab, 
Inc., which will restrain the police from 
arresting the chauffeurs employed by 
the company who operate their machines 
without meters. 

The justice held that until the ques- 
tion is finally passed on by the higher 
courts the company should be allowed 
to use machines, with or without meters, 
as it sees fit, without interference on the 
part of the police. The company oper- 
ates taxicabs without meters upon call 
from private garages, and holds that its 
cars do not have to be licensed under the 
public hack ordinance as in the case of 
motor vehicles soliciting patronage on 
the street. 



Michelin French 
Plant Rushed 

Produces 6000 Tires a Day- 
Other Activities — Trouble 
with Solids in Field 

Chicago, III., Aug. 28. — American 
automobile business men returning from 
Europe give many interesting sidelights 
on the situation so far as automobiles 
in the war are concerned. F. V. Springer, 
head of the export department of the 
Republic Rubber Co., states that at the 
Michelin tire factory in France 6000 
pneumatic tires are being produced daily, 
this company not manufacturing any 
solids. In the valve plant of the factory 
500 high explosive shells are being pro- 
duced daily, and 8000 fuses. In addition, 
the company is producing artillery 
wheels and is taking up the manufacture 
of aeroplanes. 

Last year the Michelin company made 
a check extending over a period of 2 
months on all of the cars operating in 
France and Italy, the result of which 
shows that 80 per cent of all the cars in 
France last year were fitted with Mich- 
elin tires and 70 per cent of those in 
Italy also. Fully 80 per cent of the tires 
used in France have steel-studded treads, 
the French car owner not yet being con- 
vinced of the merits of the different 
types of anti-skid rubber treads used by 
Americans. 

In northern France considerable diffi- 
culty has been experienced in the solid 
tire field by tires on military trucks 
separating between the tire and the base. 
This is largely due to the heavy loads 
carried and the high speeds, it being 
quite common for trucks overloaded to 
be driven 140 to 150 miles a day. This 
means higher speeds than heretofore 
necessary in truck use, and has proved 
disastrous to tires. Tire makers at the 
present time are trying to cope with the 
situation. In Italy factories are excep- 
tionally busy, Fiat devoting the majority 
of its time to the production of motor 
trucks, which is at the rate of 40 per 
day at present. 

Traffic Mgrs. to Consider Extra 
Demurrage 

New York City, Aug. 31 — At the 
meeting of factory traffic managers and 
members' representatives to be held in 
Detroit, Sept. 14, at the Detroit Board 
of Commerce, as announced in The 
Automobile of Aug. 29, such matters 
as extra demurrage, or storage charges 
on automobiles held in freight cars at 
destination, will be considered. Another 
important point that will be brought be- 
fore the meeting will be whether bat- 
teries can reasonably be considered a 
component part of engine starters and 



subject to the same rates; also, damage 
to automobiles by sparks and cinders 
entering cracks around doors of freight 
cars. The effect on automobile ship- 
ments of the ruling by express companies 
that carload rates do not include wagon 
service and that such shipments are 
subject to extra switching charges will 
be considered. Advertising matter on 
freight cars, and recommendations to be 
made to the Uniform Classification Com- 
mittee regarding the classification of 
various items will also be looked into. 

Pennsylvania Has $138,406,000 in Cars 
Harrisburg, Pa., Aug. 30 — At the rate 
of $1,000 per car, there is $138,406,000 
invested in motor vehicles in Pennsyl- 
vania. The registration to date is 138,- 
406, and the number of trucks is 7453. 
The registration of cars thus far this 
year runs as follows: Under 20 hp., 
14,543, against 11,107 last year; between 
20 and 35 hp., 112,703, against 75,709; 
between 35 and 50 hp., 10,655 against 
9759; cars over 50 hp., 639 compared 
with 585 last year. 

Detroit Body Pays $111,000 

Detroit, Mich., Aug. 28 — The Secur- 
ity Trust Co., trustee for the Detroit 
Body Co., has been allowed to pay se- 
cured claims totaling about $111,000. Of 
this amount a mortgage of $75,000 will 
be paid to the First and Old Detroit 
National Bank and a mortgage of 
$36,000 to the Detroit Trust Co. 

No Glare for Washington 

Washington, D. C, Aug. 28 — The dis- 
trict commissioners have adopted an 
amendment to the police regulations 
granting permission to use electric or 
acetylene headlights or sidelights on 
automobiles and motorcycles. The lights 
are to be allowed, however, only on con- 
dition that they are equipped with anti- 
dazzling devices approved by the chief 
of police. 

Indianapolis Co. to Make Carbureter 
Indianapolis, Ind., Aug. 27 — Papers 
of incorporation have been filed by the 
VanBriggle Motor Device Co. with $150,- 
000 capital to manufacture a new car- 
bureter invented by L. H. VanBriggle. 
The incorporators are: L. H. Van- 
Briggle, H. S. Rominger, Z. F. Harsh- 
barger, U. Z. Wiley, Frank Bivens, R. E. 
Hosea and E. O. Null. 

Flaum Shock Absorber Assigns 
New York City, Aug. 30— The Flaum 
Shock Absorber Corp., manufacturer 
of shock absorbers, at 1876 Broadway, 
has made an assignment to H. I. Barnett. 
The company was incorporated on Jan. 
8, 1915, with a capital of $20,000. S. M. 
Halper is president, and C. A. Most 
treasurer. 
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United Kingdom Continues to Lead 

in Car Imports from United States 

Takes 2246 Cars Worth $4,413,387 in June as Compared 

with Only 240 Cars Worth $239,274 in June, 1914— 

France Takes 969, or 826 More Than Last Year 



Washington, D. C, Aug. 28 — The 
tremendous gains made in our export 
trade in automobiles, cars and parts 
during the last fiscal year are vividly 
shown in detailed figures issued this 
week by the Department of Commerce. 
The gross figures were published exclu- 
sively in The Automobile for Aug. 12. 

The United Kingdom holds first rank 
in the volume of its imports of cars from 
this country. During June last the 
number shipped to that country was 
2246, valued at $4,413,387, while in June 
a year ago the number was only 240 
and the value $239,274. During the 
twelve months ended June, the number 
of cars exported to the United Kingdom 
increased from 7222, valued at $5,853,- 
127, in 1914, to 13,934 cars, valued at 
$21,149,552. 



The shipments to France in June last 
amounted to 969 cars valued at $2,634,- 
338, as against 143 cars, valued at 
$88,874, exported in June, 1914. During 
the fiscal year these exports rose from 
1429 cars, valued at $924,130, in 1914, 
to 5441 cars, valued at $13,776,752, in 
1915. 

Italy's Imports Decrease 

Italy's imports of cars from this coun- 
try show a sharp decline from seventeen 
cars, valued at $13,801, in June a year 
ago, to four, valued at $2,893 in June 
last. Even more marked was the de- 
crease during the fiscal year, 343 cars, 
valued at $242,695, being shipped there 
in 1914, while in 1915 the number was 
115 and the value $78,265. 

There were no shipments of cars from 



this country to Germany in June last, 
while in June a year ago forty-four cars, 
valued at $56,249, were exported. During 
the fiscal year the number of cars ex- 
ported there decreased from 1435, valued 
at $1,059,249, in 1914, to twenty, valued 
at $20,164, in 1915. 

Under the heading "other Europe" 
large increases are to be noted. In June 
last the number exported to European 
countries not already mentioned was 
1432, valued at $2,952,440, while in June, 
1914, the number was 242 and the value 
$203,816. During the twelve months' 
period the number increased from 2928, 
valued at $2,337,733, in 1914, to 4249, 
valued at $10,720,541, in 1915. 

Eight hundred and twenty-seven cars 
were shipped to Canada in June last, the 
value being $631,609, while in June a 
year ago the number was 513 and the 
value $642,024. During the fiscal year 
the number shipped there decreased 
from 4624 cars, valued at $5,919,776, in 
1914, to 4433 cars, valued at $4,428,338, 
in 1915. 

Mexican Trade Poor 

Our export trade in automobiles with 
war-ridden Mexico is not very flourish- 



Exports and Imports of Automobiles and Parts for June and Eleven Preceding Months 

EXPORTS 
Automobiles 

— June — 



Number 
90 

.. 1,982 



-1914- 



Coramercial 

Passenger 

Total 2.072 

Parts of (not including engines and tires) 



France 
German; 
Italy . 
United 
Other 1 



Mexico 

West Indies and Bermuda. 

South America 

British Oceania 



Total 2.072 



Belgium 

Germany 

England 

Canada 

Cuba 

Mexico 

Australia 

Philippine Islands 
Other countries . . . 



Total 



Automobiles dut. 22 

Parts of (except tires) dut 



Total automobiles, and parts of. 



Prance 

Germany 

Italy 

United Kingdom 
.Other countries . 



10 
2 
5 



Value 
$120,257 
$1,870,882 

$1,991,139 

$473,968 



Number 

2,990 

4,418 



-1915- 



Twelve months ending June— 



7.408 



Value 
$8,578 802 
4,785,998 

$13,364,800 

$1,139,182 



EXPORTS BY COUNTRIES 





Automobiles 


143 


$88,874 


969 


44 


56,249 




17 


13,801 


4 


240 


2.19.274 


2,246 


242 


203,816 


1,432 


513 


642,024 


827 


3 


4.577 


11 


65 


44,657 


310 


76 


50.683 


193 


425 


369,693 


459 


147 


149,121 


735 


157 


128,370 


222 


2,072 


$1,991,139 


7,408 



Tires 



$6,586 
192 510 
168,976 

'"2,577 

141646 

68,489 



$453,178 

IMPORTS 
Automobiles 

$31,746 22 



$2,634,338 

2,893 
4.413,387 
2,952,440 
631,609 
13.25S 
165.199 
119,044 
399,134 
1,849,630 
183,871 

$13,364,800 



$365,606 
110,852 
29,790 
7.117 
64,519 
25,025 
135,953 

$738,862 



96,739 



$34,519 
81,060 



$128,485 $11S,S79 

IMPORTS BY COUNTRIES 
Automobiles 



Number 

784 
28,306 

29,090 



-1914 



1,429 
1,435 
343 
7,222 
2,923 
4,624 
167 
556 
1,985 
4,244 
2,140 
2,017 

29,090 



300 



Value 
$1,181,611 
25,392,963 

$26,574,574 

$6,624,232 



$924,130 
1,059,249 
242,695 
5.853,127 
2,337,733 
5.919,776 
256,675 
513,124 
1,939,212 
3,695,595 
2,076,278 
1,756,980 

$26,574,574 



$15,730 
132,181 
1,503,440 
961,937 

" "l'i U948 

""ui'.ios 

638.826 
$3,505,267 



$620,493 
812,083 

$1,432,576 



Number 

13,996 

23,880 

37,876 



-1915- 



5,441 
20 
115 
13,934 
4,249 
4,433 
78 
1,693 
1,264 
3,186 
2,316 
1,147 

37,876 



322 



Value 
$39,140,682 
21,113,953 

$60,254,635 

$7,853,183 



$13,776,752 
20.164 
78,265 
21,149,552 
10,720,541 
4,428,338 
81,322 
993,188 
702,163 
2,670,483 
4,557,634 
1,076,233 

$60,254,635 



$6,090 
2,655.099 
772,574 
106,083 
190,813 
245,240 
250,832 
736.539 

$4,963,270 



$525,303 
847,109 

$1,372,412 



Total 



22 



$17,365 


S 


$6,082 


134 


$304,716 


62 


$131,936 


2.293 






21 


45,680 


6 


13,606 


5,989 


4 


5.385 


55 


79,464 


111 


122,446 


2 


5,379 


40 


115.042 


74 


179,765 


6,099 


11 


17,673 


SO 


75,591 


69 


77,550 


$31,746 


22 
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$620,493 
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$525,303 
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ing. In June last eleven cars, valued at 
$13,255, were shipped there, as against 
three cars, valued at $4,577, exported in 
June a year ago. During the twelve 
months' period the exports fell from 167 
cars, valued at $256,675, in 1914, to 
seventy-eight cars, valued at $81,322, in 
1915. 

310 Cars to West Indies 

The West Indies and Bermuda took 
310 cars from this country in June last, 
the value being $165,199, while in June, 
1914, the number was sixty-five and the 
value $44,657. During the fiscal year 
the exports increased from 556 cars, 
valued at $513,124, in 1914, to 1693 cars, 
valued at $993,188, in 1915. 

Decrease to South America 

Our exports of cars to South America 
increased from seventy-six, valued at 
$50,683, in June, 1914, to 193 cars, 
valued at $119,044 in June last, but dur- 
ing the fiscal year decreased from 1985 
cars, valued at $1,939,212, in 1914, to 
1264 cars, valued at $702,163, in 1915. 

British Oceania imported 459 cars 
from this country in June last, the value 
being $399,134, while in June, 1914, the 
number imported was 425 and the value 
$369,693. During the twelve months' 
period these exports declined from 4244 
cars, valued at $3,695,595, in 1914, to 
3186 cars, valued at $2,670,483, in 1915. 

Exports to Asia Gain 

Our export trade in cars with Asia 
and other Oceania increased from 147 
cars, valued at $149,121, in June a year 
ago to 735 cars, valued at $1,849,630, in 
June last, and from 2140 cars, valued at 
$2,076,278, in the fiscal year 1914 to 
2316 cars, valued at $4,567,634, in 1915. 

Under the heading "other countries" 
the exports amounted to 157 cars, valued 
at $128,370, in June, 1914, increasing to 
222 cars, valued at $183,871 in June last, 
while during the twelve months' period 
the shipments declined from 2017 cars, 
valued at $1,756,980, in 1914, to 1147 
cars, valued at $1,076,233, in 1915. 

The detailed schedule of exports and 
imports appears on the opposite page. 

Gasoline for Export Up 
New York City, Aug. 30— The 
Standard Oil Co. of New York has an- 
nounced an advance of 1 cent a gallon 
all around in the price of gasoline for 
export. This brings the quotation for 
deliveries in 110-gal. drums f.o.b. sea- 
board to 18 cents a gallon. This is the 
first price advance in more than a year, 
during which time the quotation has held 
firmly at 17 cents a gallon. The New 
York company's quotations on export 
business are regarded as the standard, 
and any changes in the local company's 
prices are followed by the other com- 
panies doing an export trade. 



$49,000,000forRural 
Delivery 

Motor Vehicles To Be Exten- 
sively Used— $2,000,000 
Saving Effected 

Washington, D. C, Aug. 28.— Motor 
car manufacturers and dealers through- 
out the country will find much to inter- 
est them in a statement issued by the 
Post Office Dept. to the effect that 
Postmaster General Burleson will ask 
Congress next December for an appro- 
priation of about $49,000,000 to provide 
rural delivery during the fiscal year 
beginning July 1, 1916. The appro- 
priation for the current year is 
$53,000,000. 

$1,000,000 for New Routes 

Of the $49,000,000, it is estimated 
that $48,000,000 will operate all the 
rural routes now authorized. The addi- 
tional $1,000,000 will pay for new serv- 
ice to be established before or during 
the 12 months to be covered by the ap- 
propriation. The Post Office Dept., in 
a statement, says that the appropria- 
tion for rural delivery for the fiscal year 
1913 was $47,000,000. The Postmaster 
General now proposes to provide a mod- 
ernized and a much larger service during 
the fiscal year 1917 for just $2,000,000 
more than the cost of the old service 
4 years ago. One of the reasons why 
this is possible is because of the econ- 
omies resulting from the introduction of 
the automobile in this field of postal 
transportation. 

Automobile Service Success 

The department's statement says the 
success of the automobile service has 
been fully demonstrated during the last 
2 months. With one or two unimportant 
exceptions, in connection with which 
postponements of the change were asked 
and allowed for special reasons, the motor 
car has been substituted for wagon de- 
livery, wherever ordered, smoothly and 
on the scheduled time. The motor serv- 
ice is steadily gaining in efficiency and 
popularity. 

Many Application! 

Applicants for examination for per- 
manent places as automobile carriers 
average twenty to each position. In some 
cases as many as forty men have sought 
the positions, offering to supply a car, 
do the 50 to 60 miles a day required for 
6 days a week, at the compensation of- 
fered — from $1,500 to $1,800 a year. In- 
asmuch as the majority of the motor< 
car routes radiate from small communi- 
ties, in which relatively few machines 
are available for business purposes, this 
showing is regarded as conclusive proof 



of the desirability, as well as the feasi- 
bility, where road conditions are good, of 
using the motor car as a carrier of rural 
mails. It is to be remembered, accord- 
ing to the department's statement, that 
the adoption of the motor car for this 
service will give a powerful stimulus to 
the cause of good roads and improve the 
facilities available to the farming popu- 
lation for utilizing the parcel post sys- 
tem. 

U. S. Rubber Imports Grow 

Washington, D. C, Aug. 27 — Crude 
rubber shipments from the principal 
South-American ports have shown an 
increase of 2,143,076 lb. for the year 
ending June, 1915, over the year previous, 
most of which surplus was imported by 
the United States, according to the re- 
port of George H. Pickerell, consul for 
the United States at Para, Brazil, to the 
Department of Commerce. The total 
rubber shipped from the three chief rub- 
ber ports of the Amazon Valley was 
5,192,260 for the year ending June, 1915, 
as against 3,049,184 for the year prev- 
ious. Of this total the United States 
took 3,088,114, and Europe 2,104,147. 
The year previous the United States 
took 1,035,396, and Europe 2,013,788; so 
that while the United States has in- 
creased its imports nearly threefold, 
Europe has stood practically stationary. 
The three ports included in these figures 
are Para, Manaos, and Itacaotiara. 
Para shipped more than two and one- 
half times more to the United States 
than to Europe; Manaos shipped the 
greater part of its output to Europe, 
and Itacaotiara shipped all of its rubber 
to Europe. Para ships nearly three 
times the amount of rubber that the 
other two combined do. 

S. O. Advances Gasoline Up 1 Cent in 
New Jersey 

Bayonne, N. J., Aug. 27 — The price 
of gasoline in this city, where much of 
the supply is made by the Standard Oil 
Co., was raised 1 cent a gallon to the 
dealers yesterday and they in turn in- 
creased the price to customers. The 
price is now 14 cents a gallon, an in- 
crease of 3 cents within a month. It 
was said yesterday that there may be an 
increase in the prices of other oil prod- 
ucts. Local dealers are selling Gulf 
gasoline at 13 cents. 

Further advances have recently been 
announced in some of the southern 
States. In Alabama the price has been 
advanced 1 cent a gallon and in North 
Carolina 1 cent a gallon to 16 cents. At 
most Georgia points the price has been 
raised 1 cent a gallon to 16 cents, but 
in Atlanta the quotation has been ad- 
vanced 1% cents to 14 cents. In Vir- 
ginia an increase of 1 cent, to 13 cents a 
gallon, is announced. 
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Packard Buys More 
Real Estate 

Pays $75,000 for 12.8 Acres- 
Business Growth Necessi- 
tates Further Expansion 

Detroit, Mich., Aug. 30— Through the 
purchase of 12.8 acres of ground from 
different parties, the Packard Motor Car 
Co. now owns over 100 acres of real 
estate. The purchase price of the land 
was about $75,000. To what use this 
property will be made has not yet been 
definitely decided, although it may be 
assumed that new buildings or additions 
to the plant will be started ere long. 

Notwithstanding the fact that the 
Packard company has now under con- 
struction half a dozen additions and new 
buildings which when completed and 
equipped with their machinery will repre- 
sent a total expenditure of $1,500,000, 
the concern's business is now growing 
so fast that the officials found that it 
will be necessary to further expand in 
order to cope with the future. 

Through this new acquisition of land 
the Packard company now has a strip 
about 1000 ft wide and extending over 
one mile along the belt line railroad. 

National Adds to Plant 

Indianapolis, Ind., Aug. 30 — The Na- 
tional Motor Vehicle Co., Indianapolis, 
is building a large addition to its 
Twenty-second Street plant, and the im- 
provements include remodelling of the 
present offices. Pending completion of 
same, the general offices of the company 
have been removed to 426 North Capital 
Avenue, at which address is located its 
local branch. 

Pope Buyer Issues Stock 

Westfield, Mass., Aug. 29 — The West- 
field Mfg. Co., which recently bought the 
plant and business of the Pope Mfg. Co., 
in this city, has issued the following 
securities in payment therefor: $400,000 
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6 per cent serial debenture bonds ; $400,- 
000 7 per cent convertible preferred 
stock, and $800,000 common stock. 

The company will continue the manu- 
facture of cars and bicycles and will be 
under the direct management of W. C. 
Walker of Hartford. C. H. Tenney of 
Springfield, Mass., will be chairman of 
the board, and the other directors will 
be Joseph Shattuck of Springfield. O. J. 
Thomen of Redmond & Co., and S. C. 
Millett of Millett, Roe & Hagen. 

Redmond & Co. underwrote the pre- 
ferred stock and Millett, Roe & Hagen 
took the bonds, all of which have been 
placed with investors. 

Tin Prices Active 

New York City, Aug. 31 — The last 
week proved no exception to the recent 
tendency to establish low records in the 
New York market. Tuesday tin prices 
became active and remained so 'during 
the whole week and at the end of the 
week it was 45 cents above Monday's 
price. This was due entirely to the set- 
tlement of the Arabic incident. The cop- 
per markets were unsettled yesterday 
due to a sharp break in London standard 
warrants. Copper agencies say good 
sales of copper are being made on a ba- 
sis of 18 cents a pound. While spot cop- 
per declined in London, there was no 
change in electrolytic. Lead was firm, 
quite a number of sales being made at 
$4.90 by the leading interest, while 
outside interests are asking an advance 
over the official price set by the Ameri- 
can Smelting & Refining Co. The lead- 
ing situation appears to be in full control 
of the producers and further advance in 
the price is looked for this week. The 
munition makers are reported to be 
seeking to cover up to the end of the 
year, but sellers are not as yet prepared 
to sell this far ahead. The price which 
was established yesterday was $4.90 
per 100 lb. There being a net gain of 45 
cents at the end of the week. 

A slight change took place in the 
aluminum market with a gain of 1 cent 
while antimony declined 2% cents. The 
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rest of the metal markets made no 
changes. The oil and lubricants mar- 
kets were weak with but one change. 
This change took place on Friday when 
gasoline rose 1 cent. The rest of the 
markets made no changes. 

Hurlburt Leases Mott Iron Works 

New York City, Aug. 28 — The Hurl- 
burt Motor Truck Co. has leased the old 
plant of the Jordan L. Mott Iron Works, 
on Harlem River and Mott Haven Canal, 
between Third Avenue and. 133d Street, 
this city. 

The company has orders for over 1000 
trucks to be used as Red Cross ambu- 
lances in the European war, and will 
treble its force of workmen to operate 
a full twenty-four hours in shifts of 
eight hours, employing over 300 men. 

Detroit Steel Products Adds Again 
Detroit, Mich., Aug. 30 — For the 
third time this year the automobile 
springs department of the Detroit Steel 
Products Co. is being enlarged. The 
present addition will be a one-story 
structure which will add 15,000 sq. ft. of 
floor space to the department. 

"Business thus far this year is fully 
50 per cent ahead of 1914," said an offi- 
cial of the company. "August will show 
to have been the best month we ever had. 
We have 800 men on the payroll and we 
are working to full capacity, with three 
shifts." 

Velie Makes Factory Changes 
Moline, III., Aug. 27 — Increased pro- 
duction will be the result of the changes 
being made at the plant of the Velie 
Motor Vehicle Co., this city. The six- 
story building heretofore used for stor- 
age purposes will hold the final assembly 
departments and shipping rooms. With 
this new arrangement rough material 
is received at the west end of the main 
plant, and finds its way through the ma- 
chine shop, first assembly and test, hence 
to the final assembly, where the bodies 
await installation, after which the com- 
pleted cars are shipped. 

Lenox Plant Moved to Lawrence 
Lawrence, Mass., Aug. 30 — The Lenox 
Motor Car Co., Boston, Mass., will build 
a reinforced concrete factory to cost 
$100,000 in this city. It is stated that 
the company will enter the commercial 
vehicle field. 

St. Louis Body to Lease Plant 

St. Louis, Mo., Aug. 27— The Com- 
mercial Auto Body Co. has closed a lease 
for the building at the southeast cor- 
ner of Sixteenth and Pine Streets, this 
city, to be used as a plant for building 
commercial bodies. The offices and show- 
rooms at 3003 Locust Street will be 



Daily Market Reports for the Past Week 



Material. Tues 

Aluminum .33 

Antimony -31 

Beams & Channels, 100 lb 1.47 

Bessemer Steel, ton 23.00 

Copper, Elec, lb .16 

Copper, Lake, lb .l6'/i 

Cottonseed Oil, bbl 5.45 

Cyanide Potash, lb .23 

Fish Oil, Menhaden, Brown 39 

Gasoline, Auto, bbl 14 

Lard, Oil, prime .85 

Lead, 100 lb 4.45 

Linseed Oil 54 

Open-Hearth Steel, ton 23.50 

Petroleum, bbl., Kan., crude .75 

Petroleum, bbl., Pa., crude 1.60 

Rapcseed Oil, refined 77 

Rubber, Fine Up-River. Para 57 

Silk, raw, Ital 3.70 

Silk, raw, Japan 3.55 

Sulphuric Acid, 60 Baume 90 

lin, 100 lb 33.75 

Tire Scrap 04Ji 



Wed. 

.33 

.28 
1.47 
23.00 

.17 

.16».4 
5.54 

.23 

.39 

.14 

.85 
4.60 

.54 
23.50 

.75 
1.60 

.77 

.57 



.90 
34.25 



Thurs 

.33 

.28 '4 
1.51 
23.00 

.17K 

.18^; 
5.57 

.23 

.39 

.14 

.85 
4.70 

.54 
23.50 

.75 
1.60 

.77 

.57 
3.75 
3.50 

.90 
35.00 

.04 a 



Frl. 

.34 

.28 y, 

1.51 

23.00 

.1714 

M'A 
5.65 

.23 

.39 

.14 

.85 
4.90 

.54 
23.50 

.75 
1.60 

.77 

.57 



.90 
34.50 
.04 y. 



Sat. 

.34 

.2814 
1.51 
23.00 

.1711 

A8'/j 
5.65 

.23 

.39 

.15 

.85 
4.90 

.54 
23.50 

.75 
1.60 

.77 

.57 



.90 
34.50 
.0411 



Week's 
Mon. Changes 

.34 +.01 

.28'/, —.02/, 

1.51 +.04 

23.00 

.17H +.01« 

.18^ +.02 

5.68 +.23 

.23 

.39 

.15 +.01 

.85 

4.90 +.45 

.54 

23.50 

.75 

1.60 

.77 

.57 

3.75 +.05 

3.50 —.05 

.90 

34.20 —.45 

04 H 
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retained by the company for the present. 

The new factory has four floors and 
a basement. About 30,000 sq. ft. of 
floorspace will be available. The bodies 
will not be assembled, but will be built 
from the raw material in the plant The 
basement will be used for a mill room, 
the second floor for assembling, the third 
floor for trimming, and the fourth for 
painting and finishing. 

Heretofore the company has built 
bodies for Ford chassis only. In the 
new plant custom work for all makes of 
chassis will be done. 



Crane Plant Sold 
Bayonne, N. J., Aug. 30 — The entire 
plant in this city of the Crane Motor Car 
Co., has been purchased by the Car 
Lighting & Power Co. The plant will be 
used by the Clothel Co., the subsidiary 
of the Car Lighting & Power Co., which 
manufactures apparatus for refrigera- 
tion. 

Scripps-Booth Adds to Plant 

Detroit, Mich., Aug. 30 — Its present 
plant being inadequate to meet its in- 
creasing business, the Scripps-Booth Co. 
is now having erected a three-story plant 
on Bellevue Avenue, across from its 
present location. When this plant is 
completed a production of 100 cars a day 
will be possible, and the present working 
force will probably be doubled. 



Dividends Declared 
Packard Motor Car Co., Detroit; 
quarterly of 1% per cent on preferred; 
payable Sept. 15. 



Securities Markets 
Strong 

General Motors Makes High 
Record After the Arabic 
Settlement 

New York City, Aug. 30 — Assuming 
frankness and sincerity in the latest 
German assurances, financial interests 
in New York regard last week's develop- 
ments in connection with the destruc- 
tion of the Arabic as of paramount 
importance to the financial situation. 
With better understanding between 
Washington and Berlin the markets once 
again show up strong. For the most part, 
stocks showed increase in tone on Satur- 
day, when the majority of issues recorded 
net advances. One of the important ad- 
vances was that of General Motors 
common which rose seventeen points, 
while that of the preferred rose three 
points. There were many other notable 
changes such as Willys-Overland com- 
mon which rose thirteen points and 
Studebaker common with a rise of twelve 
and one-half points. Among the tire 
issues the largest change took place on 
Saturday, Kelly-Springfield common ris- 
ing ten points. Firestone common rose 
seven points. 

Few Declines 

There were a few declines this week 
which ranged from one to five points. 
The heaviest decline was that of 
Vacuum Oil which dropped five points, 
while that of Goodrich preferred and 
Goodyear common both declined one 



point. In a general way closing pric 
were under the best. Trading was on 
heavy scale, with very many shares 
changing hands. 

The Detroit issues also picked up with 
the settlement of the Arabic incident, 
there being but three declines. The rest 
of the stocks showed good gains. The 
gains ranged from one to five points. 
Continental common, Packard common, 
and General Motors common rose five 
points. The bond markets were quiet 
with no trading. 



N. Y. Exports Amount to $233,531 

New York City, Aug. 30 — Automo- 
biles valued at $233,531 were shipped 
from this city during the week ending 
Aug. 21. Shipments for the same period 
last year amounted to $336,920 in auto- 
mobiles, and $1,907,798 in trucks. 



65,183 Visit Ford Plant 
Detroit, Mich., Aug. 30 — During the 
fiscal year of the Ford Motor Co. which 
ended Aug. 1, the plant was visited 
by 65,183 persons. This is at the rate 
of over 210 per day for 300 working 
days. September, 1914, was the record 
month for visitors, 11,890 having been 
recorded during 26 working days or 457 
per day. 



Boosters' Outing Sept. 22 
New York City, Aug. 30 — The Motor 
Club Boosters will hold an outing at 
Fred Wagner's farm at Smithtown, 
L. I., on Sept. 22. William Allen of the 
Allen Co., is general manager. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Ajax-Grieb Rubber Co. com 

Ajax-Grieb Rubber Co. pfd 

Aluminum Castings pfd 

J. I. Case pfd 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Electric Storage Battery Co 

Firestone Tire & Rubber Co. com. , 
Firestone Tire & Rubber Co. pfd. 

General Motors Co. com , 

General Motors Co. pfd 

R. F. Goodrich Co. com 

D. F. Goodrich Co. pfd 

Goodyear Tire & Rubber Co. com.. 
Goodyear Tire & Rubber Co. pfd . . 

Gray & Davis, Inc., pfd 

International Motor Co., com 

International Motor Co. pfd 

Kelly-Springfield Tire Co. com 

Kelly-Springfield Tire Co. 1st pfd. 
Kelly-'Springfield Tire Co. 2d pfd. 

Maxwell Motor Co. com 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Miller Rubber Co. com 

Miller Rubber Co. pfd 

New Departure Mfg. Co. com 

New Departure Mfg. Co. pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 

Peerless Motor Car Co. com 

Feerless Motor Car Co. pfd 

Portage Rubber Co. com 

Portaee Rubber Co. pfd 

•Reo Motor Truck Co 

'Reo Motor Car Co 

Splitdorf Electric Co.. pfd 

Stewart- Warner Speed. Corp. com. 
Stewart-Warner Speed. Corp. pfd. 
Studebaker Corporation com 



Bid 



-1914 , 

Asked 


, 1915 , Wk'l 

Bid Asked Ch'ge 




300 








101 


110 






100 


104 






70 


80 






90/ 


92 


+ 1/ 




95 


97 


+ 1 




65 


68 


+ 2/ 




525 


530 


+ 7 




111 




a 
■t 


219 


220/ 


+ 17 




109 / 


110/, 


+ 3/ 


c 


62 


63 


+ 7 




106 


108 


— 1 


c 


270 


274 


— 1 


o 

O 


108/, 


110 




— 


28 


30 


+ '5 


C 


59 


60 


+ 9 




185 


190 


+ 11 


u 


85 


87 




175 


185 


+'i 


- 


42 


43/ 


+ 2 


> 


90 


92 


+ 4 




35 


37 


+ 1 




190 


194 






107/ 




+ "/ 




117 




+ '5 




100 




+ 1 




1-10 


150 


+ 10 




46 


\i 


+ '4 




93 


9-! 


+ 1 




17 


18« 






33 


34/ 


+ "/ 




65 


66 


+ "/ 




105 


107 




1 1 1 / 


112/ 


+ 12/ 



Studebaker Corporation pfd... 
Swinehart Tire & Rubber Co. 

Texas Company 

U. S. Rubber Co. com 

U. S. Rulber Co. pfd 

Vacuum Oil Company 

White Company pfd 

Willys-Overland Co. com.... 
Willys-Overland Co. pfd 



. 1914 . , 1915 , Wk'l 


Bid Atked Bid 


Asked Ch'ge 


103 


105 + 1 


88 


90 +3 


150 


1S1 


49 


51 + '/ 


103 


105 + 1 


214 


219 + 5 


110 


182 


184 -t-i.i 


106 


106« + 1 



OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 

Chalmers Motor Co. com. 



Chalmers Motor Co. pfd. 
Continental Motor Co. com.. 
Continental Motor Co. pfd.. 
General Motors Co. com.... 

General Motors Co. pfd 

Maxwell Motor Co. 1st pfd... 
Maxwell Motor Co. 2d pfd. . 

Maxwell Motor Co. com 

PackarJ Motor Car Co com.. 
Packard Motor Car Co. pfd.. 

•Reo Motor Car Co 

•Reo Motor Truck Co 

Studebaker Corp. com 

Studebaker Corp. pfd 



155 



94 
19/ 



23 



•Atlas Drop Forge Co 

Ford Motor Co. of Canada, Ltd. . . . 

Kelsey Wheel Co 

•W. K. Prudden Co 

Regal Motor Car Co. pfd 

BONDS 

General Motors, notes, 6s, 1915 

Packard Motor Car Co. 5s, 1916 

•Par value $10, all others $100 par value. 



19 



98 


89/ 








95 


97 


— % 


180 




300 


+ 5 


75 


83 


87 


+ 1 




217 


221 




109 


111 


ti 




89 


92 


+ 1 




35/ 


39 


+ 1 




41/ 


45 


— i 




120 


130 


+ 5 




100 


102 


+ / 


20/ 




33/ 


— a 


12« 


\m 


18 




112 


115 






102 


106 


— 2 


S 


27 


30 




550 


205 


1525 




20/ 


20/ 


22 
21 





100 



99 



+ / 
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Business Tour 
Reaches 2,850,000 

Wisconsin Run Covers Ter- 
ritory Containing 20 Per 
Cent of State's Population 

Milwaukee, Wis., Aug. 28. — Approx- 
imately 20 per cent of the population of 
Wisconsin — 2,850,000 — were placed di- 
rectly in touch with the 1916 models of 
the leading automobile manufacturers of 
America; about 50 per cent were in- 
formed of the greatest State fair ever 
held in Wisconsin, and 65 to 70 per cent 
were made acquainted in one way or 
another with all that has to do with good 
roads, motor vehicles, travel, speed, 
roadability, scenery and natural re- 
sources of the Badger commonwealth, by 
the booster tour undertaken by the Mil- 
waukee Automobile Dealers, Inc., from 
Aug. 23 to 27 inclusive, over a route of 
more than 650 miles, covering the rich- 
est and most productive territory of 
Wisconsin. 

The first day the tour covered 109 
miles, from Milwaukee to Janesville, 
Wis., by way of Racine, Burlington, 
Delavan and Beloit On the second day 
153 miles were covered, and at noon the 
tourists were within 17 miles of Mil- 
waukee. Wednesday the route measured 
only 101 miles, being from Madison, the 
State capital, to Oshkosh. The fourth 
day took the tour from Oshkosh to Green 
Bay, 114 miles, by way of the Fox River 
valley, one of the most fertile agricul- 
tural and manufacturing districts in the 
Middle West. On Friday, 131 miles 
were covered in the run home from Green 
Bay along the west shore of Lake Mich- 
igan. 

Close observation of the cars partici- 
pating in the tour shows that not one 
experienced mechanical trouble of any 
kind, necessitating any delay on the 
road, and if the tour had been run under 
grade 3 rules of the A. A. A., each en- 
trant would have come back with a per- 
fect road score. 

Used Car Pocket Edition Revised 

Chicago, III., Aug. 30— The Chicago 
Automobile Trade Assn., has issued a 
revised edition of the pocket edition 
of its National Used Car Market Re- 
port which, like the first edition, is sup- 
plemental to the large book, but covers 
only Zone 7 which centers in Chicago. 
The book is exactly the same size as its 
predecessor, but despite the fact that it 
contains information on 154 makes of 
cars as against 131 listed in the first 
edition, it has but eighty-six pages in- 
stead of ninety-seven. 

A great improvement has been made 
in the method of listing the data and the 



operation of ascertaining information 
on a particular car has been consider- 
ably simplified. In the first edition, in- 
formation concerning the model, year, 
type and list price was given in "run 
in" form and was not as easy of access 
as in the new form. In the new edition 
complete information on each model is 
given on a single line reading across one 
page, the "run in" paragraph at the end 
having been eliminated. 

The book contains the following con- 
crete information compiled from the data 
in the main edition on Zone 7: "U. S. 
Average"; "As Is Sales"; "As Is Ap- 
praised"; the latter being derived from 
the appraisements made by the com- 
mittees in Zones 1, 7 and 9. 

25 Exhibitors to Date for Michigan 
State Fair 

Detroit, Mich., Aug. 30 — The annual 
Michigan State Fair opens next Monday, 
Sept. 7, and as in past years the auto- 
mobile show will be one of the big at- 
tractions. 

From the list of exhibitors given here- 
with it will be noticed that most of the 
local automobile dealers have secured 
space. 

In addition to passenger cars and com- 
mercial vehicles there will be several 
motor tractors and among them, it is 
said, will be a Ford tractor which will 
give daily demonstrations. 

The list of exhibitors up to to-day is 
as follows: 

Buick Motor Car Co., Buick; Cadillac 
Motor Car Co., Cadillac; Cunningham 
Auto Co., Maxwell; Chevrolet Motor 
Car Co., Chevrolet and Monroe; Chal- 
mers Motor Co., Chalmers; Dodge Bros., 
Dodge; Denby Motor Truck Co., Denby; 
Ford Motor Co., Ford; Grasser Motor 
Co., Hupmobile; Jackson Automobile Co., 
Jackson; McKenney-Devlin Co., Grant 
and Haynes, also Vim truck; M. A. 
Young, Mitchell and Reo; Hudson Motor 
Car Co., Hudson; Oldsmobile Co., Olds- 
mobile; Oakland Motor Car Co., Oak- 
land; Overland Detroit Co., Overland; 
Ross Automobile Co., Ross; Thompson 
Auto Co., Federal and Commerce 
trucks; Standard Auto Co., Oakland 
and G. M. C; Studebaker Corp., Stude- 
baker; Signal Motor Truck Co., Signal; 
Standard Motor Truck Co., Standard 
truck; Kalamazoo Motor Vehicle Co., 
Kalamazoo truck; Gornor Oil Co., and 
Kleis & Clouse, Ford starters. 

Dixie Magneto on National Twelve 
New York City, Aug. 30 — In the de- 
scription of the twelve-cylinder National 
appearing in The Automobile for Aug. 
19 it was stated that the magneto used 
is a special Splitdorf. This magneto is 
the Dixie model for twelve-cylinder 
motors manufactured by the Splitdorf 
Electrical Co., Newark, N. J. 



90 M. P. H. To Be 
Twin City Limit 

Wavy Surface of Concrete Track 
Expected to Keep Winner's 
Speed Down 

Minneapolis, Minn., Aug. 31 — Spe- 
cial Telegram — The wavy concrete sur- 
face of the 2-mile Twin City Motor 
Speedway track is expected to hold the 
average speed of the winner of Satur- 
day's 500-mile World's Derby below 90 
m.p.h. Elimination trials which were to 
have begun Monday were postponed un- 
til Wednesday, owing to weather and 
track conditions. In an unofficial trial 
Monday, Gilbert Anderson, in his Stutz, 
made a lap of the track in 1:12 4/5, an 
average of 99 m.p.h. 

Only one of the two Peugeots reported 
recently shipped from France, to be 
driven by Wilcox and Aitken, has ar- 
rived, and it will not be possible for it 
to reach the track in time for Saturday's 
race. Wilcox and Aitken are to be Stutz 
relief drivers. The Peugeot will be ready 
for the Sheepshead Bay race Oct. 2, and 
will probably be driven by Johnny Ait- 
ken. 

H. J. Tremain of Minneapolis has 
bought the Duesenberg entered in the 
Twin City race with Henderson as 
driver, but has elected Ralph Mulford 
to pilot it on Saturday. 

The track is in fine condition and 
good weather is promised so that the at- 
tendance should be 100,000. 

Automobile Racing for Japan 

Tokio, Japan, Aug. 27 — Automobile 
racing will be inaugurated in this city 
when a series of track races will be held 
in commemoration of the anniversary of 
the coronation of the Emperor. Amer- 
ican cars will be entered, among them 
being two Mercers, recently sold by G. R. 
Bentel, the Pacific Coast Mercer distrib- 
utor, to F. J. Fujioka, the two cars to 
be driven by W. T. Watanabe and H. 
Sakamoto. 

De Palma Wins at Kalamazoo 

Kalamazoo, Mich., Aug. 28 — Driving 
a most consistent race and without hav- 
ing the slightest hitch, Ralph De Palma, 
in his Stutz racer, won the 100 miles 
race at Recreation Park this afternoon 
He covered the century in 1:33; 31:40, 
averaging 65.32 m.p.h. Incidentally De 
Palma is now richer by $1,000. Bob 
Burman will receive $700, having finished 
second in the race in his Peugeot. Third 
money went to Billy Chandler, who drove 
a Deusenberg. The fourth prize went to 
G. F. Patrick, who was at the wheel of 
a Mercer, while the fifth and last prize 



Digitized by 



September I, 1915 



THE AUTOMOBILE 



447 



was won by Thomas Ball, driving a 
Buick. 

Ideal weather prevailed and a crowd 
of from 12,000 to 15,000 people was 
present when the race started. A 
thousand automobiles or more were 
around the course. 

Of the race itself there is not much to 
be said because it was practically a one- 
man race. De Palma could probably 
have made better time, but he drove 
carefully and took no chances. He did 
not stop once during the entire race. 

Motometers on Elgin Racers 
New York City, Aug. 27 — Boyce Mo- 
tometers were on all cars in the races for 
the Chicago Automobile Club cup and the 
Elgin national trophy held at Elgin, 111., 
Friday and Saturday, Aug. 20 and 21. 

Hyatt Service in San Francisco 
Detroit, Mich., Aug. 30 — The Hyatt 
Roller Bearing Co. will open a new serv- 
ice branch in San Francisco. It will be 
located at 366 Golden Gate Avenue. 
This will be the ninth Hyatt service 
branch now in the country, the others 
being located in Atlanta, Boston, Detroit, 
Los Angeles, Minneapolis, Chicago and 
New York. 

The local service branch of the Hyatt 
company has moved into larger quarters 
at 751 Woodward Avenue. About Nov. 
1 this branch will be moved into the new 
office building now in course of construc- 
tion. 

Iowa Dealers in Convention 
Des Moines, Iowa, Aug. 31 — The first 
semi-annual convention of the Iowa 
Automobile Dealers' Association opened" 



a two-day session here to-day. This is 
the first convention of its kind to be held 
in the United States. There are seven- 
teen associations in all. President of 
the Garage Owners Association of Illi- 
nois, W. B. Taylor, and Secretary E. J. 
McGuirk will address the 600 Iowa 
dealers. Among those present will be 
Mayor Hanna of Des Moines, who will 
give the welcome address. This will be 
followed with an address by J. Friedman 
of Dyersville, vice-president of the Iowa 
Association. Secretary N. L. Seeman 
will give a report on the Iowa associa- 
tion, which was organized March 10 of 
this year. 

Grossman Holds Annual Salesmen's Con- 
vention 

New York City, Aug. 30 — The annual 
salesmen's convention of the Emil Gross- 
man Mfg. Co., Inc., Brooklyn, N. Y., was 
held in the offices of the company, Bush 
Terminal, Aug. 27 and 28. Emil Gross- 
man, president of the company, presided. 

Since January, 1915, the company has 
added over 500 new customers. The com- 
pany's increase in business for this year, 
over that of 1914, was over 50 per cent. 

The following salesmen and other 
members of the company's staff attended 
the 2-day sessions of the convention: 
Emil Grossman, president; J. N. Lowe, 
vice-president; L. M. Schwartz, secre- 
tary; E. C. Delgado, assistant treasurer; 
A. A. Greene, in charge of sales to manu- 
facturers; N. T. Gutelius, advertising 
manager; P. L. Mcllvaine, export; S. S. 
Waldman, purchasing agent; M. S. 
Rosen, engineer; Harry G. Wedler, W. M. 
Farans, A. E. Rosenberg, R. R. Rosen- 
quist, A. F. White, representative in 
India and the Far East; J. E. Vidal, 



representative in Cuba, Porto Rico, South 
and Central America; E. E. Gamon, fac- 
tory manager; R. W. Johnson, assistant 
factory manager; L. G. Hartdorn, as- 
sistant factory manager; Carl Postal, 
assistant factory manager spark-plug de- 
partment. 

Friday evening the members of the 
convention were entertained by the com- 
pany at dinner and at the theater. 
Saturday evening there was a banquet 

Washington Jitneys Common Carriers 
Washington, D. C, Aug. 28.— Within 
the next few days orders declaring jit- 
neys common carriers, subject to rules 
and regulations governing this class of 
public utilities, will be issued by the 
Public Utilities Commission. The com- 
mission has decided to take this action 
upon the advice of Corporation Counsel 
Syme, who recently made an investiga- 
tion of the jitney situation. 

The first step of the commission will 
be the preparation of rules and regula- 
tions governing the jitney service. The 
companies, as well as individual owners, 
will be required to file immediate re- 
ports of all accidents. Annual reports, 
which will include a complete statement 
of their financial operations, together 
with a general description of their roll- 
ing stock, etc., will also be made. The 
question of an interchange of transfers 
will be decided later. 

Bosch on Austin and Mercer 

New York City, Aug. 31 — The Bosch 
Magneto Co. has closed contracts with 
the Austin Automobile Co., Grand Rap- 
ids, Mich., and the Mercer Automobile 
Co., Trenton, N. J., to use Bosch mag- 
netos for the coming season. 



The Engineers' Forum — Aluminum Pistons 

(Continued from page 421) 



By a system of ribbing, which we have developed ourselves 
and which gives the dual advantage of quickened thermal con- 
ductivity as well as adding rigidity to the dome of the piston, 
we were able to turn out a piston that weighed less than 
12 oz. and under the directions we sent for machining, 
they have met every requirement, for our pistons have now 
been adopted for their standard production, which fact 
speaks for itself. 

System of Ribbing 

The system of ribbing under the dome which we employ 
adds greatly to the radiating surface and at the same time 
strengthens that part of the piston on which the greatest 
stress occurs, without adding more than a fraction to the 
weight. Two of the ribs are extended to reinforce the wrist- 
pin bosses, offering a solid dome construction from the stress 
point above the wristpin to the center of the piston head. 

The advantages following a correct installation of alumi- 
num alloy pistons are sufficiently well known among your en- 
gineering readers so that this feature of the discussion is 



scarcely worth mentioning here. The principal idea is to 
offer the foregoing suggestions gained through experience 
and for the guidance of those who would gain the benefits of 
Magnalite pistons. 

As to aluminum alloy cylinders, it is only fair to state that 
their present development is somewhat embryonic, although 
we have successfully cast quantities of them for aeroplane 
work and unquestionably they will have a broad future in 
the automobile trade. Just as the problems of aluminum al- 
loy pistons have been solved, so in time will come the full de- 
velopment of the aluminum cylinders, and it is my prediction 
that sooner than is now expected, an alloy metal will be pro- 
duced, having all the advantages of light weight and with a 
bearing surface which will not require the use of a reinforc- 
ing iron cylinder sleeve. 

Copper and iron have been known and used for fifty cen- 
turies but aluminum has been commercially known for but 
thirty years and the industrial possibilities yet to be devel- 
oped from the manipulation of aluminum are just beginning 
to appear. — Walker M. Levett, Walker M. Levett Co. 
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United Truck Extends — The United 
Motor Truck Co., Grand Rapids, Mich., is 
building additions to its plant. 

Thermoid Rubber Adds — The Ther- 
moid Rubber Co., Trenton, N. J., will 
build a two-story, 71 by 190 ft. addition 
to its plant. 

Garford Truck Adds— The Garford 
Motor Truck Co., Lima, Ohio, is building 
an addition to its plant at an estimated 
cost of $20,000. 

Pathfinder to Build— The Pathfinder 
Co., Indianapolis, Ind., has had plans 
prepared for the construction of a 60 by 
400 ft. addition to its plant. 

Maine Co. to Make Automobiles — The 
E. E. Wentworth Corp., Springvale, Me., 
will construct a plant for the manufac- 
ture of automobiles at a cost of $50,000. 

American Steel Installs Furnace. — 
The American Steel Foundries, Chicago, 
111., has installed a 6-ton electric furnace 
of the Heroult design at its Indiana 
Harbor, Ind., plant for the production 
of automobile and other castings. 

Sheldon to Treble Output.— The Shel- 
don Axle Co., Wilkes-Barre, Pa., is in- 
creasing its output of worm-drive truck 
axles by the installation of new ma- 
chinery and special equipment. After 
the additions are completed, it expects 
to treble its output. 

Chevrolet Buys Toronto Plant — The 

Chevrolet Motor Co. of Canada, Ltd., To- 
ronto, Ont., will on Oct. 1 take possession 
of the plant of the Dominion Carriage 
Co., Ltd., West Toronto, which it has 



purchased. It hopes to have cars ready 
for delivery in three months. 

Scripps-Booth New Factory — Ground 
has been purchased and work is now going 
forward as rapidly as possible on a new 
three-story fireproof factory which will 
be the home of the Scripps-Booth Co., 
Detroit. The new factory will have a 
capacity of 100 cars a day. 

New Automobile Co. in Mich — The 
Francisco-Martin Motor Co., Newport, 
Mich., has been incorporated with $30,- 
000 capital stock to manufacture auto- 
mobiles. The incorporators are G. W. 
Francisco, L. J. Martin and F. B. Scholl. 
It is stated that the company will erect 
a factory at Newport. 

Internal Gear Drive News Issued. — 
The Internal Gear Drive Assn., Detroit, 
Mich., has published the first issue of 
the Internal Gear Drive News, which is 
to cover the growth of the internal 
gear drive idea, as applied to motor 
trucks throughout the world. It will 
also tell of the service these axles are 
giving. 

Sterling Wheel Erecting Plant — The 
Sterling Wheel Co., 245 Oregon Street, 
Milwaukee, manufacturer of ball-bearing 
resilient wheels for automobiles and mo- 
tor trucks, which was recently reorgan- 
ized and the name changed from T. S. 
Wheel & Mfg. Co., with W. M. Swift Mil- 
ler, Milwaukee, as president and general 
manager, is building a plant at Eighth 
and Oklahoma Avenues. 

Timken Forge Plant Progressing. — 



Work on the new drop forge plant of 
the Timken-Detroit Axle Co. is progress- 
ing. The new upright boilers are in 
place and the steel frame work is now 
being erected. The new worm-drive axle 
assembly plant recently finished is now 
in operation with a full new equipment 
of machinery. This plant gives the 
worm-drive axle plant about 100,000 ad- 
ditional square feet of floor space. 

Crown Fender Plant in Ypsilanti — The 
Common Council of Ypsilanti, Mich., has 
made it possible for a new industry to 
locate there with the prospect of em- 
ploying from 500 to 2500 men when fully 
running. This is the newly organized 
Michigan Crown Fender Co., which will 
manufacture fenders for automobiles and 
other metal stampings. The city pur- 
chased a site and will erect a building 
400 by 80 ft. for the concern, which later 
expects to purchase the property. It is 
stated that the Ford company will use a 
large part of the output. 

Haynes Additions to Cost $250,000. — 
Additions to the plant of the Haynes 
Automobile Co., Kokomo, Ind., will cost 
$250,000. A large office building is now 
being completed and will stand outside 
the old plant, the offices of which will 
be made a part of the space given over 
to the manufacture. In addition there 
will be erected at once three new steel 
and concrete structures alongside of the 
• present factory. There will be new 
painting, testing, power plants and also 
a new building for the storage of rough 
and finished materials and cars. 



The Automobile Calendar 



Sept Peoria, 111., Second North- 
western Road Congress. 

Sept. 4 Twin City, Minn., 500- 
Mile Race : Twin City 
Motor Speedway Co. 

Sept. 6-9 Worcester, Mass., Show, 

Dealers' Assn. 

Sept. 6-10 Indianapolis, Ind., Show, 

Indiana State Pair. 

Sept 6 Reading, Pa., Show, Hotel 

Berkshire. 

Sept. 6-1C Detroit, Mich., Show, 

Michigan State Fair. 

Sept. S-ll Hamline, Minn., 2-Day 

Meet at State Fair 
Grounds between Minne- 
apolis and St. Paul, State 
Fair. 

Sep'. 13-17 Milwaukee, Wis., Show, 

Automobile Dealers 
Assn. 

Sept. 13-17 Oakland, Cal., Pan-Ameri- 
can Road Congress. 

Sept 17-1S Peoria, 111.. Illinois Garage 

Owners' Assn. Conven- 
tion. 

Sept. IS Providence, R. I., 100-Mile 

Race, Narragansett Park 
Speedway, Inc. 

Sept. 18-25 Los Angeles, Cal., Show, 

Shrine Auditorium. 

Sept. 20-25 San Francisco, Cal., In- 
ternational Engineering 
Congress. 



Sept. 24 Indianapolis, Ind.. S. A. E. 

First Section Meeting. 

Sept. 26-Oct. 10. . .Denver, Col., Show, Inter- 
national Soil Products 
Exposition. Automobile 
Trades Assn. of Colorado. 

Oct Dallas, Tex., Show, Dallas 

Automobile Dealers' 
Assn. 

Oct Los Angeles, Cal., Broad- 
way Automobile and 
Flower Show, Automobile 
Dealers' Assn. 

Oct. 1-2 Trenton, N. J., Track 

Races ; Inter-State Fair. 

Oct. 2 New York City, Sheepshead 

Bay Motor Speedway 
Track Meet. 

Oct. 2 Fresno, Cal., 150-Mile Race, 

District Fair, Fresno 
County Agricultural 
Assn., C. G. Eberhard. 

Oct. 2-9 Cincinnati, Ohio, Show, Mu- 
sic Hall, Cincinnati Au- 
tomobile Dealers' Assn. 

Oct. 1-1 n St. Louis. Mo., Show, For- 
est Park Highlands, St. 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 

Oct. 4, 5, 6 Columbus, O., Garage 

Owners Convention. 



Oct. 6-16 New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tral Palace. 

Oct. 9 Indianapolis, Ind., 100-Mlle 

Invitation Race, Motor 
Speedway. 

Oct. 11-12 Dayton, O., National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 

Oct. 14 Chicago, S. A. E. Standards 

Committee Meeting. 

Oct. 16 Chicago, 111., 350-Mile Race. 

Chicago Speedway. 

Oct. 18-19 Cleveland, O., Hotel Statler, 

Sixth Annual Convention, 
Electric Vehicle Assn. of 
America. 

Nov. 1-3 Pasadena, Cal., Show, Hotel 

Green, Walter Hempel. 

Nov. 18 Arizona 150-mile Grand 

Prix. 

Nov. 20 Corona, Cal., Road Race. 

Nov. 29-Dec. 4 Electric Prosperity Week. 

Dec. 31 New York City, Show: 

Grand Central Palace. 

Jan. 22, 1916 Chicago. 111., Show; Coli- 
seum. 

Jan. 24-29 Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

March 4-11 Boston, Mass., Truck Show. 

Mechanics Bldg. 
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^^4eL in OB the Industry 



Bamford Detroiter Production Man- 
ager — W. R. Bamford has been appoint- 
ed production manager of the Detroiter 
Motor Car Co., Detroit. 

Thorpe Truck-Tire Manager — G. L. 
Thorpe has been appointed manager of 
the truck-tire department of the Hood 
Tire Co., St. Louis, Mo. 

Shaw Heads Dallas Co.— The Dallas 
Qualityre Co., Dallas, Tex., has been or- 
ganized in Dallas with Lamonte Daniels 
president and L. L. Shaw vice-president. 
Mr. Shaw is in charge. 

Conrad Sphinx Sales Manager — H. W. 
Conrad, formerly sales manager of the 
Pullman Motor Car Co., York, Pa., has 
been appointed sales manager of the 
Sphinx Motor Car Co., York. 

Hitchcock Truck Dept. Head. — A. S. 
Hitchcock has been appointed truck de- 
partment manager of the Cadillac Auto 
Co. of R. I., Providence. This concern 
handles the General Motors trucks. 

Dealer 

New Supply House for Ala. — The Auto 
Supply Co., J. R. Jones, manager, has 
been formed in Dothan, Ala., to handle a 
general line of accessories, etc. 

Swan Carbureter Agency — The Los 
Angeles Ignition Works, which recently 
moved into a new building at 1007-1011 
Main Street, Los Angeles, Cal., have 
secured the agency for the Swan carbu- 
reter for Orange and Los Angeles 
counties. The Swan carbureter is a San 
Francisco product which is working into 
great favor on the Pacific Coast. 

Packard at Manchester. — Alvan T. 
Fuller, who has the agency for the Pack- 
ard line at Boston, Mass., Portland, Me., 
and Providence, R. I., has added Man- 
chester, N. H., to his list, having opened 
an agency there last week on Merrimac 
Street. F. B. Freeman has been placed 
in charge of the Manchester agency. He 
had the Stutz agency in Boston until a 
few weeks ago. 

Cleveland Agencies Moving — The H. 
F. Neighbors Co., Cleveland agent for 
the Dodge, has secured a site at the cor- 
ner of Chester Avenue and Twenty-sec- 
ond Street, upon which two structures 
will be erected. One has been started 
and the other will be started soon. The 
structure under way will have 18,000 sq. 
ft. of floor space and the other structure 
will contain 22,000 sq. ft. The Buick 
agency will be moved off of Euclid Ave- 
nue next year. 



Motor Men in New Roles 

Nachtrib Goes to Dallas. — E. R. Nach- 
trib, formerly factory representative of 
the Willys Overland Co., Toledo, Ohio, 
has been appointed assistant to Man- 
ager Taxis of the Dallas, Tex., branch. 

Smith Edison's Detroit Office Mgr.— 
Bertram Smith, well known in the stor- 
age battery business for the past fifteen 
years, has been appointed manager of 
the Detroit office of the Edison Storage 
Battery Co. 

Bryant Standard Welding Factory 
Manager — R. S. Bryant, for many years 
consulting engineer of the Standard 
Welding Co., Cleveland, Ohio, has been 
appointed factory manager in charge of 
all manufacturing. 

Jones Sun Branch Mgr. — S. A. Jones 
has been appointed western branch man- 
ager for the Sun Motor Co. and is ex- 
pected in Dallas next week to close ar- 
rangements for the opening of a branch 
house in this city. 

Has Entire State Agency.— J. W. 
Gogarn, who was recently given the 
agency for the Mitchell line at New 
Haven, Conn., has been made agent for 
the entire State as a distributor for the 
Carl H. Page Motors Co. of New York. 

Parrish Denby Sales Manager — The 

Denby Missouri Truck Co., 405 North 
Twenty-second Street, St. Louis, Mo., has 
been appointed distributer of the Denby 
truck in the St. Louis district. G. Y. 
Parrish will be sales manager of the new 
concern. 

Gaston Cadillac Rep. — George Gaston, 
formerly salesman for the Munger Au- 
tomobile Co., the Dallas Cadillac agency, 
is now district representative for the 
Cadillac Motor Car Co. His territory 
embraces Texas, Missouri, Kansas, Ok- 
lahoma, Arkansas and Louisiana. 

Thackston Dallas Hupp Mgr. — E. O. 
Thackston will be general manager of 
the Dallas Hupmobile Co., Dallas, Tex., 
with F. N. Abbott as territorial man- 
ager. Hupmobiles will be handled ex- 
clusively in sixty-five counties of North, 
East and West Texas. This organiza- 
tion will be in the way of a factory 
branch. A new building at 2210-2212 
Commerce Street is being erected for 
the company and this will be the sales- 
rooms and parts department. 

Recent King Changes. — B. R. Hayden 
has joined the King Motor Co. of Chi- 
cago as sales manager. G. W. Franklin 



has resigned from the Wetmore-Quinn 
Co. to join the A. A. Crumley Co., Michi- 
gan State distributor for the King car, 
as sales manager. Mr. Franklin was 
formerly sales manager for the Regal 
Motor Car Co. Bert Collins, late of the 
Studebaker Corp., has joined the King 
Motor Car Company as a special fac- 
tory salesman. His position is a new 
one created for the purpose of making 
jumps to certain points where co-opera- 
tion with dealers, old or prospective, is 
needed. He will have no particular ter- 
ritory. A. J. Smith has returned to the 
automobile business and is now sales 
manager for the Reliance Automobile 
Co., northern California, distributor for 
the King eight. 

Dealer 

To Distribute Danver Oiler — The Dan- 
ver Sales Co., 17 Custom House Street, 
Providence, R. I., will distribute the 
Danver auxiliary oiler for Ford cars. 

Pasadena Savage Tire Moves — The 
Savage Tire Co.'s Pasadena branch, un- 
der the managership of Frank Verbeck, 
former racing driver, is located in its 
new quarters, 43-45 East Union Street. 

Recent N. Y. Trade Changes.— The 
Akron Tire Co. has leased a store at 
1789 Broadway, New York City, and the 
Lyons-Atlas Co. service station at 1876 
Broadway has been leased to the Lex- 
ington Motor Car Co. 

Moves to New Quarters. — The Hen- 
shaw Motor Car Co. of Boston, agent for 
Dodge Bros, cars, has leased the build- 
ing 915-921 Boylston Street that was 
built especially for the E. R. Thomas 
Co. when it opened a branch at Boston 
with Mr. Henshaw in charge. It was 
later occupied by the Garford agents, 
but for some months has been idle. Mr. 
Henshaw will utilize the entire build- 
ing, but he will also continue his service 
station at the Motor Mart. 

Indianapolis Republic Tire Distributor 

— The Varney Electric Supply Co. In- 
dianapolis, Ind., has been appointed dis- 
tributor for the Republic tire. The ter- 
ritory controlled by the Varney company 
includes all of Indiana (with the excep- 
tion of a few counties in the northeastern 
part of the State), southern Illinois and 
the western portions of Kentucky and 
Tennessee. S. C. Walker, secretary and 
treasurer, has complete charge of tire 
sales and has eight district men under 
his jurisdiction. 
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Automobile Agencies Recently Established 



Alabama 

OpeHka Abbott- 
Detroit C. R. Summers 

Arkansas 

Uttle Rock. King U. S. Motor Co. 

California 

Lot Angeles Paige Smith Brothers 

X^aro Dodge Oxnard Garage 

Oxnard Hudson Oxnard Garage 

Pomona Chandler Potter & McCormack 

Veniura Ford Claude C. Needham 

Vlsalla. Dodge Charette-Pennebaker Co 

Porteraville Dodge I. W. Stephen! 

Red land! Maxwell Hatfield & Ayrea 

Colorado 

*oo Saxon M. W. Lewis 

Alamosa Overland E. I. Ben 

Alamosa Hudson R. R. Sumner 

Arvada Dort Arvada Motor Car Co. 

Aspen Overland Aspen Automobile Co. 

■_• Saxon Gerbaz & McPhee 

Berthoud Overland Jeffere Auto Co. 

Boulder Hudson N. U. Wallace 

|°u der Overland. . . .J. C. Deckelman 

Bo uld er Saxon B. C. Garbarino 

fyers. OveHand . . . . C. C. Shetler 

Canon City Overland York Auto Co. 

Broomfield Reo Walter W. Wilcox 

Colorado Springs.. . Dort Big Four Auto Co. 

Colorado Springs. . .Reo Beecher Motor Co. 

Craig Saxon Anderson & Brokaw 

Cripp e Creek Don E. J. Williams 

Cripple Creek. Saxon Clark Supply Co. 

Cheyenne Wella . . . . Dort T. C. Turner 

Dee rt rail Dort G. I. Williams 

Denver Chalmers.. . ,E. J. Johnson 

Denver Cole Colorado Motor Car Co. 

Denver Dort J. S. Morri on 

Denver Jackson Regal Sales Co. 

Den"er King Regal Sales Co. 

Denver National W. W. Beeson 

Denver Regal Regal Sales Co. 

Denver Paige L. G. Palmer 

Denver Vehe John Deere Plow Co. 

fd**"!' Paige A. W. Bumison 

Elbert Buick Theodore Neuman 

Pa«>er- ■ ■ Saxon William Seal 

Fort Collins Reo Jackaon-Ankney Merc. 

Co. 

Fort Collins Saxon G. Harold D. Parker 

E ort P." Buick G - Harold D. Parker 

Fort Collins Paige J. C. Hunt 

Fort Morgan Reo A. C. Gillette 

Glenwood Springs.. Cole Bart Patrini 

Grand Junction. .. .Paige Western Colorado Motor 

_ , Sales Co. 

gree ey Don Lee Bros. 

Reo. . I. B. McCutcheon 

greeky Buick Weld County Garage 

Hayden Cole Dawson Auto Co. 

Holyoke Saxon G. W. Garland 

fiffo- ■ • ■ • Saxon Cobb & Hatton 

Idaho Springs Paige Richard E. Staley 

Lamar Saxon Hartman Auto Co. 

Lamar R eo Miller Bros. 

Las Animas Reo F. W. McCune 

Leadville Cole O. W. Reynolds 

Longmont Saxon Shaw & Shickle 

Love and Reo Anderson 8t Griffin 

Loveland Saxon Stewart & McFadden 

Monte Vista Paige Stephens & Corrington 

P » onia ,:,- Paige Joseph Carlstrom 

Placerville Dort M. 6. Stone 

Pueblo. . . . ........ Paige Spitzer Bros. 

Steamboat Springs. Oakland L. I. Brown 

J lmn «th Cole Giddings & Carey 

Trinidad Saxon Mack Patterson 

Trinidad Cole Trinidad Garage Co. 

2" n i d »<' Paige George D. Single 

Windsor Reo P. A. Bartl 

Windsor Paige H. E. Hickman 

"=» Dort L. J. Tftterington 

ruma Saxon Heiserman & Mauser 

District of Colombia 

Washington Grant C. L. Burrows & Co. 

Florida 

UstClty King National Highway Gar- 

Tallahassee King Brown's Garage 

Georgrla 

Columbus Abbott- 
Detroit.... C. E. Porter. Jr. 

Idaho 

Blackfoot Oldsmobile. ..Red Cross Garage 

nilnola 

Aurora Oldsmobile... L. D. Krumlauf 

Boomlngtoo HupmobUe...F. G. Oseminger 

Bloomingtoo Reo F. H. Cole 

Cerro Cordo JefTery C. W. Adams 

Decatur Hupmobile. ..G. W. Ehrhart 

Sublette King Leffelman St Lauer 

Welden Reo M. F. Shinneman 

Iowa 

Council Bluffs Chandler Kimball Tire Case Co. 

Des Moines Auburn Iowa Motor Sales Co. 

pes Moines Westcott Iowa Oldsmobile Co. 

Earling Chandler. ... F. W. Wilmerdlng 

Lemars Oakland Kilburn-Rickabaugh Co. 

Long Tree Abbott- 

_,. Detroit H.U.Baker 

Oakland Oakland F. W. Pierce 

Redfield Hupmobile... A. E. Smith 

Shenandoah Oakland A. F. Woodard 
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Silver City Oakland F. W. Anderson 

Stanton Oakland Stanton Auto Co. 

Traer Chandler T. F. Cohort 

Indiana 

Connersville Lexington. . .Inland Motor Sales Cor. 

New Castle Maxwell Claude Stanley 

Richmond Detroiter Geo. H. Schultz 

Roann Oldsmobile...!. E. Clingaman 

South Bend Vim Wm. Devall 

Kansas 

Atchison King E. J. Donnelly 

Dodge City King Howell & Rinehart Co. 

Haviland Auburn V. B. Clements 

Phillipsburg Chandler W. H. Champlin 

Kentucky 

Covington Hupmobile... B. B. Hume 

Mt. Vernon Hupmobile. ..W. J. Schleicher 

Maine 

Dexter Maxwell Blainsdell Auto Co. 

Greenville Chandler W. R. Dailey 

Maryland 

Hagerstown Regal Young Motor Car Co. 

Oakland Chandler Ravescroft Garage 

Mnsmnchnsetta 

Boston Detroit 

Electric . . . E. Y. Stimpson 

Boston Detroiter Geo. G. Reed 

Boston Pathfinder... Reaal Motor Sales Co. 

Boston.. Velie T. W. Bottman Co. 

North Adams Stiidebaker. .W. J. Shaw 

Webster King Robert V. Cassidy 

Worcester Abbott- 
Detroit Mavkel Auto Co. 

Worcester Stiidebaker. .Studebaker Corp. 

Worcester Velie O. A. Kelley Co. 

Mlchlfran 

Battle Creek Chalmers tackson Garage 

Battle Creek Dort United Motors Co. 

Bay City Detroiter F. O. Rockwell 

Bay City Hollier Stohl Auto Co. 

Detroit Dort A. A. Crumley 

Detroit King A. A. Crumley 

Escanaba Dodge Tohn E. Tackson 

Farmington Oakland Wm. Goers 

Fremont Dort Robert Southard 

Fremont Studebaker. .Evans-Tinney Co. 

Grand Rapids Chalmers C. D. Miller 

Grand Rapids Dort Oswald Motor Car & 

„ „ Siioplv Co. 

Grass Lake Hollier T. B. tones 

Howell Ford Rov Sprague 

Jackson Cadillac lohn A. Bennett 
ackson Paige Temple Garage 
.udmgton Studebaker. .Peter Peterson 

Manton Overland A. B. Bartlett 

Milan Detroiter E. F. Bay 

Nlles Dort A. Gregg 

Niles Ford Pfnkham Bros. 

Niles Studebaker. .Felix La Cosse 

Oxford Ford Charles Howarth 

Pigeon Dort Leioorandt Bros. 

Potterville Ford Fhaner Bros. 

Rockland Dort G. W. Stannard 

Rochester Oakland W. T. Crawford 

Sault Ste. Marie. . .Dodge Wvnn Auto Sales Co. 

Sault Ste. Marie. . .Oakland I. L. Liosett 

Vassar Dort K. C. Mott 

Minnesota 

Duluth Winton T. M. Ford 

Kasson Oldsmohile. ..Ottemess Bros. 

Lewiston Oldsmobile... F. E. Franks 

Minneapolis Kissel Ban-lav Auto Co. 

Minneapolis New Era Relllv Hen Co. 

Ortonvffle Hupmobile. ..Art Powell 

Redwood. Red Farrell * Keefe 

Silver Lake Ford A. L. Banek 

St- Paul Kissel I. F. Lynch 

Worington King Ullrich Auto Co. 

Missouri 

Springfield Oldsmobile. ..Ben). Toothman 

St. Louis King Monarch Motor Sales Co 

Montana 

Butte Franklin The Silver Bow Automo- 

_ , bile Co. 

Ennie Dodge Bros. .Porter Nelson 

Glendive King J. Wieglands 

Nebraska 

Ainsworth Oakland L. F. Corbitt 

Beemer Oakland C. J. Nellor 

Benkelman Oakland E. A. Mathews 

Broken Bow Oakland Carothus & Brittan 

Burwell Oakland Meyers St Mansail 

Ceresco Oakland Anderson & Dahlstrom 

Clarkson Oakland Pokorney & V'rasper 

Curtis Oakland D. O. Nelson 

Dalton Oakland J. C. Frandsen 

Dunbar Oakland E. E. West 

Sustis Oakland Charles Urbele 8c Co. 

Fremont Oakland Electric Garage Co. 

Gibbon Oakland Walker & Wallace 

Gordon Oakland A. E. Park 

Grant Oakland W. A. Westenburg 

Hampton Oakland Hampton Auto Co. 

Holbrook Oakland Henry Krause 

Howells Oakland Mesti Brothers 

Julian Oakland S. A. Wilberger 

Kenesaw Oakland Wm. Primm 

Kilgore Oakland J. H. Fisher 

Lincoln Oakland F. A. Roehl 



McCool Jet Oakland A. R. Marshall 

Nebraska City Oakland Grassmueck Bros. 

Norfolk Oakland Scott Auto Co. 

Orleans Oakland Lineen Hardware Co. 

Ohiowa Oakland G. F. Spelde 

Osceola Oakland Meridian Garage 

Petersburg Oakland Nick Otelle & Son 

Plymouth Oakland Nispel St Metcalf 

Sargent Oakland R. A. George 

Senceca Oakland Thomas McCawley 

Scnbner Oakland Boll & Zeman 

Sliver Creek Oakland Graham Bros. 

Stanton Oakland A. V. Johnston Auto Co. 

Talmage Oakland Charles Brehm, Jr. 

Thayer Oakland Aug. Heidbreder & Son 

U'ica Oakland Aug. Heidbreder St Son 

Valentine Oakland H. W. Harper Auto Co. 

Wilsonville Oakland J. B. Andrea 

New Jersey 

Atlantic City Vim Eastern Motor Co. 

Bayonne Chandler. ... C. W. Beckman 

Bridgeton King David R Mitchell 

Hammonton King Wm. Turner 

Merchantville King Merchantville Auto Co. 

Riverton King Geo. M. Weimer Auto 

Garage 

Woodstown King John R. Watson 

New Mexico 

Albuquerque Oldsmobile.. .J. L. La Driere 

Axtec Dort J. G. Black 

East Las Vegas Oakland Vegas Auto Co. 

Ft. Sumner Oldsmob le. .C. Frymire 

Las Vegas Oldsmobile.. .Midway Garage 

Magdalena Oakland Magdalena Mch. St Auto 



Co. 

.E. G. Love Motor Co. 
M. B. Goldenberg 



Minden Oakland J. A. Slater 

MM 



McCook Oakland. 



Brumley 



Raton Oldsmobile. 

Tucumcari Oakland 

New York 

Bayport Oldsmobile. ..Wm. L. Mantha & Co. 

Buffalo Dort A. F. Winegar 

Menands Oldsmobile. ..H. R. Hill 

Penn Yan Maxwell Joseph T. Cox 

Portchester Chandler Reynolds Empire Garage 

Co. 

Suffern Kissel Peiper-Blanchard Garage 

Watertown Dort G. H. Baits 

North Carolina 

North Wilkesboro. . King Yadkin Valley Motor Co 

Ohio 

Akron Chandler Baynon Motor Sales Co. 

Archbold Auburn Yoder St Ehrat 

Bridgeport Pullman The Bridgeport Auto 

Sales Co. 

Columbus Abbott- 
Detroit Geo. W. Carroll 

Columbus Lewis Snyder Automobile Co. 

Columbus Maxwell C. W. Hoffriti 

Columbus Monroe Winders Motor Sales Co. 

Columbus Scripps- 

Booth Broad Oak Automobile 

Co. 

Columbus Winton G. E. Thomas Co. 

Democracy Detroiter W. H. Kunkle 

Findlay Hupmobile . G. W, Gavis St Co. 

Huron Chandler G. E. Rhinemiller 

Ironton Saxon Wilbur E. Jones 

Lima Oldsmobile... Cad iliac Co. of Lima 

Lima Regal Lima Regal Sales Co- 
Logan Maxwell W. H. Nunemaker 

Marion Hollier E. W. Owne Machine Co- 
Marion Oldsmobile . . . Barnhouse-Hemmerly 

Auto Co. 

Martins Ferry Regal Krim Bros. St Sims 

Middletown Oldsmobile. ..Be vis 8t Shartle Machine 

Co. 

Spratt Dort G. H. GUIogly 

Tippecanoe City. . .Chandler Tbeo. M. Bell 

Wilmington King Bonta It Davis 

Oklahoma 

Frederick Hupmobile.. .F. W. Emenhtser 

Okarche Hupmobile. ..E. C. Looses 

Ontario 

Ottawa King W. C. Greig 

Pennsylvania 

Bloomsburg Chandler Zehner Bros. 

Devon King Devon Garage 

Flourtown King Seddon Garage 

Germantown Pike. King Moo res Garage 

Harrisburg Westcott Universal Motor Car Co 

Hazleton King I. L. Wagner 

Hazleton Vim John Deach 

Nazareth Abbott- 
Detroit James Itterly 

NewCaatle Maxwell Jas. P. Cope 

Norristown King Norris City Garage 

Philadelphia Pathfinder. ..W. Snellenburg 8t Co. 

Reading Oldsmobile .. .Oldsmobile Co. of Read- 
ing 

Scranton King D. M. Campbell 

Shamokin Vim Erb 8t Zaring 

Souderton King R. D. Mclntyre 

Sonth Dakota 

Centerville Mitchell Chas. Shldler & R. Smhh 

Emery Oakland P. H. McManus 8t Son 

Turton Ford L. G. Mannie 

Tennessee 

Knoxville King Harth Automobile Co. 

Knoxville Westcott F. A. Carpenter 

Texas 

El Paso Kissel Pioneer Motor Co. Inc. 

Marshall Chandler L. S. Hawley 

Olympia Chandler A. N. Daly tt V. E 

Meyers 
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Die Casting vs. Machining 

For Unstressed Parts Process Offers Economical Avoid- 
ance of Costly Shop Work in Car Manufacture 

By J. Edward Schipper 



PERHAPS some day the gears in the transmission sys- 
tem, the differential gears and a thousand and one 
other parts that are now the product of laborious 
drop forging and machine work will be die cast. It is cer- 
tain that were this ever possible the cost of manufacturing 
automobiles would drop so far as compared to present-day 
practice that even the big price cuts of the last year or two 
would look small to the possibilities which would then be 
reached. To-day we cannot go this far or even nearly so 
great a distance in the direction of simplicity in manufacture, 
and what to-morrow will bring forth in the field it is only 
possible to conjecture; but with the improvements in ma- 
terials and with the discovery of material ■which would act 
as dies for molten steels this condition may at some time be 
reached. 

While the dream of die-cast steel may be far removed and 
vague, the die-cast part itself is becoming more and more 
an important factor in the construction of the up-to-date 
car. According to present-day practice, die castings are 
limited to parts which need not have material of more than 
18,000 lb. per sq. in. in tensile strength, except where alumi- 
num can be used. This bein a fact, the uses about the car to 
which this class of manufactured part may be put, are 
limited to those which do not carry the heavier stresses, either 
static or dynamic. Thus it is found that for housings and 
simple parts which have but little actual work to do but 
which, at the same time, were it not for the process, would 
require an amount of machine work, die castings are often 
the most economical to use. 

Limits of Strength 

With the limitations of strength and the limitations of 
material which, at the present time, can be used for this 
method of casting in permanent molds under pressure it is 
a matter of course that one other limitation should follow; 
this is the restriction on the uses to which the die-cast 
product can be put. These restrictions are clearly brought 
out in considering the parts which have been successfully 
made from die castings and those which, on the other hand, 
have failed. In other words, there is a well-defined field in 
which die castings can be used to advantage in the present 




I " — \ 



The above is a diagrammatic illustration of the die east- 
ing machine patented by H. H. Doehler in 1907. As will 
be noted there is a cast-iron pot which holds approxi- 
mately 500 lb. of lead. This melting pot is fitted into 
the gas furnace and the pump cylinder is contained 
within the melting pot, being completely immersed by 
the molten alloy. Into this cylinder there operates a 
plunger controlled by a lever. This plunger which is 
attached to the controlling arm is withdrawn by raising 
the lever to its utmost height and this allows the molten 
liquid to flow into the cylinder. The downward move- 
ment of the lever forces the piston into the cylinder 
cutting off the flow of the molten metal into it and 
forcing the molten metal through the nozzle. The die 
which is divided into two parts fits firmly over the noz- 
zle and can be swung backward on its frame, through 
an angle of 90 deg. There is a shut-off for the metal 
operated by a lever and as soon as the main lever com- 
pletes a downward stroke, the cutter is operated pre- 
venting the molten metal from running backward into 
the pot. 



Digitized by 



450 



THE AUTOMOBILE 



Septemb 



Automobile Agencies Recently Establ 

McCool Jct ; Oakland. 



PASSENGER VEHICLES 




Alabama 

Opellka Abbott- 
Detroit C. R. Summers 

Arkanaa* 

Uttle Rock. King U. S. Motor Co 

California 

Los Angeles Paige Smith Brothers 

Oxnard Dodge Oxnard Garage 

Oxnard Hudson Oxnard Garage 

Pomona Chandler. . . .Potter & McCormack 

Ventura Ford Claude C. Necdham 

Vlsalia Dodge Charet te-Pennebaker Co 

Portersvillc Dodge J. W. Stephens 

Rcdlandi Maxwell. . . Hatfield & Ayres 

Colorado 

Akron Saxon M. W. Lewis 

Alamosa Overland .... E. J. Best 

Alamosa Hudson R. K. Sumner 

Arvada Dort Arvada Motor Car Co. 

Aspen Overland Aspen Automobile Co. 

Aspen Saxon Gerbaz 8t McPhee 

Berthoud Overland JefTere Auto Co. 

Boulder Hudson N. U. Wallace 

Boulder Overland J. C. Deckelman 

Boulder Saxon B. C. Garharino 

Byers Overland C. C. Shetler 

Canon City Overland York Auto Co. 

Broomfield Reo Walter W. Wilcox 

Colorado Springs. . -Dort Big Four Auto Co. 

Colorado Springs. ■ .Reo Beecher Motor Co. 

Craig Saxon Anderson & Brokaw 

Cripple Creek Don E. J. Williams 

Cripple Creek Saxon Clark Supply Co. 

Cheyenne Wells .... Dort T. C. Turner 

Deertrail Dort G. I. Williams 

Denver Chalmers E. J. Johnson 

Denver Cole Colorado Motor Car Co. 

Denver Dort J. S. Morri on 

Denver Jackson Regal Sales Co. 

Denver King Regal Sales Co. 

Denver National . . . . W. W. Beeson 

Denver Regal Regal Sales Co. 

Denver Paige L. G. Palmer 

Denver Velie John Deere Plow Co. 

Edwards Paige A. W J . Burnison 

Elbert Buick Theodore Neuman 

Flagler Saxon William Seal 

Fort Collins Reo Jackson-Ankney Merc. 

Co. 

Fort Collins Saxon G. Harold D. Parker 

Fort Collins Buick G. Harold D. Parker 

Fort Collins Paige J. C. Hunt 

Fort Morgan Reo A. C. Gillette 

Glenwood Springs. .Cole Bart Patrini 

Grand Junction.. . .Paige Western Colorado Motor 

Sales Co. 

Greeley Dort Lee Bros. 

Greeley Reo J. B. McCutcheon 

Greeley Buick Weld County Garage 

Hayden Cole Dawson Auto Co. 

Holyoke Saxon G. W. Garland 

Hugo Saxon Cobb & llaiton 

Idaho Springs Paige Richard E. Staley 

Lamar Saxon Hartman Auto Co. 

Lamar Reo Miller Bros. 

Las Animas Reo F. W. McCune 

Leadville Cole O. W. Reynolds 

Longmont Saxon Shaw St Shickle 

Loveland Reo Anderson St Griffin 

Loveland Saxon Stewart 8c McFadden 

Monte Vista Paige Stephens & Corrington 

Paonia Paige Joseph Carlstrom 

Placerville Dort M. B. Stone 

Pueblo Paige Spitzer Bros. 

Steamboat Springs . Oakland L. I. Brown 

Timnath Cole Giddings & Carey 

Trinidad Saxon Mack Patterson 

Trinidad Cole Trinidad Garage Co. 

Trinidad Paige George D. Single 

Windsor Reo P. A. Bartz 

Windsor Paige H. E. Hick 

Yuma Dort L. J. Titterington 

Yuma Saxon Heiscrman & Mouser 

Dtatrlct of Columbia 

Washington Grant C. L. Burrows & Co. 

Florida 

L«k» City King National Highway Gar 

age 

Tallahassee King Brown's Garage 

Georgia 

Columbus Abbott- 
Detroit C. E. Porter. Jr. 

dnho 

Oidsmoblle. ..Red Cross Garage 

Illinois] 

Aurora Oldsmobile . . I- D. Krumlauf 

Bloomington Hupmobile. ..F. G. Oseminger 

Bloomingtoo Reo F. H. Cole 

CerroCordo Jeflery C. W. Adams 

Decatur Hupmobile. ..G. W. Ehrhart 

Sublette King LerTelman & Lauer 

Welden Reo M. F. Shinneman 

Iotvn 

Council Blurt* Chandler Kimball Tire Case Co 

Des Moines Aubum Iowa Motor Sales Co 

Des Moines West cot t Iowa Oldsmol " 

Earllng Chandler. ... F. W. 

Lemars Oakland Kilbui 

Tree Abbott- 
Detroit H. 

Oakland Oakland F. 

Redfield Hupmobile 

Oakland... 



Silver City Oakland F. W. Anderson 

Stanton Oakland Stanton Auto Co. 

Traer Chandler T. F. Cohort 

Indiana 

Connersville Lexington . Inland Motor Sales Cor. 

New Castle Maxwell Claude Stanley 

Richmond Detroiler Geo. H. Schultz 

Roann Oldsmobile. ..I. E. Clingaman 

South Bend Vim Wm. Devall 

Kansas 

Atchison King E. J. Donnelly 

Dodge City King Howell & Rinehart Co. 

Haviland Auburn V. B. Clements 

Phillipsburg Chandler W. H. Champlin 

Kenlneky 

Covington Hupmobile. ..B. B. Hume 

Mt. Vernon Hupmobile. ..W. J. Schleicher 

Maine 

Dexter Maxwell Blainsdell Auto Co. 

Greenville Chandler W. R. Dailey 

Maryland 

Regal Young Motor Car Co. 

Chandler Ravescroft Garage 

Mnaanchnaetta 

Detroit 

Electric. . .E. Y. Stimpson 

Boston Detroiter Geo. G. Reed 

Boston Pathfinder. . . Regal Motor Sales Co. 

Boston Velie J. W. Bowman Co. 

North Adams Smdebaker. ,W. I. Shaw 

Webster King Robert V. Cassidy 

Worcester Abbott- 
Detroit Mavkel Auto Co. 

Worcester Studebaker. Studebaker Corp. 

Worcester Velie O. A. Kelley Co. 

MlehtffM 

Battle Creek Chalmers Jackson Garage 

Battle Creek Dort I'ni'ed Motors Co 

Bay City Detroiter F. O. Rockwell 

Bay City Holller Stohl Auto Co. 

Detroit Dort A. A. Crumley 

Detroit King A. A. Crumley 

Escanaba Dodge Tohn E. In 

Farmington Oakland Wm. Goers 

Fremont Dort Robert So- 

Fremont Smdebaker . . Evans-Tin- 

Grand Rapids Chalmers C. D. M 

Grand Rapids Dort 

Grass Lake Holller 

Howell Ford 

Jackson Cadillac. . . . 

Jackson Paige 

Ludington Studebaker. -P- 

Manton Overland A 

Milan Detroiter F 

Niles Dort 

Niles Ford 

Niles Studebakrr 

Oxford Ford 

Pigeon Dort 

Potterville Ford.. 

Rockland Don 

Rochester Onk1ar> 

Sault Ste. Marie. . .Do-tf 
Sault Ste. Marie. . .Oaf 
Vassar Don 



Duluth W 

Kasson ' 

Lewiston 

Minneapolis 
Minneapolis 
Ortonvllle. . 
Redwood . . . 
Silver Lake 
St. Paul 
Worington 



Nebraska City Oakland .... 

Norfolk Oakland... 

Orleans Oakland... 

Ohiowa Oakland . . .. 

Osceola Oakland 

Petersburg OaklandJM 

Plymouth Oaklan 

Sargent Oaklai AJ| 

Senceca Oak!: f MM 

Scribner Oak' f M 

Silver Creek Oal MMf 

Stanton Or £j w J 

Talmage QM Mr f SI 

Thayer WjM ff 

Utica 

Valentine. . . . 
Wilsonville. . . 
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mlnum die castings have proven satlsfac- 
the leading automobile manufacturers 



h consisted of tin, antimony and copper, or 
was a straight bronze, there are many of the 
t metals which are of admirable use for bear- 
ime to be practice with a great many concerns 
ile business to die cast the babbitt, or nickel- 
; some have named it, into a backing of bronze, 
worked out so well that many are predicting uni- 
idoption for the die-cast babbitt-lined bronze bearing 
:omobile use. Others still favor the solid babbitt bear- 



he Doehler Die Casting Co., in casting the babbitt metals 
•o bronze shells for bearing use, states that the use of the 
liinnest possible lining of babbitt produces the most durable 
bearing because the softer metal is then more solidly backed 
with the result that it seems to endure the tendency toward 
wear to a much better degree than were the babbitt so thick 
that it would be practically in the same condition as regards 
the bearing surface as if the entire bearing were of solid 
babbitt. In manufacture this concern paints the backs of 
the bearings with graphite paint so that the tinning does not 
take hold of the coated surface, but is confined only to the 
part which it is desired to line. The result is that when the 
lining is cast in place it is only found on the interior surface 
of the bearing housing and can be readily cleaned off without 
any loss of time. 



s no reason why zinc alloy die cast pump bodies should not 
last the life of a car If properly designed 



The same alloys that are used for die-cast bearings are 
sometimes used for parts which are amenable to the die- 
casting process, but which at the same time must be immune 
from corrosion. Such parts, where high tensile strength is 
not required, can be very satisfactorily made from the tin- 
base alloys, and, as stated previously, there are many motor 
manufacturers and also die-casting manufacturers who be- 
lieve that for water-pump housings and similar uses the tin 
base would perhaps be more satisfactory. 

Alloys with a lead base are die cast in such a wide variety 
of fields that it is impossible in the space available here to 
more than scratch the surface. All lead alloys can be die 
cast successfully. The alloys contain from 60 per cent, to 
almost 90 per cent lead and are alloyed with tin, antimony, 
etc. The so-called type metals fall under this class, and a 
good example of a die casting for this kind of metal is in the 
common linotype machine. Here, when the line is complete 
and the mold is in position a plunger pump forces the 
molten metal into the mold and casts the line of type under 
pressure. 

One of the greatest strides in the art of die casting has 
been in the successful handling of aluminum for this class of 
work. At the present time the methods of carrying on this 
work as far as their intimate details are concerned are the 
subject of much secrecy on the part of those who own the 
patents. Some of the illustrations, however, on these pages 
show parts which are now familiar to all those in touch with 
this phase of engineering in the automobile industry. Here 
are parts which are now die cast commercially from alumi- 
num which a year or so ago were thought to be impossible 
as far as actual commercial practice is concerned. Prac- 
tically every day improvements are being made with this 
process of manufacture, but it is in aluminum that the 
biggest stride has been made both in this country and abroad 
during the last few years. As a material for such parts as 
spark and throttle levers and the little spark and throttle 
control sectors at the bottom of the control rods which must 
have teeth cut in them if otherwise made, and numerous 
other parts of similar complication as far as machine work 
is concerned aluminum has been used with great success. 
Owing to the cost of the alloy, however, and the fact 
that the high melting point of the material makes it very 
hard on dies, there is considerable competition to be met, 
and those in the field have had to demonstrate very clearly 
that the aluminum die casting has resulted in a saving to 
the manufacturer for certain parts. 

Materials Must Be Right f~ 

It must be remembered that with die castings a choic 
material is most important. A good example of this is 
in connection with the suggestion to use the tin-base a' 
place of the zinc. During the past two years the p 
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Die cast bearing* of various type* made by the H. H. Franklin 

Mfg. Co. 

state of the art, and in this range of possibilities it would 
pay the manufacturer to investigate and determine if many 
of the small parts which now not only occupy the time of 
his employees in machine work, but which also occupy floor 
space for machinery which could be with better economy 
turned toward other uses. It is necessary to determine 
whether a die casting would or would not be better than 
another part made perhaps by forging or stamping and then 
finished by an amount of machine work determined by the 
number and directions of holes to be drilled, for instance, 
or the milling, grinding and other machine work necessary. 

Good examples of where die castings have been employed 
to advantage for automobile use will give an idea of what 
engineers in general have come to believe is the proper field 
of work for this type of part. Electrical apparatus, which 
is necessarily not under great demands as regards strength, 
but which on the other hand must have parts made within 
limitations of perhaps 0.001 in. is an instance. We find it 
quite common in this field for the magneto housings, switch 
locks, switch handles, base and cover plates to be made of 
die castings. With the starting units and generators it is 
the same. In pumps for housings and bodies, ball-bearing 
cages, speedometers, ring nuts, spark and throttle levers and 
steering-wheel gears, the die casting has been believed by 
many to be far better economically than any other class of 
part. On the other hand, die castings which have been used 
in parts which have failed through either direct stress or 
corrosion have shown that for uses wherein either of these 
destructive agents may exert its influence, they may be bad 
practice. 

Automobile Industry Demand* Castings 

That the demand for the die casting in the automobile 
industry is a strong one, and that in spite of the fact that 
the die casting is limited at the present time as regards 
its strength, there is a well-defined field for it, is clearly 
brought out by the fact that one of the largest companies 
in the die-casting business, the Doehler Die Casting Co. of 
Brooklyn, N. Y., is at the present time casting 1,000,000 lb. 
per month, probably 95 per cent of which goes to different 
automobile manufacturers. 

In the automobile industry at the present time four classes 
of die castings, each with a well-defined field, are in use. 
They may be classified according to their basis, or, in other 
words, according to the metal which forms the major part 
of the alloy. These bases are zinc, tin, lead and aluminum. 

With these four classes in mind and with the field for each 
pointed out, some of the features to be considered in the 
selection of a proper metal for a die casting will be brought 
out. It may be said at the start that although probably 85 
per cent of the die castings made in the world are with a 
zinc base, it is in this very class that some of the failures 



which have been noted in the automobile industry have been 
reported. A good example of this is in pump-jacket practice. 

It is a fact zinc base castings are corroded by aqueous 
liquids. That this is not alone confined to liquids which have 
water as a base is shown by the fact that even gasoline 
which theoretically should not have the slightest influence 
on metal will cause a certain amount of corrosion due to the 
impurities — mainly sulphuric acid — which it contains in its 
commercial state. These castings are often plated with 
nickel, copper and brass, and in such a case will resist a much 
longer time the inroads of moisture. It may be buffed to take 
a beautiful polish, but this does not endure for any appre- 
ciable time due to the moisture which is contained in the at- 
mosphere. If a permanent polish is desired it must be elec- 
tro-plated with nickel or some other alloy. 

Zinc Base Alloys Corrode 

In spite of the fact that these zinc base alloys corrode 
they have been used for pump jackets on account of 
their cheapness and the fact that they can be made 
accurately in that way. The result is that while the pump 
housing may last four or five years, sooner or later it is 
bound to give way and fail. There are those who condemn 
this practice, stating that the material should not be used 
for this purpose, but on the other hand a tin base alloy 
hardened with copper and antimony would be proper. On 




Complicated die castings for brush holders and magnets, two left as 
made by Doehler company and right by Veeder Mfg. Co. 

account of the high price of tin and the other ingredients 
this metal has been in many cases of prohibitive cost and 
the zinc base alloy substituted. It is but fair to state, how- 
ever, that the zinc base alloy can be made of such thickness 
and can be so thoroughly bushed with brass at vital points 
that it will last over a period of many years despite the posi- 
tive corrosion. At the end of this time the cost of renewal 
of the parts is so small that aside from the temporary incon- 
venience it can be practically neglected. However, there is 
no reason why a zinc alloy die-cast pump body should not 
last the life of a car, if properly designed. 

Where the zinc die casting comes into its field is in such 
parts as magneto housings, etc., where they are. not only not 
in contact with moisture but are even guarded against the 
inroads of air by a coating of black copper sulphide. 

It must be remembered in assembling parts made of die 
castings that they should fit and not be drawn together by 
force, thereby exposing parts of these materials to greater 
strains than they are able to endure. The die casting is not 
as strong as the yellow brasses and bronzes, and great care 
has to be used and very often special designing becomes 
necessary, such as reinforcing and general strengthening to 
equalize the natural inferior strength of the zinc-base die- 
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cast alloy. In other words it is not possible for the engi- 
neering department of an automobile concern to take the 
drawings for a part which has been made of brass or bronze 
and have that same part made in a die casting in such in- 
stances where the brass or bronze parts were stressed up to 
some point near the ultimate. 

Strength Equal to Cast Iron 

The content of the zinc base alloy generally runs from 70 
to 90 per cent zinc, 0 to 20 per cent tin with varying contents 
of copper, aluminum, antimony and lead. A typical example 
of an alloy for a zinc-base die casting would be about 85 
per cent zinc, 9 of tin, 6 of copper and 2 aluminum. When 
an alloy of this kind is die cast to a proper design, in the 
expression of one concern in the business, "It cannot be 
broken except with a sledge and when cast properly of suit- 
able alloy is about the strength of cast iron." It requires 
more time and more expensive alloy to make die castings 
as they should be made than it does to turn them out rapidly 
from cheap alloy. 

Turning to the second class of die castings, those which 
have tin as a base and which are alloyed with varying pro- 
portions of lead, copper, antimony and zinc, it is found that 
this includes some of the most useful of the bearing metals. 
While the term babbitt no longer means the one definite 
alloy which in definite proportions was laid out by Isaac 




Control quadrants of aluminum die castings have proven satisfac- 
tory to many of the leading automobile manufacturers 



Babbitt and which consisted of tin, antimony and copper, or 
in other words, was a straight bronze, there are many of the 
so-called babbitt metals which are of admirable use for bear- 
ings. It has come to be practice with a great many concerns 
in the automobile business to die cast the babbitt, or nickel- 
babbitt as some have named it, into a backing of bronze. 
This has worked out so well that many are predicting uni- 
versal adoption for the die-cast babbitt-lined bronze bearing 
for automobile use. Others still favor the solid babbitt bear- 
ing. 

The Doehler Die Casting Co., in casting the babbitt metals 
into bronze shells for bearing use, states that the use of the 
thinnest possible lining of babbitt produces the most durable 
bearing because the softer metal is then more solidly backed 
with the result that it seems to endure the tendency toward 
wear to a much better degree than were the babbitt so thick 
that it would be practically in the same condition as regards 
the bearing surface as if the entire bearing were of solid 
babbitt. In manufacture this concern paints the backs of 
the bearings with graphite paint so that the tinning does not 
take hold of the coated surface, but is confined only to the 
part which it is desired to line. The result is that when the 
lining is cast in place it is only found on the interior surface 
of the bearing housing and can be readily cleaned off without 
any loss of time. 




There Is no reason why zinc alloy die cast pump bodies should not 
last the life of a car If properly designed 



The same alloys that are used for die-cast bearings are 
sometimes used for parts which are amenable to the die- 
casting process, but which at the same time must be immune 
from corrosion. Such parts, where high tensile strength is 
not required, can be very satisfactorily made from the tin- 
base alloys, and, as stated previously, there are many motor 
manufacturers and also die-casting manufacturers who be- 
lieve that for water-pump housings and similar uses the tin 
base would perhaps be more satisfactory. 

Alloys with a lead base are die cast in such a wide variety 
of fields that it is impossible in the space available here to 
more than scratch the surface. All lead alloys can be die 
cast successfully. The alloys contain from 60 per cent, to 
almost 90 per cent lead and are alloyed with tin, antimony, 
etc. The so-called type metals fall under this class, and a 
good example of a die casting for this kind of metal is in the 
common linotype machine. Here, when the line is complete 
and the mold is in position a plunger pump forces the 
molten metal into the mold and casts the line of type under 
pressure. 

One of the greatest strides in the art of die casting has 
been in the successful handling of aluminum for this class of 
work. At the present time the methods of carrying on this 
work as far as their intimate details are concerned are the 
subject of much secrecy on the part of those who own the 
patents. Some of the illustrations, however, on these pages 
show parts which are now familiar to all those in touch with 
this phase of engineering in the automobile industry. Here 
are parts which are now die cast commercially from alumi- 
num which a year or so ago were thought to be impossible 
as far as actual commercial practice is concerned. Prac- 
tically every day improvements are being made with this 
process of manufacture, but it is in aluminum that the 
biggest stride has been made both in this country and abroad 
during the last few years. As a material for such parts as 
spark and throttle levers and the little spark and throttle 
control sectors at the bottom of the control rods which must 
have teeth cut in them if otherwise made, and numerous 
other parts of similar complication as far as machine work 
is concerned aluminum has been used with great success. 
Owing to the cost of the alloy, however, and the fact 
that the high melting point of the material makes it very 
hard on dies, there is considerable competition to be met, 
and those in the field have had to demonstrate very clearly 
that the aluminum die casting has resulted in a saving to 
the manufacturer for certain parts. 

Materials Must Be Right 

It must be remembered that with die castings a choice of 
material is most important. A good example of this is given 
in connection with the suggestion to use the tin-base alloy in 
place of the zinc. During the past two years the price of 
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Diagram showing the composition of a zinc alloy frequently used 
for die casting work. Castings of this material have approximately 
the strength of cast Iron 



tin has fluctuated between 0.30 and 0.50 cent, with the price 
during the past 2 years something over 0.40. It can easily 
be seen that with this wide variation in price several thou- 
sand castings weighing from 1% to 3% lb. for each half 
such as happens in water-pump casings would make a big 
difference in operating expenses to a large plant. 

One of the classes of metals which metallurgists have been 
trying to die cast for many years is the softer brasses, but 
so far the high temperature has defied the efforts of the die- 
casting industry. Brass sand castings are so cheap as com- 
pared to the present-day permanent mold castings that most 
parts are cheaper cast by the old method than the new. 
Other points given against brass casting are the great 



shrinkage, destruction of the molds, quick-heat conductivity 
of the die and slowness of manufacture. 

A word should be said regarding one of the characteris- 
tics of die-cast metals which renders them of greater 
strength and uniformity than the plain sand-cast products. 
This is the closer grain of the material due to the pressure 
under which the metal is cast. Micro-photographs of die 
castings as compared to straight sand castings bring out the 
fact that the grain of the die-cast material is much finer 
in structure than the coarse grain sand casting. There have 
been brasses and bronzes, and are still in the bearing field, 
which have been successfully cast in sand in which the micro- 
structure is a fibrous one rather than granular. These 
special bronzes, however, are probably the last in the list of 
these metals which it is aimed to die cast as the temperature 
of fusion is so high that the molds would be able to stand 
only a small quantity of castings before they cracked and 
had to be replaced. 

It must be remembered that the cost of a die casting bears 
a definite relationship to the number of castings which can 
be made from one die. The dies are made of high speed 
chrome-tungsten steel. It requires the highest class of labor 
to make them, working carefully with microscopic accuracy, 
hence between the cost of the material, the cost of the die- 
cutting tools and the cost of high-priced labor, large numbers 
of castings must be made from one die to keep the unit cost a 
minimum. 



Renault Aviation Twelve Possibly for Cars 



PARIS, Aug. 28 — Renault has produced a twelve-cylinder 
water-cooled aviation motor which, after being thor- 
oughly tested at the national aviation motor laboratory, has 
been fitted to big capacity aeroplanes. The new motors are 
being produced in large quantities and supplement the eight- 
cylinder air-cooled motors in which Renault has specialized 
for a number of years. Renault's motor, which has a bore 
and stroke of practically 4 by 6, has its cylinders cast in pairs 
and mounted on an aluminum crankchamber. A certain 
amount of inspiration appears to have been obtained from 
the Mercedes six-cylinder aviation motor, particularly as re- 
gards the valve arrangement There are two valves per cyl- 
inder inclined in the head, and operated by a fully inclosed 
camshaft running down the head of each line of cylinders. 
The ends of the rockers project through the housing as in the 
case of the Mercedes. The drive for the camshafts is ob- 
tained from the front end of the motor by means of bevel 
gearing and shaft, the entire mechanism being contained in 
a neat aluminum housing. The oil pump is placed crosswise 
at the foot of the two shafts giving camshaft drive. 

Two Carbureters Used 

Two special Zenith carbureters are used, each one being 
outside the cylinder group and close up to the crankchamber. 
In each case the intake valves are on the outside and the 
piping is reduced to a minimum. Magneto and water pump 
are carried across the front of the motor. No flywheel is 
used. Compared with the engines used on aeroplanes up to 
the present, the Renault production is remarkably clean-cut 
and accessible. Many modern car engines are not superior in 
this respect. The only visible moving parts are the valve 
stems and the ends of the rocker arms. 

Although the motor has been specially designed for aero- 
plane service, an external examination gives the impression 
that the designer has been more anxious to get the neat, 
clean-cut appearance demanded by automobile users than to 
save weight. There has been no attempt at weight paring 
by the use of copper jackets or even plates for the water- 
jackets. Many of the fitments are Renault stock design, and 



although the design is a decided departure from anything 
produced in this French factory, the origin of the motor is 
obvious without the name plate. 

Break from Rotary Design 

The production of this motor is of more than ordinary im- 
portance by reason of it being on the part of the French the 
first important break from the rotary air-cooled aviation mo- 
tor. This design is fully applicable to automobile service, 
and there is every reason to believe that the end of the war 
will see the adaption to automobiles of the Renault twelve- 
cylinder aviation motor built to smaller dimensions. It is 
significant too, that in the last army aeroplane contracts no 
rotary aeroplane motors were ordered and one water-cooled 
radiating cylinder motor was struck off the lists. Renault 
and Sunbeam twelve-cylinder water-cooled engines predomi- 
nated in these contracts. 

French to Relax Automobile Restrictions 

Paris, Aug. 28 — With the month of September the state of 
siege will cease to exist in what is known as the interior of 
France. At the same time the regulations governing the 
use of automobiles outside the army zone will be considerably 
simplified. Instead of it being necessary to make application 
for a separate pass for each journey undertaken, this pass 
carrying the photograph and signature of every person in 
the car, it is now possible to obtain a monthly pass available 
for the whole of the interior of France and for any number 
of journeys. This pass is issued to either the owner or driver 
of the car, and must bear that person's portrait and signa- 
ture. Any persons can be taken as passengers, providing 
they are provided with official papers proving their identity. 

The new regulations do not affect Paris and neighborhood, 
where it is still necessary to secure a fortnightly pass avail- 
able only for the Seine and Seine and Oise districts, and 
stating the number of passengers carried. There is no 
change either as regards the war district and the big stretch 
of territory behind the battle line considered to be of mili- 
tary importance. 
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Stutz Wins First and Second Places 

at Twin Cities 

Double Victory by Cooper and Anderson on New 
2-Mile Cement Speedway — Old Rivals Vanquished 
—Pace 86.35 M.P.H.— Track Rough in Spots 



Twin City Speedway Results 

Car Driver M.P.H. 

Stutz Cooper 86.35 

Stutz Anderson 86.35 

Duesenberg O'Donnell 78.86 

Ogren Alley 77.94 

Sebring Haibe 75.33 

Duesenberg Haupt 74.02 

Duesenberg Chandler Flagged at sunset 

Delage Oldfield Flagged 

■nwraDanniuMiMiiM^ 

FORT SNELLING, MINN., Sept. 4— The great North- 
west, that territory served by the twin cities, Minne- 
apolis and St. Paul, had its first taste of a home 
speedway to-day when the new 2-mile cement speedway lo- 
cated midway between the two cities, was opened this 
afternoon, the christening performance being a 500-mile race 
for a purse of $50,000, measuring up with the classical In- 
dianapolis event in both distance and prize money. 

Under a cloudless sky and with all that the weather-man 
could provide, 40,000 spectators watched the Stutz team, 
made up of Earl Cooper and Gilbert Anderson, win the most 
signal honors that it has been the lot of any entrant to carry 
off in a speedway event. Not content with taking first place, 
the Stutz team to-day won positions one and two, thereby 
carrying off $30,000 of the total prize money. 

Relentless Warfare 

From the drop of the flag in the flying start the two Stutz 
cars began a relentless warfare against De Palma and Resta, 
who had vanquished them at two other 500-mile events, In- 
dianapolis and Chicago. But Peugeot steel and Mercedes de- 
sign were not equal to Stutz stamina to-day, and the veterans 
Cooper and Anderson wore down every rival in the first 100 
miles and then made a most interesting team race for the re- 
maining 400 miles and finished in one of the closest finishes 
ever seen on a speedway, Cooper leading by less than % sec. 
and little more than half the length of the car. 

The pace was 86.35 m.p.h., slower than the pace of 89.84 
which De Palma set at Indianapolis last May and consider- 
ably under the pace of 97.58 set by Resta when he carried off 
first honors at the Chicago 500-mile event on the new board 
track in June. To-day's pace would have been considerably 
faster if the Stutz twins had had any cars to push them. 
During the first 100 miles the pace was over 90 m.p.h., but 
that immediately wore out Resta's Peugeot and the Stutz 
team dropped nearly 3 m.p.h. in the average from that point. 

Cement Track Rough 

The new cement track was rough. It had been built too 
hurriedly. The pouring of cement was started July 9. Con- 
stant rains held the work back and later rains delayed it. 
The fillings had not time enough to settle before the cement 
surface was laid. There could be only one result, undulations 
in .the surface and high spots where the expansion strips are 
placed between the blocks of cement. For days before the 
start of the race stone chippers with chisels in hand were 



squatted around the track busily engaged in chipping off the 
high spots that threw all four wheels of the cars into the air. 
Time was lacking and when the race was staged many high 
spots remained and the cars suffered severely. 

Downs Erstwhile Victors 

The Stutz alone seemed able to withstand the vibration of 
the track and yet maintain high speeds. But it was Stutz 
day. Stutz was seeking revenge for past failures to win the 
coveted honor of a 500-mile classic since three years ago when 
the Stutz made its debut as a car on the Hoosier speedway 
and immortalized itself in racing fame by carrying off fourth 
place as a newcomer. Nineteen hundred and thirteen saw 
Stutz win third; in 1914 it was fourth, leading all other 
American cars; this year it was third and fourth again, be- 
ing beaten only by foreign machines; at the Chicago speed- 
way it finished fourth and sixth; but to-day it was not only 
first but first and second, and the vanquished were the cars 
that defeated it in 1913, 1914 and 1915. Peugeot, Mercedes 
and Delage are names that have been nightmares to American 
builders of racing cars for the last three years, but their 
reputations were tarnished to-day and for the first time an 
American car has won a 500-mile classic since the National 
victory of 1912. 

Resta had the inside position in the first row at the start 
and he set out to get the lead and hold it. He took it in the 
first lap and held it in the second and third when Burman in 
another Peugeot headed him out, with the Stutz team trailing 
a few lengths back and with De Palma's Mercedes in the 
group. Burman took the lead in the fourth lap and led for 
30 miles until he went out with a broken connecting-rod. He 
was setting a metal-breaking pace, hotly pursued by Resta, 
De Palma and the two white Stutz machines, lying back 100 
to 200 yd. These four were % mile ahead of the others in 
a couple of laps. At 10 miles Burman started drawing away 
from the field; at 15 miles he was the length of the home- 
stretch ahead of Resta and the others; lap by lap he con- 
tinued to gain and by 20 miles he had a gain of nearly a 
mile. So it continued to 30 miles, then came the end. On 
the thirty-second mile he limped in, stopped at the pits and 
withdrew. 

In the meantime matters had been changing back of Bur- 
man. For 10 miles Resta pursued the fleeing Burman in an- 
other Peugeot but at 16 miles Cooper had pushed the Stutz 
up and had Resta two lengths back of him with Anderson in 
the other Stutz scarcely four lengths back. De Palma had 
already stopped to change a plug and was nearly two laps or 
4 miles back. Here started the grinding process on Resta. 
From 20 miles to 60 miles he was held between the two, no 
jockeying, but Cooper leading a fast clip of over 90 m.p.h. 
Resta was never over 50 ft. back of him and little further 
back came Anderson. 

Peugeot Takes Lead 

At 60 miles Resta crept up and took the lead, the two 
passing the tape side by side. But Resta's honors were short. 
He held leadership but a lap before Cooper had wrested it 
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from him. A lap later and Resta again led by a length. For 
four circles of the oval he held the lead, all three so close 
together that a blanket would almost cover them. It was at 
74 miles that Anderson showed in front to the cheers of the 
grandstands and in a lap he was over 150 yd. ahead of Resta 
with Cooper trailing about 50 yd. back of the Peugeot. Two 
laps more and Resta was again in front. He held the lead for 
nearly 10 miles but troubles overtook him, the pace had told 
on his Peugeot. Trouble symptoms showed up at 94 miles 
when he lost premiership to the two Stutz cars. Resta 
slowed up on the backstretch and stopped at the pits. He 
continued a lap or so more and was out. Just at this crisis 
Cooper's pace had told on tires and he pulled in to change a 
left front leaving Anderson away in the lead when he finished 
the first century in 67 :09, a pace of 90.91 m.p.h. 

The Duel Ends 

Thus ended the race that promised to be the grandest duel 
of the year between Stutz and Peugeot and Stutz and Mer- 
cedes. At this point De Palma was nearly three laps or 6 
miles back. He had lost 1.45 in changing a plug and was 
losing in the pace the leaders had set. 

Up to this time the first group of cars had been the mag- 
net of all grandstands, but here the attention turned to the 
second group of cars led by Mulford in a Duesenberg, who 
was second at the 100 miles, due to Cooper's tire change. He 
was only 43 sec. back of Anderson. Close back of him was 
O'Donnell, his team-mate who was leading De Palma by the 
narrow margin of 2 sec. The Ogren, driven by Alley, was 
% min. back of O'Donnell. The last group, containing 
Sebring, Chandler's Duesenberg and Haupt's Duesenberg, 
were from 15 to 25 min. back of the leaders. 

From 100 miles the Stutz team gradually drew away from 
the field. At 140 miles they were minutes up on O'Donnell 
who was solid in third place ; at 200 miles the lead was 4 min. ; 
at 240 it was 6 min.; at 300 it was 10 min.; at 360 it was 11 
min. ; at 400 it had jumped to 13 ; at 440 it was 26 min. ; and 
at 500 miles it was nearly 33 min. It was a steady gain made 
possible by speed ability. 

Back of Alley there were interesting brushes at times for 
positions. Haupt's Duesenberg and Oldfield's Delage were 
rivals at times but the constant tire troubles of Oldfield made 
it impossible to maintain a position that would insure his 
finishing before sundown, the limit set by the referee in 
which the race had to be finished. Barney had twenty stops 
chalked up against him, nine alone being for tire repairs, 
three for changing spark plugs and the others for fuel, wa- 
ter, changing driver or mechanic and sundry other troubles. 



He broke a steering knuckle coming into the homestretch and 
borrowed a steering arm from Burman, making the impro- 
vised repair and continuing. It was the only case of a broken 
steering knuckle in speedway racing for some time. 

Mulford, who was a strong contender for third honors from 
the start, was eliminated at 120 miles when in fifth place 
due to a broken side member in the frame. 

Our First Cement Track 

To-day's race was the first one ever run on a cement speed- 
way in this country, although the classical Brooklands in 
England is a cement speedway that has been in existence for 
many years. The speedway here is scarcely banked enough 
for the highest speeds and within a year the track will un- 
questionably be improved. The banking is not straight as in 
the Chicago board speedway but a cross section is a parabola, 
the same as used on the new board speedway being built in 
New York. Yesterday and during practice it looked as if 
the new cement course would be too dusty for safety. Sweep- 
ing it off each day and washing, as the management did, 
failed to lay the dust. The final solution was a coating of 
light oil, 39 gravity, which was readily absorbed into the 
cement and dried in less than an hour. 

Instead of starting the race at 10 o'clock, the proverbial 
hour for starting 500-mile events, it was delayed until noon, 
in order to let the business men attend. This caused several 
entrants to ask if it would be called off at sunset, not a few 
entrants realizing that it meant fast pace to finish all cars by 
6.44, the official sundown. A compromise was effected in 
which those cars still running at sundown were given addi- 
tional mileage on a pro rata basis, according to the speed 
they had averaged and in this way two cars, Chandler's and 
Oldfield's running at the finish, were given seventh and eighth 
position. Twelve cash prizes were awarded but only eight of 
these captured, the remaining four going back to the speed- 
way treasury. 

Early Eliminations 

To-day's race is the only one of the now classical 500-mile 
events in which every car that was eliminated fell out before 
the race was one-half over. Fourteen cars started the race, 
six finished the 500 miles, two were running when it was 
called off and six had withdrawn. They went out at 30, 70, 
100, 120 and 180 miles. Never before have cars gone out so 
early in a contest; generally several drop out early, but in- 
variably some hold out until near the end. To-day's race was 
really only a 100-mile event so far as the contest element was 
concerned. 



Speed Tabulation Twin-City 2-Mile Cement Speedway, 500-Mile World's Derby, Sept 4, 1915 
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3:43:51 , 4:01:28 
4:11:53 j 4:26:47 
3:52:34 4:36:55 
s with oil -flooded 

s with en gine trou 

I 

acked fra me 
ump 



3:53:28 
3:53:18 
4:03:23 
4:22:40 
4:32:47 
4:32:36 
5:00:34 
5:05:50 

magneto 

ble 



4:22:43 
4:23:51 
4:35:29 
4:54:22 
5:06:59 
5:03:34 
5:38:32 
6:17:19 



4:37:02 
4:37:36 
4:50:39 
5:09:18 
5:21:33 
5:25:33 
5:53:53 
6:36:56 



5:05:54 
5:05:34 
5:31:35 
5:40:06 
5:51:20 
5:55:28 
6:27:56 
Running 



5:19:59 
5:19:47 
5:47:36 
5:54:57 
6:06:20 
6:10:34 
6:43:06 



5:47:29.30 

5:47:29.55 

6:20:25.35 

6:24:44.55 

6:38:47 

6:45:18.55 

Running 



86.35 
88.35 
78.86 
77.94 
75.33 
74.02 
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Little Tire Trouble at Twin Cities 

Right Rear Tire Main Sufferer, Due to Outside of Track Being Rougher 
— Unusual Mechanical Troubles Show Effect of Rough Track 



FORT SNELLING, MINN., Sept. 4— There was not so 
much tire wear on the 500-mile race on the speedway 
here to-day as was anticipated, a fact largely explained 
by the relatively slow speed of 86.35 m.p.h., a lower pace than 
set on the Indianapolis brick track, and 11 m.p.h. slower than 
the Chicago board speedway. The day was hot and more 
tire troubles were expected. As at other speedways it was 
the outside right rear tire that suffered most, due in this 
case to the outer part of the track being rougher than the 
central strip on which the majority of the cars drove and 
also due to the fact that much of the car weight is thrown on 
this wheel. 

Of the fourteen cars to start to-day six finished the 500 
miles; two were running but flagged off at sunset; and six 
had dropped out due to mechanical troubles. Of the six 
cars that finished the race eighteen tires were changed, an 
average of three per car, or an average tire life of over 170 
miles. Silvertown cords were used on the winning Stutzes. 

Tire destruction wore out seven on the right rear wheels; 
five on the left rears; five on the right fronts; and only one 
on the left front. A few treads were thrown. 

Cooper changed six on his Stutz, two right rears, a left 
rear, two right fronts and a left front; whereas Anderson, 
his running mate, changed but three, two right rears and a 
right front. As these two cars ran practically neck and neck 
for 500 miles it is difficult to explain just why one should 
have double the tire trouble of the other. Little differences 
in car balance, in driving and in many other matters could 
easily make such a difference. 

Mechanical Troubles 

Mechanical troubles were more or less unusual, demon- 
strating that rough tracks are still able to do very material 
damage to cars when traveling at high speeds, and in this 
respect the percentage of mechanical troubles was greater 
than at the Indianapolis or Chicago 500-mile races. Several 
of these troubles were due primarily to the track, whereas 
others were not. Mulford's Duesenberg broke a side mem- 
ber of a frame at 120 miles, the channel section breaking 
nearly in two. More serious was the breaking of a steering 
knuckle on Barney Oldfield's Delage when coming down the 
homestretch. Fortunately the car was controlled, a new 
steering part was borrowed from Burman's Peugeot and the 
race completed. Still another break apparently due to the 
track was on O'Donnell's Duesenberg which broke one of its 
diagonal radius rods when the race was three-quarters over. 
The mechanic held the rod from trailing on the ground for 
the last 100 miles. All of these eliminations were more or 
less directly due to vibration. 

Crystallization Appears 

Several other cars had mechanical troubles that came per- 
haps from parts crystallizing or other causes. Burman's 
Peugeot was the first out at 32 miles, a connecting-rod break- 
ing. Such parts are generally made as light as possible and 
fatigue due to excessively high speeds is sure to show itself 
sooner or later. The case was perhaps similar to the part of 
De Palma's Mercedes that gave way in the last lap of the 
Indianapolis race this year. Reciprocating parts are being 
designed with the minimum weight for high-speed work and 
the breaks indicate that renewals are needed at reasonably 
frequent intervals. 



Resta had a simple trouble, a screw cap coming off the base 
of the pump case of the Peugeot, making it impossible for 
him to pump oil. It may or may not have been due to the 
excessive vibration. 

De Palma's troubles began 10 min. after the start when he 
changed a spark plug ; later he made some carbureter adjust- 
ments, changed another plug and finally withdrew, due to 
oil getting into the magneto through the shaft coupling. The 
oil reached the distributer box and at high speeds missing 
occurred, but at low speeds the mechanism worked satisfac- 
torily. He withdrew at 190 miles. 

In addition to breaking a steering knuckle Oldfield stopped 
three times to change spark plugs and finished the race with 
all of the shock absorbers out of commission. 

Good Pit Work 

Particularly good pit work was done by the leading cars 
and had Resta and Burman with their Peugeots continued in 
the race to the finish there would unquestionably have been 
some quick pit work among the leaders. Cooper made but 
five stops, a total of 3.5 min. for his six tire changes and 
three fillings of gasoline. His first right rear was changed 
after 2 hr. of racing and the second right rear after 2 hr. 
more of running. The pace was faster the first 2 hr., being 
slightly over 90 m.p.h. for the first century until Resta was 
disposed of, Burman was out and De Palma had ceased to be 
a factor. 

What was true of tire wear with Cooper was also true of 
Anderson on the right rear where he changed one after 70 
min. running, another on the same wheel after 65 min. more 
of speed, but no more to the finish. 

O'Donnell made but two tire changes, both after the race 
had been on for 2 hr., changing both rears as a precaution. 
From that until the finish he had no more changes. 

De Palma changed both rears after 1.5 hr. of racing. Com- 
paring the tire changes of all leading speed cars it is seen 
that about 2 hr. of fast driving was the life of the right rear 
tires at the middle of the day when the track was hottest and 
the pace fastest. After this time the pace dropped, the track 
cooled slightly and the drivers had fewer cars on the oval to 
overtake, and were better able to drive a straight course. 

The total length of time spent by each car at the pits 
follows : 

DRIVER CAR NO. STOPS MIN. 

Cooper Stutz five 3.5 

Anderson Stutz four 4.5 

O'Donnell Duesenberg three 4.5 

Halbe Sebring /our 4.5 

Alley Ogren seven 15 

Haupt .Duesenberg seven 16 

Chandler Duesenberg fourteen 25 

Oldfleld Delage twenty 72 

De Palma Mercedes seven 24 

Burman did not make a stop before he went out; the same 
applies to Resta and Mulford. 

Nothing more could have been desired in the performance of 
the two Stutz cars. They ran the 500 miles without the hoods 
being raised, the only stops being for fuel and tire changes. 
The cars were both alike, being the sixteen-valve design used 
first at the Indianapolis race this year and later at the Chi- 
cago speedway and more recently at Elgin road races where 
they won first and second positions in both contests. 

Among other details of equipment, Cooper, Anderson and 
O'Donnell used Oilzum for lubrication. All cars in the race 
used Motometers. 
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Many Unique Points in Reo Design 



Accessibility a Marked Feature — Reo Four and Six Show Few Chassis Changes 

But Have Improved Bodies for 1916 — Prices 
Substantially Lower 



FOR 1916 the Reo Motor Car Co., Lan- 
sing, Mich., will produce two models, 
a four and a six, the general design 
being much the same for the two chassis. 
Naturally the six, being the more expensive 
car, has some refinements which the four 
does not possess, so it is proposed to de- 
scribe the six-cylinder in detail and to call 
attention is passing to the differences be- 
tween the six and the four. 

There have been no great changes in the 
chassis, but the bodies have been improved 
in line and in comfort, especially that of the 
six-cylinder which now has divided front 
seats and a thoroughly handsome outline. 
Prices have been lowered considerably, the 
four now costing $875 as against $1,050 last 
year, and the six $1,250 as against $1,385, 
with five and seven-passenger touring bodies 
respectively. 

Starter Is Simplified 

In mechanical detail the most striking 
alteration is in the arrangement of the 
starter drive, and this may therefore be 
dealt with first of all. The Reo company is 
an upholder of the separate gearbox with 
amidship location, and this gives ample room between the 
engine and the gear. Advantage is taken of the space thus 
provided to mount the starting motor clear of either engine 
or gearset, cranking through the clutch shaft instead of by 
means of the flywheel, and there is a highly ingenious ratchet 
arrangement whereby every portion of the drive is released 
as soon as the gasoline motor has commenced to run; there 
is no free wheel clutch, no part whatever in motion outside 
of those which would be moving without any starting equip- 
ment. 

In the 1915 design the same location was used for the 





Right tide of four-cyiinder Reo motor, showing mounting of 
generator and Ignition unit 



The new Reo body style*. Above— Observe the rolled top edge to the panel on the six 
which gives a particularly smart appearance. Below— The new four 



starting motor, but the clutch-shaft carried a worm wheel, 
and the cranking motor had a worm which was in permanent 
engagement with the worm wheel. This worm wheel was 
not keyed to the clutch-shaft, but could be locked to it by a 
ratchet pawl operating in the same way as the ratchet used 
on the 1916 car, but the worm and worm wheel have now 
been replaced by a roller chain. This simpler form of drive 
has a dual advantage ; it is cheaper in first cost, and it needs 
less attention from the driver, for an occasional smear of 
grease suffices for lubrication, whereas the worm needed 
inclosure and a bath of oil. The illustration of the gearset 
shows the ratchet mechanism, the pawl being on the large 
chain sprocket which turns on a bearing on the front end 
of the gear case. Actually keyed to the clutchshaft is the 
ratchet gear, but the pawl is normally held by a spring so 
that it is clear of its wheel. Normally rotating with the 
sprocket is a sheave carrying a trip pin, and if this sheave 
is held stationary for an instant while the starting motor is 
running it trips the ratchet pawl which then takes hold of 
the ratchet wheel and allows the engine to be cranked. To 
hold the sheave for the necessary fraction of a second there 
is a cord hanging loosely around it, and depressing the 
starting switch tightens the cord just enough to trip the 
ratchet pawl. Immediately the starting pedal is released 
the pawl comes out of mesh and everything stops. The 
device is very simple and effective, and it is quieter in action 
than the flywheel gear; probably it is also a little cheaper 
as the total number of teeth to be cut is fairly small. 

Having begun with the starting arrangement it will be 
best to mention the rest of the electrical outfit, as this is 
common to both four and six. Generation and ignition are 
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in the usual position. This construction has the advantage 
that it allows plenty of room for the valve pockets and for 
cooling water around the valves. Cages are used for the 
intake valves which are set directly over the pistons in the 
cylinder heads, and it is possible to scrape out carbon 
effectively by removing the intake valve and the compression 
cock plug over the exhaust valve. The spark plugs are also 
set upright in the cylinder head area, which is supposed to 
be the best place for efficiency. In the four the valve rockers 
are not incased, but aluminum covers are used on the six, 
the object being to protect the mechanism and to shut in 
the few small sounds that may be caused by the valves, 
though the operation is designed with a view to eliminating 
noise right at its source. 

Valve Operation Designed for Silence 

The important points in making, an overhead valve motor 
are to keep the weight of the push rods and rockers as low 
as possible and to prevent the occurrence of backlash at any 
joint in the mechanism. Turning to the drawing of the 
valve gear on page 459, it will be seen that the tappet is a 
light, hollow structure and the top of the adjusting screw 
contains a pad of soft material bearing against a mushroom 
foot on the long push rod. This gives sufficient area to pre- 
vent rapid wear of the cushioning substance. Coming now 
to the rocker, this has a large oil cup made integral with it, 
a felt lining being used to absorb lubricant. — preferably soft 
grease — and to conduct it to both the pin fulcrum of the 
rocker and the hemispherical head of the push rod, the latter 
also bearing against a fiber surface. So far every point 
seems well cared for, but perhaps the most ingenious idea 
of all is the use of a fiber roller to join the valve stem and 
the operating extremity of the rocker. A fiber pad at this 
point would soon wear away because of the slight sliding 
action between rocker and valve during opening and closing, 
but the roller is offset just a sufficient fraction of an inch 
to cause it to turn instead of being dragged across the top 
of the valve stem. Actually the roller center and the center 
line of the valve just about coincide when the valve is fully 
open. This dodge provides an ever-changing surface of 
fiber and distributes such little wear as does take place over 



both cared for by a Remy unit, mounted on the right side of 
the engine, and driven through a simple leather coupling 
from a special pinion in the timing gear case. There is 
nothing else on this side except the exhaust valves and the 
push rods for the overhead inlets, these being inclosed, and 
the generator is low enough to allow easy access to the 
valve tappets. 

Motors Are Similar Design 

On the opposite side of the motor is the water pump, pair- 
ing with the generator as to position, and the distribution 
gearing is composed of helical tooth spur gears. The 
generator-shaft pinion is driven from the camshaft gear, 
and to make connection with the water pump a large inter- 
mediate pinion is used, the pump speed being the same as 
that of the crankshaft. 

Having thus inverted the usual order by describing detail 
first, we may now come back to the main dimensions and 
general scheme of the two motors. The four is 4% in. by 
4% in. bore and stroke, 240.5 cu. in., or 27.2 hp. The six 
has a longer stroke proportionally, being 3 9/16 by 5% in., 
306.5 cu. in. or 30.5 hp. For both four and six two blocks 
of cylinders are used, and both have the valve arrangement 
which it is suggested should be called F-head. That is to 
say there is an overhead intake valve and an exhaust valve 




Spring front end of Reo torque rod to give flexibility with absence 

of rattle 
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the whole circumference of the roller. Finally it is note- 
worthy that none of the valve gear is expensive, all the small 
parts being very simple both to make and to assemble. 

Oil Feed Is Adjustable 

Lubrication is a combined pressure and splash system, the 
three main bearings of the crankshaft being supplied di- 
rectly from the pump which also feeds the timing gears and 
dip troughs for the connecting-rods. The system is identical 
for both motors and its feature of peculiarity lies in the oil 
pump, which is an especially substantial job. This is a 
plunger type driven from 'the camshaft, but unlike the ma- 
jority of such pumps, it is driven by an eccentric with a full 
strap connection to the pump plunger and no spring is used 
for the suction stroke. Reference to the drawing herewith 
shows that the oil is sucked in at the bottom of the pump 
cylinder as the plunger rises and is transferred to the in- 
terior of the plunger as the latter descends. Thence it 
passes out through holes at the top of the hollow plunger 
and so goes to the supply pipes. 

Now, the ball valve at the bottom of the plunger will only 
open after the intake holes near the bottom of the cylinder 
are closed by the descending plunger, so the effective stroke 
is very short. Adjustment of the amount of the oil supply 
is rendered possible by this construction, because the plunger 
can be raised or lowered to vary the clearance between the 
foot of the plunger when at the bottom of its stroke, and 
the head of the cylinder. There is a screwed connection 
between the plunger and the connecting-rod which permits 
the adjustment to be made easily. 

Unique Bearing Adjustment 

An advantage of this form of pump is that it sucks in too 
much oil at each stroke and discharges the surplus, the effect 
being to alternate the direction of flow through the meshes 
of the screen, so tending to maintain the latter free from 
dirt. Another engine feature that is unique on Reo cars 
is the method adopted for adjusting the bearings of the 
crankshaft. In the detail drawing of one of the bearings, 
appearing on this page, it will be seen that the cap is not 
packed apart from the upper half by shims, but the width 
of the gap between the two is set by means of threaded 




Left — Reo dry disk clutch. Note the large roller bearing on the spigot. Right— At the front end of the Reo gearset the starter 
sprocket is thcwn. The grooved pulley just behind Is the trip gear for the staiter pawl, which can be seen In the Illustration at the 
bottom of the sprocket 












HI 




Above — Method for adjusting crank- 
shaft bearing by using adjusting sleeves 
outside the bolts Instead of shims 
Right — Adjustable Reo oil pump; when 
the connecting rod pin Is removed the 
plunger can be raised or lowered on 
Its thread 



sleeves through which the actual locking bolts pass. Both 
sleeve and locking bolt have the same sized head and a 
special tube spanner is supplied which can turn either the 
bolt alone or both bolt and sleeve together. To adjust the 
bearing the spanner is first put over the bolt head only and 
the bolt is slacked. Then the spanner is pushed home and 
the sleeve unscrewed a little so as to decrease the gap, and 
finally the bolt is tightened again. Locking wires of an easily 
detachable sort serve to secure the locking bolts against 
turning. The bearings at the front and rear ends can be 
adjusted from beneath the car without dropping the oil pan, 
as the bolt heads are brought through the latter, and the 
center bearing is inverted so that the middle bearing can 
be set up through the hand holes in the side of the crankcase. 

For the connecting-rods a hinged cap is used, and shims 
or liners for adjustment, but it is possible to take up a con- 
necting-rod end through the crankcase hand holes. For the 
wristpin the bearing is in the piston and is, of course, non- 
adjustable. 

The carbureter is a Johnson, which is a simple instrument 
with a metering pin adjustment for the nozzle. It is a type 
that is easy to set and easy to clean, should the necessity 
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arise. A simple Y-pipe leads the gas to the two cylinder 
blocks, and the vertical part of this is inclosed by a water 
jacket. In connection with the fuel feed the four has a 
gravity feed from a tank under the front seat, and the six 
a vacuum tank feed from a rear located container, but the 
four has a hand pressure pump on the cowl board that can 
be used when ascending exceptionally steep grades, there 
being a non-return valve in the filler cap that permits the 
tank to operate either as a gravity or pressure supply. 

Clutch Frees Easily 

The clutch used for both six and four is a dry plate, the 
faced disks being the flywheel members and the plain steel 
disks the inner ones. There are three springs carried on 
a spider after the manner that is becoming so popular with 
cone clutches, but in this case the spider is to the rear and 
the spring adjusting nuts are in front of the flywheel. The 
inner member revolves on a spigot which is part of the crank- 
shaft, and it has also a large diameter roller-bearing sur- 
rounding the flywheel boss, so the inner member is given an 
exceptionally true support. The effect of this is to cause 
disengagement with very small pedal movement and, the 
inner part being so light, gear shifting is facilitated. Be- 
tween clutch and gearbox is a short shaft with a telescopic 
universal joint at each end to allow for any slight disalign- 
ment and also to facilitate assembly as it allows either the 
clutch or the gearset to be taken down without disturbing 
the other. The gearset itself is mainly noteworthy by reason 
of the positive lock which holds rigidly whichever shifting 
fork is not in use. The shift lever is ball mounted on the lid 
of the gearbox and normally rests in the mid position. Lo- 
cated on either side of the gearbox lid are tubular cases con- 
taining spring-backed plungers which enter the slots in the 
shifting rods, so that with the gear lever in neutral neither 
shifting fork can move. Pressing the lever to one side or 
the other forces one plunger out of the slot in the shift rod 
and so allows the lever to move it, but meanwhile the other 
plunger holds the second shift rod against any accidental 
displacement. It is impossible to move both shift forks at 
once with the gear lever. 

Another feature of the gearset is the large size of the 
Hyatt roller bearings used, especially that at the front end 
which carries the constant mesh pinion. 



At the front end of the drive shaft is a telescopic universal 
and a pin pattern at the rear. In both cars the drive is 
through the springs but a torsion member is used, this hav- 
ing another Reo feature in the method of its attachment 
to the frame. It is sometimes raised as an objection to a 
torque stay that it is liable to set up a chatter or rattle when 
the clutch is let in, and to overcome this the Reo rod has a 
short leaf spring through which the actual attachment to 
the frame is made. This spring provides a cushioned tor- 
sional resistance and can give a little when starting or when 
applying the brakes. The drawing shows the details so 
clearly that no more description is needed. The rear axles 
differ slightly in design, that on the four being semi-floating 
and that of the six a full floating construction. Almost the 
same bevel pinion housing is used for both, and Timken bear- 
ings are employed for mounting both pinion and differential. 

In the larger axle the road wheels run also on Timken 
bearings and the drive shafts are withdrawable by removing 
the hub caps, whereupon the whole differential can be re- 
moved. Since the wheels are carried on the drive shafts in 
the axle of the four the last-mentioned feature is peculiar 
to the six. 

One other difference is that the four has a straight tooth 
bevel gear and the six a bevel of spiral type, the gear ratios 
being 4 to 1 high, 7.2 to 1 sec. and 14.8 to 1 first speed both 
for the four and the six. 

Anti-Roll Cantilever Spring 

The rear springs are again different as the four has three- 
quarter elliptic suspension and the six a cantilever system. 
The latter is especially interesting because the two springs 
are closer together at their front ends than at the rear 
extremities, and this is said to eliminate much of the roll 
that is sometimes a trouble with a cantilever system. The 
drawing shows the details of the spring layout, and it may 
be observed that the attachment to the axle is performed by 
a short plate bolted to the end of the longest leaf of the 
spring. The little clip which steadies the front end of the 
short plate is not screwed up tight enough to prevent free 
movement of the spring leaves. There is a full equipment, 
including all the usual articles and the tires are of good 
size, the four having 34 by 4 in., and the six 34 by 4% in. 
front and rear. 
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■ The Engineers * Forum ■ 



Must Convince Production Department of 
Aluminum Construction Advantages — Cars 
Not Yet Standardized — The Heating Question 

By W. B. Stout 

Chief Engineer, Soripps-Booth Co. 



DETROIT, MICH. — Editor The Automobile:— En- 
gineers are agreed that the attainment of minimum 
weight in automobile construction is the next great 
step. This line of development is favored by engineers, pro- 
duction, buying and sales. 

In connection with light-weight construction, the use of 
the newer methods of aluminum casting has been given seri- 
ous publicity within the last few weeks. This construction 
is undoubtedly attractive to the engineer who feels that what 
difficulties there are easily can be overcome by systematic de- 
velopment, and that these are fairly few. 

The Production End 

The production end of the factory questions the advisabil- 
ity of aluminum for block cylinders, for instance, as produc- 
tion has never handled a proposition of this kind before, and 
is a department which usually contains more of the Missouri 
strain than any other department of the factory. 

If production can be shown the advantage of block-cast 
aluminum engines and success in this department, much will 
be done toward the establishment of the new construction. 

The buying end of the firm is, at the outset, opposed to 
the aluminum construction on account of extra cost. This 
item of cost in the engine itself looms up large, and is ques- 
tioned. This resolves itself into a mass of figuring to de- 
termine whether the decreased weight of the engine elim- 
inates enough cost in the rest of the chassis to pay for the 
change from the standpoint of the buying department. 

On the Fence 

The salesman and dealer is still on the fence regarding 
aluminum motor construction if he knows anything about it 
at all. The country salesman will probably oppose it on the 
start. If only one manufacturer takes it up, then it will be 
criticized by other dealer's .and sales effort will be required 
to sell the construction irrespective of its merit, as has been 
the case, for instance, in air cooling. If a number of manu- 
facturers adopt the idea, as seems very probable, then 
aluminum engines will have plain sailing, for there is no 
doubt but that the problems involved can be easily solved by 
the engineering department. Aluminum cylinders are being 
tried in aviation. Aluminum engines with aluminum pistons 
have been used successfully without cast iron liners in the 
cylinders. It is probable that cylinders will be lined how- 
ever with cast iron or steel or some lining material, and 
that aluminum pistons will be used, but there is little doubt 
but that this type of engine is coming. 

The first types will be sand cast. Eventually a die cast- 
ing method may be developed for more accurate work which 
may cut the cost and better the production. 

One problem is prominent in connection with aluminum 
cylinders for the multiple cylinder constructions. These are 



generally of small bore and hence have a greater amount 
of cooling surface per cubic inch of volume than the usual 
type. This means that in order to run at equally efficient 
temperature, more heat units per minute must be sent through 
the cylinder than in larger constructions, providing the cool- 
ing effort be the same. This factor has been noted in mul- 
tiple cylinder motors enough so that thermo-regulation of 
the cooling water flow has been found advisable. 

Heat Conduction Increases 

With the adoption of the aluminum for cylinders, heat con- 
duction is enormously increased so that the cooling is even 
greater per cubic inch of wall surface than before. This 
may necessitate more accurate regulation of cooling, and 
there is even the possibility that it may bring into promi- 
nence again the advantage of air cooling for small cylinders. 

The Renault firm with cast-iron cylinders has been using 
blower cooling on aviation motors for years and has about 
the most reliable aviation motor which Europe has devel- 
oped. There is a possibility that aluminum constructions 
may increase the popularity of this type. 

Experimentation with aluminum for major castings in 
the automobile is but further proof that the automobile of 
to-day is not yet standardized. Engineers, constructors, pur- 
chasers, and advertisers must revise and revamp their ideas 
and methods with each new step of rational development. To 
date, however, the entire growth seems to focus as a point of 
agreement on the acquisition of lighter weight, smoother 
performing cars. — W. B. Stout, Chief Engineer, Scripps- 
Booth Co. 



Mitchell Adds Three- Passenger Car 




Racine, Wis., Sept. 2 — A three-passinai r roadster has been added 
by the Mitchell-Lewis Motor Co., rtacine. Wis., to Us line of 1916 
cars. The body is mounted on the same chassis as the Six of 16 
touring design which is featured by 125-(n. wheelbase, cantilever 
rear springs, 34 by 4-in. tires and sells for J1.250. In this design 
there is an individual seat for the driver set well forward of the 
extra wide two-passenger seat. A wide footrest is provided for the 
two passengers and directly back of the drivers' seat is a con- 
venient small package receptacle. 
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Glide Six Replaces Four for 1916 

3 by 5 Block Motor Gives 41 Hp. at 2000 R.P.M De- 
tachable Sedan Body — Westinghouse Electric System 



FOR 1915 the Bartholomew Co., Peoria, 111., built one 
model known as the Glide 30. It was a four-cylinder 
car. For 1916 the one-model policy of this concern 
has been continued but in place of the four there is a new 
model known as the 1916 six-40. This concern has therefore 
entered the ranks of those who build nothing but six-cylinder 
models. The new car sells for $1,095, and is an assembled 
design. 

Rutenber Power Plant 

The power plant is a Rutenber with the six cylinders cast 
in block. The dimensions are 3 by 5 and a horsepower out- 
put of 41 is claimed at 2000 r.p.m. on the dynamometer. At 
1000 revolutions the horsepower curve is said to show 22 
brake hp., 33 brake hp. at 1500 r.p.m. and 41 at 2000 r.p.m. 
This motor is therefore of moderately high-speed character- 
istics and to take advantage of this fact it is designed to 
run on a direct ratio of 4.64 to 1. This ratio keeps the motor 
within the range of efficient speeds during ordinary cross- 
country driving and allows it to reach the peak of its curve 
on hill work, while at the same time the ratio is not so low 
as to prevent throttling for low speeds on high gear. 

Cooling is accomplished by a centrifugal water pump which 
forms a positive method of circulation and the radiator is 
cooled in addition by a two-blade aeroplane type fan which 
is mounted on a bracket extended from the cylinder head 
casting. 

For lubrication there is a vane pump which is driven di- 
rectly from the front end of the camshaft and which draws 
oil through a detachable filter in the base and delivers it to 
troughs under each connecting-rod and to the timing gears. 
For lubricating the main bearings there are oil ducts cast 
in the walls of the upper case. A large filler opening is sup- 
plied on the left side of the motor at the front end and there 
is an oil gauge just back of the filler opening for determining 
the quantity held in the reservoir. 

The Electrical System 

The electrical equipment is entirely Westinghouse, the 
starting motor being mounted on the left side of the engine 
and bolted to a flange which forms an integral part of the 
flywheel housing. The driving pinion is thrown into mesh by 
the Bendix gear arrangement, the starting motor being put 
into operation by pressure on the starting switch button. 
The generator is on the right side of the motor just back of 
the centrifugal water pump and is driven by the same shaft 
which operates this pump although it is separated from the 



pump drive by a leather coupling which allows a certain 
amount of flexibility in the connection. A voltage regulator 
is used in connection with the generator, according to the 
Westinghouse layout which operates to deliver a tapering 
charge to the battery. The charging is at a fairly high rate 
when the battery is exhausted but slower when the battery 
is practically fully charged. 

For ignition the Westinghouse vertical type of the latest 
design is employed. The timer distributer unit, which in- 
cludes an entirely independent unit consisting of interrupter, 




Upper— Left side of Rutenber six-cyl- 
inder 3 by 5- In. block motor used In the 
Glide six for 1916 

Lower — Right side, showing Westing- 
house Ignition unit mounting 

Left — The six-cylinder, five-passenger 
Glide touring car for 1916 which sells for 
S1.095 
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condenser, coil and distributer, is mounted 
on the front end of the generator and is 
driven from this shaft by spiral gears run- 
ning in oil. The wiring system of this ar- 
rangement is simple, consisting of leads to 
the independent plugs and a single wire 
running to the switch. In order to prevent 
short-circuiting of the spark-plug wires 
there is a tube mounted on an insulated 
block on the cylinder head which keeps 
these wires free from the dangers of vibra- 
tion and guards against the possibility of 
the insulation being burned through by the 
hot exhaust pipe. The battery used in con- 
nection with the electrical equipment is 6 
volts and has a capacity of 80 amp.-hr. Lo- 
cated on the instrument board there is an 
ammeter which gives the car operator a 
key to the entire system indicating at all 
times the battery charging rate. 



Below — Rear construction 
of the 1916 Glide six. 40. 
showing three-quarter ellip- 
tic underslung springs, 
mounting of fuel tank and 
spare tire carrier 





Power is transmitted from the motor to the gearset by a 
multiple dry disk clutch. This is a thirteen-disk design with 
alternate disks faced with Raybestos. The aim with this 
clutch has been to keep the surface large and the unit pres- 
sure small, thereby reducing wear on the facing. The gear- 
set, which forms part of the unit power plant, is mounted 
directly in a bell housing back of the flywheel case. The gears 
are 3Vfe per cent nickel steel with the limits of backlash kept 
down for quietness. The drive is taken through a tubular 
propeller shaft and Spicer universals. The front universal is 
so arranged as to allow for a slight longitudinal movement of 
the rear axle and to take care of this there are ten splines on 
the forward end of the tubular propeller shaft through which 
the drive is transmitted. The rear universal joint is the 
same as the front with the exception that it is fastened 
firmly to the propeller shaft by a solid connection, all the 
longitudinal play being taken up at the forward end. To 
guard against dirt and grit the universals are housed to re- 
tain oil and exclude foreign matter. 

Hotchkiss Drive Employed 

As would be judged from the fact that allowance is made 
in the propeller shaft for end play, the drive is Hotchkiss, 
both the torque and drive being taken through the rear 



Above — Rear view of the power 
plant of the Glide six, showing mount- 
ing of storage battery Inside the frame 
and the control levers on the gearbox. 
Note strong frame section 



springs which are underslung. The rear axle 
is a floating design with pressed steel housing. 
The driving gears are mounted in a cast steel 
carrier which is designed to hold the gears 
in alignment. Accessibility is one of the fea- 
tures of the rear axle, the entire differential 
being removable through the hand hole. The driving gears 
are spiral bevel designs with a 4.64 to 1 ratio. 

Both sets of brakes are on the rear wheels, the drums be- 
ing 14 by 2 in. with the foot service brake external contract- 
ing and the hand brake internal expanding. This drum is 
bolted to the rear wheels which are carried on Gurney bear- 
ings. The wheels are connected to the rear axle driving 
shafts through large flanges bolted to the hubs. At the dif- 
ferential ends the axle shafts have six splines. The differ- 
ential gears are large, having a 5-7 pitch. 

Equipment a Feature 

Up-to-date equipment is used throughout. The gasoline 
feed is by the Stewart- Warner vacuum system; the wheels 
are provided with Goodyear demountable rims and 34 by 4 
in. tires; the top is a one-person design with Jiffy curtains; 
the headlights have a double bulb arrangement for dimming 
and the instrument board is fully equipped with a Stewart- 
Warner magnetic speedometer driven from the propeller 
shaft, an ammeter and a dash lamp. 

With a five-passenger body this car sells for $1,095. In 
addition there is a detachable sedan top which gives an all- 
year-round equipment if so desired. This body can be 
removed or attached by two men in an hour. The touring 
body to which this may be fitted is a full streamline design 
with the modern yacht-like sweep from the headlights to the 
rear. Upholstery is enamel leather over curled hair and oil- 
tempered springs. The wheelbase is 119 in. 
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FOR 1915 the Bartholomew Co., Peoria, 111., built one 
model known as the Glide 30. It was a four-cylinder 
car. For 1916 the one-model policy of this concern 
has been continued but in place of the four there is a new 
model known as the 1916 six-40. This concern has therefore 
entered the ranks of those who build nothing but six-cylinder 
models. The new car sells for $1,095, and is an assembled 
design. 

Rutenber Power Plant 

The power plant is a Rutenber with the six cylinders cast 
in block. The dimensions are 3 by 5 and a horsepower out- 
put of 41 is claimed at 2000 r.p.m. on the dynamometer. At 
1000 revolutions the horsepower curve is said to show 22 
brake hp., 33 brake hp. at 1500 r.p.m. and 41 at 2000 r.p.m. 
This motor is therefore of moderately high-speed character- 
istics and to take advantage of this fact it is designed to 
run on a direct ratio of 4.64 to 1. This ratio keeps the motor 
within the range of efficient speeds during ordinary cross- 
country driving and allows it to reach the peak of its curve 
on hill work, while at the same time the ratio is not so low 
as to prevent throttling for low speeds on high gear. 

Cooling is accomplished by a centrifugal water pump which 
forms a positive method of circulation and the radiator is 
cooled in addition by a two-blade aeroplane type fan which 
is mounted on a bracket extended from the cylinder head 
casting. 

For lubrication there is a vane pump which is driven di- 
rectly from the front end of the camshaft and which draws 
oil through a detachable filter in the base and delivers it to 
troughs under each connecting-rod and to the timing gears. 
For lubricating the main bearings there are oil ducts cast 
in the walls of the upper case. A large filler opening is sup- 
plied on the left side of the motor at the front end and there 
is an oil gauge just back of the filler opening for determinin 
the quantity held in the reservoir. 

The Electrical System 

The electrical equipment is entirely Westingho 
starting motor being mounted on the left side of t' 
and bolted to a flange which forms an integral 
flywheel housing. The driving pinion is thrown 
the Bendix gear arrangement, the starting w 
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erent Types of Rear Axles 
Automobile: — Please explain through the 
- a semi-floating, three-quarter floating, and 
tear axle is and show cuts of same if possible, 
at so many automobile mechanics and salesmen 
to tell one from the other, especially three-quarter 



I think this will answer many questions 

Minn. R. M. B. 

to this and several corresponding requests, 
■tBiLK is publishing in this issue on pages 472 to 
ft explaining the different types of rear axles. 

utch Brake Prevents Difficult Shifting 
WBs. Automobile :— Herewith is a drawing, Fig. 1, 
■ clutch brake I have fitted to my car. It is merely 
block of wood or fiber, 1 in. square and 1 in. thick 
rough the upper left hand wing bolt hole of the 
housing cover. The clutch when released presses 
^Khis either lightly or tightly according to foot pres- 
fon the pedal, slowing the spinning of the clutch and 
ng shifting of gears very simple. 

Rochelle, N. Y. W. J. G. 

Remedying a Slipping Clutch 

or The Automobile :— Recently I have noticed a jump 
' in my car when I open the throttle with a load on the engine. 
It seems as though the clutch slipped out and in again grab- 
bing suddenly and producing the jump. Can you advise me 
regarding this? 

Eastvale, N. J. A. S. Kurtz. 

— The diagnosis which you have made of your own case 
to fit the evidence you have given regarding the action 
of your car. The clutch does not slip out, however, but re- 
mains engaged, when occurrences such as you have noted 
take place. What actually happens is that the surface of 
the clutch is in such a condition that the frictional resistance 
is not sufficient to hold the load. If you have a leather-faced 
cone clutch, the chances are that the leather has become dry 
and after allowing the clutch to slip for a length of time in 
this condition, the face of the leather assumes a hard glaze 
which prevents it from taking hold as it should. If this 
trouble has gone too far, the only repair is to replace the 
leather facing. On the other hand, if it has just started to 
develop you may save the leather by thoroughly saturating 
it with neat's-foot or castor oil. This will soften the leather 
and give it the easy engagement with the firm holding power 
that is the natural prerogative of cone clutches. 

With some cone clutches there is a tendency on account of 
the thinness of the material or carelessness in placing it on 
the cone, for the copper heads of the rivets to project through 
the leather. . The result is that the copper bears against the 
cast iron flywheel and causes a slipping action since the co- 
efficient or friction between copper and iron is not high 
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Selective Allows Choice of Speeds 



EDITOR The Automobile: — I find a great many car 
owners who believe that with a selective type control 
it is still necessary to start your car in first speed, 
then progress to intermediate, and then in a few moments 
go into high. I have always supposed this method was per- 
fectly proper and have always used it. 

Recently in studying a book on automobiles, I find that it 
says that with a selective type of gearbox "it is not neces- 
sary in changing from low to high speed to pass through 
the intermediate speed." I take this to mean that you may 
start your car off in any speed you may desire, without injury 
to your engine and gears, providing you use the proper care 
in allowing the clutch to slip into engagement. Am I 
correct in this matter? 

Brooklyn, N. Y. F. K. L. 

— No doubt what the author meant to make clear is that 
while it is advisable in shifting gears to go progressively 
from one to the next it is not necessary to do so. For in- 
stance, if a car was in the lowest speed with a selective gear- 
set the step to the highest speed could be made without ever 
having the intermediate gear in mesh. With the progressive 
gear, as the name suggests, the gears are moved through the 
intermediate when going from low gear to high gear. With 
either type of gearset, however, the acceleration of the car 
should proceed smoothly from the time of starting until the 
high gear is in mesh. It is not proper after driving to jump 
intermediate speeds unless under extraordinary circum- 
stances. One set of conditions wherein it would be perfectly 
possible and perfectly proper to go from low speed into high 
is in descending a steep grade. In fact, if desired, on a very 
steep grade, one can start directly in high gear without 
violating any of the rules of good riding. 

Two-Bearing Crankshaft Satisfactory 

Editor The Automobile: — Kindly let me know as to the 
two-bearing crankshaft on the Regal light four. Are two 
bearings sufficient and how is it that only two bearings are 
used? 

Delmont, S. D. Delmont Auto Co. 

— The two-bearing crankshaft for a four-cylinder motor 
has worked out very well when the motor is block cast and 
of very short overall length. These bearings are carefully 
laid out to stand the stresses which they are called upon to 
endure and stand up quite well under the strain of con- 
tinuous running. Where the bearings suffer on the two- 
bearing installation it is generally due to the action of the 
crankshaft, which instead of rotating throughout a circular 
path tends to turn in such a manner as to give an oval action 
to the ends of the crankshaft. This irregular motion which 
is due to the whipping of the shaft tends to force the bear- 
ings out of alignment more and more, and finally when the 
bearings fail it is due to this irregular action. 

In general, where the design has been carefully worked out 
and the bearing size calculated as it should be, two bearings 
can be made to form the duties in a light four-cylinder block 



motor to perfect satisfaction. Where the bearings are going 
to be stressed to their ultimate capacities, however, for long 
periods a higher factor of safety is gained by using a larger 
number of bearings, and the whipping action of the shaft 
is furthermore broken up into two or more lengths. 

Nearly All Have House Organs 

Editor The Automobile: — Will you kindly furnish me 
with the following information: 

1 — What tire manufacturers issue house organs like Good- 
year? Give all those who issue organs like Ford Times and 
Timken. 

2 — What is the S. A. E. rating in hp. of the model 80 
Overland? 

3 — Why is the long-stroke motor better? 

4 — Where can I get a directory for Ford cars? 
Bouton, Iowa. C. F. M. 
— Practically every tire company and every automobile 

company in the country issues house organs of either simple 
or elaborate natures in accordance with the plans of the 
concern. In fact it would be far more simple to give a list 
of concerns which did not publish house organs than one 
which contains the names of those who do. In many of the 
concerns the house organs do not come out regularly, but 
merely from time to time, while others have regular editions 
which appear promptly at the schedule period. 

2— The S. A. E. rating of the model 80 Overland is 27.25. 

3 — The long-stroke motor is generally claimed to be su- 
perior, due to the higher thermal efficiency. Another argu- 
ment which is frequently advanced in favor of the long 
stroke motor is that for a given displacement per minute the 
piston speed is less. Since the piston displacement per 
minute is a criterion of the horsepower, the number of re- 
versals of reciprocating motion per unit of power are less 
with the long-stroke motor, with the result that in general a 
better running machine is produced with the long-stroke 
design. The life of the long-stroke motor is claimed to be 
greater, and it is generally conceded to hold to the last ounce 
of power at slow speeds, such as under load in hill work, 
better than the short stroke snappy motor. 

4 — We presume by this that you mean a directory of Ford 
owners. The Automobile has no record of any such direc- 
tory being published, although in most States where there 
is State registration it is possible to secure a directory of 
car owners, together with the names of the cars owned. 

Mathematics of Motor Flywheel Explained 

Editor The Automobile: — I am building an experimental 
single-cylinder gasoline engine 3% by 5%, with valves posi- 
tively balanced against cylinder pressure. The valve area 
is 2.75 in. clear for both inlet and outlet. Crankshaft is 
balanced and the reciprocating parts are light. What weight 
of flywheel will be best to use? 

2 — What should be the volume of the compression space 
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to give 60, 75 and 90 lb. compression? The valves will open 
to full area with 20 deg. movement of crank. 

Port Henry, N. Y. F. E. B. 

— The weight of the flywheel cannot be determined offhand 
in this manner. In the first place, the manner in which the 
weight of the flywheel is concentrated is highly important 
and also the weight of the crankshaft itself has a great deal 
to do with the necessary weight of the flywheel. 

It must be remembered in designing a flywheel that the 
first function is to enable the gas engine to complete its 
cycle and the second is to keep the variation of angular 
velocity within well-defined limits. Any flywheel of even 
light weight will accomplish the first aim but to do the 
second, in the most efficient manner requires careful work- 
ing out either by experimentation or calculation. For pur- 
poses of calculation, the mass of the flywheel is generally 
considered as being concentrated in the rim, and it is pos- 
sible by this means to calculate exactly the weight necessary 
to limit the variation in angular velocity to any amount. It 
is a pure mathematical problem. Let V, be the maximum 
velocity in feet per second of the rim, V« be the minimum and 
V the mean. If M is the mass of the rim it will be equal 
the weight divided by the acceleration due to gravity 32.2, 

or M = — — 
32.2 

In addition to the above values let v, be the maximum an- 
gular velocity of the rim in radians per second; v the mini- 
mum and v the mean. Let E be the difference between the 
greatest amount of energy received by the flywheel rim and 
the mean energy in the rim. / is the moment of inertia of 
the flywheel rim. 

WV 

Remembering the general energy formula, . 
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This latter expression factors to — - (V, + Vt) (V,— V,) 

Examining this expression we see that (V, + V,) is equal to 
twice the average velocity or 2 V. And, furthermore, 
V, — Vt is equal to greatest range in velocity of the rim. If 
we divide this by the mean velocity of the rim V, we get a 
co-efficient which may be called C, which represents a func- 
tion of the speed variation. 

Substituting the suggested values in the last equation, we 
have 

W WVC 

2flr 9 
Therefore, the weight of the rim necessary for a velocity 
change of CV ft. per second with the intermittently applied 
energy E is therefore: 

W = ~lb. 
V*C 

With this mathematical value, you can determine the 
weight of rim necessary for your flywheel. In general for 
motor of the size you mention, this will probably work out 
to somewhere around 60 to 75 lb. 

2 — With a motor having the displacement you mention, 
97.5 cu. in., the compression volume necessary to give you 
60, 75 and 90 lb. compression would be respectively 40, 36 
and 29 per cent of this displacement or 38, 34.125 or 28.275 
cu. in. 

Different Types of Rear Axles 

Editor The Automobile: — Please explain through the 
Rostrum what a semi-floating, three-quarter floating, and 
full-floating rear axle is and show cuts of same if possible. 
It seems that so many automobile mechanics and salesmen 
are unable to tell one from the other, especially three-quarter 



and full-floating. I think this will answer many questions 
along this line. 

Minneapolis, Minn. R. M. B. 

— In answer to this and several corresponding requests, 
The Automobile is publishing in this issue on pages 472 to 
475 an article explaining the different types of rear axles. 

Clutch Brake Prevents Difficult Shifting: 

Editor The Automobile: — Herewith is a drawing, Fig. 1, 
showing a clutch brake I have fitted to my car. It is merely 
a small block of wood or fiber, 1 in. square and 1 in. thick 
bolted through the upper left hand wing bolt hole of the 
clutch housing cover. The clutch when released presses 
against this either lightly or tightly according to foot pres- 
sure on the pedal, slowing the spinning of the clutch and 
making shifting of gears very simple. 

New Rochelle, N. Y. W. J. G. 

Remedying a Slipping Clutch 

Editor The Automobile: — Recently I have noticed a jump 
in my car when I open the throttle with a load on the engine. 
It seems as though the clutch slipped out and in again grab- 
bing suddenly and producing the jump. Can you advise me 
regarding this? 

Eastvale, N. J. A. S. Kurtz. 

— The diagnosis which you have made of your own case 
seems to fit the evidence you have given regarding the action 
of your car. The clutch does not slip out, however, but re- 
mains engaged, when occurrences such as you have noted 
take place. What actually happens is that the surface of 
the clutch is in such a condition that the frictional resistance 
is not sufficient to hold the load. If you have a leather-faced 
cone clutch, the chances are that the leather has become dry 
and after allowing the clutch to slip for a length of time in 
this condition, the face of the leather assumes a hard glaze 
which prevents it from taking hold as it should. If this 
trouble has gone too far, the only repair is to replace the 
leather facing. On the other hand, if it has just started to 
develop you may save the leather by thoroughly saturating 
it with neat's-foot or castor oil. This will soften the leather 
and give it the easy engagement with the firm holding power 
that is the natural prerogative of cone clutches. 

With some cone clutches there is a tendency on account of 
the thinness of the material or carelessness in placing it on 
the cone, for the copper heads of the rivets to project through 
the leather. ■ The result is that the copper bears against the 
cast iron flywheel and causes a slipping action since the co- 
efficient or friction between copper and iron is not high 
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Fig. 1 — Arrangement suggested by subscriber to act as a clutch brake 
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Fig. 2 — Sectional view of the Schebler model 0 carbureter 

enough to withstand the load of propulsion with only the 
pressure of the clutch spring to hold it engaged. 

Therefore, should your clutch be a cone, it would be well 
to examine the surface of the leather to see first if the rivets 
are properly counter-sunk; secondly, to see if the surface of 
the leather is not glazed and dry, and third, to see that the 
leather is not worn out. If the latter is the case, the only 
remedy is to replace it. 

In case the clutch is a disk design, intended to run in oil, 
the slipping may be due to the accumulation of grease be- 
tween the plates. Even with the best of care, grease will 
sometimes accumulate between the clutch plates, with the 
result that slipping occurs. The remedy for this is naturally 
to employ some solvent, or something which will cut the 
grease from between the plates. Kerosene is the agent 
generally employed for this purpose. The method of apply- 
ing the kerosene will depend upon how the clutch is assem- 
bled and housed. If there is an accessible cover plate, the 
kerosene can generally be poured down through this and the 
motor run a while with the gears in neutral. This will 
cause the grease to be washed out. When this has been 
done thoroughly, the kerosene is drained and the lubricant 
renewed. 

A mistake very often made by owners of cars which have 
a disk clutch housed with the gearbox is in placing heavy 
grease in the gears, forgetting that this will work its way 
between the plates of the clutch. When this is done the 
clutch very soon begins to slip. 

Adjusting Schebler O Carbureter 

Editor The Automobile: — What is the gear ratio of the 
model 31 Buick? 

2 — What speed can be had with this type of motor? 

3 — Is it a high or low-speed motor? 

4 — Give me a diagram of how to adjust the model O 
Schebler carbureter for high speed. 

5 — What is the gear ratio of Reo the Fifth? What speed 
can be had from this motor? 

Schleisingerville, Wis. J. Sill. 

— This car is geared 3.5 to 1 on direct. 

2 — This car can travel up to 60 m.p.h. 

3 — It may be called a medium high-speed motor. 

4 — A diagram showing the section of the model 0 car- 
bureter is given in Fig. 2. To adjust the Schebler model 
O carbureter, referring to Fig. 3, first see that auxiliary 
air valve is seating lightly; close needle valve E and knurl / 
by screwing to right until they have seated. Do not use any 



pressure on adjusting screw after it meets with resistance. 
Then turn needle valve E to the left three turns, open 
throttle about one-third and start motor. After the motor 
is warmed up, turn needle valve E to right slowly until 
motor runs smoothly with throttle nearly closed. Open 
throttle slowly about one-third, and if motor backfires, 
screw down on air-adjusting screw 25 until motor runs 
smoothly. Open throttle wide and if motor backfires at 
speed, turn knurl / to left until it overcomes backfiring. 
The second jet / should not come into operation until the car 
has attained a speed of from 18 to 25 m.p.h. or an approxi- 
mate engine speed of from 700 to 1000 r.p.m. 

The second jet / adjustment is not a delicate adjustment, 
and when adjusted for high engine speed will expose from 
one to four threads of the adjusting knurl. The volume of 
heat entering carbureter jacket can be governed by position 
of lever X, which can be placed open, half open and wide open. 
We recommend half open during summer and wide open dur- 
ing winter. 

5— The Reo Fifth is geared 4 to 1 on direct It can attain 
a speed of 50 m.p.h. 

Burning or Scraping; Carbon Satisfactory- 
Editor The Automobile: — I have a 1914 car which has not 
been overhauled in 6 months and it knocks a little on the 
grades. I think the cause for this is carbon. Would you 
advise me to have it burned out or scraped? 
Chester, N. Y. C. F. J. 

— Either burning or scraping the carbon is an efficient way 
of having it removed. Both methods remove the carbon, and 
the one which is most convenient to you will be satisfactory 
to employ. 

Graphite and Oil Stop Squeak 

Editor The Automobile: — I have a 1915 Cadillac of the 
seven-passenger type and have been troubled for some time 
by the squeaking of the service brakes whenever applied. I 
have tried putting oil on the brake bands which affords only 
temporary relief. Would graphite help this squeaking, and 
if not, could you advise what would? 

Dexter, Me. F. A. A. 

— The brake bands of this car sometimes become too dry 
and grip the drums suddenly, giving rise to the noise of 
which you speak. This can be remedied by applying a mix- 
ture of graphite and oil. Sometimes it happens that a rivet 
head will project through the lining. 




Fig. 3 — Exterior view of the model 0 Schebler carbureter ahowlng 
the points of adjustment 
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Kissel Adds Four-Cylinder Chassis 



Supplied Only with 
Detachable 
Top Coupe— Six 
and Four 
Continued with^Minor 
Changes — Fourteen' 
Body Types 





Left — Right side of Kissel 42- Six motor, with valve cover plates removed. Right — Left 
side of new 32-Four Kissel motor showing mounting of Stewart vacuum fuel tank 



PROMINENT features of the line of 
the Kissel Motor Car Co., Hartford, 
Wis., for the 1916 season include a 
reduction in price in the 42-Six and 36- 
Four models which are continued for this 
season, and the addition of a new model 
known as the 32-Four. The all-year car 
which featured the line for 1916 is con- 
tinued with refinements, and for 1916 
combination touring and sedans or coupes 
may be had on any of the chassis except 
the new 32-Four, which is only supplied 
with the detachable coupe top. The prices 
are $1,050 for the 32-Four; $1,260 for the 
36-Four, and $1,485 for the 42-Six with 
five-passenger touring bodies on the fours 
and a seven-passenger touring on the six. 

The new four is entirely an added fea- 
ture this season, while mechanically only 
slight changes have been made in the 
42-Six and 36-Four models. The former 
has a wheelbase of 126 and a 3% by 5% 
motor, while the latter has 121-in. wheel- 
base and 4*4 by 5% power plant dimen- 
sions. 

The New Four 

The new 32-Four has a wheelbase of 
115 in. It is fitted with a high-speed 




Kissel four- passenger, the fourth oc- 
cupying a removable seat on the right. 
Note storage space behind driver's 
seat for two suitcases or other baggage 
or equipment to be carried 



Kissel-built motor of 3% bore by bVi in. 
stroke. As in other Kissel cars, the in- 
take manifolds are cast integrally with 
the cylinders with the exhaust manifold 
exterior. The valves are located on the 
right and are inclosed by two plates. The 
valves are 2 in. in diameter, and are com- 
posite with nickel steel heads and carbon 
steel stems. They are operated by a sin- 
gle camshaft on the right side. 

Pistons Carefully Balanced 

Gray iron is used for the piston cast- 
ings as for the cylinders. The pistons are 
required to balance within % oz., and the 
rings, three in number, are of the same 
grade of iron as the pistons and cylinders, 
although softer, so as not to wear the 
walls of the cylinders. The pistons are 
provided with 1%-in. wristpins, which are 
pressed into the pistons and secured by a 
set screw and nut. The wristpin bearings 
are Non-Gran bronze. The connecting- 
rods are 0.40 carbon-steel, drop forgings, 
of I-beam section and have their lower 
bearing caps secured by two 9/16-in. 0.30 
carbon steel bolts and castellated nuts. 
Adjustments can be made at these bear- 
ings by removing shims which are placed 
between the caps and the connecting-rods. 
The bearing material used at this point 
is Fahrig metal, 2 in. in diameter and 
2% in. long. 

Helical Timing Gears 

For the crankshaft 0.40 carbon steel is 
used, the length of the shaft being 30% 
in. The front bearings are 2% by 2%, 
the center 2% by 2%, and the rear, which 
takes the side thrust of the starting 
motor, is 2% by 3%. The bearings are 
carried on bridges in the crankcase, which 
is of aluminum alloy built quite deep for 
rigidity. The camshaft is made integrally 
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with the cams finish ground, the shaft being carried on three 
bronze bearings and driven from a set of helical timing gears 
of 8% normal pitch mounted on a dustproof casing. 

Water circulation is positive by means of a centrifugal 
pump, and the lubrication is carried out by a constant level 
circulating splash system with the oil reservoir convention- 
ally located in the lower part of the crankcase. The car- 
bureter is a Stromberg and the radiator a cellular Mayo. 

Cranking and lighting are by electricity, the starting sys- 
tem being operated by closing the ignition switch and press- 
ing the starting pedal. It is a product of the Kissel engi- 
neering force and is so arranged that when the motor is 
running the lamps are lit directly from the generator. At 
other times, the current is supplied in the usual way from 
the storage battery. There are two small lamps for the 
convenience of the driver, located under the dash, and a 
dimming switch is provided for the headlights. 

A leather-faced cone clutch with adjusting springs under 
the facing is inclosed in a housing which forms an integral 
part in the crankcase in the rear of the motor, thus giving 
a unit power plant, since the gearset is contained within the 
same housing. The gearset is bolted directly on to the fly- 
wheel housing flange in the rear of the crankcase, completing 
the unit power plant. All parts run submerged in oil and 
transmit their drive through two Spicer universal joints 
and shaft to the floating rear axle. This axle is also a 
product of the Kissel shops. The axle is so constructed that 
adjustment of the pinion and driving gear can be made 
without disturbing any other parts. The bearings are Tim- 
ken and the axle drive shaft of chrome-nickel steel with all 
the bearing parts running in oil. 

The front axles are the same as on the other two Kissel 
models, being one-piece drop-forgings of I-beam section hav- 
ing 2% in. depth with special steel spindles heat-treated and 
ground to 1-in. outside diameter and %-in. inside diameter 
fitted with Timken bearings to carry the wheels. Two hard- 
ened steel bushings are pressed in each of the spindles and 
reamed in place to have the bearings fit on the steel knuckle 
bolt. The spindles are lubricated through holes drilled in 
the top of the steering knuckle bolts and by a grease cup 
near the bottom of the steering knuckles. 

Both sets of brakes are carried on the rear wheels and are 



double external. They have 14-in. drums with 1%-in. face 
width using 2-in. lining. The wheels are artillery type with 
twelve spokes to a wheel. The new 32-Four has 32 by 4 
demountable rims, while the larger models have 36 by 4 rims. 
The chassis frame is pressed steel and in the new model the 
sections are 4 in. deep, with 1% flanges and 5/32 web. The 
springs are semi-elliptic 'front and three-quarter elliptic rear. 

Steering is by irreversible split-nut and worm. The nut 
and screw is held in a dustproof case through which grease is 
introduced. The control levers are mounted in the customary 
manner on the top of the steering wheel. The gasoline tank 
is in the rear of the frame, being held in place by two 
strongly riveted malleable iron brackets. It is of pressed 
steel and has a capacity of 20 gal. The feed to the carbu- 
reter is by the Stewart-Vacuum system. 

New Detachable Tops 

The new detachable tops are attached by bolting at ten 
points, at six points to the heavy steel brackets and at four 
points to the regular top iron of the touring car or roadster. 
An inverted top iron is used so that when the top is on there 
is no indication of the parting line between the two halves 
of the body. The frames of the new all-year tops are built 
of heavy white ash and elm with mahogany sashes. These 
frames are covered with sheet steel and aluminum, and the 
roof is three-ply white wood covered with canvas. The ma- 
terial and construction of the rough are such that warping 
is rendered practically impossible. In the outfitting these 
bodies are made quite luxurious, the windows and doors being 
French plate glass, and there are dome lights, leather trim- 
ming, etc. In finishing these bodies they are given seventeen 
coats and twenty-one finishing operations. The hinges are 
pressed steel and the lock and window fixtures are of brass. 

Fourteen Body Styles 

A full line of bodies with complete equipment are supplied 
by the Kissel company, the inclosed design being the all-year 
type which provides detachable coupe or sedan top, convert- 
ing the touring cars to sedans or coupes, as desired. The 
line of bodies this year is much more complete than for 1915, 
as with the new model there are now fourteen body styles 
to choose from, whereas in 1915 nine of these were not built. 



Equipment a Feature of Harvard Roadster 



UNDER the name of the Harvard light car, the Pioneer 
Motor Car Co., Troy, N. Y., is producing the car an- 
nounced in The Automobile for August 12 and which is il- 
lustrated herewith. The car is made with either wood or 
Spranger wire wheels with demountable rims for standard 
equipment. The motor is an L-head 2% by 4% in. block 
with intake and exhaust manifolds cast integrally. The 
crankcase is aluminum. Inclosed %-in. valves are employed 
and the carbureter is a Carter fed from a 7-gal. gasoline tank 
in the cowl. Ignition is by Bosch magneto. 

The crankshaft is a one-piece forging carried on two bear- 
ings 1% in. in diameter, the front one being 2 in. long and 
the rear 2%. The connecting-rod is an I-beam with the 
lower bearing Babbitt-lined 1% by 2 in. The piston pin is 
%-in. diameter with a 1 7/16-in. bearing. Lubrication is by 
the splash system. 

The clutch is a multiple-disk faced with Raybestos and 
the gearset provides three speeds. It is mounted in a unit 
power plant housed within the crankcase extension. From 
the gearset the drive is taken through a Blood Bros, univer- 
sal and inclosed propeller shaft set to a roller and ball semi- 
floating rear axle. The springs are quarter elliptic front 
and rear. 

Other specifications of the car include 100-in. wheelbase, 
44-in. tread, double set of brakes, sheet steel body, 28 by 3 



in. wheels with clincher tires and full equipment providing 
electric lighting and starting, Pantasote top, Klaxet horn 
and a complete tool and tire equipment with speedometer, 
windshield, etc. The speed is given as from 4 to 40 m.p.h. 
and the price $750. 




Harvard roadster which sella for $750, fully equipped 
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Right- — Section through leather- 
faced cone clutch and three- 
speed gearset used on 1916 Kis- 
sel cars. Thi3 forms the unit 
power plant since the gearset 
and clutch are contained in a 
housing ichich forms an integral 
part in the rear of the crankcase 





Above— Right side of new Kissel four-cylin- 
der motor, with valve cover plates removed. 
Note mounting of wiring and Stewart vacu- 
um fuel tank 



Right—Section through Kissel flout- 
ing rear axle. The adjustment of 
the pinion and driving gear can be 
made without disturbing any other 
parts 

Below at left — The 36-Four road- 
ster with detachable coupt top de- 
tached. It sells for J1.550 
Below at right — Detachable top 
mounted on a Kissel 36-Four chas- 
sis, and listing at $1,600 
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Axle Design for Accessibility and Strength 

Requirements of Bending Stresses, Load Carrying and 
Driving Torque Met by Various Bearing Arrangements 
— Floating and Semi-Floating the Two Basic Types 

(Published in response to numerous requests for information.) 



TWO important duties must be fulfilled by the rear axle 
of the car. First, it must sustain the weight of the 
rear end and, secondly, it must take the driving 
stresses which are developed in the propulsion of the car. 
These two duties are fundamental and have to do with the 
ability and performance of the car to such a degree that the 
design of the rear axle becomes of pre-eminent importance 
in the development of the vehicle. 
Three types of axle have come to be practically universally 




Fig. 1— Diagram showing prlnciplM of construction In Tlmken 
fleeting, seml-floatlng and three-quarter floating design 





Fig. 2 — Four representative types of Weston-Mott rear axles 

used throughout the field of American cars during the past 
few years. They are known respectively as the floating, semi- 
floating and three-quarter floating. These axles each have 
inherent qualities of their own both in function and design 
which render them different from one another as regards 
their performance in the car, yet in spite of frequent ex- 
planations as regards the difference between them it is still 
a source of misunderstanding upon the parts of those who 
read the specification tables with an idea of learning some- 
thing about the car which they intend to purchase. 

Fundamentals of Design 

In studying the fundamentals of design of the different 
types of axle it will be noted that the differences have been 
caused mainly by two desires: First, to separate the weight 
carrying and propulsion and bending stresses, and secondly, 
to make the axle accessible. Strength and accessibility have 
been the two main requirements and an investigation will 
show how they are met in each type. 

The practice of naming the type of axle in the specifica- 
tions of the car has often caused the non-technical owner to 
wonder what is really meant and also owners who, technically 
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Fig. 3 — American Ball Bearing Co.'a three-quarter, aeml and floating rear axles showing bearing arrangements at hub 



informed on other parts of the car, are not clear as to what 
the difference in construction really means. The Timken 
Axle Co. has provided diagrammatically an example of all 
three types from which it is very easy to see the fundamental 
differences. These three are shown in Fig. 1. The upper 
illustration being that of a floating axle or as it is some- 
times called, full-floating; the center figure is a semi-floating 
and the lower figure is three-quarter floating. 

Studying these three diagrams the 
differences of construction are im- 
mediately brought out and bearing in 
mind the statement that the axle has 
two important duties to perform, the 
reason for the existence for each may 
be found. Taking the floating axle 
first, and studying it from the stand- 
point of a weight carrier, it will be 
noted that the force W which repre- 
sents the reaction of the ground upon 
the wheel in supporting the weight of 
the car, is transmitted through the 
wheel to the hub H and thence to the 
axle housing A through the bearings 
B. It will be seen that the drive- 
shafts D do not carry any of this 
weight. 

Observing this axle from the other 
standpoint, that of a driving mech- 
anism, it will be seen that the drive- 
shaft D has nothing to do but to 
transmit this torque to the road 
wheels. From this the axle secures 
its name floating, as it is free within 
the housing. When rounding a cor- 
ner there is an enormous bending 
stress on the rear wheels and none of 
this stress falls upon the driveshaft 
but instead is transmitted through the 
bearings B to the housing A. In 
other words, every stress that the 
axle is called upon to endure save 
that of driving the wheels in propel- 
ling the car is taken by the axle 
housing. 

The Semi-Floating Type 

In the semi-floating axle a differ- 
ent set of conditions prevail. Here 
it will be noted the rear wheel in 
carrying the load W transmits this 
load through the flange F to the shaft 



D through which the load is transmitted by the bearings B 
to the axle housing A. A certain amount of the load carry- 
ing stress is borne by the driving shaft in this type of axle, 
as the portion which extends beyond the bearing B is fixed 
in the hub of the wheel and hence must receive the load. In 
transmitting the driving stress or torque, the driving shaft 
turns freely within the housing, the drive being through a 
connection of the shaft and the hub to which it is fixed. The 




Fig. 4 — Sheidon rear axles, showing the details of semi, three-quarter and floating types 
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Fig. 5 — Drlggs-Seabury Ordnance Corp. axles, Illustrating design of three principal types 

bending strains are also received by the portion of the axle 
which projects beyond the bearing B. 

The Three-Quarter Floating 

The third type of axle, the three-quarter floating, employs 
the construction which is in many respects closely similar to 
the semi-floating. The load stress W is transmitted directly 
through the flange F to the bearing B and the housing H. 
Practically all the weight, therefore, is transmitted to that 
portion of the housing which extends into the hub. The 
bending and driving stresses are taken practically entirely 
by the drive shaft, some of the bending possibly being ab- 
sorbed through the housing. Where a single bearing is used 
under the center of the wheel the disposition of the stresses 
becomes practically the same as in the semi-floating axle. 

Advantages of Each 

These are the three methods used to meet the requirements 
demanded of an axle and from what it has been said, the 
advantages of each type are quite evident. In the floating 
design, the shafts can be easily removed for repairs, all it 
is necessary to do is to withdraw them from the housing by 
pulling them out. Thus the claim of accessibility is that 
most frequently mentioned in connection with floating axles. 

The claim for the semi-floating and three-quarter floating 
is that they can be made to accomplish the work readily al- 



though having lighter proportions. 
The reason for this is apparent when 
the wheel bending or skidding stresses 
are considered. The bearings which 
take the stress caused by rapidly 
rounding a corner in the floating axle 
are those on either side of the wheel 
mounted upon the housing. Since 
these are located in this particular 
position, they must be fairly close to- 
gether, requiring good bearing strength 
to compensate for the large moment 
which is exerted against them. 

In the other type of axle, where the 
bending stress is taken through the 
driveshaft, it will be seen that the axle 
shaft tends to fulcrum about the outer 
bearing and to rest against the inner 
bearing in meeting the stresses. In 
other words, the inner bearing is the 
power in a lever of the first class 
which fulcrums about the outer bear- 
ing for the purpose of withstanding 
the bending stresses. Both bearings 
do the work. The resistance to the 
load on the outer bearing is taken in 
the same way as a man lifting a heavy 
stone by means of a crowbar, resting 
the bar over a small rock as a pivot 
and pressing down on the handle. The 
analogy is complete if the load to be 
lifted is considered as the bending 
force on the wheel, the small stone 
acting as a pivot or fulcrum is the 
outer bearing, and the force applied on 
the handle of the crowbar is the same 
as that applied by the inner bearing 
on the inner end of the driveshaft. 

All Types Manufactured 

These are the two schools of axles 
which broadly cover all three types. 
They are all satisfactory and do their 
work in the manner intended, and it is 
found that most axle factories make 
all three types to suit the wishes of their customers, which 
are largely the factories turning out the finished cars. 

To give examples of the different kinds of axle and tfie 
methods by which prominent manufacturers meet the peculi- 
arities of design necessary with the different types of con- 
struction, details of the Weston-Mott, American Ball Bear- 
ing Co., Sheldon and Driggs-Seabury axles are illustrated. 

Weston-Mott Construction 

In Fig. 2 the axles made by the Weston-Mott Co., Flint, 
Mich., are shown. The upper view illustrates a typical semi- 
floating design carried on roller bearings. Below that is a 
three-quarter floating design with the bearing mounted in 
the hub as described in previous paragraphs. The upper 
floating design is a single bearing outfit which is similar in 
many respects to the three-quarter floating,' having the bear- 
ing in the hub of the wheel. In other words, it forms a sort 
of compromise between the three-quarter floating axle illus- 
trated above and the floating design shown below. It is 
claimed that this type of axle has all the advantages of the 
floating design with the only exception that the axle shafts 
help to steady the wheels in connection with the hub bearing 
against bending stresses. The shaft can be removed without 
jacking up the car. 

The construction of the product of the American Ball Bear- 
ing Co.; Cleveland, Ohio, is shown in Fig. 3. The three- 
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quarter floating is shown to the left and, as will be noted, a 
single bearing of the double row self-aligning type is used 
here. It is mounted on the axle tube which thus carries 
most of the weight of the car. The semi-floating is in the 
center and is also provided with a single double-row self- 
aligning bearing which in this case is mounted directly on 
the shaft. The floating design has the hub carried on two 
taper roller bearings mounted on the axle tube as far apart 
as possible to provide the resistance to bending stresses caused 
by ruts, curves or curbs. 

Sheldon Axle Practice 

Referring to Fig. 4, the products of the Sheldon Spring & 
Axle Co., Wilkes-Barre, Pa., are shown in section. The top 
drawing is the semi-floating axle. The driveshaft carries the 
load of the vehicle besides the driving and bending strains 
and is securely fastened to the hub, thus guarding against 
the development of looseness at the rear wheel which conse- 
quently shows itself in the wobble of the rear wheels. The 
bearings which support the axle shaft are shown. The outer 
bearing is not shown in section but may be noted just inside 
the wheel flange. The inner bearing is shown in section and 
is just outside the differential. The bearing spread, as will 
be noted, is practically half the width of the car. 

The center drawing in this illustration is the Sheldon 
three-quarter floating. In this the driving axle not only 
takes the driving or torsional strains but also maintains the 
alignment of the wheels. Here it is seen a large bearing and 
a heavy shaft are used to take care of the conditions which 
arise with this axle. The bearing must carry all the stresses 
due to pressure on the rim of the wheels and therefore is of 
good size. 

The lower drawing shows the Sheldon floating design. The 
outer extremity of the axle tube supports the entire weight of 
the car through the two annular ball bearings in each hub 
mounted on the tube. The bearings, as will be noted, are 
designed to take care of the bending stresses by being heavy 
although close together as in all axles of this type. 

Driggs-Seabury Axles 

In Fig. 5 are shown the three types of axle as manufac- 
tured by the Driggs-Seabury Ordnance Corp., Sharon, Pa. 
The upper view showing the semi-floating design illustrates 
an axle which is typical for this class. This type of axle is 
used on cars from the cheapest to the most expensive, the 



axle consisting of a shaft squared or splined at the inner end 
and the outer extremity mounted in a bearing at the end of 
the axle tube. While this type of axle is not so accessible 
as the floating it is easy to remove by first taking off the 
wheel and then the bearing retaining nut. In other designs 
for all priced cars as a rule, it is sometimes necessary to re- 
move the entire axle from the car, taking the bolts out of 
the center housing flange, removing wheel and then disas- 
sembling the differential, etc. 

According to the Driggs-Seabury Co., this type of axle will 
rarely give trouble if designed with a factor of safety of 8 
to 10. This would provide a large diameter of shaft in the 
outer bearing tapering toward the inner end where the shaft 
fits into the differential and reduced again at the outer end 
to take the taper of the wheel hub. 

The three-quarter floating is also a typical design of its 
class, and with this type to remove the axle the bolts are 
taken from the axle flange and the axle drawn from the 
housing without jacking the car. The axle flange can be 
either forged integrally with the axle or be a separate flange, 
drawn up on key and taper formed on the axle. 

The floating axle shown at the bottom of the illustration is 
mounted in the usual manner on two bearings on the axle 
tube. It is self-sustaining for both radial and transverse 
loads, with or without axle shafts in place. Hence the car 
could be held any distance with the axles removed. The claim 
of accessibility possessed by this axle is its strong point and, 
as may be noted, the axle shaft can be drawn directly from 
the housing. 

The entire axle situation is one of interest as it is a part 
of the car which it is desirable to have as immune from 
breakdowns as possible, and it is one upon which a great 
amount of study has been put for this reason. As regards 
the desirability of the types there is still a difference of opin- 
ion with most engineers leaning toward that type in which 
the bending stresses are taken care of by a wide bearing 
spread. 

An interesting view held by some is that there are no full- 
floating types of axle on the American market. According to 
these engineers, the average American's idea of a full-float- 
ing axle is one in which the driveshafts can be removed with- 
out the necessity of taking off the wheels. This, it is pointed 
out, is erroneous, as in an axle which has the driveshafts 
rigidly bolted to the wheels no floating is possible, whether 
the axle shafts are mounted in the housing or not. 



Dodge Bros. Bring Out Demountable Tops for Touring Car and Roadster 




Detroit, Mich., Sept. 4 — For the winter trade Dodge Bros, are 
now beginning to supply their distributors and dealers with the first 
of the new winter cars. As far as the chassis, motor and other con- 
structional features are concerned, there is absolutely nothing new 
from the current Dodge model. The novelty consists in a demount- 
able top which is furnished in addition to the regular roadster or 
touring body. This top is attached to the car body and does not 



disturb in any way the windshield. It can be entirely removed in 
summer and the ordinary mohair top, which is furnished as a part 
of the regular equipment with the winter car, substituted. A semi- 
open car can be made out of the winter car by removing the window 
glasses, side panels, front posts, etc. Either with a roadster or 
touring body the winter Dodge car will be sold with the usual com- 
plete equipment at $950. 
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Heco Horn for Fords 

A SPECIAL vibrator horn for the 
Model T Ford car is the Heco. 
This horn utilizes the power gen- 
erated by the flywheel magneto of the 
Ford and the connections are made as 
shown in the illustration. One wire ter- 
minal connects to the magneto and the 
other is grounded. As no two flywheels 
generate exactly the same amount of 
current, it might be supposed that the 
tone of the horns will vary with the car 
on which each is installed. To overcome 
this difficulty, the Heco has been fitted 
with a special adjustment for equalizing 
the energy developed from the magnetos, 
and is said to produce a uniform sound 
volume, no matter what the current sup- 
plied. 

Strong claims are made for the ex- 
treme simplicity of the horn, which con- 
sists essentially of a magnetic vibrator 
which strikes the sound diaphragm to 
produce the sound. All vibrating points 
are made substantially of tempered tool 
steel against wear. 

The horn is supplied complete with 
push button, wiring, screws and direc- 
tions for attachment. Once the horn 
is in place it is a simple matter to ad- 
just the tone to the desired pitch. After 
making the simple connections shown 
in the sketch, the engine is started run- 
ning, and the push button held down. 
While doing this the milled adjusting 
nut on the rear of the horn is turned 
until the tone suits the user. The price 
of this horn is $3.50. — Heinze Electric 
Co., Lowell, Mass.; sales offices, Detroit, 
Mich. 

Vanguard Windshields for Fords 

To improve the appearance of the 
older Ford cars with straight dash and 
to get away from the abrupt transi- 
tion between body and hood, the Van- 
guard rain-vision and ventilating wind- 
shield has been designed. With it is 
combined a cowl shield to fit over the 
front of the top of the body, thus giving 
the appearance of a cowl dash. This 
combination is called the DeLuxe cowl 
shield for Fords and sells for $15 for 
either touring car or roadster. 

This shield, for which patent was 
granted Dec. 29, 1914, is made in two 
sizes, one 42 in. wide for the 1913 Model 
T Ford, and the other 40 in. wide for 
the 1914 model as well as all the 1915 
Fords that came equipped with the zig- 
zag shield. Like all rain-vision and ven- 
tilating shields, the upper half can be 
adjusted to any position and locks auto- 




Heco magneto-driven fan for Fords, showing 
wiring connection* 




Vanguard wlndahleld and cowl daah for Forda 
of the older type with straight dash 




Leather Tire Good* Co. strap -and -pad oiler 
for leaf springs 




matically, while the lower half opens 
inward as desired. A rubber weather 
strip, attached to the botom rail of the 
shield, makes the lower half rain and 
wind proof. 

The cowl and metal parts are finished 
in black enamel and nickel trimmed. The 
attaching brackets and clips are adjust- 
able. It is claimed that anyone can at- 
tach the device in a short time. — Van- 
guard Mfg. Co., Detroit, Mich. 

Strap-and-Pad Spring Oiler 

This is a leather strap passing around 
the leaf spring and held by an ordi- 
nary buckle, the strap being lined with 
a pad of wicking which retains oil and 
feeds it out to the interstices between 
the leaves. A hole in the strap is pro- 
vided for inserting the oil-can spout to 
recharge the pad; a leather cover ex- 
cludes dust and though it is stationary, 
the can spout is easily pushed under it. 
The leather is treated to prevent oil 
absorption. Two straps are required for 
each Ford spring, two for a semi-elliptic 
and four for a full elliptic spring. Price 
25 cents each. — Leather Tire Goods Co., 
Niagara Falls, N. Y. 

H-P-B Dimmer Switch 

A dimming switch designed for in- 
stallation on the dashboard so that it 
can be operated with the foot, obviating- 
the necessity for taking the hands from 
the steering wheel is the H-P-B. The 
lights may be dimmed by throwing them 
in series or by connecting a resistance 
in the circuit, the switch being adapted 
to either arrangement. Installation is 
a simple matter. Price $2.— H. P. B. 
Electric Co., Inc., New York City. 

Pittsburgh Five Searchlight 

The Pittsburgh Five searchlight is 
provided with an outside set screw 
focusing adjustment, which permits the 
use of any style lamp, either Mazda or 
nitrogen, regardless of size or voltage, 
and makes it possible to adjust the lamp 
instantly for any kind of beam without 
disturbing it in any way or removing it 
from its position. Due to this accessible 
adjustment, the lamp may be transferred 
from one car to another of different 



\ 




Above — H-P-B foot-operated dimming switch 
Left — Two views of the H-P-B circuit lock 
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voltage at will. It also enables the user 
to select a bulb to suit his requirements 
and in case of accident to use any avail- 
able bulb as a renewal. Should it be- 
come necessary to use the searchlight to 
take the place of the headlight, the width 
of the illuminated field can be increased 
as desired. 

Another feature is the double curva- 
ture parabolic reflector which though 
only 5 in. in diameter is said to produce 
as much beam candlepower as any large 
headlight, with even distribution of 
light. The handle serves as a stand for 
holding the lamp in an upright position 
when detached for repairing tires, etc. — 
Pittsburgh Electric Specialties Co., 
Pittsburgh, Pa. 

Stewart Motor-Driven Horn 

A motor-driven warning signal is the 
latest addition to the Stewart accessory 
family. The motor is very simply ar- 
ranged, with the ratchet rotor on the 
end of the armature shaft and bearing 
directly against a stirrup on the dia- 
phragm. This arrangement provides a 
very simple and direct mechanism for 
producing the sound. A feature of the 
instrument is that the motor is com- 
pletely assembled in itself and can be 
slipped directly into the housing of the 
warning signal. With this arrangement, 
the bearings are always in alignment and 
the friction and resistance are cut to a 
minimum. The front bearing at the ro- 
tor end is a bronze bushing while at the 
other end there is a ball thrust X as 
shown in the illustration. The lubrica- 
tion of the instrument is taken care of 
by a ball oiler which provides a passage 
directly to the armature shaft. 

Some of the advantages claimed for 
the instrument by the manufacturers 
are light weight, high speed with small 
amperage, water-tight winding, firm 
fastenings to resist centrifugal force, 
hard drawn copper commutator and the 
winding which is so arranged as to pro- 
vide maximum saturation of the fields. 
The tone of the signal may be adjusted 
by a sounding button in the center of the 
diaphragm. The button provided with 




Pittsburgh Five searchlight which la easily 
adjustable for varying voltages 




Utility floor machine which Is electrically 
operated and la especially suited to cleaning 
garage floors 




Above — The new Stewart motor-driven 
horn which sells for $7.60. Below— Part 
aectlon of the motor which drives It. X Is a 
ball thrust 



the warning signal is quite large, being 
mushroom like in shape and covering the 
entire top of the holder so that when it 
is desired to press it, there is no danger 
of merely pressing on the switch frame. 
Price, $7.50. — Stewart-Warner Speed- 
ometer Corp., Chicago, 111. 

Utility Floor Machine 

An electrically operated apparatus 
which scrubs floors at the rate of 2000 
sq. ft. per hour and polishes waxed 
floors at 2500 sq. ft per hour is the 
Utility floor machine. This will scrub, 
sandpaper, polish and otherwise treat 
floors of all kinds, being provided with 
a steel wire brush for rough surface 
floors, a palmetto brush for the smoother 
variety and a black tampico brush for 
polishing wax surfaces, with a sand- 
paper disk for wood and cork tile floors. 
The Utility machine is especially suited 
to garage work, as it cleans the most 
difficult floor surface in a thorough man- 
ner, and an ordinary porter can quickly 
learn to operate it. 

For scrubbing, the cheapest of pure 
grit powders costing about 1% cents per 
pound can be used. The machine carries 
a 1/6-hp. motor and drives the brushes 
through reduction gears. Four types of 
motors are built, 110-volt alternating, 
110-volt direct, 220-volt alternating and 
220- volt direct; the alternating current 
motors are for 60 cycles, single phase. 
Control is by a flush switch in the tubu- 
lar steel handle which has a toggle joint 
and adjustment so that the operator may 
vary the angle. Ball bearings are used 
throughout and the weight is but 45-hp. 
Current is obtained from any lamp 
socket. — Vacuna Sales Co., New York 
City. 

Swan Carbureter 

Accurate adjustability and simplicity 
of construction are the main feature of 
the Swan horizontal jet carbureter. The 
float chamber is offset from the mixing 
chamber; a single passage carries the 
fuel to the jet which is horizontal and 
opens into the middle of the mixing 
chamber and is controlled by a needle- 
valve projecting from the opposite side 
of the mixing chamber and intercon- 
nected with the throttle. Thus the gaso- 
line supply is increased or diminished 
with the throttle opening. The air pas- 
sage at the nozzle is sufficiently high to 
break up the gasoline. An automatic 
valve above the float chamber supplies 
auxiliary air, the auxiliary valve stem 
being extended downward and terminat- 
ing in a pistqn which works in a dash- 
pot in the bottom of the float chamber, 
preventing fluttering and too rapid open- 
ing and closing. The ratios of openings 
are adjustable and the gasoline flow can 
be adjusted to any throttle opening. A 
special model is made which is adapted 
for use on Ford cars. — Swan Carbureter 
Co., San Francisco, Cal. 




Swan carbureter In section. The Jet Is of the horizontal type 
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Davis Line Is Four, Two Sixes and Twelve 



New Bodies the Feature — 
Design of All Cars 
Similar — Continental 
Motors Used — 
Revised Four $70 Lower 
in Price 




Davis alx-cyllnder, seven- passenger touring car which sella at $1,495 



THE George W. Davis Motor Car Co., Richmond, Ind., 
will continue to market a line of cars made of standard 
units but for 1916 the bodies are entirely new on all 
models, and one of them, the four-cylinder, has received slight 
changes otherwise, and a price reduction of $70, making it 
$1,165. The model 6-50, which was listed at $2,150, has been 
discontinued. The 1916 line consists of the improved four, a 
five-passenger six at $1,250, a seven-passenger at $1,495 and 
a twelve in the same chassis at a price under $2,000, but as 
yet undecided. 

Design of AU Models Similar 

All Davis cars are alike, insofar as the make and design 
of their component parts are concerned, the motors being 
Continentals, the clutches and gearsets Warner-Muncie, axles 
Weston-Mott, universals Hartford, steering Warner, etc. The 
differences lie mainly in the dimensions. The $1,250 six has 
a 120-in. wheelbase, 34 by 4 tires and a 3& by 4% motor, 
while the larger six has a 3% by 5 motor, 124-in. wheelbase 
and 34 by 4% tires. 

Four Has Delco System 

The improvements in the four-cylinder model consist of the 
adoption of Delco cranking, lighting and ignition, the shifting 
of the fuel tank from under the seat to the rear and the fit- 
ting of a Stewart vacuum gravity gasoline feed, a new wind- 
shield and one-man top, a new type of rear axle and a new 
body. The wheelbase remains at 112 in. and tires 34 by 4. 

It is in the Davis bodies that a departure has been made 



from ordinary practice. The front seats now are divided and 
both seats are movable, that for the driver being mounted on 
a track, so that the seat may be slid back and forth to meet 
the driver's needs and that of the other passenger is mounted 
on a revolving base. This makes a most convenient arrange- 
ment, for the front seat passenger may turn his seat in any 
direction from straight forward to backward. 

Bodies are Roomier 

The bodies are roomier than those of 1915, have better 
lines and use metal molding instead of wood. The doors are 
flush and now are hinged at the forward end. A new Never- 
leek top with Handy curtains, made by the Davis company, 
is used. 

The five-passenger six uses the new model 7W Continental 
motor. The motor accessories are a Stromberg model HB 
carbureter, Delco electrical apparatus and Stewart fuel feed. 
The power plant uses a cone clutch and three-speed gearset 
driving a shaft, with Hartford universal joints to a floating 
type of rear axle. 

The larger six has exactly the same design of units but 
uses the 6N Continental motor and running gear parts of 
larger size and greater strength. 

Twelve Like Bix Six 

The twelve-cylinder model will be exactly like the large six 
except, of course, for the motor, which will be a Continental 
3 by 4 with valves in the head. Details of this motor have 
not yet been made known. 




Chassis of Davis six for 1916, showing mounting of the new Continental motor with Delco electrical unlta 
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A Battery Alarm 

IN not properly attending to their cars many motor- 
ists are extremely remiss, though they are much 
better mechanics on the average than many people 
would have it believed. Judging by the comments of 
service men, it seems that one of the most frequent 
lapses on the part of owners is that of forgetting 
the need to add water to the storage battery except 
at too rare intervals. It is a natural enough mis- 
take, because the battery is commonly so well con- 
cealed that, so long as it continues to do its work, its 
very existence can be forgotten, and the modern 
storage battery will withstand an amount of ill usage 
which is amazing when the shortcomings of the igni- 
tion batteries of 1906 are remembered. 

Since it seems that this neglect to water the bat- 
tery is really somewhat serious as a service trouble, 
it suggests the opportunity for some ingenious in- 
ventor to devise a simple and inexpensive attach- 
ment which will automatically call the attention of 
the driver, as soon as the water level falls too low. 
It ought not to be difficult to find some fitting which 
would sound a buzzer intermittently, or even a purely 
mechanical warning should be possible in connection 
with some sort of float mechanism. Of course it 
may already have been done, but if so why has not 
the device become part of every electrically equipped 
automobile? This is a condition which should have 
been attained long since in this era of refinement. 



A Wider Range of Bodies 

ONE striking feature of the announcements of 
new cars is the increasing tendency toward a 
rounded-out line of body types. A number of in- 
stances might be cited where prominent makers who 
several seasons ago — in some cases not over a year 
ago — offered only two body types on their chassis, 
have for 1916 increased the body line to include 
inclosed types as well. Several quantity producers 
have even gone so far as to offer what might be 
termed all-year cars, with convertible touring and 
roadster bodies. 

The average automobile buyer is not able to have 
two or more cars. Thus there is a large field in cars 
which can be opened up sufficiently to be considered 
as open cars for summer driving in good weather, 
and which can be readily changed to closed types for 
winter weather and for rainy days. The most note- 
worthy point about this convertible scheme is that 
the manufacturers are able to offer such models at 
only slight increases in price over the open models. 

The movement should serve to extend the useful- 
ness of the average man's car, making winter driving 
less the privilege of those who can afford limousines 
and other inclosed types for winter use alone. It is 
just another step, going hand in hand with the gen- 
eral reduction of prices, in the increasing of auto- 
mobile democracy. 

S towing Tools 

A FEATURE wherein the majority of automo- 
biles are deficient is in the provision of 
storage space for tools and simple spares. Of course, 
tools are not needed very frequently, but this is no 
argument for putting them away in places where 
they are difficult of access. The motorist of 
experience usually carries some half-dozen tools 
which he finds are needed most constantly in the 
pocket on one of the doors, and the example of a few 
makers in fitting up a door flap to cover a regular 
small tool rack is very much to be commended. It 
costs very little and it saves hours of the driver's 
time in an ordinary year of use. 

Tools for operating demountable rims, for 
changing a spark plug or for opening up a car- 
bureter to clean it out, ought to be as handy as 
possible, because they are always wanted sooner or 
later, and when they are wanted it is usually in a 
hurry. The big, heavy tools like hub cap spanners 
and such spares as valves, which are needed very 
seldom, may be stowed away anywhere as long as 
they are prevented from rattling, but the little things 
which form the most important part of the kit should 
not be jumbled up together in an untidy heap be- 
neath one of the seat cushions. In these days of 
complete equipment there is no .excuse for the ab- 
sence of a proper tool and spare cabinet. 

Another point which might be touched upon in 
this connection is the lack of provision for prevent- 
ing rattling of the tools. Some makers provide 
wooden racks for this purpose but these are usually 
inadequate to accommodate the additional tools 
which most automobilists consider necessary. 
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703,527 Cars Built in 
Past Year 

665,826 Passenger Cars and 
37,000 Trucks Valued 
at $523,463,803 

New York City, Sept. 4. — Continued 
demand for automobiles and trucks in 
this country and abroad has brought a 
remarkable increase in sales, the statis- 
tics for the past year, as compiled by 
Alfred Reeves, general manager of the 
National Automobile Chamber of Com- 
merce, Inc., showing the production to 
have been 703,527 cars, valued whole- 
sale at $523,463,803, which is an ad- 
vance of 36 per cent in the number of 
cars and more than 10 per cent in value 
over the previous twelve months. 

Sales of passenger cars of all types 
to June 30, which is the end of the year 
in the industry, were 665,826, for which 
the manufacturers received $450,941,131, 
while the sales of commercial vehicles 
of all types are estimated at 37,700, 
valued at $72,522,692. The figures for 
twelve months ending June 30, 1914, 
were 515,101 cars, passenger and com- 
mercial, valued at slightly more than 
$485,000,000. 

It will be noted that while the num- 
ber of cars increased 36 per cent, the 
value increased only 10 per cent, indi- 
cating the greater value the makers have 
been giving purchasers as manufactur- 
ing costs were brought down and fewer 
changes were made in chassis construc- 
tion. 

Franklin to Increase Production to 4,500 
for 1916 

Syracuse, N. Y., Sept. 7— The H. H. 
Franklin Mfg. Co., this city, will increase 
production above original estimates. The 
company planned at first to turn out 
3800 of the 1916 cars, an increase 
of 35 per cent over the previous year. 
This production will be increased to 4500 
cars, or 1700 more than last year. When 
additions now under way are finished 
the company will have a capacity of 7000 
cars annually. These new buildings will 
give 200,000 ft. additional floorspace. 
Sales reports of the Franklin Atomobile 
Co. for July and August show an in- 
crease of 31 per cent over the same 
period last year. 

Drummond Four, $1,095; Six, $1,275 

Omaha, Neb., Sept. 2 — As reported in 
The Automobile last week, the Drum- 
mond Motor Car Co. has completed ar- 
rangements for building automobiles in 
this city and will hereafter push the 
product of its own plant. The new car 
will be called the Drummond and will be 
put out in both four- and six-cylinder 



types, selling for $1,095 and $1,275 re- 
spectively. The body parts of the car 
are touring, roadster and the standard 
closed types. 

Late machinery necessary for the as- 
sembling of the Drummond has been in- 
stalled and the first cars will be put on 
the salesroom floor soon. 

The Drummond Motor Co. has been in 
the business of overhauling and rebuild- 
ing vehicles for more than twenty-five 
years. Its building has a floorspace of 
42,000 sq. ft. 

The personnel of the Drummond com- 
pany directly interested in the new car 
is: J. W. Griffith, president; F. W. Ba- 
con, vice-president and general manager ; 
W. L. Griffith, secretary and treasurer, 
and R. W. Craig, general sales man- 
ager. 

Hodgkins Studebaker Sales 
Manager 

Detroit, Mich., Sept. 6 — R. T. Hodg- 
kins, who was assistant sales manager 
of the Studebaker Corp., has been ap- 
pointed sales manager, succeeding L. J. 
Oilier, who was made a vice-president 
and director some time ago. 

Mr. Hodgkins, previous to joining the 
Studebaker organization, was for ten 
years with the New York naval militia, 
being an ordnance officer during five 
years. He started with the Studebaker 
Corp. as branch manager of the vehicle 
division in New York and also had 
charge of the export business of that de- 
partment. His efficiency was such that 
he was called to Detroit to become as- 
sistant sales manager of the Studebaker 
organization. 

The Studebaker business has been 
growing to such an extent that it has 
been found advisable; to increase the 
personnel of the sales department and to 
that effect G. L. Willman, the corpora- 
tion's advertising manager, and W. T. 
Bush, manager of the Detroit Stude- 
baker branch, have been appointed as- 
sistant sales managers. Mr. Willman 
will also continue to have charge of the 
advertising department. He will look 
after the sales end in the territory west 
of Detroit to the Pacific Coast, while 
Mr. Bush will supervise the territory 
east of Detroit. 

To celebrate his election Mr. Oilier 
gave a dinner to forty associates and 
friends at the Detroit Athletic Club, 
Sept. 3. 

Detroit, Mich., Sept. 3 — Most of the 
officials of the local Studebaker Corp. 
plants and several from the South Bend, 
Ind., plant tendered a luncheon to-day to 
E. R. Benson, who until recently was a 
vice-president and director of the cor- 
poration, and who resigned to become dis- 
tributor of the Studebaker in the State 
of Maine and part of New York. The 
luncheon was given at the Detroit Ath- 
letic Club to-day. 



Match Races for 
Twin Cities 

100-Mile Event" Scheduled for 
Sept. 12 and 200-Mile 
for Oct. 

Minneapolis, Minn., Sept. 7 — The 
second race on the Twin City Motor 
Speedway track is to be Sept. 12 between 
Dario Resta, Ralph De Palma, Bob Bur- 
man, Eddie O'Donnell and Pete Hender- 
son, the last two in Duesenberg cars. It 
is to be a 100-mile event for a purse of 
$5,000. 

The third race will be in October, 200 
miles, in which the Stutz winners of Sept. 
4 are expected to take part, Earl Cooper 
and Gil Anderson, also Resta, Burman, 
De Palma, Johnny Aitken and Howard 
Wilcox, and possibly Oldfield. A sanc- 
tion has been asked following the Chi- 
cago race of Oct. 17. 

Treasurer J. F. Sperry of the Speed- 
way reported that the attendance last 
Saturday was more than 40,000 and that 
the receipts were about $190,000. More 
than 300 Minnesota cars outside the Twin 
Cities were in the Speedway Sept. 4 and 
126 from other States. 

Maker Can Fix Retail Price 

Chicago, III., Sept. 8 — Special Tele- 
gram — A decision was filed Sept. 4 in 
the U. S. district court by Judge Geiger 
which sets the precedent upon the le- 
gality of fixing prices upon patented ar- 
ticles by the patentee. The American 
Graphophone Co., the complainant, 
charged the defendant, a Boston store, 
with the sale of phonograph records at 
cut prices. The court ruled that the 
dealer must sell the article at the retail 
price fixed by the manufacturer without 
deviation. 

Truck Standards Discussed 

New York City, Sept. 8 — The meet- 
ing of the Truck Standards Division of 
the Standards Committee of the S. A. E. 
was held on Sept. 7 as scheduled and a 
variety of subjects were discussed, the 
principal one being the possibility of re- 
ducing the S. A. E. standard diameters 
for wheels for solid tires to two sizes 
only. The conclusion reached was that 
a little more investigation was needed 
before any sort of action could be taken. 

The Foreign Co-operation Division also 
met jointly with the other division, most 
of the members being common to both 
and sundry methods for advancing the 
work of obtaining universal solid tire 
standards were considered. Several val- 
uable suggestions were made and it is ex- 
pected that a progress report will be sub- 
mitted to the meeting of the Standards 
Committee to be held in Chicago on 
Oct. 14. 
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Chalmers' Record 
Month 

Value of Cars Shipped in Aug- 
ust $2,000,000— Outlook 
Promising 

Detroit, Mich., Sept. 7 — August was 
one of the best business months in the 
history of the Chalmers Motor Co. The 
value of the cars shipped during the 
twenty-six working days was $2,000,000. 
To August also goes the record for the 
cars shipped during July and August 
totaled considerably more than the 
total number shipped during the first 
six months of the past fiscal year, that 
is from July to January. According to 
officers of the company the outlook is for 
a continued increase in business. Chal- 
mers representatives in their reports to 
the company show the business prospects 
to be as good in one part of the coun- 
try as in the others. It is general and 
should affect the whole automobile in- 
dustry and trade. 

Cadillac Auto-Truck Co. Formed 
Cadillac, Mich., Sept. 2— Stockholders 
in the new automobile truck company or- 
ganized here have decided to name the 
concern the Cadillac Auto-Truck Co. 
They elected the following officers: W. A. 
Kysor, president and general manager; 
J. P. Wilcox, vice-president, and C. J. 
Helm, secretary-treasurer. The three of- 
ficers with F. 0. Gaffney, J. C. Ford, 
Henry Ballou, Henry Knowlton, P. F. 
Powers and C. J. Shoff form the board of 
directors, all of which are Cadillac men. 
Details as to the truck that will be made 
will not be disclosed until the plans have 
been ratified by the officers. 

Gibney Tire Business Gains 
CONSHOHOCKEN, Pa., Sept. 8 — The an- 
nual meeting of the Gibney Tire & Rub- 
ber Co., this city, was held in Philadel- 
phia, yesterday. A dividend of 6 per cent 
was declared. The factory is running 
night and day and its monthly business 
is showing an increase of several hun- 
dred per cent over corresponding months 
of last year. The plant is turning out 
five times the quantity of tires it was 
producing four months ago. 

Gasoline Prices Based on Cost of Pro- 
duction 

Kansas City, Mo., Sept. 7— The in- 
dependent refiners and jobbers of the 
Middle West have boldly declared that 
henceforth, in that district, the prices of 
gasoline and kerosene shall be based 
solely on the cost of production. They 
are now in the midst of an apparently 
successful demonstration of their power 
to make good. They have taken the bit 
in their teeth and raised the price of 



gasoline against the competition of the 
Standard. They say they will be equally 
resolute in lowering prices on their own 
accord, when conditions warrant. 

As a result of the conclusion by the 
independent refiners of the Middle West 
that an advance was necessary to save 
them from loss, the price of gasoline at 
the independent filling stations in Kan- 
sas City has been advanced from 8.8 
cents to 9.8 cents. The Standard is still 
selling at 8.8 cents. 

15,141 Carloads of Automobiles 
Shipped in August 

New York City, Sept. 8 — At a meet- 
ing of directors of the National Automor 
bile Chamber of Commerce, Inc., held 
here to-day, it was reported that ship- 
ments of automobiles for the month of 
August totaled 15,141 carloads, as com- 
pared with 8362 for August, 1914. 

The traffic department reported a pro- 
nounced shortage of freight cars due to 
the tremendous demand and is taking up 
the matter with every railroad in the 
country in the endeavor to prevent auto- 
mobile freight cars being used for other 
purposes. 

Drawings for space at the New York 
and Chicago shows will be held at the 
office of the Chamber Thursday, Oct. 7, 
members drawing in the morning and 
non-members in the afternoon. 

Reports were made by the various 
committees, among them patents, good 
roads, jitney buses and a preliminary 
report by the committee on a proposed 
uniform time for the announcement of 
new models. A final report will be made 
at a meeting to be held later in the 
month. 

Alfred Reeves, general manager of the 
Chamber, is to proceed with the organi- 
zation of the local service managers in 
Detroit, Chicago and Cleveland, this hav- 
ing been already done in Indianapolis. 

Resolutions of respect and sympathy 
were tendered the family of the late S. T. 
Davis, Jr., president of the Locomobile 
Co. of America, who was one of the or- 
ganizers of the national body. 

Those present at the meeting were: 
Charles Clifton, Pierce- Arrow; Alvan 
MacCauley, Packard; Carl H. Pelton, 
Maxwell; R. E. Olds, Reo; H. H. Rice, 
Waverley; W. H. Van Dervoort, Moline- 
Knight; Wm. E. Metzger, Argo; Wind- 
sor T. White, White; J. Walter Drake, 
Hupmobile; Howard E. Coffin, Hudson; 
John N. Willys, Willys-Overland; H. T. 
Dunn, Willys-Overland, and Alfred 
Reeves. 

86,000 Cars in Minnesota 

Minneapolis, Minn., Sept. 3 — Every 
one of the 86,000 licensed automobile 
owners of Minnesota have been card-in- 
dexed by Julius Schmahl, Secretary of 
State. 



3-Cent Gasoline by 
New Process 

Patent Claimed to Render 100 
Gal. from 100 Gal. Crude 
Oil Possible 

St. Louis, Mo., Sept. 4 — The perfec- 
tion of a process whereby 100 gal. of 
crude oil will yield 100 gal. of a kind of 
gasoline 50 per cent more efficient than 
the present grade of automobile gasoline, 
is the achievement claimed by W. H. Ste- 
vens, for many years an employee of the 
St. Louis Water Department. 

Stevens, after experimenting for three 
years to find a substitute for gasoline, 
has obtained a patent on his process. He 
is now negotiating with the Standard Oil 
Co. for the sale of his patent and the 
formula of chemicals used in his process. 
This process, Stevens says, is not simple, 
but is very economical and can produce 
gasoline at a cost of 3 cents a gallon. 

The first step in Stevens' process is to 
strain the crude oil to remove from it 
all traces of carbon. After this chemi- 
cals, of which Stevens alone knows the 
formula, are added and the result is — ac- 
cording to the inventor — an amber col- 
ored fluid which does not leave carbon 
deposits on the cylinders. 

Stevens has tried his substitute gaso- 
line in a Ford, Dorris, Maxwell, Buick 
and Overland and to-day made a final 
test of it in a motorcycle. He claims 
that a car which will run 12 miles on a 
gallon of gasoline will run 18 miles on 
his substitute. 

At present independent oil producers 
are able to get but 1 gal. of gasoline from 
4 gal. of crude oil by distillation. The 
Standard Oil Co. has a process by which 
it gets 1 gal. of gasoline from 2% gal. 
of crude oil. Stevens' process will pro- 
duce gallon for gallon, the inventor says. 

Complain of Poor Gasoline 

Bloomington, III., Sept. 4 — Some 
garage men of central Illinois are com- 
plaining about the poor quality of gaso- 
line that is being supplied in some in- 
stances of late. They assert that kero- 
sene is being mixed with it as an adul- 
terant, creating difficulty in starting 
some cars when the engine grows cold, 
the kerosene requiring greater heat than 
pure gasoline before it will explode. 
After the engine has been running for 
some time the coal oil constituent 
vaporizes and burns more readily. 

Miller Continental Purchasing Agent 

Detroit, Mich., Sept. 7 — L. T. Miller 
has been appointed purchasing agent for 
the Continental Motor Mfg. Co., succeed- 
ing R. C. McMillen, whose assistant he 
was. Mr. McMillen will take up another 
line of work. 
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Trade Review of the 
Week 

Firm Demand for Cars Con- 
tinues — Factories Prolong 
Production Schedule 

Detroit, Mich., Sept. 7 — A firm de- 
mand for cars coupled with a striking 
continuance of the optimistic views 
which have been held since the first of 
the manufacturing season stand out 
most strongly in a reviewing of the au- 
tomobile industry here during the past 
week. There seems to be no cessation of 
the cry for cars from dealers every- 
where, and with great impetus given to 
retail business by the generally good 
weather, it was a week of great manu- 
facturing and selling activity. 

Dealers Are Optimistic 

Several district representatives of one 
of the larger companies were here for a 
conference, and as their views are those 
of men who are intimately familiar with 
the sections which they represent, their 
words are of special value. From the re- 
ports of these men, it is evident that the 
demand for cars never was so great, and 
that there is practically no section of the 
country which shows a striking lead 
over any other in the matter of selling. 
In most instances, the dealer with the 
cars does the business. The people do 
not want to wait, and going on the as- 
sumption that you get your money's 
worth in nearly any car you buy these 
days, they buy where they can get 
quickest delivery. 

Heavy Crops 

In some States, bumper crops are re- 
ported, while in other localities where 
there is a lively business in horses for 
the warring nations, the inhabitants are 
taking advantage of the prices offered 
for their stock and are grabbing the 
automobiles as fast as they can get them. 
This is particularly true in the Middle 
West. 

Dealers Sold Out 

Most of the dealers in representative 
cars here are well sold on their allot- 
ments and have a place for every car 
they get. Many of the Detroit sales 
agencies are doing business throughout 
the State with sub-dealers, and on this 
account they are able to say that busi- 
ness here is no brisker in proportion 
than it is in other parts of Michigan. 
The Reo agent here says that he has 
sold every 1915 model Reo he could get, 
and thinks others are in the same boat. 

Materials Scarcity Relieved 

Factories are laying their plans to 
continue their present manufacturing 
schedules well into the late fall, so con- 



fident are they that present conditions 
will hold out for several months yet. The 
activity cannot be expected to maintain 
its present status all winter, but it is 
very evident that manufacturing cur- 
tailment will be later than ever before. 

The situation seems somewhat re- 
lieved as regards the obtaining of raw 
materials. 

$1,500,000 Order for SeMen 

Rochester, N. Y., Sept. 2 — The Selden 
Truck Sales Co. to-day confirmed the 
report that a large order for Selden 
trucks had been received for export. 
The order was placed by Gaston, Will- 
iams & Wigmore of New York and 
London, and is said to amount to more 
than $1,600,000. The chassis will be 
disposed of largely for commercial pur- 
poses, it is said, and are not a war order. 

Few Changes in Mercer Models 

Trenton, N. J., Sept. 8 — Mercer's 
new series is now going through the fac- 
tory on regular production schedule and 
shows no marked change over the series 
of last season. The new model is known 
as 22-72 and succeeds the 22-70, which 
was marketed for 1915 and what changes 
there are, are merely in the way of fit- 
tings. The prices remain the same, the 
six-passenger touring being $3,000, 
sporting four-passenger $3,000, runa- 
bout $2,900, and raceabout $2,750 or 
$2,900 with electric starting. 

The Mercer motors are four-cylinder 
3% by 6% with L-head block cylinders 
having the valves on the right. The 
wheelbase of the sporting and touring 
models is 130 in. and the raceabout and 
runabout 115 in. 

Cadillac School Gives Prizes 
Detroit, Mich., Sept. 3 — At the semi- 
annual distribution of prizes to the pupils 
of the Cadillac Motor Car Co.'s School of 
Applied Mechanics, $250 in cash were 
distributed to-night. The first prize was 
$50, three were of $25, five of $15 and six 
of $10, and were given for perfect 
attendance. Although attending the 
school, the students are paid for the 
work they perform. Most of them after 
graduating secure good positions with 
the company. The school was started by 
Henry M. Leland in 1907. 

Tractor Demonstration at Bloomington 

Bloomington, III., Sept. 3 — Seventy 
tractors by actual count, representing 
nearly as many manufacturers of the 
United States, gave a demonstration in 
plowing upon a tract of 700 acres near 
here recently. A magnificent sight was 
afforded when thirty-two tractors, in 
perfect alignment, started across a 60- 
acre field of green stubble, with thou- 



sands of farmers following in the rear. 
The operator in charge of each machine 
was intent to plow a straight furrow. 
Ten thousand spectators assembled on 
each side of the great field. It was the 
climax of the Middle West Tractor 
Farming Demonstration which was suc- 
cessful far beyond the anticipations of 
the promoters. 

No Tire Plants in Brazil 

Rio de Janeiro, Aug. 23 — Although 
crude rubber constitutes the second great 
export product of Brazil, there are no 
automobile tire factories here, and the 
country is entirely dependent cn foreign 
tires to supply its large number of auto- 
mobiles. 

English, French. German Italian and 
Belgian makes have dominated the Bra- 
zilian market. This has been due not so 
much to the excellence of the European 
product as to skill in marketing it, to 
the establishment of good local connec- 
tions, and granting favorable credit 
terms to reputable local dealers. The 
European plants even went so far as to 
make tires in the standard American 
sizes. Despite a loss of nearly $10,000 in 
its sales of automobile tires to Brazil dur- 
ing 1914, the United States maintained 
its proportionate share of the year's 
trade, but this share is only 3 per cent 
of the total. France, Germany and 
Italy suffered severe losses during the 
year as compared with their, trade in 

1913, but Belgium and Great Britain 
made substantial trade advances. Brazil 
bought $477,086 worth of tires in 1914 
as compared with $746,195 in 1913. Al- 
though France suffered a large loss, still 
it maintained the highest figures for 

1914, which was $188,247. The United 
Kingdom was second with $100,965. The 
United States exported in $15,714 in 
tires during that year. 

Ford Buys 583 Acres 
Detroit, Mich., Sept. 3 — According 
to the records in the register of deeds 
office, Henry Ford has purchased thus 
far 583 acres of real estate in the River 
Rouge district where the new Ford 
plants are to be erected. The total value 
of the land purchased is estimated at 
about $583,000. 

A further purchase of 39.3 acres in 
the district was made by the representa- 
tives of Mr. Ford a few days ago. 

Jamison Gets Gold Medal 
Pittsburgh, Pa., Sept. 3 — H. V. 
Jamison, Advertising Manager of Amer- 
ican Sheet & Tin Plate Co., Pittsburgh, 
has been awarded a gold medal by the 
Panama-Pacific International Exposition 
Society for valuable services rendered in 
the installation of the large exhibits of 
the United States Steel Corp. and its 
subsidiary companies. 
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Missouri Farmers 
Buying Cars 

71,257 Registered— Gain of 40 
Per Cent Over Entire 
Year 1914 

Jefferson City, Mov, Sept 4. — Dur- 
ing the first seven months of the cur- 
rent year 71,257 passenger automobiles 
were registered in Missouri, while dur- 
ing the whole of 1914 little more than 
50,000 were registered, showing an in- 
crease of 40 per cent for the seven 
months' registration of 1915 over the 
twelve months' registration of 1914. 

Almost half the automobiles owned in 
Missouri, outside of St. Louis and Kan- 
sas City, are the property of farmers, 
an extraordinary increase being shown 
from the southeastern part of the state 
where crops this year were unusually 
good. As a result of this registration 
$299,570 already has been turned into 
the treasury and Good Road fund of the 
state. 

Including motor trucks, motorcycles, 
transfers and dealers plates, the total 
registration to Sept 1 was 83,980. The 
figures show 1089 automobile licenses for 
dealers and 1010 extra plates for dem- 
onstrating cars. St Louis has a regis- 
tration of 15,419 and Kansas City 8784. 
The counties having the largest regis- 
tration are: Jasper, 2289; Buchanan, 
2111; St Louis County, 1908; Green, 
1249; Jackson, 1157, and Nodaway, 1141. 
Six counties in the state have less than 
ten machines each. 

Additions for Warner Gear 

Muncie, Ind., Sept. 1 — The Warner 
Gear Co. has recently added to its fac- 
tory equipment a two-story brick struc- 
ture 60 by 300 ft The new addition is 
now in full operation, and that, together 
with additions which are at present 
under way to its older buildings, gives 
it an increased floorspace of 39,000 sq. ft. 
and a total force of more than 1200 men 
on a twenty-three-hour basis. 

$1,348,124 in Trucks Shipped from New 
York 

New York City, Sept. 7— The total 
automobile and truck exports from this 
city, reported during the week ended 
Aug. 28, amounted to $1,348,124 in 
trucks and $365,926 in automobiles, com- 
pared with only $108,059 in automobiles 
last year. 

Flint Varnish Will Double Working Force 
Flint, Mich., Sept. 2 — The Flint Var- 
nish Works, which were formerly a de- 
partment of the Durant-Dort Carriage 
Co., and are one of the largest varnish 



makers in the country, supplying auto- 
mobile manufacturers and many rail- 
roads, will double their working force and 
employ at least 300 men when four ad- 
ditional factory buildings, to be started 
at once, will be completed. At a meet- 
ing of the directors, a 10 per cent divi- 
dend was declared on the $500,000 of 
common stock, which is half of the capi- 
talization. The officers are: W. W. 
Mountain, president and general mana- 
ger; J. E. Kepperly, vice-president and 
William Glidden, secretary-treasurer. 

All-Steel Motor Car Co. Locates in 
Macon 

Macon, Mo., Sept 1 — The plant of 
the All-Steel Motor Car Co., recently or- 
ganized with a capital of $400,000, will 
be located in Macon, Mo. Gen. E. J. 
Spencer has been elected president and 
O. A. Trolicht, secretary. Among those 
financially interested are A. G. W. 
Simmons, J. E. Smith, and J. E. Pilcher. 

The company will manufacture a 
roadster to sell at $350 and a touring 
car at $410. The capacity of the plant 
will be about 100 cars a day, and about 
175 men will be employed. 

The body of the car and its general 
makeup are patented, and is made of 
one piece of 22-gage steel. The sides are 
welded to the floor of the car, and the 
whole body can be removed from the 
running frame. The cars have solid 
disc wheels. 

Marion Tire To Start 
Marion, Ohio, Sept 4 — The Marion 
Tire & Rubber Co., which was incorpo- 
rated recently, has taken over the plant 
formerly occupied by a shoe company and 
will install tire-making machinery. It 
is announced that an Akron rubber man 
has been secured as general manager, but 
the name is not divulged. The capital- 
ization of the company is $300,000, of 
which half is preferred and the other 
half common stock. The largest stock- 
holders in the corporation are J. L. Price, 
S. B. Lippincott, W. H. Holverstott, R. T. 
Lewis, A. J. Berry, W. T. Jones and 
W. F. Mover. 

It is planned to start active manufac- 
turing in about six months, when it is 
expected to employ seventy-five workmen. 

700 Pistons a Day 
Howell, Mich., Sept 3 — An average 
of 700 pistons a day are now being made 
by the Spencer-Smith Machine Co., 
which had a daily output of only 150 a 
few months ago. Several large new con- 
tracts were recently secured from con- 
cerns which had not been on the cus- 
tomer's list. Indications are that night 
work will have to be started soon. There 
are over forty men on the working 
force now. 



75,701 Registrations 
in Wisconsin 

Gain of 22,540 Cars Over Total 
for 1914—1553 Dealers 
Registered 

Milwaukee, Wis., Sept. 6. — Wiscon- 
sin passed the 75,000 mark in automo- 
bile registrations late in August, and on 
Sept. 1, at the beginning of business, 
license No. 75701 was issued. The total 
registration for 1914 was 53,161, so that 
already there are 22,540 new cars in 
Wisconsin this year. With four months 
to go, there is little doubt that the reg- 
istration figures for 1915 will show that 
25,000 cars have been absorbed by the 
Badger State this year. The figures of 
Aug. 31 show a gain of 25,500 over the 
corresponding date a year ago. 

The 1553 dealers licensed in Wisconsin 
during 1914 showed a decrease of more 
than 250 from 1913, but the 1915 figures 
show a gain of 373. 

$70,000,000 in Wisconsin Cars 
Milwaukee, Wis., Sept 3 — At the 
recent convention of the Wisconsin 
Bankers' Assn., it was brought out that 
there is an investment in automobiles of 
some $70,000,000 in that State, 90 per 
cent of which has been withdrawn from 
banks, either by withdrawal of deposits, 
money borrowed or notes purchased. 
This condition has caused a shortage of 
capital. 

Lack Tire Plant for Dallas 

San Antonio, Tex., Sept 4 — A $100,- 
000 factory to manufacture the new 
Luck pneumatic puncture-proof tire for 
automobiles is to be erected at San An- 
tonio by the Luck Tire & Mfg. Co. The 
new tire was invented by John J. Luck 
of San Antonio. A demonstration of 
the qualities of the tire has been con- 
ducted for the past eighteen months by 
those who are supporting the enterprise. 
A set of the tires traveled 14,000 miles 
across some of the roughest roads in 
Texas. 

Detroiter in New Plant 
Detroit, Mich., Sept 6 — The Detroiter 
Motor Car Co., which succeeded to the 
Briggs-Detroiter Co. when Alfred O. 
Dunk purchased the latter's assets and 
which has been occupying the Briggs 
plant, has leased the plant which at one 
time was the home of the Wolverine Mfg. 
Co. In its new quarters the Detroiter 
company will have more room. Within 
a few weeks it is expected that the 
1916 models will be ready for announce- 
ment. 
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Autocar To Build 
Addition 

Five-Story Steel and Glass 
Structure for Engineering 
and Production Depts. 

Ardmore, Pa., Sept. 7 — The Autocar 
Co., this city, will start an addition in 
the near future to be finished before win- 
ter sets in. The new building will con- 
tain five stories and basement and will 
adjoin the recently enlarged three-story 
and basement building. Its frontage will 
be 100 ft. There will be a separate 
wing, 40 by 30 ft. The lighting speci- 
fications call for modern steel fireproof 
sash, and the plan is so arranged that 
79 per cent of the area is lighting space 
against 21 per cent brick. The first 
floor will be used for general offices for 
the production department and the top 
floor for engineering and experiments. 

Hartford Automobile Parts Moves to 
New Britain, Conn. 
Hartford, Conn., Sept. 7 — The Hart- 
ford Automobile Parts Co., this city, will 
move to New Britain, Conn. A building 
company has been formed to erect a fac- 
tory on East Ellis Street, New Britain. 
The building will be 60 by 200 ft., two 
stories, and so constructed that two 
additional stories can be added. 

Cadillac Ships Fifty-five Cars a Day 
Detroit, Mich., Sept. 4 — During 
August the Cadillac Motor Car Co. 
shipped 1455 cars, or an average of fifty- 
five for each of the twenty-six working 
days of the month. Up to Sept. 3 there 
have been shipped 1854 of the new 
models. As in the case of most all other 
manufacturers of automobiles, the Cadil- 
lac company is experiencing some 
trouble in getting all the supplies of raw 
and finished materials needed. 

Eisemann Strike Off 
New York City, Sept. 7 — The strike 
of about 600 employees of the Eisemann 
Magneto Co. at the Bush Terminal. 
Brooklyn, has been called off, the workers 
having agreed to return to work to- 
morrow. The workers quit when their 
demand for a 48-hr. week with 52-hr. 
pay was refused, after negotiations last- 
ing 2 weeks. The company is so 
rushed with orders, however, that the de- 
mands were agreed to. 

Fisher in New Factory 
Detroit, Mich., Sept. 6 — The Fisher 
Electrical Works, manufacturers of the 
Fisher electrical starting and lighting 
system for Ford cars, are moving into 
their new plant at 32 Lynn Street. It 



is a two-story structure, 64 by 400 ft. 
The business of this concern has been 
consistently increasing, and for some 
time the quarters at 182 Learned Street 
were inadequate for manufacturing pur- 
poses. The concern has arranged with 
Nelson Hall, formerly instructor of elec- 
trical engineering at Tri-State College, 
to give daily lectures to the employees on 
the theoretical as well as the practical 
side of the fundamental principles of 
electrical engineering, 



1916 Moline Knight $1,375 

East Moline, 111.— A reduction of 
$100 in price and many refinements in 
connection with the new Moline-Knight 
40 have been announced. The price is 
now $1,375 and although the materials 
used heretofore are continued, refine- 
ments have been made which make this 
an even better car than its predecessor 
at a lower price. Some of the specifica- 
tions of the car, which is fitted with the 
Knight sleeve- valve motor, are bore 3% 
in., stroke 5 in., wheelbase 118 in., tires 
34 by 4, three-speed gearbox, spiral 
bevel floating rear axle and up-to-date 
equipment throughout. 

The bodies furnished are five-passen- 
ger touring and two-passenger roadster. 



Continental May Buy Property 

Muskegon, Mich., Sept. 2 — Negotia- 
tions are now going on between the Con- 
tinental Motor Mfg. Co. and the P. J. 
Connell Co. which will probably lead to 
the purchase of the latter's property by 
the former. Should this happen, it is the 
intention, it is said, of the motor manu- 
facturer to erect a drop forge steel plant 
on the property. 

Kelly Truck Now Sunset Truck Co. 

Springfield, Ohio, Sept. 6 — One of 
the most important changes in the name 
of truck manufacturers has been made 
by the Kelly Motor Truck Co., of Spring- 
field. The name of the concern has been 
changed to the Sunset Truck Co., by 
papers filed with the Ohio Secretary of 
State. 



O'Neil Tire Changes Name 
Akron, Ohio, Sept 6 — Papers have 
been filed changing the name of the 
O'Neil Tire & Protector Co. to the O'Neil 
Tire & Rubber Co. 



Gordon Rubber Changes Name 
Canton, Ohio, Sept. 6— The name of 
the Gordon Rubber Co. has been changed 
to the Gordon Rubber & Tire Co. The 
concern will specialize in the manufac- 
ture of automobile tires. 



Two New Federal 
Trucks 

Light Type and 6-Tonner To 
Be Built — August Sales 
Gain 125% 

Detroit, Mich., Sept. 4. — The annual 
convention of Federal Motor Truck Co.'s 
dealers and distributors was held this 
week. The announcement was made 
that the Federal company intends bring- 
ing out a new light truck, also a 6-ton 
model. It was also stated that in the 
near future the company may start to 
make its own motors. In fact tests and 
experiments are now being made with 
new designs to that effect. Although 
an addition to the plant has been just 
completed, the concern has purchased 5 
acres of land adjoining the plant and 
will start shortly the erection of addi- 
tional factory buildings. 

About seventy-five dealers and distrib- 
utors took part in the three-days' con- 
vention. Without exception those who 
cared to talk stated that the motor truck 
business has been very good thus far 
this year and indications are, that, pro- 
vided the plant is able to keep its deliv- 
ery promises, the sales will show great 
increases in all parts of the country. 
The biggest problem, in fact, the only 
important one which is giving the agents 
or distributors a lot of worry is the de- 
livery question. This is in turn the big 
stumbling block for the manufacturer, as 
he is being held up in the receipt of 
materials and parts. 

It is likely that a change in the con- 
tract policy will be made, it being the 
intention of the Federal company to 
start its fiscal year Jan. 1, instead of in 
September. 

The past month was the biggest in the 
history of the Federal company, being 
125 per cent ahead of August, 1914. To 
date, since the beginning of the year, 
the business increase is from 25 to 35 
per cent ahead of 1914. 



Hupp Men Predict Big Year 

Detroit, Mich., Sept. 4 — At the recent 
meeting of district salesmen of the Hupp 
Motor Car Co., there was but one word 
which practically every visitor expressed 
time and again, it being the word opti- 
mistic. No matter whether it was Ward 
Keller, the Pennsylvania Hupp man, or 
J. R. Overstreet from Texas or the 
Canadian Hupp overseer, K. R. Spencer, 
or eastern sales manager O. C. Hutchin- 
son, the story was the same, namely, 
that this will be the biggest year the 
Hupp organization ever had. 

These and many other men who have 
been on the ground and should know 
conditions pretty thoroughly, said that 
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the crops will be the biggest some States 
ever had, that on account of the great 
demand for horses for the warring na- 
tions, the ranchmen, farmers and others 
are selling their horses in such States 
as Wyoming, Colorado and Southern 
Montana and buying automobiles as fast 
as they are coming into the States. In 
the South, owing to the help of the Fed- 
eral Reserve deposits conditions are very 
satisfactory for a big year. In Canada 
a bumper crop is predicted and this will 
have a corresponding effect upon the 
automobile trade. 

Signal Raises Prices on Three 
Models 

Detroit, Mich., Sept. 3 — Beginning 
Sept. 15 the price of three out of the 
four models of trucks made by the Signal 
Motor Truck Co. will be raised. 

The prices will be as follows: 1-ton 
model, $1,550 instead of $1,500; 1%-ton 
model, $1,750 instead of $1,700; 2-ton 
model, $2,100 instead of $2,000. The 
price of the 3% -ton remains $3,000. All 
models are worm-driven. 

At the new prices the ton and the 
1%-ton models will be furnished either 
with a 120 or a 144-in. wheelbase. Here- 
tofore it cost $50 more for the latter- 
sized model. The 2-ton model is only 
made with a 150-in. wheelbase, and the 
3% -ton model has a wheelbase of 168 in. 

A New Truck Wheel 
Mt. Gilead, Ohio, Sept. 4 — B. J. Aur- 
and has tested a new steel motor truck 
wheel, and it has proved successful. The 
device is said to be noiseless, resilient and 
so fastened as to make it secure on all 
kinds of streets. The wheel is a con- 
tinuous piece of steel coiled three times, 
the middle coil being slightly greater in 
circumference than the other ones. This 
provides for the resiliency. It is said 
that the wheels can be manufactured at 
considerably less cost than the rubber 
ones, and that they will last longer. 

More Homes Needed in Flint 
Flint, Mich., Sept. 4 — Although up 
to date 207 more permits for new houses 
have been issued in this city during all 
of 1914, the business extension of the 
local plants is such that at least 500 
more homes must be put up before win- 
ter in order to accommodate even only a 
part of the many workers who are with- 
out a house. It is estimated that between 
2000 and 2500 more men are being em- 
ployed now in the plants than at this 
time last year. 

As an evidence of this constant 
growth, the pay roll of the Buick Motor 
Co. for the second half of August shows 
an increase of $37,450.18 over the pre- 
vious biggest two weeks' pay, which 
was the second half of July. The 
August record was $330,573.18. 



Would Increase 
Fees in Mass. 

Special State Revenue Com- 
mission Would Double Tax 
Per. Hp. — Fight Promised 

Boston, Mass., Sept. 4. — That the 
automobile manufacturers and dealers 
will have another fight on their hands 
when the legislature meets next January 
is foreshadowed by the results of the 
meeting this week of the special com- 
mission appointed by the last legisla- 
ture to devise ways and means to in- 
crease the State revenues. The commis- 
sion devoted one forenoon to the prob- 
lem of motor vehicles. Frederick T. 
Fuller, a member of the commission, 
stated that in his opinion all cars of 60 
or more horsepower should pay at least 
$100 and that other cars should be made 
pay a proportionate part. 

Frank D. Kemp, representing the 
Highway Commission, stated that he did 
not advocate an increase on passenger 
cars because the State now gets about 
$3,000,000 in taxes and fees from the 
owners of the 100,000 vehicles in Massa- 
chusetts. But he did favor increasing 
the fees on trucks to $1 per horsepower 
instead of the present tonnage rate. Mr. 
Kemp stated that at present the passen- 
ger cars pay about 80 cents per horse- 
power, but that Col. William D. Sohier, 
chairman, and James W. Synan, the two 
other commissioners, feel that this rate 
should be doubled. 

This means, of course, that the special 
commission will report a plan for in- 
creased taxes, and with two members 
of the Highway Commission favoring in- 
creased fees for cars, and the other 
member advocating an increase in truck 
fees that the legislature will get two re- 
ports along those lines. 

Pope Holders Will Realize 91 to 92 Per 
Cent 

Boston, Mass., Sept. 7 — Holders of 
the Pope company's $1,600,000 notes and 
paper will receive within the next ten 
days their final dividend in settlement, 
thus about winding up the liquidation. 

This payment will amount to around 
38 per cent, and will make the total 
amount realized by holders of these notes 
equal to between 91 and 92 cents on the 
dollar. 

The war saved the stockholders. It 
afforded a market for the Hartford 
plant, which was bought by the Pratt & 
Whitney people, and it made the West- 
field works attractive enough for bankers 
to take up and use as the nucleus of a 
corporation which may develop a sub- 
stantial amount of war orders. 

Boston, Mass., Sept. 2 — In a report 



filed in the U. S. district court to-day, 
the receivers for the Pope Mfg. Co. re- 
port that claims aggregating $1,649,000 
have been allowed and approved, and 
that three claims amounting to $20,000 
are still in dispute. After paying taxes 
and other charges the balance from the 
purchase price amounts to $722,095. 

Two of the receivers, George Pope and 
C. A. Parsons, have asked the court to 
discharge them and to retain their col- 
league, C. A. Morse, for the purpose of 
winding up the receivership. 

Decree Issued in Rim Suit — Standard 
Welding Co. to Appeal 

New York City, Sept. 4 — Following 
the opinion of Judge Hunt in the case of 
Louis H. Perlman against the Standard 
Welding Co., reported in The Automo- 
bile for Aug. 26, an interlocutory decree 
has been issued in favor of Perlman, per- 
petually enjoining the Standard Welding 
Co. from further infringement of his 
patent No. 1,052,270 on rim construc- 
tion and appointing Clarence S. Hough- 
ton of this city a special master to de- 
termine the amount of damages. Costs 
of the suit are to be paid by the Standard 
Welding Co. The decree upholds the 
validity of the patent and rules that 
Perlman's exclusive rights thereunder 
were violated. The decree was issued in 
the U. S. District Court for the Southern 
District of New York. 

A brief survey of the decree indicates 
that not only do all side wedge demoun- 
table rims infringe the Perlman patent 
but also all split wedge-ring types fall 
within its scope. 

An order has been issued allowing the 
Standard Welding Co. to appeal to the 
circuit court of appeals and bond has 
been fixed at $50,000. 

City Tax in Lincoln, III. 

Lincoln, III., Sept. 4 — The City Coun- 
cil of Lincoln has adopted an ordinance 
which provides for a license for vehicles 
of all kinds. A previous ordinance was 
declared unconstitutional by the Supreme 
Court. The new measure avoids the de- 
fects of the old. The tax for motor- 
cycles is $3; for all motor vehicles of 
45 hp. or less, $5; for those of greater 
horsepower, $8, while those for public 
hire, $10. A reduction is made where 
a license is issued for less than a year. 
The ordinance takes effect Sept. 15. 
Automobile owners believe that a test 
case would win again in the upper court, 
and may decide to fight the city on the 
ground that it is illegal to collect both 
a state and a city tax. 

Stop Automobiling on Railroad Tracks 

Milwaukee, Wis., Sept. 4— The prac- 
tice of automobilists in isolated districts 
of Wisconsin in equipping their cars with 
flanged steel wheels for use on railroad 
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tracks and carrying passengers at regu- 
lar rates has been stopped by a decision 
of the attorney general of Wisconsin 
to the district attorney at Medford, Wis., 
declaring it to be a violation of the 
statutes for a person to operate a motor 
car on railroad tracks without the per- 
mission of the company owning the 
tracks. The attention of the district 
attorney was called to the fact that a 
man is operating a car on the Soo line 
between Riblake and Chelsea, Wis., 
carrying passengers at 50 cents the trip. 
The idea had become quite popular be- 
tween cities having few trains daily. 



Detroit Post Office Cars Are Now 
Government Owned 

Detroit, Mich., Sept. 1 — Beginning 
to-day all the automobiles used by the 
local post office department are govern- 
ment owned. Those which had been 
used for more than one year up to last 
night were operated on a contract basis, 
being merely rented by the government. 

There will be thirty-six postal automo- 
biles in the service here for the present, 
and, as the local post office business is 
increasing most rapidly, there is no doubt 
that more motor vehicles will have to be 
added ere long. 

The vehicles now operated consist of 
twenty-four Fords and twelve Whites, 
the latter being made up of seven 1%-ton 
vehicles, four %-ton and three 3-ton 
trucks. The latter will be used exclu- 
sively on runs between the post office 
and the railroad stations, while the other 
trucks will be used to carry mail be- 
tween the main post office and the sub- 
stations, also the depots. The Fords 
will be used especially for parcel post 
work and runs between sub-stations. 



Los Angeles Motor Reserve Formed 

Los Angeles, Cal., Sept. 3 — The Los 
Angeles Motor Reserve is now a com- 
pleted organization with many of the 
most prominent men in the automobile 
industry of the city as active members. 
The object of the organization is to 
perfect an adequate motor reserve to 
serve the United States in time of war, 
to foster military training, especially 
rifle practice, among the automobile men 
of the city, and to co-operate with the 
National Guard in adding to its efficiency. 

Ten prominent automobile dealers are 
on the executive board. The military 
officers are all men of long experience 
in military service, and army men de- 
clare that the organization promises to 
be one of the most efficient reserve corps 
in the country. 

Such men as Teddy Tetzlaff, R. C. 
Hamlin, H. M. Hanshue, Louis Nikrent, 
T. Beaudette and Clifford Durant are on 
the roll. 



To Boom Denatured 
Alcohol 

Fuel Becomes French Govt. 
Monopoly in 1917 and Will 
Be More Widely Used 

Paris, Aug. 28. — Denatured alcohol 
will become a French government monop- 
oly in 1917 and measures will be taken to 
extend the use of this fuel for automo- 
bile purposes. This movement is part of 
a drastic scheme for the reform of the 
liquor traffic. It is intended to raise 
the duty on alcohol from $44 to $100 per 
22 gallons. In 1900 there was an in- 
creased duty of $12.80, resulting in an 
immediate decrease of 88,000,000 gal. per 
annum in the annual human consump- 
tion of alcohol. Now that it is intended 
to increase the tax by $56 — practically 
4% times the original tax — it is obvious 
that there will be a great drop in the 
amount of alcohol drunk in France. The 
question of state monopoly of the entire 
production of alcohol has been considered 
and abandoned in favor of the monop- 
olization of denaturized alcohol only. A 
variety of interests must inevitably suf- 
fer by reason of the heavy taxation of 
alcohol, but by monopolizing denaturized 
alcohol the vital interests of the indus- 
try and the nation will be safeguarded. 
In other words the French nation which 
has drunk much alcohol and burned none 
will be made to drink less and burn 
much. 

To Fix Price 

Exactly what machinery will be em- 
ployed to effect this radical change is 
not yet known. It is obvious, however, 
that the first and most important step 
will be the fixing of a market price for 
denaturized and carbureted alcohol. Up 
to the present the supply has been so 
uncertain and the price subject to such 
variations that denaturized alcohol has 
not been a commercial product capable 
of competing with other hydrocarbons. 
Nevertheless, the French have always 
taken an interest in alcohol as an alter- 
native automobile fuel and the army 
authorities have insisted on every army 
automobile truck being built to run on 
alcohol. This was done in the annual 
army truck competition when for one- 
third of the time the vehicles ran on 
gasoline, for a third on benzol, and for 
the remainder of the time on denaturized 
alcohol. The same load and the same 
average speed had to be maintained on 
each fuel. No change of carbureter or 
compression was allowed, but the chang- 
ing of jets and the making of adjust- 
ments was permitted. These competi- 
tions, which have been held for six or 
seven years, have shown that alcohol is 
a suitable fuel for all internal combus- 



tion motors, but it is doubtful if there 
has ever been a gallon of gasoline used 
on the road outside of these competi- 
tions. The object of the army authori- 
ties was to provide alternative fuels in 
case the supply of gasoline should be 
cut off by reason of war. Now that war 
has come, gasoline is the only fuel for 
army automobiles, benzol is monopolized 
for the making of explosives, and alcohol 
is ignored. 

It has not yet been stated in what way 
the government intends to popularize 
the use of alcohol for driving automo- 
biles. As there is no difficulty in getting 
an adequate supply of this fuel, the 
problem naturally resolves itself to one 
of price. It is thus safe to assume that 
denaturized alcohol suitable for automo- 
bile consumption will be put on the mar- 
ket at a considerably lower price than 
gasoline. The drop will have to be con- 
siderable to affect the ordinary motorist, 
for although benzol is a reliable substi- 
tute and costs appreciably less than 
gasoline it has only been adopted by 
commercial firms using big fleets of 
trucks. The private motorist is some- 
what prejudiced and does not consider 
the reduction in price sufficient com- 
pensation for the supposed inferiority of 
benzol. The same will apply in a greater 
degree to alcohol, which is an unknown 
fuel for 90 per cent of ordinary mo- 
torists. 

Gasoline 52 Cents a Gallon 

However, it will not be a difficult mat- 
ter to put home-produced alcohol on the 
market at a lower rate than imported 
gasoline. The average retail price for 
this latter is now 52 cents per gallon. 
Prior to the war the price varied be- 
tween 46 and 48 cents per gallon. These 
rates are practically double those exist- 
ing in England, to which country trans- 
portation rates are about the same as 
to France, and are due to the high im- 
port duty and local taxes on gasoline. 
It will be possible for the French gov- 
ernment to sell alcohol for automobile 
use at nearly the same rates as gaso- 
line in America and still secure a sub- 
stantial revenue. This would cause an 
immense automobile development, for it 
cannot be denied that the high cost of 
fuel has had a restrictive influence on 
motoring, and particularly commercial 
motoring, in France. 

$148,509 for Automobile Education 
Milwaukee. Wis., Sept. 4 — Industrial 
education in Wisconsin, which includes 
as an important course the study of 
automobile engines and chassis, cost the 
State of Wisconsin $382,352 during the 
fiscal year ending June 30, 1915. The 
Milwaukee continuation school, where a 
course in automobile practice has been 
developed, spent $148,509 of the total, 
and had a total attendance of 10,908. 
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Cars Indispensable 
at the Front 

Guyot, Racing Driver, Says 
Artillery Uses Tractors Ex- 
tensively for Gun Hauling 

Fabis, Aug. 28. — After thirteen 
months' active service at the front, dur- 
ing which time he has driven the Gen- 
eral in command of one of the French 
army corps, Albert Guyot has returned 
to Paris on his first leave of absence 
for six days. The French race driver 
describes the automobile as one of the 
most essential instruments in modern 
warfare. Even at the present time, 
when the opposing troops are buried in 
6-ft. trenches only 150 yd. apart, and 
progress either way is a matter of 
inches, often secured at tremendous loss 
of life, automobiles are indispensable. 
Large numbers of American trucks are 
employed by the army to which Guyot is 
attached, most of these trucks being 
Packards and Whites. 

At the present time the automobile 
service consists in carrying ammunition 
and food from the depots to the trenches; 
in taking fresh men to the trenches 
and bringing away the men who have 
finished their spell of service; in moving 
wounded from the dressing stations to 
the main hospitals or hospital trains; in 
carrying material for mine digging and 
entrenching. There is no present use 
for armored cars, but the artillery is 
making extensive use of tractors for 
quick transportation of their guns from 
point to point. Guyot, who was one of 
the first men to learn to fly a Bleriot 
monoplane, expects to enter the aviation 
corps as a pilot within a short time. 

White Gets Grand Prize 
Cleveland, 0., Sept. 7 — The Superior 
Jury of Award of the Panama-Pacific 
International Exposition at San Fran- 
cisco has awarded the grand prize for 
motor trucks to the White Co., this city. 

Rowe Co. Raises Wages 
Downingtown, Pa., Sept. 7 — The 
Rowe Motor Mfg. Co., this city, has 
raised the wages of its machinists 10 per 
cent. It has also commenced work on 
a 100-ft. addition to the plant. 

No Touring in Switzerland 
Paris, Aug. 28 — Statistics dealing 
with automobile traffic across the Swiss 
frontier show that motor touring in this 
part of Europe is practically non-existent. 
From the first day of January to the last 
-day of June of the present year only 151 
automobiles went by road from France to 
.■Switzerland. For the corresponding 



periods of 1914 the number was 3500. 
During the month of July of the present 
year thirty-nine automobiles passed over 
the French-Swiss frontier. The number 
for the month of July, 1914, was 2048. 
During the first seven months of 1914 
the number of cars going across the 
frontier was 5548; the number has fallen 
to 190 for the corresponding period of 
1915. As most of the cars reported at 
the frontier stations this year are owned 
by diplomats and government officials, it 
is obvious that the ordinary tourist is a 
negligible quantity. 

Tire Shortage in Sweden 

Stockholm, Sweden, Aug. 2 — The 
situation of the automobile traffic in this 
city is becoming worse daily because of 
the inability to get tires. Now there 
are twenty-five machines out of service, 
and next week the number will be in- 
creased. 

In this city there are 336 taxicabs, 
most of which belong to persons who 
own only one or two cars. The largest 
company is the Taxameter Co., owning 
twenty-five machines. It is estimated 
that this company can keep them going 
until Dec. 1. According to an investi- 
gation it is estimated that the traffic 
can be kept up two or three months 
longer with 150 or 160 automobiles. One 
rubber company here is renting out tires 
by the day to automobile owners. 

MacManus with Erwin & Wasey Co. 

Detroit, Mich., Sept. 4 — Theodore F. 
MacManus, one of the best known auto- 
mobile advertising men in this city, is 
now vice-president of the Erwin & 
Wasey Co. advertising agency in Chi- 
cago, and is in charge of the Detroit 
offices in the Kresge Building. Mr. Mac- 
Manns will handle the advertising cam- 
paign of the Goodyear Tire & Rubber Co., 
Akron, Ohio, besides continuing to take 
care of his old accounts. Among former 
associates of Mr. MacManus who remain 
with him is Gerald Page- Wood, who will 
have charge of the art department. The 
Erwin & Wasey company was organized 
eighteen months ago, and C. R. Erwin is 
president. 

Severe Sentences in Milwaukee 
Milwaukee, Wis., Sept. 4 — Milwaukee 
courts have ceased to be lenient with 
motor car thieves. John Anderson was 
sent to the House of Correction for sixty 
days for stealing a laprobe and overcoat 
out of a car standing at Grand Avenue 
and Fourth Street. The man was caught 
before he had gone a block. For taking 
a car without the owner's consent Harvey 
Weeks was sent to the State Reforma- 
tory for three years. Weeks had been 
in trouble before and the penalty was 
made especially severe on this account. 



Cut Accidents 54% 
at Ford Plant 

Teaching of English to Work- 
ers in Factories Decreases 
Accidents 54 Per Cent 

Detroit, Mich., Sept. 3. — Speaking on 
the subject of teaching English to the 
foreign shop workers, R. Lee, in charge 
of the sociological department at the 
Ford Motor Co. stated a few days ago 
that since the English school has been 
established at the plant the number of 
accidents in the shops had decreased by 
54 per cent. 

This is but one of many advantages 
directly traceable to the English lessons 
given to the Ford foreign workers. An- 
other important change brought about 
by these lessons is the fact that it even- 
tually does away with the employ of in- 
terpreters who were very often influ- 
enced by the boss padrone or shop bosses 
who made no serious effort to really 
teach the laborer or worker the English 
language, as it was rather materially 
advantageous for the boss that these 
workers should remain ignorant as long 
as possible of our language. Still 
another advantage for the workers as 
well as the plant was that once they 
knew enough English they were less in 
fear or in doubt that they were not 
being treated or handled squarely. After 
they understood English and talked a 
little they were like new men, became 
more efficient and more pleased, which 
brought about better results. 

Of the 18,000 men in the employ of the 
Ford company a year ago more than 
50 per cent did not speak English. Ac- 
cording to Mr. Lee every one of these 
foreigners if still in the employ of the 
company next year will speak nothing 
but English. 

The Ford English classes are held 
twice a week and the entire course of 
teaching the foreigner to read, write 
and speak, extends over a period of 
thirty-four weeks, or sixty-eight lessons. 
Long before the sixty-eighth lesson is 
given the pupil is able to grasp enough 
of the language to understand. In fact 
there have been cases where the for- 
eigner showed remarkable ability and 
learned exceptionally quick. The teach- 
ers are all volunteers and all belong to 
the Ford organization. Many of them 
are foremen and they teach the men of 
their department. 

Moon's August Sales Gain 77.21 per Cent 
St. Louis, Mo., Sept. 8 — Sales of the 
Moon Motor Car Co., this city, for the 
month of August, 1915, showed a gain of 
77.21 per cent over the same period last 
year. 
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Falls Motor Co. to 
Expand 

Orders for 12,000 High-Speed 
Motors Render Enlarge- 
ment Necessary 

Sheboygan Falls, Wis., Sept. 4. — So 
urgent is the demand for Falls motors 
from automobile manufacturers that the 
Falls Motor Co., Sheboygan Falls, Wis., 
has decided to make radical changes in 
its plant at once. The gray iron foun- 
dry, where all cylinders and similar work 
was cast, is being dismantled and will 
be transformed into a machine shop. 
Contracts have been closed with gray 
iron founders in Grafton, Manitowoc and 
Racine, Wis., and Muskegon, Mich., for 
these supplies. The erection of a large 
assembling shop is progressing rapidly. 
The company is now employing in ex- 
cess of 300 mechanics and intends to put 
on a 24-hr. schedule when the improve- 
ments are completed. The Falls com- 
pany has contracts calling for the deliv- 
ery of more than 12,000 high-speed mo- 
tors before spring. To accommodate this 
business, it was decided to discontinue 
the casting shop and buy castings out- 
side, so that machining and assembling 
at Sheboygan Falls would be carried on 
without interruption and in the required 
quantities. 

Firestone Declares a 4 Per Cent 
Extra Dividend 

Akron, Ohio, Sept. 1 — The Firestone 
Tire & Rubber Co. has declared an extra 
dividend of 4 per cent on its common 
stock, payable Oct. 15. This makes 16 
per cent for the year. It is probable 
that the common dividends hereafter will 
be paid on a basis of 5 per cent per 
quarter. 

Net profits after charges and dividends 
for the year were $4,343,000, a gain of 
$2,800,000. There was carried to surplus 
$3,863,000. 

Sales during the fiscal year were 
$25,187,884.33, an increase of $5,937,- 



774.41, or 31 per cent over the preced- 
ing year. Sales in 1914 amounted to 
$19,000,000; in 1913, $16,600,000; $11,- 
500,000 in 1912; $7,500,000 in 1911 and 
$5,000,000 in 1910. 

The company is now producing 7500 
pneumatic tires daily. After the plant 
additions are completed it is expected 
that the output will be 12,000 tires daily, 
or an increase of 60 per cent. This in- 
crease of 4500 tires per day is larger 
than the output of the original new Fire- 
stone plant which was erected on its 
present site 4 years ago. Eleven hun- 
dred solid tires are made daily. Ar- 
rangements are being made to largely in* 
crease this production. 

At the annual meeting of the stock- 
holders held to-day, the following finan- 
cial statement was submitted: 

QUICK ASSETS 



Accounts receivable $5,269,034.80 

Bills receivable 123,480.91 

Cash (set aside for new build- 
ings and equipment con- 
tracted for) 800,000.00 

Cash 1,103,427.64 

Stock sold employees 112,200.11 

Material and finished goods. . . 3,643,477.83 



$11,251,620.79 

LIABILITIES 

Accounts payable $675,064.79 

Net quick assets 10,576,556.00 



$11,251,620.79 

Few Market Changes 

New York City, Sept. 7— The fea- 
ture of the markets this week was the 
advance of 1 cent for gasoline, effective 
yesterday. Markets this week were dull 
with very few changes, the highest 
change taking place in the metal mar- 
kets. Tin which had all week been ir- 
regular, rose 25 cents on Thursday. This 
rise continued throughout the rest of the 
week. The check in the advance on steel 
due to the mills which are unable to 
give early deliveries constitutes the chief 
obstacle toward booking much of the 
steel business that is in the market. 
Aluminum, which for several months 
has been steady, rose on Monday to 35 
cents and on Thursday to 40 cents. The 
copper markets reacted last week to 17% 
cents for electrolytic and 18% cents for 
lake. The unlooked for demoralization 



Daily Market Reports for the Past Week 

Material. Tuet. Wed. Thurt. Frl. 

Aluminum .35 -3| •35 .40 

Antimony •£» .28 .26 .26 

Beams & Channels, 100 lb 1.51 1.51 1.51 1.51 

Bessemer Steel, ton 23.00 23.00 23.00 23.00 

Copper, Elec., lb 17« .17H .17 H MVx 

Copper Lake lb 18/, .18'/, .18*4 .18'/, 

Cottonseed Oil, bbl 5.81 5.77 5.92 5.99 

Cyanide Potash, lb 23 .23 .23 .23 

Fish Oil, Menhaden, Brown 39 .39 .39 .39 

Gasoline. Auto, bbl I \ .15 .15 .15 

Lard, Oil, prime 85 .85 .85 .85 

Lead 100 lb 4.85 4.82'/, 4.82'/, 4.82*5 

Linseed Oil 54 .54 .54 .54 

Open-Hearth Steel, ton 23.50 23.50 23.50 23.50 

Petroleum, bbl., Kan., crude -75 .75 .75 .75 

Petroleum, bbl., Pa„ crude 1.60 1.60 1.60 1.60 

Rapeseed Oil, refined 77 .77 .77 .77 

Rubber, Fine Up-River, Para 57 .56 .56 .56 

Silk, raw, Ital 

Silk, raw, Japan 

S-lphuric Acid, 60 Baume 90 .90 .90 .90 

Tin 100 1b.... 33.62H 33.50 33.62'/- 33.87'/ 

Tire Scrap 04« .04« .04« .04« 



Sat. 



Week'a 
Mon. Changes 

.40 +.05 

.26 —.02 

1.51 

23.00 



.18/, 

5.85 +.04 

.23 

.39 

.16 +.01 

.85 

4.82 V, — .o:'<4 

.54 

23.50 

.75 

1.60 

.77 

.56 —.01 

.90 

33.87'/ +.25 

.0444 



of the foreign exchange was practically 
an insurmountable barrier to purchasing 
of the metal by England. Antimony was 
weak with some importers asking 26 
cents. There was no change in the crude 
rubber situation either here or abroad. 
Locally, trading was quiet. 

N. Y. Gasoline Now 20 Cents a GaL 

New York City, Sept 8— Gasoline is 
selling in this city for 20 cents a gallon, 
an advance of 4 cents in four weeks, and 
garage proprietors predict a further in- 
crease. Some garage owners who had a 
supply of gasoline are still selling it at 
17 and 18 cents. 

The upward tendency of prices is due 
to the enormous increase in the demand 
for the automobile grades, both for 
domestic and foreign consumption. For 
the fiscal year ended with June 30 the 
United States exported 240,018,306 gal. 
of naphthas and gasoline, which com- 
pares with 185,578,776 gal. in 1914 and 
174,073,477 gal. in 1913. The exports in 
1915 were valued at $27,102,501 against 
$26,568,682 in 1914 and $23,883,424 in 
1913. 

Schwartzkopf Leaves Gray & Davis 
New York City, Sept. 7 — E. E. 
Schwartzkopf, who has held the title of 
sales manager for Gray & Davis, Boston, 
has resigned that position. The resigna- 
tion takes effect Oct. 1. He has not yet 
made public his plans for the future. 

Big Automobile Shipments a Prob- 
lem for Railroads 

Detroit, Mich., Sept. 4— That the 
great prosperity of the automobile fac- 
tories of this city is a problem for the 
railroads is evident from a statement 
recently made by E. D. Bronner, General 
Manager of the Michigan Central Rail- 
road. Demand for railroad cars is very 
strong, and the importance of this traffic 
in automobiles is recognized by this rail- 
road, the most important one entering 
Detroit, in the recent order for 500 more 
40-ft. box cars of the type required for 
automobile shipments. 

Chairman A. T. Waterfall, Traffic 
Commissioner of the Detroit Board of 
Commerce, points out that much of the 
scarcity of box-car equipment of the 
automobile type, which is becoming more 
and more acute, is due to the fact that 
these same cars are also adaptable to 
other lines of shipping, and are in de- 
mand elsewhere as well as here. Then 
the large crops of the West are also con- 
tributing to the shortage, as these crops 
can be shipped in an automobile car as 
well as any other. 

It is clearly up to the manufacturers 
of automobiles to make the most efficient 
use of the cars they do get hold of, and 
to make strenuous efforts to have their 
customers at the other end of the line 
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see that the cars are unloaded promptly 
and released. Concerted action of this 
kind will do much to relieve the condition. 

Probably some of the tight box car 
situation is also due to the delays of 
motor vehicles while in transit, and the 
meeting of the traffic managers of the 
various manufacturers who are members 
of the National Automobile Chamber of 
Commerce here on Sept. 14 will probably 
throw considerable light upon this phase 
of motor-car shipping. 

Cardway a Packard Representative 
Detroit, Mich., Sept. 4 — Fred Card- 
way, formerly director of the Saginaw 
Valley Bureau of Foreign and Domestic 
Commerce, Saginaw, Mich., and also for- 
merly connected with the American Cash 
Register Co., is now a foreign repre- 
sentative of the Packard Motor Car Co. 

Winslow Secretary to Hupp Head 
Detroit, Mich., Sept. 4 — Palmer E. 
Winslow, who during the past one and 
one-half years was with the advertising 
department of the Hupp Motor Car Co., 
has been appointed secretary to President 
J. Walter Drake of that company. 

Dividends Declared 
Linde Air Products Co.; quarterly of 
1% per cent on preferred, payable Oct. 
1; and 2 per cent on common, payable 
Sept 30. 

Kelly-Springfield Tire Co., New York 
City; quarterly 1% per cent on 6 per 
cent preferred, payable Oct. 1. 

Gibney Tire & Rubber Co., Consho- 
hocken, Pa., 6 per cent. 

Peerless Motor Car Co., Cleveland, 
Ohio, quarterly of 1% per cent on pre- 
ferred, Oct. 1. 



Security Prices 
Higher 

Steady Stream of Selling on 
Foreign Account — General 
Motors Features Market 

New York City, Sept. 7 — Securities 
have a decidedly restricted market at the 
moment. The best evidence of this is 
the fact that the great majority of the 
securities recorded advances. The strong- 
est features were found in the special- 
ties, some of which closed with note- 
worthy gains. General Motors once 
again features the market with a twenty- 
two-point gain on Saturday. Peerless 
rose twenty points. There were many 
other substantial gains but the latter two 
were the most noted. The tire issues 
also showed heavy gains. While the ac- 
tual trade in the rubber stocks was light, 
the price tendency was firm and stronger. 
There were offerings of Firestone at five 
points higher, with no sales reported and 
no firm bids. Goodyear sold at 270 and 
closed at the figure bid. Portage com- 
mon sold at 46 and 46%, establishing a 
new high record, and closing firm at 
46% bid. Kelly-Springfield made an- 
other high record of 195. The market 
appeared to pay no attention to the fact 
that Miller preferred is now ex-dividend. 
It closed at 107% bid with a complete re- 
covery of the quarterly disbursement of 
1%. It was reported after some hours 
that the market would again advance 
with some further activity at prices well 
above the 200 mark. 

The Detroit issues were very active 



with many changes being noted and 
many stocks changing hands. General 
motors made a total gain of twenty-three 
points while Chalmer's closing bid was 
99, a gain of 9% points. The inactive 
stocks were dull, there being but one 
change this being a decline of one point 
for the Atlas Drop Forge Co. The rest 
of the active and inactive stocks made 
either small or no gains. The bond mar- 
kets were weak with no trading and no 
changes. 

Paige Listed in Detroit Stocks 
. Detroit, Mich., Sept. 4 — This week 
the stock of the Paige-Detroit Motor Car 
Co. was added to the regular list of 
stocks to be quoted upon the Detroit 
Stock Exchange. The stock, which has a 
par value of $100, was quoted at $450 
asked and $440 bid. 

Rawle Driggs-Seabury Director 
New York City, Sept. 3 — J. W. 
Rawle, for many years associated with 
the Bethlehem Steel Co. and at present 
vice-president of the J. G. Brill Co., has 
been elected a director of the Driggs- 
Seabury Ordnance Co. 

The board of representatives of the 
New York Market Assn., has formally 
listed the 30,000 shares of common stock, 
par value $100, of the Driggs-Seabury 
Ordnance Co. The company is negoti- 
ating with foreign governments for war 
orders totaling over $20,000,000. 

Brooks Out of Pontiac Chassis 
Pontiac, Mich., Sept. 3 — H. H. 
Brooks has disposed of his interest in 
the Pontiac Chassis Co. to R. A. Palmer, 
president of the company. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



, 1914 , 

Bid Asked 

AjaxGrieb Rubber Co. com 

Ajax-Grieb Rubber Co. pfd 

Aluminum Castings pfd 

J. I. Case pfd 

Chalmers Motor Co. com £ 

Chalmers Motor Co. pfd J 

Electric Storage Battery Co ^. 

Firestone Tire & Rubber Co. com o 

Firestone Tire & Rubber Co. pfd - 

General Motors Co. com § 

General Motors Co. pfd g 

B. F. Goodrich Co. com o 

B. F. Goodrich Co. pfd 

Goodyear Tire & Rubber Co. com § 

Goodyear Tire & Rubber Co. pfd 

Gray & Davis, Inc., pfd g 

International Motor Co. com - 

International Motor Co. pfd „ 

Kelly-Springfield Tire Co. com £ 

Kelly-Springrield Tire Co. 1st pfd ~ 

Kelly-Springfield Tire Co. 2d pfd 3 

Maxwell Motor Co. com u 

Maxwell Motor Co. 1st pfd 3 

Maxwell Motor Co. 2d pfd a 

Miller Rubber Co. com 

Miller Rubber Co. pfd > 

New Departure Mfg. Co. com 

New Departure Mfg. Co. pfd c 

Packard Motor Car Co. com 2 

Packard Motor Car Co. pfd « 

Peerless Motor Car Co. com o 

Peerless Motor Car Co. pfd §. 

Portage Rubber Co. com 

Portage Rubber Co. pfd ^. 

* Ken Motor Truck Co 

'Kfo Motor Car Co 

Splitdorf Electric Co. pfd 

Stewart-Warner Speed. Corp. com 

Stewart-Warner Speed. Corp. pfd 

Studebaker Corporation com 



, 1916 , Wk's 

Bid Asked Ch'ge 



300 






101 


iio 




102 




+ 2 


72 


79 


+ 2 


95 


97 


+ 4'/, 


9S 


98 




75 


79 


+ 10 


530 


535 


+ 5 


111 






241 


243 


+ 22 


112 


113 


+ 2 'A 


61 


6254 


— X 


107 


108 '4 


+1 


270 


274 


108 


109H 


— •A 


30 


3\ 


+ 2 


60 


65 




195 


205 


+ i? 


86 


87 




185 


190 


+ 10 


43 


44 '/S 


+1 


90 


91 'A 


36H 


38 


+ i« 


190 


194 


107M 






120 




+ 3 


101 y 2 




+ 1'A 


120 




+ 20 


90 


94 


46 


48 




93 


94 




17 


18 




32<A 


34 


+ '•/• 


64 


65 


+i 


105 


107 




111 


112 


+ '•/* 



Studebaker Corporation pfd . 
Swinehart Tire & Rubber Co. 

Texas Company 

U. S. Rubber Co. com 

U. S. Rubber Co. 1st pfd 

Vacuum Oil Co 

White Company pfd 

Willys-Overlano Co. com.... 
Willys-Overland Co. pfd 



. 1914 , 


, 1915 > 


Wk's 


Bid Asked 


Bid 


Asked 


Ch'ge 




104 


105 


+ 1 




88 


90 






151 


153 


+i 




49 


50 






104 


104*4 


+i 




226 


228 


+ 12 




110 








182 


184 





OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 

98 



Chalmers Motor Co. com 98 99 

Chalmers Motor Co. pfd .. 95 97 

Continental Motor Co. com 155 180 300 

Continental Motor Co. pfd 75 84 88 

General Motors Co. com . . 240 244 

General Motors Co. pfd .. Ill 114 

Maxwell Motor Co. 1st pfd .. S9'A 92 

Maxwell Motor Co. 2d pfd .. 37 39<A 

Maxwell Motor Co. com 43 45 

Paige-Detroit Motor Co . . 440 450 

Packard Motor Car Co. com .. 120 

Packard Motor Car Co. pfd 94 .. 100 

•Reo Motor Car Co 20f$ 21'A 33yi 34' j 

•Reo Motor Truck Co 12H IT'/, 17 H 

Studebaker Corporation com .. 109 112 

Studebaker Corporation pfd .. 102 106 

INACTIVE STOCKS 

•Atlas Drop Forge Co 21 .. 26 29 

Ford Motor Co. of Canada, Ltd 500 .. 1525 

Kelsey Wheel Co .. 205 

•W. K. Pruddin Co 20 'A 20'4 22 

Regal Motor Car Co. of Canada pfd.. 23 .. .. 21 

BONDS 

General Motors, notes. 6's # 1915 100 

Pack.ird Motor Car Co. 5's, 1916 .. 99 

•Par value $10; all others $100 par value. 



+9'A 



+ 1 

+ 23 
+ 2'A 
+ % 
+ 1 

+ VA 



+ Vt 
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Michigan Fair Show 
Opens 

Fourteen Trucks and 73 Cars 
Exhibited— 1916 Grant 
Six Shown 

Detroit, Mich., Sept. 6.— Probably the 
most interesting and noteworthy feature 
in connection with the automobile show 
at the Michigan State Fair, which 
opened to-day, is the comparatively large 
number of commercial vehicles on dis- 
play. Out of a total of seventy-three 
cars and chassis there are fourteen for 
commercial purposes. Last year there 
were scarcely half a dozen at the show. 

As a matter of fact an exhibitor who 
also was there last year stated that 
while no trucks were sold at the show in 
1914 five sales were made thereafter and 
were exclusively to prospects who had 
registered their names during the show. 
Another commercial car representative 
said that after checking up the pros- 
pects who registered during the fair 
show and those who gave their names at 
the big city show, it was found that 
more prospects were found among the 
state fair visitors. 



THE AUTOMOBILE 

without body, with either a 112-in. or 
128-in. wheelbase. The motor is a four- 
cylinder Continental block, 3% by 5. 
The carbureter is a Marvel; ignition] 
Eisemann; transmission Brown-Lipe 
sliding gear. Solid tires, 36 by 3 front 
and 36 by 3% rear, are furnished. 

The passenger cars on display to-day 
are the Buick, Hudson, Oldsmobile, 
Mitchell, Allen, Paterson, Studebaker, 
Cadillac, Maxwell, Ross, Hupmobile, 
Saxon, Dodge, Chalmers, Ford, Chevro- 
let, Monroe, Scripps-Booth, Chandler, 
Oakland, Grant, Haynes, Overland. Both 
Buick and Overland show also a light de- 
livery truck. Commercial vehicles shown 
are the Commerce, Denby, Federal, Vim, 
Standard, Independent, Kalamazoo and 
Reo. 

Before the fair ends Sept. 15, the dis- 
tributor for the Reo expects to receive 
the 1916 Reo passenger models. 

Trucks to be shown for which space is 
reserved are the Signal and Tosmath. 

Like last year the Ford Motor Co. has 
installed a miniature assembling plant 
where twenty-five cars are to be assem- 
bled daily. 
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The Grant Six 

There is only one new 1916 passenger 
car shown which had not yet been an- 
nounced this year, namely the Grant six. 
It has a 112-in. wheelbase or 6 in. more 
than the 1916 model; the bore is 3 in 
instead of 2% ; the stroke is the same or 
4% in. The radiator design is new, 
being of the double shell type, or similar 
to the radiator on the Grant four. The 
body is flush, of the modified boat line 
design and besides being of much neater 
design provides much more room, the 
front seats now being 40 in. wide and 
the rear seats 47 in. wide. There are 
other minor improvements but the price 
remains the same, $795 completely 
equipped. 

A car which is making its debut in 
Detroit in connection with this fair is 
the Allen, a touring car being shown. 
This car sells at $795 with either tour- 
ing or roadster body. 

In the truck line the new ones are the 
Kalamazoo and the Independent The 
2-ton Kalamazoo made by the Kalama- 
zoo Motor Vehicle Co., Kalamazoo, Mich., 
selling at $1,650 without body and at 
$1,775 with the body, has a four-cylinder 
block Buda motor, 3% by 6%, a Shake- 
speare carbureter, Bosch ignition, Tim- 
ken front and Russel rear axles, Fire- 
stone tires, 37 by 4 on the front and 
37 x 3% dual on the rear. The wheel- 
base is 146 in. 

The Independent 1500-lb. truck is made 
in Port Huron, Mich., by the Inde- 
pendent Motors Co. and sells at $1,286 



Tractor Section of Interest 

Another feature of the fair this year 
is the tractor section where the Ford 
motor tractor is shown for the first time 
in public. When all the tractor ma- 
chines will be on the ground this section 
of the fair will be quite important. 

The Olson tractor wheel for Ford cars 
also other cars is shown for the first 
time. It is made by the Swedish Cruci- 
ble Steel Co., Detroit and Windsor. The 
wheels are all steel and manufactured 
with combination rims for tractor with 
either solid or pneumatic tires. They 
can be applied to any Ford model T by 
the removal of the latter's wheels and 
when the owner wishes to use his car 
as a passenger car he can easily take 
off the tractor wheels and put back his 
original set of wheels. 

Open Air Shows in New England 

Boston, Mass., Sept. 6— The Boston 
Automobile Dealers' Association has ap- 
proved plans made by the managers of 
the two big fairs in New England, the 
Brockton Fair in October and the Rock- 
ingham Park fair the latter part of Sep- 
tember, to hold open-air automobile 
shows. A number of the Boston dealers 
plan to exhibit their 1916 models in both 
shows, and large sections of space have 
been set aside for the purpose, where the 
cars will be housed in tents. At the 
Marshfield fair last week there was a 
show, and it proved very profitable. 

Annual Electrical Show Oct. 6-16 
New York City, Sept. 1— The ninth 
annual Electrical Exposition and Motor 
Show will be held in this city Oct. 6 to 
16, at the Grand Central Palace. 



Astor Cup Five- Year 
Trophy 

To Be Won on Points— Five 
Makes of Cars Required 
for Each Race 

New York City, Sept. 3.— Vincent 
Astor has made public the deed of gift 
and the conditions governing the series 
of contests for the permanent possession 
of the Astor Cup, the first race for which 
will be run on Oct. 2 at the new Sheeps- 
head Bay Speedway. 

The design of the cup is a Classic 
Grecian Bowl. It bears the inscription 
"Astor Challenge Cup" in raised letters. 
The decorations are bands \at laurel and 
oak leaves. The height of the cup itself, 
which rests on an ebony base, is 28% in. 
and its width is 20 in. It has a chased 
cover. 

The conditions imposed by Mr. Astor 
in his deed of gift call for five annual 
competitions on the Sheepshead Bay 
Speedway, the cup going to the entrant 
and not the driver. The final possession 
of the trophy will be determined on a 
point basis, as follows: 

1— The cup shall be contested for five 
successive times, at intervals of not less 
than one year. 

2— The cup shall be loaned each year 
to the entrant whose cars finish first 
in competition. Said entrant to retain 
possession of same for a period of one 
year. 

SCALE FOR WINNING CAR EACH YEAR 
PLACE POINTS PLACE POINTS 

1 20 6 7 

15 7 6 

12 8 5 

10 9 4 

8 10 3 

3— In case of a tie for the permanent 
possession of the trophy, the disposition 
of such shall be determined by a series 
of three 100-mile races on said speedway, 
one car each to be nominated by en- 
trants' time tying for possession. Best 
two out of three in these sprints to be 
winner. 

4— Not fewer than five different makes 
of cars shall constitute a competition, 
any year. 

5 — If any entrant should obtain suf- 
ficient points to insure permanent posses- 
sion of trophy in fewer than five compe- 
titions, the fifth competition shall take 
place in due course. 



3. 

4. 

5. 



Transform Hall for Fall Show 

Milwaukee, Wis., Sept. 4— The Mil- 
waukee Automobile Dealers, Inc., is 
spending nearly $6,000 in rebuilding Ma- 
chinery Hall at State Fair Park to make 
it an exposition palace for the first an- 
nual fall show, Sept. 13 to 17. In addi- 
tion, about $5,000 will be spent for dec- 
orations and lighting effects. Machinery 
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Hall was built as a great, gaunt structure 
of concrete, without side walls, and de- 
signed for agricultural machinery and 
automobile exhibits indiscriminately. 
The M. A. D., however, plans to make 
the fall show a success and is transform- 
ing the structure into an inclosed audi- 
torium. Space has already been sold to 
forty dealers and at least fifty are ex- 
pected to sign before the lists close. 
These fifty will represent about eighty 
different makes of cars. 

The recent booster tour undertaken by 
the M. A. D. is expected to result in the 
largest attendance ever known. 

Hyatt Offers $1,000 in Cash Prizes 
Detroit, Mich., Sept. 6 — Cash prizes 
totaling $1,000 will be given by the Hyatt 
Roller Bearing Co. to the winners of a 
contest having for its object to find out 
the greatest mileage obtained from any 
car fitted with Hyatt bearings which 
have not been replaced since the car was 
first put into service. The winner of 
the contest, which is open to all car 
owners, will receive $500, second prize 
will be $200, third prize, $100, fourth, 
fifth and sixth prizes respectively $60, $30 
and $20, and the next ten prizes $10 each. 
No one connected with the Hyatt com- 
pany is eligible. The contest closes No- 
vember first and the judges will be 
Alfred Reeves, general manager of the 
National Automobile Chamber of Com- 
merce; Coker F. Clarkson, general man- 
ager of the Society of Automobile En- 
gineers, and Julian Chase, editor of 
Horseless Age. 

Norma Offers Parade Prizes 
New York City, Sept. 2 — Among the 
special prizes to be awarded winners in 
the automobile parade and inspection on 
Sept 18, prior to the Sheepshead Bay 
races, is a silver plaque presented by the 
Norma Co. of America, to go to the 
winner in the class of decorated gaso- 
line runabouts. 

The Norma company is also to give 
two special prizes for the Astor Cup 
race on Oct. 2 — a purse of $100 to be 
awarded the winner of the race, and a 
purse of $60 to go to the driver making 
the fastest lap during the race — pro- 
vided their cars carry ignition apparatus 
equipped with Norma ball bearings. 

A Lozier Racing Team? 
Detroit, Mich., Sept 4. — It was re- 
ported in some automobile quarters to- 
day that the Lozier Motor Co. expects 
to have a team of three racing cars next 
year and that Ralph Mulford, who was 
connected with the old Lozier organiza- 
tion and drove Lozier racing cars, will be 
in charge of the racing team and drive 
one of the cars. After his recent vic- 
tory in Des Moines, Iowa, Mulford came 
to Detroit, and the matter was taken up 
with the officials of the company. 



Wis. Jitneys Under 
New Law 

225 Out of 1100 Resume Busi- 
ness in Milwaukee After 
Meeting Requirements 

Milwaukee, Wis., Sept. 6 — Milwau- 
kee was practically without jitney bus 
service for several days last week, due 
to the inability of jitney operators to 
qualify under the new State law regulat- 
ing this mode of transportation, effective 
Sept. 1. Nearly every one of the 1100 
jitneys licensed to operate under the city 
ordinances went out of business tempo- 
rarily, but on Saturday night 225 re- 
sumed service under the permits granted 
by the Wisconsin public utilities com- 
mission. In the interim hundreds of 
people rode free, or ostensibly so, for no 
less than fifty operators remained on 
the city streets carrying signs, "Free 
Service," in retaliation of the efforts of 
the traction companies to put the busi- 
ness down and out by a stringent State 
law requiring indemnity bonds, regular 
schedules, hours of service and similar 
burdens. 

When the law was passed about the 
middle of August, the jitney men's asso- 
ciation organized a mutual insurance 
company to issue bonds as required by 
the new law. It was found impossible 
to perfect the details by Sept. 1, and the 
police of Milwaukee, Racine, Kenosha 
and other cities were obliged to stop 
operations until drivers qualified by fil- 
ing an indemnity bond, routes, sched- 
ules, etc. The public utilities commission 
made an extraordinary effort to promote 
qualification and by Saturday night the 
mutual insurance company was able to 
issue policies, following which the hold- 
ers were able to file their applications 
for permits to do business. 

It is expected that not more than 300 
of the total number of 1200 jitney oper- 
ators licensed since May 1 will stay in 
business under the new law, because of 
the prohibitive premiums and selection 
of risks by the jitney mutual. 

Miller Rubber Starts Free Tire Service 
Akron, Ohio, Sept. 6 — The Miller 
Rubber Co., Akron, Ohio, has started a 
free tire service in that city, which has 
attracted widespread attention. Five 
service cars have been placed in service, 
and no matter what make of tire is used 
a telephone call will bring a service car 
to fix the trouble free of charge. 

70 Texas Overland Dealers Meet 

Dallas, Tex., Sept. 4 — Seventy auto- 
mobile dealers were entertained Tuesday 
night in Dallas by the Overland Automo- 
bile Co. of Dallas at the Automobile 



Country Club. John F. Toole, special 
representative of the Knight division of 
the Willys-Overland Co., was guest of 
honor and principal speaker. The deal- 
ers discussed optimistically the automo- 
bile field and conditions in general. 
After the dinner the party met at the 
Overland company's headquarters in 
Dallas and discussed the business in di- 
ferent phases. 

Cleveland Ajax Dealer to Give Free Tire 
Service on Road 
Cleveland, Ohio, Sept. 6 — The Cleve- 
land Free Tire Service Co., Ajax tire 
dealer here, originated a free service 
plan that is being widely copied. A motor- 
cycle squad is in readiness at all times 
to go out on calls. The men change tires 
of any make, it matters not, without 
charge. 

If it is a puncture the tube goes back 
to the service company to be repaired. 
The motorist has to have this done some- 
where, and the Cleveland company wants 
the work chiefly to remind the motorist 
of the service he got. The repair charge 
is just as low as anywhere. Of course if 
a new tire or tube is supplied it is 
charged for at regular prices. But the 
motorist is not expected to pay for hav- 
ing the goods brought to him, no matter 
what the run is. 

Gets Ohio Cadillac Distribution 
Columbus, Ohio, Sept. 4 — The Colum- 
bus Cadillac Co., organized several weeks 
ago with an authorized capital of 
$26,000, has taken over the Cadillac 
agency in twenty-two counties in central 
Ohio. The agency was formerly held by 
the Curtin-Williams Automobile Co. 
T. H. Towell is president, and E C. Mol- 
litor, treasurer and general manager. 
Mr. Towell is also president of the 
Cleveland-Cadillac Co. and the Toledo- 
Cadillac Co., distributors of that make 
in those cities. The Columbus-Cadillac 
Co. will name a number of sub-agents in 
the territory controlled by it. 

New York Taxicab Rates Lowered 
New York City, Sept. 3 — The Public 
Service Commission has granted per- 
mission to the Westcott Express Co. to 
put into effect immediately a new tariff 
of taxicab rates from the Grand Central 
Station, the D. L. & W. and the Erie 
Railroad terminals at the foot of West 
Twenty-third Street, and the West Shore 
Railroad Terminal at the foot of West 
Forty-second Street. 

The new tariff embodies a reduction 
in the rates heretofore charged. Under 
the previous tariff the lowest rate for 
the first zone was 60 cents for one or 
two passengers. Under the new rule 
this rate is reduced to 50 cents, and the 
number of passengers that may be car- 
ried for it is either one, two, three or 
four. 
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Weber Adding— The Weber Implement 
& Automobile Co., St. Louis, Mo., is 
building an addition to its plant 

Apperson Building — The Apperson 
Bros. Automobile Co., Kokomo, Ind., is 
building a 150,000-sq.-ft. addition to its 
plant. 

Canadian Ford Adds — Another addi- 
tion is being made to the plant of the 
Ford Motor Co., Ford, Ont., to cost 
$60,000. 

Friddle Car Co. to Build— The Friddle 
Motor Car Co., Tacoma, Wash., will build 
a plant, estimated to cost $50,000. J. A. 
Friddle is president. 

Trenton Body Builds — Fitzgibbon & 
Crisp, Trenton, N. J., maker of automo- 
bile bodies, will build an addition to its 
plant on Bank street. 

Dunlop Tire Enlarges — The Dunlop 
Tire & Rubber Co., Booth Avenue, To- 
ronto, will build a three-story brick addi- 
tion to its factory to cost $30,000. 

Houk to Add— The Houk Mfg. Co., 
Buffalo, N. Y., has completed plans for 
an addition to its plant at Elmwood 
avenue and the New York Central Rail- 
road Belt Line. 

To Make Tires — A company is being 
organized by John Hotchkiss, William 
Stevenson and others to build a plant for 
the manufacture of tires in Sebring, 
Ohio. No details of construction have 
been decided. 

New Tarrytown Addition — The Chevro- 
let Motor Co. will soon be ready for bids 
for construction of a two-story plant to 



be built at Tarrytown, N. Y., at an esti- 
mated cost of $40,000. The company has 
purchased a building at Toronto, Ont., 
and will install machinery and equip- 
ment. 

To Make Automobile Clocks — The 

Thompson Electric Clock Co., Memphis, 
Tenn., is planning the manufacture of 
automobile timepieces. Its principal re- 
quirement will be electric batteries. 

To Make Spark Plugs— The National 
Service Corp., Hummelstown, Pa., is 
equipping a plant and installing ma- 
chinery for the manufacture of spark 
plugs, and will be ready to make de- 
livery in 4 or 5 weeks. 

General Vehicle Expands — The Gen- 
eral Vehicle Co. has applied for permits 
for the erection of an additional unit, 200 
by 400 ft., to its Long Island City plant. 
It is to be one-story, brick and concrete, 
located at Starr Avenue, east of Borden 
Avenue. 

Puritan House Organ— The Puritan 
Machine Co., Detroit, Mich., intends pub- 
lishing a house organ for general dis- 
tribution among car owners and dealers. 
The title of the new magazine will be 
"Puritan Motor News." F. M. Eldredge, 
advertising manager, will edit the new 
magazine, the first edition having ap- 
peared Sept. 1, and to be published 
monthly thereafter. 

Binghamton Plant to Be Enlarged — 

The plant of Crandal, Stone & Co., Bing- 
hamton, N. Y., will be enlarged in the 
near future, giving an additional 16,000 



sq. ft. The company manufactures auto- 
mobile accessories. The company has 
been specializing lately in bow sockets, 
the output of which has been greatly in- 
creased during the past 2 months from a 
large contract to manufacture for the 
Ford company. The new addition will 
be 100 by 40 ft. in size and one story 
high. 

Waukesha Co. Builds Tractors— The 
Federal Bridge Co., Waukesha, Wis., 
formerly the Modern Steel Structural 
Co., started last week on the regular 
production of gasoline tractors. The 
company is building the machines for 
another interest and acts only as pro- 
ducer. The enterprise is in the hands 
of Waukesha capital, however, and the 
design is by Waukesha inventors. The 
tractor is to be sold at a price said to be 
attractive to even small farmers and 
orders are being received from all parts 
of the Middle West. 

Stamping Co. Purchases Plant — The 
Geuder, Paeschke & Frey Co., Milwau- 
kee, which recently established a depart- 
ment for the production of stampings 
for motor car manufacturers, has pur- 
chased the plant of the National Blower 
Works, adjoining its present plant, to 
obtain much-needed space. The Geuder- 
Paeschke working force will immediately 
be increased by 200 skilled workmen. 
The National plant consists of a main 
building, 100 by 200 ft., and several 
smaller structures, equipped for sheet 
metal work. The Geuder company is a 
large producer of tin, sheet iron and 
enameled products. 



The Automobile Calendar 



Sept. 
Sept. 
Sept. 
Sept. 

Sept. 

Sept. 
Sept. 

Sept. 

Sept. 
Sept. 



Sept. 22 



Sept. 
Sept. 



6-9 Worcester, Mass 

Dealers' Assn. 

6-10 Indianapolis, Ind., Show, 

Indiana State Fair. 

6-15 Detroit, Mich., Show. 

Michigan State Fair. 

8-11 Hamline, Minn., 2-Day 

Meet at State Fair 
Grounds between Minne- 
apolis and St. Paul, State 
Fair. 

13-17 Milwaukee, Wis., Show, 

Automobile Dealers' 
Assn. 

13-17 Oakland, Cal., Pan-Ameri- 
can Road Congress. 

17-18 Peoria, 111., Illinois Garage 

Owners' Assn. Conven- 
tion. 

IS Providence, R. I., 100-Mile 

Race, Narragansett Park 
Speedway, Inc. 
..Los Angeles, Cal., Show, 

Shrine Auditorium. 
..San Francisco, Cal., In- 
ternational Engineering 
Congress. 
. . New York City, Booster's 
Outing to Smithtown. 

22-25 Rockford, 111., Show. 

24 Indianapolis. Ind., S. A. E. 

First Section Meeting. 



Show, Sept. 26-Oct. 10. 



18-25 
20-25 



Denver, Col., Show, Inter- 
national Soil Products 
Exposition. Automobile 
Trades Assn. of Colorado. 

Sept. 27-Oct. Z Salem, Ore., Show, State 

Fair. 

Oct Dallas, Tex., Show, Dallas 

Automobile Dealers' 
Assn. 

Oct Los Angeles, Cal., Broad- 
way Automobile and 
Flower Show, Automobile 
Dealers' Assn. 

Oct. 1-2 Trenton, N. J., Track 

Races ; Inter-State Fair. 

Oct. 2 New York City, Sheepshead 

Bay Motor Speedway 
Track Meet. 
Fresno, Cal., 150-Mile Race, 
District Fair, Fresno 
County Agricultural 
Assn., C. G. Eberhard. 
Cincinnati, Ohio, Show, Mu- 
sic Hall, Cincinnati Au- 
tomobile Dealers' Assn. 
St. Louis, Mo., Show, For- 
est Park Highlands, St. 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 

Oct. 4, 5, 6 Columbus, O., Garage 

Owners Convention. 



Oct. 2 

Oct. 2-9. . 
Oct. 4-10. 



Oct. 6-16 New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tral Palace. 

Oct. 9 Indianapolis, Ind., 100-Mile 

Invitation Race, Motor 
Speedway. 

Oct. 11-12 Dayton, O., National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 

Oct. 14 Chicago, S. A. E. Standards 

Committee Meeting. 

Oct. 16 Chicago, 111., 350-Mile Race, 

Chicago Speedway. 

Oct. 18-19 Cleveland, O., Hotel Statler, 

Sixth Annual Convention, 
Electric Vehicle Assn. of 
America. 

Nov. 1-3 Pasadena, Cal., Show, Hotel 

Green, Walter Hempel. 

Nov. 18 Arizona 150-mile Grand 

Prix. 

Nov. 20 Corona, Cal., Road Race. 

Nov. 29-Dec. 4. . . . Klectric Prosperity Week. 

Dec. 31 New York City, Show; 

Grand Central Palace. 

Jan. 22, 1916 Chicago, 111., Show; Coli- 
seum. 

Jan. 24-29 Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

Feb. 19 Newark, N. J„ Show. 

March 4-11 Boston, Mass.. Truck Show, 

Mechanics Bldg. 
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Hoar Manager Now — F. A. Hoar, for 
the past fifteen years with the Interna- 
tional Harvester Co., has become man- 
ager of the Boston agency for the Moline 
Knight cars handled by Harrison Turner. 

Manley Goes West — N. G. Manley, 
manager of the Metz branch at Worces- 
ter, Mass., for the past six months, has 
been promoted and sent West to manage 
the new Metz branch opened recently 
at Omaha, Neb. 

Cobb Takes Charge— W. E. Cobb has 
taken charge as manager of the Locomo- 
bile branch in St. Louis, succeeding W. H. 
Roesch, who returned to resume his for- 
mer position with the Locomobile branch 
in Chicago. 

Asmus Dodge Assistant Export Man- 
ager — Oscar Asmus has been appointed 
assistant export manager of Dodge 
Bros., Detroit, Mich. He was formerly 
manager of the tourist cruise depart- 
ment of the Hamburg-American steam- 
ship line in New York. 

Dealer 

Larger Quarters Needed — The Brad- 
ford Automobile Co. at New Haven, 
Conn., handling the Paige line has been 
so successful that it has had to lease the 
store at 240 George Street, two doors 
above its present quarters for additional 
sales and service quarters. 

Reo at Worcester— W. T. McOwen, 
formerly with the J. M. Linscot Co., Bos- 
ton, Mass., has gone to Worcester, where 
he has formed the Worcester Reo Co. to 
distribute that make in the territory 
with his salesrooms at 696 Main Street 
The Reo was formerly represented in 
Worcester by E. J. Kehoe. 

New Company Formed — G. W. Turner, 
who has been in the automobile business 
in Boston, Mass., for many years has 
just formed the Turner-Ring Co., with C. 
B. Ring of Springfield, and they have 
opened a place of business at 1118 Boyls- 
ton Street, to handle Ford cars at retail 
and specialize in building commercial 
bodies for this type of car. 

Builds New Garage— C. T. Wether- 
ell, manager of the Co-operative Deliv- 
ery Service, Springfield, Mo., is building 
a two-story brick garage opposite the 
present quarters of the company, which 
will be completed by Oct. 1. The upper 
story will be used for storage, the ground 
floor will be equipped for repair work. 
The present quarters will be continued. 



Motor Men in New Roles of this car in the state of Iowa - 



Herrington Leaves American Electric 
— Roy Herrington, general manager of 
the American Electric Car Co., Chicago, 
111., has resigned to become manager of 
the Rockford, 111., branch of the Ander- 
son Electric Car Co. 

Collins King Special Representative — 
The King Motor Car Co., Detroit, Mich., 
has created the position of special fac- 
tory salesman for Bert Collins, whose 
principal duty it will be to make quick 
trips to localities where co-operation 
with dealers is necessary. He will cover 
the entire country. 

Otto Von Bachelle, who was formerly 
consulting engineer with the Hupp Mo- 
tor Car Co. and prior to that with the 
E. R. Thomas Co., Buffalo, is now asso- 
ciated with the A. A. Crumley Co., which 
was recently formed and which is the 
Michigan State distributor for the King 
and also handles the Dort. 

Whitney with Willard Chicago Branch 
— C. S. Whitney has been appointed sales 
manager and assistant to the manager of 
the Chicago branch of the Willard Stor- 
age Battery Co., Cleveland, Ohio. Mr. 
Whitney was formerly manager of the 
Chicago automobile department of the 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 

Burk Returns to the Coast — W. E. 
Burk, until recently general manager 
and vice-president of the local Master 
Carbureter Corp., has returned to the 
Pacific Coast and will be associated with 
the Master Carbureter Co. of Los An- 
geles. Arthur L. Jelley, formerly of 
Kansas City, Mo. has been appointed 
general manager succeeding Mr. Burk. 

Franklin Is Crumley Sales Manager — 
G. W. Franklin, manager of the local 
branch of the Regal Motor Car Co., De- 
troit, Mich., until this branch was dis- 
continued, and who was a district sales 
manager for the Regal company during 
seven years, has been appointed sales 
manager of the A. A. Crumley Co., 
which was recently organized to handle 
the King in the State of Michigan. 

Bromley and Jordan with Consolidated 
— E. W. Bromley, formerly with the 
Marmon organization, has been appointed 
district manager of Abbott-Detroit in- 
terests in Illinois and Indiana by the 
Consolidated Car Co., this city. 

W. I. Jordan, formerly with the Hup- 
mobile distributing organization in Chi- 
cago, has joined the Abbott-Detroit sales 
forces and is handling the distribution 



Reynolds United States Tire Manager 
— F. I. Reynolds, formerly tire sales 
manager of the B. F. Goodrich Co., has 
been appointed manager of the automo- 
bile tire department of the United States 
Tire Co., New York City. 0. S. Tweedy, 
the assistant general sales manager, will 
take on the complete charge and direc- 
tion of all of the company's branches and 
depots throughout the country, in which 
work he will be assisted by the central 
district manager, G. S. Shugart, whose 
headquarters are in Chicago. 

Dealer 

Philadelphia Paige Moves — The Bige- 
low-Willey Motor Co., distributer of the 
Paige car in Philadelphia, is moving its 
agency headquarters from 204 North 
Broad Street to 304 North Broad Street. 

To Handle Paige Business — J. B. 
Sperry has assumed charge of the Paige 
Motor Co. of Rhode Island, just formed 
to handle that line in the State with 
headquarters at Providence in the sales- 
rooms, 26-28 Snow Street. 

Sebring Tire Co. — A company with 
$200,000 capital stock is being organized 
in Sebring to manufacture automobile 
tires. The capacity of the plant will be 
500 tires a day, but only 100 tires a day 
will be made to start with. 

Sheldon Relief Association Holds Out- 
ing — The annual outing and field day of 
the Sheldon Relief Association was held 
in Wilkes-Barre last week. This is an 
association of the Sheldon Axle & Spring 
Co.'s employees, formed for relief of any 
members sick or injured. 

Two New Tire Agencies — Two tire 
agency and service companies have re- 
sulted in Kansas City, Mo., from the dis- 
solution of the Byerly-Hoole Tire & 
Repair Co. at 2214 McGee Street. C. T. 
Byerly of that firm and Edward H. Men- 
gel, for two years manager of the Byerly- 
Hoole company, have formed the Byerly 
Tire & Repair Co., and have opened a 
tire service establishment with complete 
new equipment at 1906 Grand Avenue. 
They have the agency for the Goodyear 
and the Republic Quality Tires, and the 
service stations for those tires. Mr. J. 
C. Hoole had personally been the agent 
for the Kelly-Springfield Tire, and re- 
tains that agency with the new company 
he has formed, the Hoole Tire & Repair 
Co. He has also obtained the agency for 
the Goodrich tire. His establishment is 
at the old Byerly-Hoole stand. 
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Automobile Agencies Recently Established 



Alabama 

Blrminl!ha,n *£&*.... Tta Overland-Birmln*. 

ham Co. 

Arizona 

Douglas OMamobile...E. R. Plrtle Co.. Inc. 

Arkauai 

Lake Village Hupmobile... E. L. Davis 

Marianna Hupmobile... R. D. Jarrett 

Canada 

Quebec King E. C. Brpchu 

St. Catharines CHdamobile. ..International Garage 

Colorado 

Castle Rock Overland. . . .E. C. Troplett 

Craig . Overland .... Norman Mills 

Creede . Chevrolet .... Samuel McKibbon 

Creede Monroe Samuel McKibbon 

Cripple Creek Overland. . . .Cripple Creek A. & E. S. 

Ft. Collins Chevrolet .... Ben Moesman 

Colorado Springs... Chevrolet. ...C. T. Gauss 

Colorado Springs. . .Hudson Steniger Motor Co. 

Colorado Springs. ..Monroe C.T.Gauss 

Colorado Springs. . .Oldsmobile. ..Silver State Auto Co. 

Colorado Springs. . .Overland J. W- gora 

Denver Haynes L. E. Kelton 

Denver Hupmobile. ..Hupp Motor Sales Co. 

Denver Locomobile . . Hupp Motor Sales Co. 

Denver Maxwell Maxwell Motor Sales 

Corp. 

Denver Mitchell Platt-Fawcett M. Co. 

Denver Pullman G. E. Hannan 

Denver Stearns Platt-Fawcett M. Co. 

Eads Monroe R. W. Wansted 

Eads Chevrolet ... .R. W. Wansted 

Eagle Overland A. B. Koonce 

Eaton Hudson A. Johnson 

Eaton Overland Forest Lumber Co. 

Fairplay Overland G. M. Teter 

Flagler Overland .... Clyde Seal 

Ft. Collins Hudson N. C. Warren 

Ft. Collins Monroe Ben Mo sman 

Ft. Morgan Buck Patterson Automobile 

Co. 

Ft. Morgan Overland A. C. Gillette 

Fowler Overland T. A. Harmison 

Grand junction.... Hudson Western Colo. Motor S. 

Co. 

Grand Junction Oldsmobile. ..Western Slope Auto Co. 

Grand Junction Overland Ramsey Auto Co. 

Greeley Cadillac A. E. Nelson 

Glenwood Springs . . Buick ...... .J . F. McCoy 

Glenwood Springs. . Oldsmobile.. G Hopkins 

i.J.'E.Wylie 
..G. W. Gordon 
.E. L. Chatfield 
. .L. R. Hansen 
,.C. F.Free 
.V. L. Cobb & Hatton 
. .E. F. GalUgan 
. E. F. GaUigan 
. . J_. Meyer. Jr. 
..Parker Bros. 
. .Fletcher Hardware Co. 
..Ideal Garage & Mach. 

Shop 
. . I. L. Maxwell 
. .Thomas Merchandising 
Co. 

La Salle Saxon W. W. Abarr 

Leadville Overland. . . .C. A. Edwards 

LeadviUe Paige Kock & Pfannenschmid 

Leadville Reo Kock 8t Piannenschmid 

Leroy Hupmobile . . .G. G. Granberger 

LitUeton Chevrolet... .H. L. Potts 

Littleton Monroe H. L. Potts 

Longmont Chevrolet... .Watts & Hilton 

Longmont Hudson A. H. McKien 

Longmont Monroe Watts & Hilton 

Meeker Chevrolet ... .H. Gordon 

Meeker Monroe. . H. Gordon 

Montrose Overland . H A. Hyatt 

Monte Vista Overland Almond 8t Gulzow 

Olney Springs Dort 

Ouray Overland 

Placerville Overland . 

Pueblo Monroe — _ 

Pueblo Oldsmobile. ..Silver State Auto Co. 

Pueblo Saxon W. E. Grant 

Rifle Overland . .. .C. G. Kendall 

Saguache Overland Gotthelf & Tarbell Mer 

Co. 

Salida Oldsmobile... Salida Auto Co. 

Sedalia Dort J. A. Kroegcr 

Sedgwick Dort J. J. Kenney 

Sterling Oldsmobile. . .Felkner Auto & Men. Co. 

Sterling Reo H. B. Swedlund 

Stratton Overland C. A. Reish 

Tabernash Overland E. A. Morgan 



Glenwood Springs. .Overland 

Gunnison Overland . . 

Haxtum Hupmobile . 

Hot Sulphur Spgs . . . Buick 

Hot Sulphur Spgs . . . Dort 

Hot Sulphur Spgs . . . Hudson . . . 

Hugo Overland. . 

Idaho Springs Chevrolet.. 

Idaho Springs Monroe. . . 

Idaho Springs Overland . . 

Tulesburg Oldsmobile . 

La Jara Overland. . 

La junta Overland. . 

Lamar Overland . . 

Las Animas Overland . . 



Trinidad Dodge J. C. Shy 

Trinidad Hudson J. C. Shy 

Victor Hupmobile. ..Woods Auto Co. 

Walsenburg Overland .... A C. HD1 

Walsenburg Saxon H. D. Palmer 

Windsor Overland Windsor Hardware Co. 

Wray Overland Model Auto St Mch. Co. 

Yuma Overland J. F. Heisdram & Son 

Connecticut 

New Haven Chandler J. M. Henry 

Delaware 

Wilmington Chandler Del mar Auto Co. 

Georgia 

Eastman Hupmobile. ..F. A Roberts 



.A. G. Bowers 
W. G. McConnell 

. Trumble & Toniollo 
Kneble Auto Co. 



Illinois 



Algonquin Chandler. . . 

Asklikum Chandler... 

Aurora Hupmobile . . 

Chicago Herff- 

Brooks.. . 
DePue Herff- 

B rooks. . . 

Joliet Detroiter. . . 

Kewanee Chandler . . 

Princeton Chandler . . 

Villa Grove Herff- 

B rooks. . . 



Peter Bros. Mfg. Co. 
Eugene A. Lemangger 
Hobbs Garage 

G. L. Brandeis 

Frank H. Fowler 
W. H.Scheik 
.Kewanee Garage 
Miles S. Fox 

Chas. F. Andrews 



Indiana 

Huntington Ford Kelsey & Thelme 

Indiana Harbor Oldsmobile .. .Harbor Garage & 

chine Co. 

RushvHle Hupmobile. ..Clark & Caldwell 

Sullivan Hupmobile ..Herman Heien 

Iowa 

Des Moines Herff- 

B rooks... 

GUmore City Chandler. . . 

Humboldt Hupmobile. . 

Indianola Hupmobile . 

Merrill Overland. . . 

Newell Chandler. . . 

Stanton Chandler. . . 

Webster City Overland . . . 

Whittemore Hupmobile . 



Ma- 



.Pegau Auto Co. 
H. Mulholland 
.Pahns & Son 
.E. L. Haxel 
.Schneider 8: Anderson 
.W. D. Rust & Son 
C. J. Anderson 
.Webster City Auto Co. 
.T. S. McGovern 

Kansas 

Ashland Dort Workman 8t Caldwell 

Belleville Saxon Hugh Van Natta 

Cawker City Hupmobile. ..P. H. Schroeder 

Cimerron Dort Isley Lumber Co. 

Dodge City Dort R. J. Prior Auto Co. 

Hutchinson Chalmers. .. .Arnold Brotiiers 

Hutchinson Dodge Arnold Brothers 

Hutchinson. ...... .Oldsmobile. ..Wait & Benson 

Lawrence Hupmobile. ..Lawrence Auto Co. 

Kentucky 

Fort Thomas Chandler Highland Auto & Garage 

Middlesboro Hupmobile. ..Middlesboro Auto Co. 

Maine 

Waldboro Chandler C. B. Stahl 

Maryland 

Gaithersburg Oldsmobile. ..C. A. Fulks & Bro. 

Hagerstown Herff- 

Brooks .... Young Motor Car Co. 

Nassachasetts 

New Bedford Hupmobile. ..Knickerbocker Garage 

Michigan 

Alma Hupmobile. ..Nelson Smith 

Bessemer Oldsmobile. ..Graham & Pecard 

Ida Oldsmobile . ..N. A. Weipert & Son 

Lawton Ford Packer & Giddings 

Lowell Hupmobile. ..Dr. E. D. McQueen 

Reese '..Ford Geo. Schemm 

Saginaw Oldsmobile. ..Saginaw Cadillac Co. 

St. Johns Ford C. M. Sheldon 

Minnesota 

Fairfax Hupmobile.. .Reuben & Sell 

Mlssonrl 

Excelsior Springs. . .Hupmobile. ..Auto Transit & Storage 

Co. 

Farley Hupmobile. ..A. E. Fankhancl 

Glasgow. Hupmobile. ..Emmett Ballen 

Kansas City Paige Bush-Morgan Motor Co. 

Palmyra Hupmobile. ..C. L. Leggett 

Nebraska 

Alliance Cadillac R. N. Henry 

Benedict Hupmobile. ..B. J. Huff 

Bridgeport Overland C. C. Nelson 



.A. E. Pailing 
M. M. Brumley 
P. Maginnis 

,M. M. Brumley 

. Ewing & Kinnaman 

.C. Schlect 

.Oldsmobile Sales Co. 
Roca Auto Co. 

.Roca Auto Co. 
.M. M. Brumley 
. McCain & Harris 
.H. M. Kithcart 
,E. C. Stockdick 
. Chris Jensen 



Greenwood Chandler. . . 

Haigler Dort 

Kimball Overland. . . 

McCook Dort 

Mitchell Case 

Mitchell Paige 

Omaha Oldsmobile.. 

Roca Overland. . . 

Roca Willys- 

Knigbt . . . 

Stratton Dort 

Scottsbluff Overland . . . 

She! ton Hupmobile . . 

Sidney Overland . . . 

Wisner Chandler... 

New Jersey 

Ocean City Hupmobile... C. R. Stilwell & A. R. 

Togg 

Paterson Hupmobile.. .Henry Schroeder 

Somerville Herff - 

Brooks Wm. R. Quimby 

New York 

Fonda Oldsmobile. ..Ochampaugh Garage 

Hemlock Chandler V. P. Owen 

Lyndonville Oldsmobile .. .Housel & Hill 

Naples Chandler M. N. Fox 

Ogdensburg Chandler H. G. Chandler 

Perry Oldsmobfle. ..P. R. Davis 

Scottsville Hupmobile... S. R. Stottle 

White Plains Oldsmobile. ..Tri -State Supply Co. 

North Carolina 

Charlotte Chandler Geo. Fitxslmon 

Hickory Hupmobile. ..R. C. Buchanan 

North Dakota 

Allen Theodore Bolke 



,C. F. Truax 
. Myersdale Auto Co. 
..Keystone Auto Co. 
..John G. Cochran 



Florence . 



. Maxwell. 



.J. H. Price 



Hebron . . . 

Ohio 

Byron Chandler Erman Peterson 

ClarksvUle Hupmobile. ..G. W. Stephens 

Hicksville OldBmobile. ..Kimble 8t Boom 

Lithopolis Herff- 

Brooks Thurman Lisle 

Marblehead Oldsmobile. ..A. B. Jordan & Son 

Mlddletown Chandler .... H. R. Gardner 

Napoleon Hupmobile .. .S. E. Blssonnette & Son 

Oak Harbor OldBmobile.. Geo. Tilton 

Oklahoma 
Oklahoma City Regal Knox Auto Co. 

Pennsylvania 

Clarion Chandler R. F. McClain 

Haverford Hupmobile. ..Longstreth Service Co. 

Jerome Chandler... " ~ 

Myersdale Hupmobile 

Norrlstown Oldsmobile . 

Sheffield Oldsmobile. 

Spring City Oldsmobfle. ..E. Kugler 

Tarentum Hupmobile. .H. M. Martin 

Porto Rico 
San Juan Franklin R. A. Macfie 

Sooth Dakota 

Watertown Hudson Blain Auto Co. 

Watertown Packard W. C. Nissen 

Watertown Studebaker. W. C. Nissen 

Texas 

Alice Hupmobile... W F. Wurti 

Gregory Hupmobile. ..E. W. Sanders 

Hamlin Hupmobile. ..Payne & Phito 

Wichita Falls Chandler M. M. Cooke 

Virginia 

Newport News Chandler Hudson Hardy Co.. Inc 

Wisconsin 

Ladysmith Oldsmobile . W. D. Morgan 

Prairie Farm Hupmobile. ..Geo. Beiswange 

Sheboygan Falls. ...Hupmobile. ..Henry Frich 
Wyoming 

Baggs White Blackwell Bros. 

Casper Cadillac C. L. Man beck 

Casper Oldsmobile. ..H. J. Bingenheimer 

Casper Overland . 

Cheyenne Hudson . 

Encampment Overland 

Glenrook Pai e. . 

Hanna White. 

Laramie Hudson W. H. Inman 

Lost Cabin Dor G. C. Stout 

Lusk Overland J. A. Agnew 

Medicine Bow Dort Scofield St Call 

Medicine Bow Saxon W. F. Shields 

Rawlins Buick Wyoming Supply U>. 

Rawlins Hudson Sundin & Rumsey 

RawlinB Overland C. R. Watson 

Riverton Overland H. C. Lawer Co. 

Rock Springs Overland L. Dendsen 

Sheridan Shoshoni. . Hudson T. C. Diers 

Thermopolis Cadillac C. Typer 



.W. A. Smith 
. .W. E. Dimmeen 
..E. H. Lenke 

Pai e Clifford Smith 

.G. H. Film 



New York City 

Thedford Transportation Co.; $5,000. R. Thedford. 
George Glynn. Joseph Farber. 137 W. 89th 

RepuMlc^Motor 8ales Co.; $15,000. Solomon Wall. 
Josepb PendletoD. Irving Eisner, all of 261 

Wllcox? a TaTlor Aoto Co.; $1,600. W. H. Wilcox, 

J. J. Taylor. 
Empire State Sight-Seeing & Trucking Co.; $1,000. 

C. P. Fucbs, Rudolph Pick, Walter Latter, 

989 Simpson street. 
Samot Taxi Cab Co. ; $1,000. M. J. Larkin, A. 

W. Heltel. R. E. Weldon. 



Recent Automobile Incorporations 

Parcel Post Delivery Co. ; $5,000 : to operate garage, 
deliver mall, trucking, etc. F. M. Monaban. 
J. J. Monahan, Thomas Monaban. all of 216 
W. 18th street. 
Eastern Motor Sales Corp. ; $10,000. F. S. Hsnnah. 

A. G. Kelnath, C. M. Fleming. 
Torkvllle Auto Supply Depot; $10,000. Michael 
Walpln, Frieda Rlcbman. Sydney Rlcbman, both 
of 1235 Lexington avenue. 
Forty-eighth Street Garage; $5,000. Morris Bon- 
sole, M. M. Bonsole. Max Bonsole. all of 8TT 
8th avenne. 

Brautlgam Taxi Co. ; $3,000. Emile Brautlgam, 
R. Froelicb. S. Rnbln. 



Blltmore Garage; $10,000. E. E. Jscobsen, 0. J. 

Stelerman. M. J. Hanlon. _ 
Falls Tire Co. ; $15.000 ; manufacturer. Henry 

Weiss. Marcelta Sanger. A. G. Sanger. 194T 

7th avenue. „ . „ „„ _ 

Automobile Owners Purchasing Corp. ; $10,000. r. 

B. Wood, J. R. Clevenger. C. S. Lorentren, 8" 

Park Row. 

Traveller Tire and Tube Co. : $50.000 ; manufacturer. 

Samnel Marx. L. M. Barman, Louis Bayer. Hi 

Leonard street. 
Miller Centrifugal Motor Co. ; $600.000 ; msno- 

facturer. Martin Llppman. E. L. Meyer, Emma 

TJUmann. 228 Duncan avenue. Jersey City. N. 
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Automobile Agencies Recently Established 



Roanoke. 



Alabama 

Saxon D. M. Yates 



Arizona 

Clifton Maxwell Clay 8c Ruth 

2*5; • ■ • ■ Overland . . .Miller Bros. 

S!S! nut Lake King R - A - Pickena & Son 

W H!! am " Chevrolet ... Babbitt & Poison 

Wniiani. MeU R. Davenport 

Wlnslow Maxwell M. W. Dadey ' 

Arkansas 

Monticello Oldsmobile. .F. H. Boyd 

California 



Artesia Apperson . 

Burbank Apperson 

East Hollywood. . . . Apperson . 

EltJnore Apperson . . 

Hemet Apperson . . 

Inglewood Apperson 

Santa Ana Haynes . . . 

Pasadena Haynes... . 

San Bernardino. . Haynes . . . 
San Dimas Apperson . 



. Artesia Garage le Tool 
Co. 

. .C. 1. Lovejoy 
. . Charles Erb 
. .Charles Hudson 

. Phillion 8t Sanborn 
. . Bush Bros. 

. R. L. Draper 
, . J. C. Lavene 

.}. L. Warnock 

J. S. Mclntyre 



Colorado 

D»"; v «- Chevrolet ...H. E. Maines 

Walsenburg Oldsmobile. ..H. D. Palmer 

Connecttcnt 

Stamford Koehler N. J. Wadham 

District of Columbia 

Washington Oakland Smith-Trew Motor Co. 

Florida 

Jacksonville Allen Jacksonville Motor Car 

OrtfK'a King O. B. Gooden 

Tallahassee King Brown's Garage 



Boise. 



Idaho 



Cornelian J. C. Johnson 

Muncie Oldsmobile... Cary Shaffer 

K "P«t King Rupert Auto Co. 

Illinois 

Aurora King F. W. Hartsburg 

Brownstown Auburn C. E. Stine 

Chicago Owen Chicago Coach 8t Car- 

riflffc Co 

geKalb King E. F. Nevins 

Eyanston King H. G. Gemmill 

Gillespie Oldsmobile. ..Gillespie Garage 

Libertyville King G. L. Crane 

Newark King Robert Koska 

Iowa 

Clarinda Oldsmobile . . .Win. Wehmiller 

if"*, 011 King Peterson Auto Co. 

f? 0 " 1 *.. King E. L. Smith 

Sioux City Ohio Electric. J. W. Ohlman Auto Co. 

Kansas 

Hutchinson King C. H. Livingston Auto 

Co. 

Kentucky 

£»*»•<> Overland. . . .E. S. Farrcll 8c Son 

Corbin Saxon B. J. Edwards 

Dawson Springs. . . Overland ... V. C. Iglehart 

Eminence Saxon H. S. Drane 

Greenville Overland. . . .Irvin, Gilman 8c Green 

H ,,, 5n e : Overland Longstaff Sc Grube 

Hardinsburg Overland T. J. Hook 

Henderson Overland .... Park Garage Co. 

Jeffersontown .... Overland .... Meyers Sc Blankenbaker 

Lebanon Junction.. Overland R. L. Mudd 

Lebanon Junction . Saxon Hocker & Samuels 

Leithfield Overland E. A. Parsona 



Louisville Chandler. . 

Midway Saxon 

Mt. Washington. . .Overland. 
St. Matthews Overland. . 



.Callahan Motors Co. 

G. R. Wallace 

Horace McGee 
.A. J. Eline 



Louisiana 

GaryviUe King H. S. Preston 

Minnesota 

Foxhome Oldsmobile. '. H. Nieland 

Lake City King John Schmaus 

Madison Lake Oldsmobile .John Casper 

Mendota Oldsmobile. ..E. Bernier & Sons 

Massachusetts 

Melrose King F. S. Boardman 

W. Somerville King Clarendon Hill Auto Re- 
pair Shop 

Worcester Ohio Electric. Wm. W Hodges 

Mississippi 

Clarksdale King J. W. Turner 

Miehlaran 

Brighton Oldsmobile. ..Pitkin & Son 

Waldron Oldsmobile. ..E. I. Wilson 

Missouri 

Booneville Oldsmobile. ..F. C. Brickey 

Eagleville King Tom H. Tuggle 

iefferson City Koehler P. M. Garage 
-anaas City Cornelian Ericson Auto Service Co. 

Kansas City Pullman Herri- Brooks Motor Co. 

St. Louis Halladay. . . F. J. Koehler 

St. Louis Herff-Brooks.Mogul-Vulcan Sales Co. 

St. Louis Studebaker J. W. Leigh 

St. Louis Westcott. . . Westcott Motor Sales Co. 

Nebraska 

Clarks Oldsmobile... W. Chamberlain, Jr. 

Nevada 

Tonopah Oldsmobile. ..H. H. Bacon 

New Hampshire 

Hinsdale King H. C. Holland 

Manchester Ohio Electric.E E. Austin 

Milford Oldsmobile. .Souhegan Auto & Elec- 
tric Co. 

New Jersey 

Atlantic City King H. L. Adams 

Red Bank Owen F. R. Boice 8c Co. 

New York 

Hastings-on-the 

Hudson King J. Morrison Gilmour 

Olean Westcott Maria & Questa 

Rochester Westcott Roy F. Snapp 

Schenectady King McDonald Garage Co. 

Watertown Oldsmobile. . .Water town Auto 8: Sup- 
ply Co. 

North Carolina 

Mt. Airy Saxon Banner & Tucker 

North Dakota 

BIsmark Oldsmobile. National Highway Mo- 
tor Co. 

Carrington Hupmobile. .J. Buchanan & Sons 

Cavalier King H. A. Rygh 

Enderlin Oldsmobile . . . Rex Lindemann 

Forest River Oldsmobile. ..David H. Moltman 

Jamestown Oldsmobile. Jamestown Motor Co. 

Portal Cornelian R. J. Maurer 

Ohio 

Akron Westcott Akron Westcott Sales Co. 

Bellefontaine Oldsmobile . George W. Cronley 

Carrollton Oldsmobile .Carrollton Motor Car 

Co. 



Cleveland Regal 

Columbus Jackson .... 

Columbus Pierce- 

Arrow 

Cumberland Overland. . . 

Dillon vale Studebaker . 

Fostoria Oldsmobile . 

Kent Oldsmobile. 

La Grange Oldsmobile. 

Louisville Westcott. . . 

Mansfield Westcott . . . 

Pomeroy King 

Prospect Oldsmobile. . 

Sebring Oldsmobile . 

Spencer Oldsmobile. . 

Springfield Westcott . . . 

Washington C. H . . Westcott . . . 

Pennsylvania 

Franklin King H. Smith 

Leola King N. E. Martin 

Millersville King Eshbach St Eshbach 

Millway King J. H. Reiti 

Philadelphia Herff-Brooks.National Motor Co. of 

Phila. 

Philadelphia Owen Carl H. Page Motors Co. 

Ridley Park King Ridley Park Garage Co.. 

Inc. 

Rhode Island 

Westerly Herff-Brooks.S. H. Davis 



.H. & G. Company 
Cott-McKelvey Co. 

.Capital Motor Car Co. 
.Young 8c Mann 
. Gerke 8t Carcon 
.Hairy Neatterod 
.Portage County Garage 
.E. L. Adams 8t J. A. 
Nicols 

Westcott Auto Sales Co. 

Mansfield Motor Sales 
Co. 

D. A. Davis 
.Court & Almendinger 

Sebring Auto Co. 
.Spencer Garage 
C. S. Burke 
O. E. Powell 



Dead wood . 



South Dakota 

.Saxon C. R. Wagner 



Texas 

Midland King Western Auto Supply 



Schulenberg King. 

Yorktown King. 



Co. 
.1. E. Clark 
Gus Zedler 



Utah 

Logan King King Motor Sales Co. 

Virginia 

Cape Charles King Thomas Parsons 

Washington 

Spokane King Cole Spokane Motor Co. 

Spokane Franklin W. J. Maxwell 

Tacoma King Field 8t Thoresen 

Wooley King Chase Garage 

West Virginia 

Wadestown King J. O. Clark 

Wisconsin 

Beloit Ohio Electric. Wm. C. Srhultz & Son 

Beloit Dort J. F. McKearn 

Columbus Chandler. . . .Fred T. Belinke 

Galesville Oldsmobile. ..Galesville Auto 8t Livery 

Co. 

Menomonie King H. C. Knack 

Milwaukee Westcott Collin's Garage 

Washburn Ford T. H. Washburn 

Westville Dort Schauer Bros. 

Wyoming 

Casper Don W. A. Sm th 

Dixon Paige E. W. Reader 

Douglas Oldsmobile. ..J. D. LeBar 

Douglas Buick W. J. Morse 8c Son 

Douglas Paige Rice Hdw. 8c Motor Co. 

Evanston Oldsmobile. ..L. E. Reaney 

Lander Oakland C. E. Thomas 

Lander Don C E. Thomas 

Lusk Dort Wolfe 8c Son 

Rawlins Oakland Murphy-Reedy Co. 

Rawlins Dort J.J. Cullen St Son 

Wheatland Paige E. A. Tisch 



Recent News from Dealers' Field 



Midgley Tire in Rochester— The Alpha 
Motor Car Co., Rochester, N. Y., has se- 
cured the agency in that city for The 
Midgley Tire and Rubber Co., of Lan- 
caster. 

Los Angeles Federal Tire Mores— The 
Los Angeles branch of the Federal Rub- 
ber Co. has moved from South Olive 
Street to larger and better equipped 
quarters in the Morrison Hotel Building 
at Pico and Hope Streets. 

New St. Louis King Station— The 
Monarch Auto Sales Co., a newly organ- 
ized concern, has opened a service station 
and salesroom at 1419 Locust Street, 
St. Louis, Mo., from which it will dis- 
tribute the King line of automobiles. 

New Studebaker District— Santa Bar- 
bara, Cal., is headquarters for a new 



Studebaker district, including northern 
Los Angeles and several counties. L. H. 
Boydston, who has been with the Stude- 
baker Corp., for several years, is in 
charge. 

Dallas Ford Increases Output — The 

Ford assembling plant in Dallas, Tex., 
will have a daily output of forty-five to 
fifty cars during the coming year, as 
compared with about forty cars for last 
year. 

St Paul Trade Happenings — The Jos- 
wich Mfg. Co., St. Paul, has moved from 
352 Cedar Street to Fifth and Market 
Streets. It carries the Chandler and 
Saxon cars. The Bartles Oil Co. has 
leased a plot of ground and will erect a 
filling station and a two-story building 
for automobile sundries. Seven stores 



adjoining will be designed for automo- 
bile accessory firms. 

Maxwell Divides Canadian Territory — 
To facilitate the distribution of Maxwell 
cars in Western Canada, the territory in 
the Prairie Provinces has been re-divided 
and three new branch offices have been 
opened. One division has been placed 
in charge of J. T. Dohn, who has his 
headquarters in Calgary. N. J. C. Hen- 
derson is in charge of the district for 
which Saskatoon is the center, and F. W. 
Wilkins will look after the interests of 
the company in the district surrounding 
Regina. J. Lever has been appointed 
salesman for Manitoba and he will look 
after the agencies there, while P. B. Ly- 
man will act in a similar capacity. C. L. 
Ackerson of Winnipeg will act as super- 
visor for the whole Western territory. 



Digitized by 



496 



THE AUTOMOBILE 



September 9, 1915 



Recent Incorporations in the Automobile Field 



Canada 

Hamilton— The Burlington Rapid Transit ft Motor 

Mfg. Co. ; 150,000. T. H. Crerar N. J. Petrle. 

yr. 8. Steuart. 
Toronto — The Automobile Signal System Co. : $100.- 

000. T. R. Wray, T. Unea. W. J. Miller. 
Toronto— The Buckeye Tire Co.; $150,000. N. A. 

Craig, C. H. BlazlU, F. C. Noise and other*. 
Toronto— The Miller Kubber Co.; 150.000. James 

Miller. J. Earn, Michael Montag and others. 

Colorado 

D hn veb — Dry Climate Tire Mfg. Co.; 1200,000; to 
manufacture tubes and casings. J. W. Thomas. 
„ E. M. Clark, G. H. Hall. 

Denver Sherman Crane Automobile * Signal Co.: 
1100,000. E. T. Sherman, W. H. Crane. F. B. 
Talt. 

Illinois 

Chicaoo— Anto Sales Co. ; $300,000. W. L. Glthens. 

M. C. Hogard. E. A. Bates. 
Chicago — Automobile Engineering Co. ; $12,000. C. 

S. Frank, E. H. Foster and J. Fawkner. 
Chicago— Para Auto Tire Co. ; $10,000. A. B. 

Weber. H. L. Goets. J. A. Bugee. 
Chicago — Re-Con-Struc-Two Tire Co. ; $5,000. R. 

B. Donnelly. J. A. Herrmann, H. G. Saal. 
East Moline— Victor Auto Accessories Co. ; $1,000. 
_ V. C. McLaln. M. F. McLaln, C. M. Noah. 
Quinct — Irwln-Overland ; $5,000 to $50,000. L. 

Irwin, A. Wlttlock, F. R. Losk. 

Indiana 

Connkbsvilli— Inland Sales Corporation, to In- 
land Motor Sales Corporation. 

Indianapolis — The Pathfinder Co.; $250,000. C 
W. Richards. G. I. Lufkln. L. Kamlnsky. 

Kentucky 

Babdstown— The Dixie Central Highway Associa- 
tion; $100,000. A. F. Wathen, T. P. Stoner. 

W. Brown. 

Babdstown — The Jackson Highway Association; 
$100,000. W. Brown. A. S. Wathen. T. P. 
Stoner. 

Carlisle — Carlisle Garage; $3,000. R. Harper, W. 

Harper. C W. Colllver. 
Louisville — The Highland Auto Supply Co. ; $10,- 

000. E. G. and H. Schoen. J. S. Escott. 
Louisville — The Medanlch Motors Co. ; $125,000. 

D. B. Medanlch, J. R. Wright, O. H. Kelsall. 
Louisville— Peerless Tire ft Rubber Co.. to Wolke 

Rubber Co.. and capital to $25,000. 

Massachusetts 

Brockton — Reinforced Inner-Tube Co. ; $300,000 ; 
manufacturer. F. L. Price. F. H. Brlggs, 
II a roW Bent. 

Michigan 

Detroit — American Dadco Co. ; $200,000. W. F. 
Carroll, E. P. Heaton. C. 8. Seymore, J. F. 
Troy. 

Drthoit— Century Mfg. Co. : $40,000. P. Breit- 
meyer. E. Denby. John Gillespie, William M. 
Pagel. 

Dbtboit — Detroit Auto Accessory Co. ; $2,000. T. 

A. Ba Dinger. J. C. Beck, O. R. Hull. 
Detroit — Detroit Bronze Casting Co. ; $2,000. K. 

K. Hall. M. Hall. A. F. Mocbrie. 
Detroit — Eagle Electric Automobile Co. ; $100,000. 

H. A. Schmidt, C. C. Smith. H. C. Judaon. 
Detroit — Federal Brass Works; $50,000. C. R. 

Murphy. F. A. Bebr, S. 0. Reynolds. 
Detroit — Michigan Auto Top A Painting Co. ; $25,- 

000. Harry Bullen. E. E. Pratt, W. Y. Hos- 

klns, C. D. Glrard. 
Detroit — Pronovost Torsion Spring Wheel Co. ; 

$50,000. G. H. Ropers. H. and J. Pronovost. 
Detroit — The R. T. W. Auto Accessory Co. ; $20,- 

000. Ray R. Cowan. R. T. Williams. E. M. 

Wllliame. 

Detroit — Wadsworth Mfg. Co.: $250,000. Fred. 

E. and M. M. Wadsworth. H. E. Cronenweth. 
Pontiac — American Forging ft Socket Co. : $100,- 

000. E. and W. W. Stoler. H. W. Wiley. 

Minnesota 

Minneapolis — Power Gas Products Co.: $125.- 
000 ; automobile chemicals. S. A. Stockwell, 

E. H. Sherwtn. C. F. Heberle. J. S. Calder, 
T. O. Ofstnn, A. J. Edwards, George Wollman. 

Mississippi 

Yazoo Citt — Orr Modern Motor Co. : $2,000,000. 
No incorporators named. 

Missouri 

East St. Louis — Rothe Motor Co. ; $10,000. W. 

F. Rothe. A. Straub. A. Lantz. 

Jefferson City — Central Machine. Garage, 8upply 
& Power Co. ; $2,000. A. Slout. A. H. Lyons, 
E. J. Short. 

Jefferson City — Gate City Motor Co. of Kansas 
City; $10,000. H. P. Sutton. J. R. Castor, 
W. C. Rlg^s. 

Kansas City — Dorris Motor Sates Co. ; $2,000. C. 
M. Blackmar, H. A. Bunrischu. E. Swartz. 

Kansas City — Kansas City Auto Parts Co. : $200.- 
000. G. Nelson. O. H. Nelson. L. F. Kempton. 

St. Loris — Stenrns-Knlgbt Auto Co. ; $10,000. D. 
D. Brownback. E. H. Conrad. I. F. Brown- 
back. T. A. Conrad. 

St. Louis — Union Vulcanizing Co. ; $10,000. G. S. 
Brnnton, F. Warner. M. E. Brunton. C. Warner. 



New York 

Barker — Barker Oil Co. ; $2,000; manufacturing and 

dealing In lubricating oils, greases, etc. A. J. 

Todklll. J. E. Morgan. A. J. McAdam. 
Beookhaven — 135th Street Garage Corporation; 

$20,000. J. Martin. F. C. Martin, D. V. D. 

Relley. 

Brooklyn — Qulncy Automobile Co. : $4,000. M. 
Dempsey, J. Soden. Charles P. Frlzeile. 

Brooklyn — Fox Accessories Co. ; $15,000 ; manufac- 
turer. A. M. Eddy. G. E. Eddy, A. S. Hart. 

Brooklyn — Berger-Madden Garage; $20,000; O. R. 
Berger. W. J. Madden, K. C. McDonald. 641 
McDonongh Street. 

Brooklyn — Machine Appliance Corp.; $2,000; 
manufacturer of motors, trucks, etc. A. C. 
Kellogg, SO Broad Street. New York City; C. 

E. Buckley, L. E. Taft. 

Brooklyn — B. M. C. Co. : $1,000 ; dealer. H. On- 

wln. C. M. Bishop. W. A. Sellon. 
Bronx— McGee Garage Co. ; $10,000. W. C. Mc- 

Gee. M. O. O'Halloran. T. J. Ryan. 
Buffalo— Love Automobile and Coach Co. : $10,- 

000; renting. John Martin, W. A. Irving, R. 

J. Mabar. 

Buffalo — Schoepflln-Baxter Co. ; $6.000 ; dealer. A. 

F. Baxter. H. C. Schoepflln. L. G. Schoepflln. 
all of Buffalo. 

Eastchistbb — Roe ben's Scarsdale Garage, Inc. : 

$1,000; to do a general garage business. R. 

M. Roeben. J. Roeben, H. Haoswlrtb. all 

Johnson Street. Scarsdale, N. Y. 
Fabminodalb — Farmlngdale Auto Garage Co. : $3.- 

000. A me Meyer. E. Agren. G. A. Conroy. 
Huoson Falls — Community Auto Co. : $10.000 : 

dealer. F. H. Packer. F. E. Jones, J. B. 

Davis. 

Huntington — Supreme Tire and Rubber Co. ; $10,- 

000; manufacturer. H. T. Mahan. B. C. 

Young. R. R. Snevlly. 
Huntinoton — Carson-Orcutt Sales Co. : $5,000 ; 

garage. J. A. Carson. H. E. Orcutt. J. H. 

Velsor. 

Ithaca — Guardol Oil Co. : $10.000 ; manufacturer. 
R. J. Llndsau. C. W. Bennett, Arnold Fahne- 
stock. 

Lono Island Citt — Comet Storage Battery Co. : 
-$10,000; manufacturer. Oustav Kiel. Hugo 
Kiel. J. A. Hurst. 14 Stelnway avenue. 

MiNBOLA — Interstate Motor Corn. : $5,000. J. A. 
Wllkens. J. A. Bloom. J. B. Sackmann. 

Niagara Falls — Relger-Melsler Auto Sales Co. ; 
$15,000. H. M. Relger. J. Relger. H. A. Con- 
stantino. 

Ossining — Westchester County Anto Bus Line : $2 - 
500; bus line between Ossining. Brlarcllff and 
Pleasantvllle. F. S. Yardley. G. B. Hobbell. 
Albert Kamp. 

Queens — Private Auto Rental Service: $10,000 H 
Whitney. C. A. Abel. Frank Schwarz. 

Richmond Bono. — St. Paul's Motor Co. ; $10,000 

A. M. Shake. A. W. Shake, H. Kuhn. 
Rochester— Alpha Motor Car Co. ; $16,000. L. 

K ™°S dj ! t ?' r - Heughes, F. L. Heughes. 

190 South street. 

Bomb — Rome Taxi and Garage Co. ; $5,000. G. T. 
Tnnbrldge. A. Tunbrldge. E. FI. Evans. 

Schenectady— Dworkowitx Garage: $600. David 
Dworkowitx, Abe Dworkowitx. Annie Dworko- 
witx. 

Savannah— Enkel Motor Co. : $100,000 C A 

Thomas. C. H. Williams. K. Dellgren. 
Stracusb— The Mnc Mfg. Co. : $50,000 F F 

MacLean. E. E. Tllton. B. Wiles 
Trot— Troy Auto Car Co. ; $35,000 ; dealer L. W 

Schupp, J. E. Schupp, G. A. Vanderbilt, 701 

Fifth avenue. Upper Troy. 
Otica— L. R. Gardinler Motor Co. : $15.000 : dealer 

Street *** *" 0ardlnler ' 1561 Kemble 

YoNKiras-^The Mitchell Shop: $1,000. W. E 

Willis, E. F. Germain, D. Morris. 

New York City 

New York Citt— Ashley Rim Co.; $10,000; manu- 
facture auto supplies and appliances. R W. 

£f, h .L PT ; E - G 5 ltM - n - H K1 "<* »» of 505 
Fifth Avenue. New York City. 

New York City — Automobile Patents Corporation: 
$1,000. P. M. Pelletreau, D. J. Wagner. C 
H. Ludder. ' 

New York City— Auto Utilities Corporation; 
$25,000. A. H. Rosen, T. C. O'Connor. F 

B. Wood. 

New York City — John W. Brlarly Anto Service 
Co. ; $10,000. John W. Brlarly, S. Man. 
Louis Bayer. 

New York City — Braun Wagon Lock Co. : $10.- 
000 : to manufacture vehicle locks. H. 
Mlnners, Otto E. Brain, A. Dubber. 

New York City — Bonnite Insulator Co. ; $4,000. 

G. H. Clark. A. H. Bergman. P. Bergman. 
New York City — Burford ft Co. ; $2,000. H. 

C. Burford. F. C. Lord. T. H. Wight. 

New York City — Coney Anto Co. ; $10,000. A. 
E. Black, M. Solomon, M. Hyman. 

New York City — C. B. C. Anto Specialty Co. ; 
$-.0,000; denier. N. Llpman. F. V. Gold- 
stein, M. Shlenhart. 439 E. Seventeenth 
Street. 

New York City — Floating Wedge Lock Nut Co. ; 
$f>0,000. C. E. Eckel, II. II. Waller. M. S. 
Wilson. 

Nkw Yobk City — Hupmoblle Company: $2,500. O. 
C. Hutchinson. Detroit. Mich. : K. R. Miner, 
Yonkers, N. Y. ; H. Sumnlcb, Mountain Lakes, 
X. J. 

New York City — Kansas City Tire * Rubber Cor- 
poration; $3.15.000. L. M. Lehr. 

New Yobk City — Motor-Vim Co. ; $30,000. Charles 
W. Forbes. J. G. Gulnn. Jr., F. W. Sonther. 

New Yobk City — Phillips Auto Seat Co. ; $.1,000. 
N. M. Lynn. C. A. Phillips. F. A. Phillips. 



New York City— Prlmax Motor Co. ; $10,000. A. 

Kaiser. H. Gabel. J. Karpa. 
Nsw York City — Safety Ford Starter Corporation; 

$3,000. J. Collins. J. 8. Merton, D. L. ConkHn. 
New York City — Smith-Haines; $5,000. R. L. 

Smith, D. R. Smith. R. M. Procter. 
New York City— Speedy Carbon Eradicator Co.; 

$3,000. T. H. McCarrlck, J. B. Maxwell. H. 

W. Mclntyre. 

New York City — Spltler Puncture Plug Co. : $4,- 

950. J. B. Dulany. T. N. Toll. J. 8pltler. 
New York City — Superior Motor Power Co. ; $20,- 

000. N. Loeb. B. D. Cahn. L. D. Cahn. 
New York City — State Motor Car Co. ; $10,000. A. 

Parkinson, W. Parkinson, A. H. Stephens. 
New York City — Time Clock Anto Co. ; $3,000. 

M. J. O'Brien, T. St. John Lacy, C. A. Lewi*. 

Ohio 

Carlisle — Carlisle Garage; $3,000. R. Harper. 
Mrs. R. Harper, W. Harper. C. W. Colllver. 

Cleveland — The Automobile Owners Casualty Co. ; 
$50,000; to Insure automobiles. M. E. Bal- 
com. L. A. Bechler. J. J. Angel. G. B. Thomas. 

E. Rider. 

Cleveland — The Auto Record Co. : $5.000 ; to do 
automobile advertising. J. W. Hlckey. D. G. 
Hlckey, F. J. Ross, C. J. Brown, C. L. Sex- 
ton. 

Cleveland — The Federal Gear Co.: $1,000; to 
manufacture gears. P. C. Kassaulker, C N. 
Shaver, J. Stephens, A. A. Stephens, K. Korn- 
feld. 

Cleveland — The Grant-Mcriam-Ford Co. ; $50,000. 

Horatio Ford. 
Cleveland — The Lohse Automobile Improvement 

Co.; $25,000 to $100,000. 
Cleveland — The Highway Traffic Signal Co. ; $10.- 

000 ; to manufacture traffic signalling devices. 

F. B. Sbonff. T. B. Jones. N. Burroughs. R. 
Hyatt. G. Higglns. 

Cleveland — The Manhattan Tire Co. ; $10,000 ; to 

handle tires and accessories. D. J. Dye. F. R. 

Dye, J. Cantillon, J. D. Fackle, E. F. Gardner. 
Columbus — The Vincent-Franz Automobile Co. : $6.- 

000. H. Franz, F. L. Vincent, K. W. Rltten- 

house. W. H. Love, F. F. Little. 
Cleveland — The Ohio Tire ft Supply Co.; $5,000. 

R. B. Tripp. G. T. Miller, L. G. King, M. B, 

Burnage, C. T. Townes. 
Cincinnati — The H. G. Burford Co. ; $250.000 : 

motor vehicles. W. A. Lucas. J. W. Forsythe. 

J. W. Worst, L. C. Worst and J. W. Fero. 
Columbus — The Columbus Auto Show Co. ; $1,200; 

to give motor shows. J. P. Gordon, Frank B. 

Raymond, H. D. Brasher. Hugh Huntington. 

G. R. Hedges. 

Fremont — The H. G. Burford Co.: $250,000; to 
manufacture motor vehicles. W. A. Lucas. J. 
W. Forsythe, J. W. Worst, L. C. Worst. J. W. 
Fero. 

Piqua — The W. F. Robblns ft Sons Co. : $5.000 : to 

operate a bus line. W. F. Robblns, M. B. 

Robblns. B. C. Robblns. 
Toledo — The Toledo Jitney Service Co. : $5.000 ; to 

operate a Jitney line. J. Flsber. S. SlotnicR, 

W. Frlberg. L. Levlne. J. Frednar. 
Wilminoton — The Brown Accessory Mfg. Co. : $12,- 

000; to make automobile accessories. R. M. 

Brown. L. C. Barnes. R. E. McCoy. C. O. Mnr- 

rell. B. J. Hlstt. 

Oklahoma 

Oklahoma City — Sutton-Johnson Motor Co. ; $1.- 
000. G. M. Sutton. E. C. Johnson. 

Tennessee 

Chattanooga — Hamilton Motor Car Co. ; $10,000. 
A. R. Pryor, L. T. Prigmore, E. M. Prtgmore, 

H. C. Kelly. L. R. Darr. 

Texas 

Brownsvills — Harrleon-Charney ; $4,000. H. M. 

Harrison, II. C. Harrison. Ellis Charney. 
Kingsvillz) — Klngsvllle Auto A Electric Co. : $2,000. 

C. H. Flato. Jr.. J. D. Flnnegan. E. W. House. 

Virginia 

Richmond — Balnea Automobile Corporation; $10,- 
000. K. H. Kborr, president; T. C. Balnea, 
secretary. 

Richmond — Imperial Auto Supply Co. ; $10,000. 
C. 8. Sampton. H. A. Grant. 

Richmond— Stannton Auto Transportation Co. ; 
$25,000. T. K. Hackman. president: W. F. 
Brower, secretary. 

Richmond — Staunton & Monterey Auto Transpor- 
tation Co.; $5,000. J. W. Spltler. president: 
L. C. Davison, secretary and treasurer. 

Washington 

Seattle — Washington Auto Bus Co. ; $25,000. K. 
K. Carrlck. Everett; Forest P. Dexter. Seattle; 
James B. Howe. Seattle. 

Wisconsin 

Milwaukee — Wisconsin-Oakland Co.; $100,000; 
dealer. It. ilokanson. G. P. Miller. W. M. 

Thompson. 

Milwai'kbg — The Demerath Two Minute Quick De- 
tachable Kim Co. ; $2.1,000. Theodore Sterne- 
mann. Joseph Demerath, Edward M. Sullivan 
and Theodore Nnus. 

Milwaukee — The Wisconsin Auto Exchange; $10,- 
000. Harry Kobn. Fred W. Smith, N. L. Bier- 
bach and L. J. Klug. 

Racine— The Wisconsin Metal Products Co. : $20,- 
000. J. H. Dwight, Taylor Jolllffe. 
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Middle West Crops Presage 
Increased Car Sales 



Automobile Registrations Make Rapid Gains — 
Wheat and Corn Bring Unprecedented Prosperity 
to Farmers — Prices Higher for Lead, Zinc and Oil 
— Livestock Booms with High Prices for Cattle 



KANSAS CITY, MO., Sept. 11— If good crops and high 
prices make for good times, the West never faced a 
period of greater prosperity. The reasons are: The 
second greatest wheat crop in the history of the West. The 
second largest of all corn crops in the making, depending 
only on the late frosts in States north of Kansas. A great 
impetus in the oil industry, due to a rise in price. Big prices 
for lead and zinc. The highest prices ever paid at this season 
of the year for sheep and lambs. High prices for cattle. A 
heavy demand for horses and mules, and double prices due to 
the exportation of 425,000 horses since the war began. Bank 
deposits greater than last year, due to the sale of livestock, 
farm and mineral products to supply foreign demands there- 
for. A thriving mill- 
ing industry due to war 
exports. Unusually 
fine pastures, due to a 
rainy summer. Free- 
dom from labor 
troubles. The general 
employment of all 
skilled and unskilled 
labor. 



Record Corn Crop 

The big rains that 
came to the West just 
as the wheat harvest 
was beginning cut the 
winter wheat crop in 
the big grain States 
by a tremendous 
amount, amounting in 
Kansas alone to 60,- 



Eleven Reasons for Prosperity in the West 

1 — Second greatest wheat crop in West's history. 

2 — Second largest of all corn crops in the making. 

3 — Oil industry given impetus by higher prices. 

4 — Lead and zinc mines rushed by demand due to war. 

5 — Record prices for sheep and lambs at this season. 

6 — Cattle selling for prices steadily above normal. 

7 — Double prices for horses and mules for war purposes. 

8 — Increased bank deposits due to large foreign business. 

9 — Milling industry thrives — Business steadily gaining. 

10 — Unusually fine pastures due to a rainy summer. 

11 — Employment plentiful — Freedom from labor troubles. 



000,000 bu., but the same heavy precipitation is giving to 
these States the greatest corn crop of their history. 

The losses in winter wheat will be offset by the gains in 
corn which could not have resulted in a year of hot winds 
and high temperatures. Automobile dealers in the West 
have been watching reductions in the wheat estimate dur- 
ing the last month with some chagrin, although the South- 
west will have a crop exceeded only by one other, that of 
last year. But they failed generally to take into account 
that the reductions of wheat have meant big increases in 
corn and the farmer makes more money from corn than he 
does from wheat, although it is not such a ready money 
crop. And the spring wheat crop in the northern tier of 

western States is the 
greatest in their his- 
tory. Kansas estimates 
for wheat at the begin- 
ning of the season were 
for 160,000,000 bu. of 
wheat and as late as 
the latter part of July 
J. C. Mohler, of the 
Kansas Agricultural 
Department looked for 
135,000,000 bu. of 
wheat. This month, 
however, Mr. Mohler, 
with reports from all 
counties on threshing, 
says Kansas will raise 
100,000,000 bu. of 
wheat, which is, how- 
ever, a bumper crop 
even for Kansas. 
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Map of thirteen of the central western States, showing the com- 
parative population and registration of automobiles. This section 
of the country has been making tremendous gains In car registra- 
tion during the past two years and the record crops now being 
harvested presage a still greater advance In this respect 

After the big wheat crop of last year, thousands of mort- 
gages were paid off or reduced in the Southwest, so that the 
big corn returns this year and the wheat crop which would 
be a record breaker for any year except last year will put 
the farmer in splendid condition and give him money to 
spend he would not otherwise have. Illinois, however, will 
come forward, the latest returns indicate, with an increased 
wheat yield, while Oklahoma will reach its original estimate 
of 40,000,000 bu. The loss will be considerable in Kansas, 
Missouri and Nebraska, but the panhandle of Texas, as big 
as most other States, will show a tremendous increase in its 
wheat production. 

Corn— 2,900,000,000 Bushels 

The size of the corn crop is largely dependent upon a late 
growing season. If frosts hold off until the middle of October 
in the Dakotas and Nebraska and later in the States further 
south and east, the corn crop of the country will be second 
only to that of 1912, when 3,124,000,000 bu. were raised. 
This year's crop should exceed 2,900,000,000 bu., 230,000,000 
bu. more than last year. The corn crop is practically made 
in Oklahoma, Texas and the South generally and will make 
a high record in these States. The southern planters 
diverted several million acres of cotton land this year to corn, 
25 per cent more than last year and they are going to be in 
better shape than when the war was tearing cotton prices to 
pieces. 

There is slight danger of frost in Kansas. That State 
will have a record crop, although the acreage is smaller than 
in the last twenty years. It was this small acreage that 
blinded the eyes of grain men generally to the possibilities 
of the corn crop and under no other conditions could it have 
happened except where rain fell practically every few days 
through the corn belt, all through the time that generally 
brings hot winds and high temperatures. 

Frost Only Danger 

This is true also in all the big corn States. Well informed 
grain men say that if there is no frost damage to corn, 



yields in the big corn States will be practically as follows: 

State This Year Bu. Last Year Bu. 

Illinois 400,000,000 300,000,000 

Iowa 360,000,000 390,000,000 

Nebraska 200,000,000 174,000,000 

Kansas 140,000,000 108,000,000 

Missouri 190,000,000 168,000,000 

Indiana 200,000,000 163,000,000 

Ohio 150,000,000 142,000,000 

Oklahoma 120,000,000 ' 50,000,000 

Texas 175,000,000 125,000,000 

Livestock Booms 

The livestock industry everywhere in the western States is 
in first class condition and most of the western States have 
recovered from their scare about the foot-and-mouth disease 
and lifted their quarantines. While this scare existed it upset 
one of the greatest industries of the West. Prices are high 
for cattle, horses and sheep and fair for hogs. The steady 
sale of horses for war purposes has raised the price of all 
breeds of horses in the West from 50 to 100 per cent since 
the war began a year ago. And the demand continues. 
Since a year ago 425,000 horses have been exported for war 
purposes. 

The West never had finer pastures or crops of hay and all 
the minor feeding stuffs such as kafir and the various forms 
of feeding sorghums which are an important factor in farm 
prosperity in the western Dakotas, western Nebraska, 
western Kansas, Oklahoma and the Texas panhandle. 

Kansas City Gains 

Just what the livestock market is to the West cannot be 
understood by eastern men who have not had experience in 
the West, but thousands of men are employed in the central 
markets themselves from livestock commission brokers and 
cattle money lenders to the packing house laborers. Omaha 
and Kansas City are largely dependent on the livestock 
market for their prosperity, so that figures from the livestock 
yards of these two cities are of especial interest right now. 
In the month just ended, 9381 carloads of live stock were 
received at the Kansas City Stock Yards. This is an increase 
of 981 cars, or 11 per cent over the receipts in August, 
1914, and represents a gain of 10,800 cattle, 26,200 hogs, 
34,200 sheep and 938 horses. 

Kansas City and Omaha, the big western markets, show 
increases in all departments for the month just ended. In 
Chicago there were increases in cattle and hogs and a de- 
crease in sheep. St Louis reported decreases in cattle, hogs 
and sheep. 
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Diagram Illustrating the growth 
In millions of bushels of corn In 
this year's crop of eight States of 
the grain belt of the Middle West. 
In the ninth case, that of Iowa, 
there has been a decrease of 
40,000,000 bu., which Is more than 
offset, however, by the tremendous 
gains In other States, notably the 
100,000,000 gain In Illinois 
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In sheep, the most interesting feature in years is develop- 
ing and is reflected in increased receipts in Kansas City 
and Omaha, and a big drop in the Chicago supply. Here 
sheep increased 31 per cent over a year ago and in Omaha 
there was an increase of 13 per cent. 

Official reports at the Kansas City Stock Yards for August 
were: 173,636 cattle; 12,197 calves; 142,729 hogs; 145,598 
sheep, 3030 horses. 

Receipts of cattle, calves included, hogs and sheep in the 
five big western markets are here shown as an index to 
western prosperity. Receipts in eight months this year 
and last: 

Cattle Five Western Markets 

Eight months 1915 4,139,100 

Eight months 1914 3,992,250 

Increase 146,850 

Hogs 

Eight months 1915 11,393,850 

Eight months 1914 10,023,460 

Increase 1,370,400 

Sheep 

Eight months 1915 5,854,900 

Eight months 1914 7,238,800 

Decrease 1,373,900 

Lead and Zinc Develop 

The lead and zinc district, comprising an important area 
in Kansas, Oklahoma, Arkansas and Missouri, has come into 
renewed prosperity in the last few weeks. For a time, in 
fact, for about ten months after the war broke out, zinc ore 
was selling for three times what it formerly sold at and then 
came a sudden slump that sent the price down more than 50 
per cent. A revival in price, however, has followed that has 
put the district into good humor again. Zinc blend sold last 
week at $70 to $86 a ton, where it had sold the week before 
at $50 to $70 and the market was still climbing. 

More Cars Registered 

Just how important the price of zinc ore is may be under- 
stood from the fact it is often said that every other man in 
southwest Missouri and southeast Kansas owns stock in a 
zinc mine. Also thousands of investors are represented in 
the western cities in the thousands of zinc mines in the Joplin 
district. And while many more investors are represented 
than appears in the half dozen counties where the mines are 
located, the effect on the automobile industry may be gaged 
by the fact that Jasper County, Missouri, in the mining dis- 
trict, has shown an increase alone from 1768 to 2450 cars 
since the first of the year. 

$25,000,000 in Ores 

It means something when it is said that the Kansas- 
Missouri-Oklahoma-Arkansas lead and zinc district will pro- 
duce $25,000,000 of lead and zinc in ores alone. To get the 
comparison a little better, possibly; all the gold mined in the 
United States and Alaska in 1913 amounted to only 
$88,000,000. 

This is a condition that has come about only in the last 
year and one that will last a year at least and probably 
longer after the war is over. The cause is simple. Before 
the outbreak of the war, about one-half of the world's output 
came from Germany and Belgium. The war has shut down 
nearly every zinc mine in Germany and Belgium. The 
trouble in Mexico has cut off production there and the Aus- 
tralian zinc ore can not be smelted in America at a profit, 
so that the world is dependent on America for zinc. 

Brass Demand Great 

Now, while the war lessened by one-half the production 
of zinc, it vastly increased the demand for it, because brass 
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Chart Indicating the com- 
parative livestock statistics 
In five western markets for 
the first 8 months of 1915 
and 1914, sheep being the 
only one to show a decrease 

is made of about 50 per cent of zinc. Brass enters into the 
making of almost every cartridge. 

In 1914 the Joplin district produced 257,047 tons of zinc 
ore, valued at $9,702,804, which is a little less than $40 a 
ton. This year with the increased activity, the output ought 
to be 300,000 tons, the experts say, and at $75 a ton this 
would bring into the district $22,500,000. This much zinc 
ore would make 150,000 tons of spelter valued at $45,000,000. 

But zinc ore is not smelted in the Joplin district because of 
lack of fuel there. It is cheaper to carry the ore to the 
Kansas districts of cheap fuel than to carry fuel to the zinc 
districts, so the smelters are in the gas and coal fields. 

Everywhere in the zinc fields around Webb City and Joplin 
are men who are becoming rich, men who a year ago had 
nothing and are making thousands of dollars a month now 
with prospects of that income keeping up as long as the war 
lasts and a year or two afterward, for even after the war 
ends, it will take a year or two to get the Belgian and 
German industry on its feet again. Nearly everybody in the 
Joplin district has some interest in a mine. 

Prospective Car Owners 

In Webb City and Joplin, the barber who shaves you may 
have an income of $100 a week from his one-eighth or one- 
sixteenth interest in a zinc mine. The waiter who serves 
you may be getting from $50 to $100 a week from his mining 
interest; and the man in overalls over on the corner, who 
was a shoveler a year ago earning $2.50 a day, may have an 
income now of several hundred or even a thousand dollars 
a week. There are lots of instances of that kind. 

Road Improvement a Factor 

These mines of this district produce a grit that makes fine 
roads and radiating out of Joplin are 600 miles of grit 
roadway. These roads help to make the automobile industry 
grow, too. The mines are located all over the district and 
some of them are twenty miles from a good-sized town so 
that the automobile is not only a luxury, but a necessity. The 
light cars are most in demand, but the most expensive kind 
are also to be seen. 

Field Widens in Texas 

A territory that the automobile trade is hearing from now 
and is to hear more from this fall is the panhandle of Texas. 
This empire, which formerly was given over to the open 
range and frequented by coyotes and prairie dogs, is being 
broken up into farms. The present season is the greatest 
in its history. Wheat is threshing an average of 25 bu. to 
the acre and forage crops are very luxuriant. It's the pan- 
handle's greatest year since any record of rainfall and crops 
has been kept. 

Amarillo, the commercial center, with a population of 
about 13,000 has a licensed registry of more than 900 cars 
of all makes. Its newspapers are carrying expensive auto- 
mobile advertisements and the smaller towns are rapidly 
establishing car agencies. This blanket of prosperity extends 
(Continued on page 519) 
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Physical Qualities of Castor Oil 

Careful Experiments Determine Densities and Viscosities as Func- 
tions of Temperature, Chill Point, Flash Point and Boiling Point 

IN order to arrive at a set of scientifically accurate fig- "A flow viscometer does not measure .viscosity. It 

ures on the qualities of castor oil, The Automobile measures the ratio of viscosity to density, at atmospheric 

has submitted to the Sibley College of Cornell Univer- pressure, and at the temperature which the fluid possesses 

sity a sample of grade AA castor oil as produced by the as it approaches and runs through the discharge tube of 

Baker Castor Oil Co., New York City, for test. the viscometer. The general form of the equation, connect- 

The results of the test are shown in the curve herewith, ing the ratio of viscosity to density with the time of flow of 

The experiments were performed by P. G. McVetty, of Sib- a set quantity of fluid from a given viscometer is: 

ley College, using formulae derived by Prof. G. B. Upton for n — At B 

the determination of absolute viscosity. The curve shows ~d~ T 

the attempt to bring the viscosity readings down to a basis in which 

which is absolute and not in the arbitrary scale of any one n — absolute viscosity in dynes per sq. cm. 

viscometer. The report of the test is as follows : d — density at the temperature of measurment. 

Tests have been made to determine the density and vis- t = time in seconds for the efflux of a fixed quantity of 

cosity as functions of temperature; also the chill point, flash fluid. 

point, and burning point. A and B are instrument constants readily found." 

. In reporting tests on the Engler viscometer it has been 

Density of Sample .9599 customary to use the term "Engler number," which is de- 

The density of the sample at 21.0 deg. C. or 69.8 deg. fined as the ratio of the actual efflux time at any constant 

Fahr., was determined by weighing a known volume (200 temperature for 200 c.c. of the fluid being tested, to the 

c.c.) which gave a value of 0.9599, distilled water at 4.0 deg. time for the same volume of water at 20 deg. C. Since the 

C. being taken as unity. Also a hydrometer was used to Engler number is proportional to time, the general equation 

determine the variation of density with temperature, result- may be written: 

ing in the following data: n B 

— = Ae 

In distilled water at 62.4 deg. Fahr., hydrometer read.= 0.994 a e 

Actual density of water at 62.4 deg^ Fahr. =0.9989 in which e is the Engler number. 

Constant of hydrometer is then — = 1.0049 The following equations are given by Professor Upton for 

°'" 4 Density of castor on the ^erage instrument of each type, and are used in the 

_„ „ Water at 4.0 Deg. c.=Unity following computations where the data at hand are insuffi- 

Oil Temp. Hydrometer Corrected , , , , . . .... ... * il. 

Deg. Fahr. Reading Density cient for determining the time constants of the individual 

All ::::::::::::::::::::::::::::::: Mil instruments: 

135.0 0.932 0.937 „ n ncoqA 

150 0 0 927 9 932 Standard Engler ^-=0.0730 e- 5^ 

The hydrometer used had an enclosed thermometer which 1242 

read to 160 deg. Fahr. This prevented the use of higher Saybolt Universal -j — 0.001930 1 — — '—^ — 

temperatures. j 3g7 

As a check on this work, the following data have been Redwood —j = 0.002322 t — ' t 

taken from "Lubrication and Lubricants," by Archbutt & . . , „. 

Deeley, page 185. Reduce to Ab8olut * Figures 

Temp. deg. Fahr. Density The following data were obtained by test of a sample of 

|00 0.9473 the oil in a Standard Engler viscosimeter on March 18 and 

0 9050 ^' 1^15, and are reduced to absolute viscosities by means of 

Also at 60 deg. Fahr. the density of a number of samples the Upton formula ' making a »° wance f ° r the constants of 

varied from 0.958 to 0.967, the usual value being 0.962 to the instrument used (e = , for this instrument) . 

0.963. 52.3 

Curves have been plotted from both these sets of data and Temp., Engler Engler 0.06394 n 

.... ... , ,, ,._ , , Deg. Time Number — 

it will be noted that the difference between the two curves Fahr. (t) (e) 0.0730 e e d d n 

is less than half of 1 ner cent while the variation crivpn hv 208.5 144.0 2.76 0.2016 0.02283 0.1788 0.910 0.163 

is less inan nan oi i per ceni, wmie tne variation given Dy gQ fl 415Q 0 ?9 4Q 5 g0 0.OOO8 5.799 0.956 5.55 

Archbutt & Deeley as existing between different samples of 77.0 4696.0 89.80 6.66 0.0007 6.659 0.958 6.28 

the oil is about 1 per cent. 73 0 6362 0 12L65 8 87 0 0005 8 87 0 959 8 - B0 

. _ . _ These viscosities have been plotted against temperatures 

Upton's Formula. Employed as ahown on curve sheet 

The determination of absolute viscosity from the time To check the above work, and the reliability of Upton's 

readings obtained with practically any form of flow viscom- equations in general, all the available data on castor oil vis- 

eter (viscosimeter) has been made possible by the use of a cosities have been collected and plotted on the same curve, 

theoretical equation derived by Prof. G. B. Upton, the On page 355 of "Lubrication and Lubricants" by Archbutt 

peculiarities of any individual instrument being taken care & Deeley, we find the following data: 

of in the constants of the equation. These constants may be "Twenty-three samples of Indian castor oil, tested by 

obtained experimentally or computed from the dimensions Deering and Redwood in the Redwood viscometer required 

of the instrument. The following discussion is abridged from 1160 to 1190 sec. for the outflow of 50 c.c. at 100 deg. 

from a paper by Prof. Upton. Fahr." 
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Taking the average time = 1176 sec, we have 



— =0.002322 X 1175- 
o 



1.387 
1176 



= 2.728 



From density curve, d at 100 deg. Fahr. = 0.949. 
Hence, n = 0.949 X 2.728 = 2.69 at 100 deg. Fahr. 

Cites Stratford's Paper 

In a paper entitled "How to Test and Use Oils and 
Greases," by C. W. Stratford, read at the June, 1915, meet- 
ing of the Society of Automobile Engineers, is given a curve 
in which times of efflux from a Saybolt universal viscometer 
are plotted against temperatures. 
The following values have been picked from this curve : 

Saybolt time 
Temp. Deg. Fahr. Seconds 
100 1350 
160 300 
200 110 
260 60+ 
300 50— 
These values reduce to absolute viscosities as follows : 



Time, 




1.242 


n 


Temp., 






Seconds 








Deg. 






«) 


0.001930 t 


t 


d 


Fahr. 


d 


n 


1150 


2.605 


0.00092 


2.604 


100 


0.949 


2.471 


300 


0.579 


0.00414 


0.575 


150 


0.931 


0.535 


110 


0.212 


0.01130 


0.201 


200 


0.913 


0.184 


60 


0.116 


0.02070 


0.095 


250 


0.896 


0.085 


50 


0.0965 


0.02484 


0.072 


300 


0.878 


0.063 



As a check on all the computed values, the following from 
Archbntt and Deeley have also been plotted. 

Absolute 

Temp. Deg. Fahr. Viscosity 
100 2.729 
150 0.605 
212 0.169 
An inspection of the curve will show that all the data agree 
very closely, which confirms the accuracy of the method of 
computation. 

Chill Point Not Determined 

The chiR paint has not been definitely determined, and it 
w evident from the attempts that have been made to obtain 
this valoe that some special apparatus must be arranged for 

Purpose. One sample of the oil was kept at a temperature 
°f —4.5 deg. Fahr. for 1 hr. but no apparent solidification 
resulted. Another sample was cooled below — 100 deg. Fahr. 
by surrounding it with liquid air. This solidified suddenly 
"th the formation of plate-like crystals, probably due to en- 
twined moisture. The subsequent reheating on exposure to 
j™ air was too rapid for the determination of the chill point. 

is probable that this determination might be made by 
™™K carbon dioxide snow. Archbutt and Deeley give ±0 to 
4 de ?- Pahr. as the approximate solidifying point. The 

M obtained depends largely upon the method used. 

Cop Tester Used 

"* ffath Point and Burning Point were determined in 
*° "Pw cup tester, using care to avoid air currents across 
e a Pparatus. The reason for not using the standard 
ns v-Martens instrument was that the temperatures in- 
?ed Were considerably beyond its working range. As the 
°P en cup tester does not give close check values, eight tests 

oTtti" 1 *''* * or ^ ot ^ " as ' 1 an< * DUrn i n 8 points and the average 
best readings used. One thermometer was placed in 

the oil 
as to 



and was used to keep it stirred; another was so placed 
8> T e the mean temperature of the emergent stem of the 



Both were calibrated and the proper corrections ap- 
p ^ From these data were obtained 

Flash point = 650 deg. Fahr. corrected; 
Burning point = 613 deg. Fahr. corrected. 
" ""elusion, the following points may well be emphasized : 
. t 1 ) The value of any oil as a lubricant depends upon its 
^ K osity i n the working range of temperature. On account 
•he importance of this property, the viscosity-tempera- 



ture 



curve has • received more consideration than the other 
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Curvet showing castor oil densities and viscosities as functions 
of temperature, determined by tests at Sibley College, Cornell 
University 

items. The viscosity values of castor oil are approximately 
the same as those of a "heavy" petroleum oil, and its lubricat- 
ing action will be similar to such an oil. The choice of one 
or the other will then be controlled by considerations of 
price. Reference may be made to Mr. C. W. Stratford's pa- 
per, previously mentioned, for a discussion of this point. 

(2) A knowledge of the density of an oil has little prac- 
tical value. The temperature-density relations have been de- 
termined with a fair degree of accuracy because they are 
necessary for the computation of absolute viscosities. 

(3) The chill point affects the distribution of the oil to the 
bearings and the starting of a machine in very cold weather. 

(4) The flash and burning points of an oil used for motor 
cylinder lubrication have practically no importance, if above 
300 to 350 deg. Fahr. For a discussion of this point, see the 
paper by Lieut. G. S. Bryan in the February, 1915, Journal 
of the American Society of Naval Engineers. 

(5) The absolute values obtained in all tests of castor oil 
may be considerably in error. It is a glyceride and, like 
glycerine, has the property of absorbing water from the air. 
On this account, it is evident that both viscosity and density 
will change with the atmospheric conditions and the time of 
exposure of the oil to them. Upon heating the oil to de- 
termine the change in its properties with temperature, this 
water is driven off, which causes a change in composition 
during the test. There is also evidence that the chemical 
composition changes even when heated only slightly because 
the oil becomes darker in color. These variations, which 
cannot well be controlled, may seriously influence the results 
of any test, but reasonable care has been taken to make the 
results as nearly accurate as possible. — P. G. McVetty, In- 
structor, Experimental Engineering, Cornell. 
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Some Recent Factory 
Developments 



At Ihe right is illustrated the 
testing trestle in use at the factory 
of the Wichita Falls Motor Co., 
Wichita Falls, Tex., with a 27 per 
cent grade on one side and IS per 
cent on the other. This trestle is 
located just outside the Wichita 
factory and all Wichita trucks are 
tested on it in addition to making 
lest runs over the plains. 




At the left is illustrated one side 
of plant No. 2 of the Warner Oear 
Co., Muncie, Ind., this building 
having recently been added to the 
factory equipment of the company. 
It is a two-story brick structure 60 
by 300 ft. and is now in full opera- 
tion. Another view appears at the 
bottom right of this page. 




At the right is construction on the 
new factory buildings erected by 
the National Motor Vehicle Co., In- 
dianapolis. Ind. One building is 3(S 
by 278 ft., the other is SO by 400 
and both are two stories in height, 
being of concrete and steel con- 
struction and absolutely firejiroof. 
One of the new buildings will in- 
clude the general offices of the 
company. The National company's 
lilant now occupies a solid city 
block. Work is being rushed on 
the additions. 




At the left is the assembly plant of the 

Ford Motor Co. of Louisville, Ky., now being 
completed so as to be ready for occuparu-y 
October 1. It is a four-story steel and con- 
crete structure tvith basement and sub-base- 
ment and trimmed with terra cotta and cma- 
mcntal brick. Floorspacc is NN.000 so. /(.. 
with ri3,r»oo sq. ft. of window space. 



At the right is another view of plant 
No. 2 of the Warner Oear Co.. Muncie, 
Ind., illustrated in the oval above. 
With this addition the increased floor- 
space of the company's plant is 39,000 
sq. ft., the total working force being 
1200 men on a twenty -three hour basis. 




Digitized by 



Google 



September 16, 1915 



THE AUTOMOBILE 



503 




A Studebaker 
Sleeper 
For Long Tours 



IL 1 y 



' las* 
J 



How the sedan looks with the seats converted 
into berths, rendering it unnecessary to reach any * 
particular point for stopping over night. 





The two illustrations above show the 191 1 Studebaker sedan specially designed 
foi S. Sproat of New York City, which is fitted with seats convertible into berths 
and with the ingeniously constructed compact refrigerator illustrated at the left. 
With this car Mr. and Mrs. Sproat. who have started on a tour to extend over a 
period of 2 to 3 months through New England. Canada and the West, are relieved 
of any dependence upon hotels since they may make their overnight stop where 
they wish without pushing forward or going bark for sleeping or eating 



At the right is illustrated one of the 
two armored cars built on the stand- 
ard Pathfinder chassis at the direc- 
tion of W. E. Stalnakcr, vice-itrrsident 
and director of sales of the Pathfinder 
Company , Imlianapolis, Ind., for use 
in the recent war in Indiana. Karl 
Feilcke. the Path flutter engineer, de- 
signed these boiler-plate bodies to 
carry a crew of four men wi'h the 
usual quick- firing guns. 



The ingeniously designed, 
compactly constructed refriger- 
ator which is carried strapped 
to the left runningboard of the 
special Studebaker sedan illus- 
trated above. 





An interesting method of mak- 
ing a tractor has been originated 
by A. W. Bell, a resident of 
Saskatoon, Sasfc. The car from 
which the improvised tractor has 
been made is a 1912 Overland 
and it was converted into a trac- 
tor by the simple arrangement 
of putting in an extra axle un- 
der the frame 2 /(. in front of 
the rear axle of the car on 
which were placed two binder 
wheels. After removing the rear 
wheels of the car, Mr. Bell re- 
placed them with small sprocket 
wheels which were connected 
with larger sprockets on the 
drive wheels by chains. 
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Michigan's Six Months' Registrations 

First Half of 1915 Shows Over 20,000 More Cars 
Licensed Than During Entire Year 1914 

By Marc Braun 



Gasoline Cars 

Jan. Feb. March April May June Total 

Passenger 25,343 9,691 22,262 17,942 9,419 6,987 91,683 

Commercial.... 1,259 170 304 362 248 156 2,499 



Total 26,602 9,861 22,566 18,304 9,667 7,143 94,182 

Foreign 20 3 6 5 — 5 39 



Total 26,622 9,864 22,572 18,309 9,667 7,148 94,221 

Electric Vehicles 
Jan. Feb. March April May June Total 

93 



Passenger'. 1,219 

Commercial 98 



118 



56 
5 



44 

1 



Total 1,317 99 118 

Manufacturers' and dealers' cars 



61 45 



22 1,552 
1 111 

23 1,663 

523 



Different Makes 

Total number 390 

Gasoline passenger cars 239 

Electric passenger cars 24 

Gasoline commercial cars 102 

Electric commercial cars 7 

Foreign gasoline cars 18 



ciiiiiiiiimmiimiraimai iiiimiiimimiiiiiimiiimiraiiimiiiiiimraiiiiin n^innna 



AUTOMOBILE licenses numbering 96,368 were issued 
by the Secretary of State of Michigan from Jan. 
1 to June 30, 1915. In those six months 20,046 
more cars were registered in Michigan than during 1914. 



Taking the State official's records since 1909, when the 
first official count was taken, it is shown that the half-year 
record for 1915 is 84,650 licenses ahead of all of 1909, 78,013 
more than that of 1910, 68,572 over the 1911 record, 56,999 
better than the registrations of 1912, 42,002 beyond the 1913 
total and, as stated above, already 20,046 past the total of 
last year. 

Canadian Element Not Counted 

In going through the motor vehicle license lists as com- 
piled by the State license department and in making the 
count of the various, or different cars, no cars credited to 
Canadian residents or to residents of other States were 
taken into account, it being the intention to make a record 
only of the cars owned in the State of Michigan. This will 
account for the difference of 2106 cars or license numbers 
when the total as recorded by the Secretary of State and 
the total as compiled by the writer are compared. The State 
records give the total number as 98,474. 

Among the 96,368 cars counted, there are to be found the 
makes of 390 different automobile manufacturers, a great 
many of whom long ago ceased to make automobiles, 
or have either been absorbed by other concerns, or given up 
the automobile end of their business. 

Of the total of 96,368 cars 94,182 are gasoline driven, and 
1663 are electric vehicles. There are 91,644 gasoline pas- 
senger cars and 1552 electric vehicles, for passenger use. 
Commercial cars total 2610 of which 2499 are gasoline trucks 
(Continued on page 519) 



GASOLINE PASSENGER CARS 



Abbott . ... 
American. . 



Alter 



Austin. . 
Amplei. 
Aeraear. 



Arc. 

Buick 

Brush. . 
BriscM. 



Balnea 



Bates 
Black Craw 



Cadillac 
Chalmers .. 
Cartercar. .. 

Cole " 

Cutting 

Craw 

Csse 

Columbia . 
Car-Nation 
Connor . . 
dark 



doTeland 



Croscont. 
Carhartt . 
Corbin ... 



Consolidated 

Cooler 

Camoi.ll 



Jan. 


Fob. 


Mar. 


April 


Mar 


Juno 


Tot.1 


178 


32 


64 


40 


19 


IS 


348 


48 


16 


30 


12 


6 


5 


116 


30 


31 


70 


51 


14 


15 


211 


9 


5 


20 


19 


6 


3 


6? 


18 


5 


10 


19 




1 


64 


5 


6 


18 


19 


19 


19 


86 


3 


1 


4 


6 


6 


3 


23 


3 


s 


5 


4 


2 


1 


20 


6 


2 


7 


2 


2 


2 


21 


4 






1 






6 


4 




3 


1 


3 


4 


15 






I 


14 


3 


2 


I 
19 


1594 


617 


1880 


1472 


615 


446 


6624 


116 


46 


120 


71 


39 


21 


413 


54 


40 


117 


180 


80 


59 


530 


22 


7 


20 


30 


27 


11 


117 


5 




6 


4 


3 




18 




2 


1 


2 






5 


1 








i 




2 














1 






2 




2 




4 






1 












i 










1 








1 






1 








1 


i 




2 


1382 


212 


437 


382 


195 


105 


2713 


463 


111 


190 


198 


91 


63 


1116 


311 


85 


166 


129 


53 


29 


773 


140 


76 


119 


99 


80 


413 


657 


124 


25 


47 


30 


24 


12 


262 


70 


24 


62 


40 


13 


11 


220 


17 


18 


35 


26 


21 


8 


125 


15 


4 


23 


41 


10 


4 


97 


16 




9 


11 


3 


1 


40 


2 


2 


9 


5 


7 


4 


29 


10 


1 


5 


3 


1 


1 


21 


6 


5 


2 


5 


1 




20 


6 


5 




2 


1 




15 


1 


1 


2 


1 






6 


38 


4 


7 


21 


29 


21 


120 


3 


2 


2 


2 






10 


9 


3 


3 


4 






19 


1 




2 


3 


i 




7 






1 


5 


3 




10 








1 




i 


3 














1 




1 










1 



Colby 

dormant 

Chicago Coach 
Cornelian. ..... 



DoTamMo 

Deal 

Detroit- 
Dearborn . 
Deere 

Dana 



Detrait- 
Chatham. 

Delson 

Deri 

Dawson 

Downing- . . . 
Do Late. . . 
Dragon .... 
Dalian 



E-M-F 
Elmore.. 
Eraritt . . 
Empire.. 
Elkhart 
Enger. .. 



Franklin 

Flanders 

Firestone 

FaH 

Fuller 

Fisher 

Frayer-MUIer . 

Grant 

Gejlerd 

Groat Western 

Glide 

Carford 



Heroes. . . . 
Halladaj 
Herreshoff. . 



Jan. 


Feb. 


Mar. 


April 


Mar 


June 


Total 


1 












1 






i 








I 








i 






2 










2 


2 


4 


16 


32 


124 


188 


205 


153 


718 


4 


2 


9 


4 


2 




25 






4 


2 






6 


3 


2 


3 


5 


3 




17 






i 


i 






1 

3 


2 












3 






2 


'4 


5 


5 


16 






2 


2 




1 


5 








2 


2 


2 


7 








5 


12 


16 


34 














1 












1 


2 










i 

1 




1 


143 


91 


305 


253 


87 


50 


929 


27 




33 


32 


26 


11 


143 


31 


13 


27 


30 


13 


7 


121 


15 


9 


14 


15 


9 


9 


71 


7 


2 


17 


7 


1 


3 


37 








1 


2 


2 


5 


9613 


4304 


8880 


7316 


4126 


3040 37.379 


66 


13 


43 


61 


15 


14 


212 








44 


22 


24 


90 














1 














1 








i 


3 




3 












1 


1 


47 


23 


48 


34 


22 


21 


195 


3 




1 








4 




'2 




3 


i 


i 


7 


'8 


8 


i 


3 






21 


4 


3 


4 


6 




'2 


20 


588 


181 


403 


340 


123 


80 


1715 


617 


105 


242 


205 


86 


76 


1331 


38 


18 


23 


25 


15 


17 


136 


4 


8 


6 


3 


2 


3 


25 


49 


14 


23 


20 


9 


4 


119 



Henry 

Harare 

Henderson. . . 
HerCBreoks 
Huron 



Howard 



Hartford. 



Imperial. 
Interstate 

Ideal... 

Jackson . 



Kril 

King 

Kisaetker 

Keeten 

Kenmere 

Kath 

Kron 

Knoi 

Knight * KiV 



Lesior 

Little 

Lion 

Lambert. . . 
Locomobile. 
Lexington- 
Howard 
L-P-C 



Maxwell 

MitcheD-Uwis. 
Maiwell- 

Briscoe 

Meti 

Metsger 

Michigan Motor 
Michigan Buggy 
Michigan Auto . 

Mar men 

Mlllercar 

Mercer 



Ian. 


Feb. 


Mar. 


April 

11 


May 


'""I 


Tela 


10 


3 


20 


» 




54 


19 


6 


10 


7 


4 




46 


7 


1 


3 


1 






12 




2 


4 


3 


5 




14 




2 


4 


1 






7 














1 










i 




2 








i 






2 








2 




! 


3 








1 






1 












i 


I 


120 


60 


134 


68 


24 


15 


421 


6 


3 


7 


3 


2 


1 


22 








1 






1 


226 


123 


225 


173 


75 


56 


878 


78 


28 


90 


85 


45 


18 


344 


285 


109 


223 


105 


59 


27 


808 


130 


21 


53 


35 


31 


19 


289 


66 


5 


20 


31 


13 


8 


143 


5 




3 


2 




1 


11 












2 


3 






1 








1 




i 










1 








1 


1 




2 










1 




1 


126 


12 


15 


20 


4 


9 


186 


44 


22 


50 


33 


7 


8 


164 


24 


■5 


48 


40 


10 


5 


142 


17 


9 


34 


28 


11 


9 


108 


33 


2 


4 


7 


8 


1 


55 


! 




1 
1 


i 


i 


4 


2 
8 


426 


279 


687 


563 


330 


267 


2552 


155 


54 


149 


126 


54 


44 


582 


70 


47 


124 


148 


45 


17 


451 


40 


28 


78 


87 


43 


24 


300 


40 


28 


50 


36 


11 


6 


171 


40 


6 


53 


32 


17 


8 


156 


41 


22 


41 


19 


7 


3 


133 












2 


11 


11 


4 


7 


4 


2 


1 


21 


15 


5 


5 


3 


3 


I 


32 


8 


2 




1 


1 


1 


13 
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GASOLINE PASSENGER CARS 



ELECTRIC PASSENGER CARS 



Jan. Feb. Mar. April May June Total 



Mareuolto. 
Mason 

MWrVM 

Maoarch!!! 



Mclntyre. 



McFarland.. 
MarUtto 

Motorcar. 
Ml Pleasant. 



Nerw3k.'! 
North way 



Own 



Oriao ... 
Olympic. 



Packard 



Peerless 

Pierce-Arrow . 
Pure- Detroit 





Pouraan 

Parrm-Palmcr . 

Parry 

Pabner-Singer . 



Perfoctien 
Furors . . 



rVsn-E&hsrt 
Nal 



SriUn 



E-C-H 

R*sl . 



Rnler-Lowis. 

Rata 

Read 

fomrnaten. . 
a — ku- 

kyUd 



Dayton. 
Stan 



Sntopo-BWb 

Sreeni 

Speedwell 

SfJSi, 

aiMniB 



Stewart. 



Surer. 



Vail... 
Votcan 
Valey.. 
Victor . 



Warren. 
Welch.. 
White... 
Wayne. . 
Westcett 
WaU .... 



Wroth* 



MiscoUane 



Jan. 


Fab. 


Mar. 


April 


May 

1 


Jam 


Total 


12 


5 


5 


10 


2 


35 


3 


I 








2 


7 


] 


4 


27 


48 


48 


34 


162 


10 


g 


0 


Q 


2 


I 


40 


Q 




5 




2 




21 


5 




4 




3 


*2 


23 


14 


"3 


g 


14 


3 


2 


45 


5 


2 


3 


4 


2 




16 






3 


j 






4 


2 


2 


1 


j 






5 


1 




3 


1 




i 


6 


1 






2 




l 


4 


1 




"l 






i 




j 




2 






i 


4 






] 
















2 


* j 










'4 


5 






10 








2 




i 


3 








1 






1 










i 




1 


15 


5 


7 


6 


4 


3 


40 


5 


3 


6 


13 


8 


11 


46 






6 


4 


4 


2 


16 


i 












1 


i 












1 




i 










1 




1 




1 






2 


328 


60 


161 


148 


90 




876 


523 


215 


442 


325 


1123 


89 


1717 


1262 


500 


1852 


1250 


634 


627 


6224 


5 


4 


3 


1 


3 




16 




2 










2 




1 










1 








i 






1 










3 




3 


410 


22 


46 


47 


36 


15 


574 


107 


57 


164 


86 


39 


15 


468 


60 


g 


16 


14 


4 


g 


110 


05 


4 


13 


10 


9 


7 


138 


517 


128 


277 


180 


86 


67 


1255 


41 


5 


19 


20 


15 


g 


109 




1 


4 


4 


1 




18 






g 


12 


14 


g 


41 






4 


I 


j 




g 




*2 




4 


I 




13 






3 


3 






g 






2 








2 














1 






1 








1 




i 










1 




1 








1 


2 




1 




*4 




1 


6 


2 


1 










3 


1 






'i 




2 


4 


1 








i 




2 








1 






1 


1162 


378 


1183 


872 


386 


249 


4230 


146 


72 


141 


92 


39 


15 


504 


169 


116 


236 


173 


106 


55 


854 


4 


2 


6 


2 


1 




16 




1 


3 


2 






7 






2 


1 






4 


8 


3 




1 






12 


2 




i 


2 


'i 




7 




i 










1 








2 






2 



1206 


562 


1168 


755 


343 


236 


4270 


107 


56 


158 


198 


170 


145 


834 


40 


2 


22 


13 




3 


84 


56 


19 


32 


24 




15 


160 


7 


3 


5 


2 




2 


20 


5 




2 


10 




2 


20 


4 




1 


4 






10 


15 


9 


5 


12 




12 


68 


5 


4 


7 


4 




3 


27 


4 


5 


3 


6 




3 


24 


7 


2 


11 


4 




3 


34 


7 


1 


3 








11 






13 


14 




2 


35 












1 


1 






i 


i 




1 


4 


3 




2 


1 




1 


8 








1 






1 




i 










1 




l 




2 






4 


28 


2 


15 


14 




7 


80 



10 


6 


6 


13 


2 


7 




2 


4 


2 


2 


1 


'7 


















i 






154 


26 


62 


38 


19 


29 


163 


53 


81 


51 


33 


20 


31 


3 


19 


14 


5 


4 


41 


6 


18 


28 


12 


5 


9 


6 


4 


5 


8 


8 


13 


3 


7 


3 


3 


1 


2 


2 


2 


1 






1 




















1 






1 


4 


3 


1 




433 


50 


49 


60 


62 


32 



1 
I 

43 

11 
8 
1 



76 
110 
40 
30 
7 
1 
1 





Jan. 


Feb. J 


lar. 


April 


Ma? J 


me Total 


30 




10 




46 




97 


4 


3 




1 


g 


08 


Brae 


8 




1 


• j 






10 


Bibcock 


8 


i 




2 






H 


Borland 




i 




1 






2 


• 


63 


4 


8 


2 


1 


1 


84 






1 










1 


Churcb-Fiold . . 


27 


3 


"i 




i 


j 


33 


Celurabua Bug- 
















_I7 


24 


2 


2 


3 


2 


1 


34 


Detroit 


521 


34 


28 


16 


14 


5 


618 


Eaiie 




1 










1 


Fuller Buff?.. 


1 


2 


12 


8 






23 


Flandare 


8 


3 


11 








22 


CrinnoU 


108 


15 


10 


1 


10 


2 


146 


Hupp- Yeats. . . . 


41 


4 


3 


3 




3 


54 








1 


2 




1 


4 




38 


2 


7 


4 


4 


1 


56 


Phipps-Grinnell 


4 










1 


5 


Ranch ft Lang 


139 


4 


12 


4 


4 


2 


165 


Roi . 


3 












3 


Standard 






1 


3 


2 




6 












1 






Walker 


14 












15 


Wooda 


80 


8 


8 


3 


4 


"i 


104 




1219 


93 


118 


56 


44 


22 


1552 



COMMERCIAL GASOLINE VEHICLES 



Aliiao-Sanipswi 

Autocar 

Aleo 

Aetna 

Attarbary 

Admiral 

AtJaa 

AttJTJ 

Baystar 

Bawling Green. 



Commerce . . . 

Chase 

Caaa 

Commercial. . 
Crown 



Duplei 

Durant-Dort . . 

Denby 

Detroit Motor. 

Dudley 

Dart 

Diamond T 

Driggr-Seabury 
Dewafiac 



Enterprise. 



Federal 

Four-Wheel- 
Drive 

Falcon 



C.M.C 

Grabewsky . . 
Grand Rapids. 

Gramm 

Gaeth 

Gaylord 

Calloway 



27 


4 


4 


10 


6 


5 


56 


6 


4 


8 


13 


7 


4 


42 


1 




1 






1 


3 


I 




1 


i 






3 








l 












i 


i 






2 








l 






2 








l 


1 




2 




2 


3 


4 


1 




10 








1 






1 










i 




1 












3 


3 


77 


5 


8 


9 


13 


5 


117 


23 


2 


4 


4 


2 


2 


37 


8 


2 


6 


5 


5 


1 


27 


3 










I 


5 








i 




1 


2 


3 




4 




1 


2 


10 


19 


6 


18 


32 


10 


6 


91 


1 




1 


1 


4 




8 










4 




4 


1 












1 






i 








1 


'i 
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Detroit Package Wagon Enters Field 



750 -Pound Capacity Vehicle on a 
Out by the Detroit Commercial 



Light Chassis Brought 
Car Company at $690 




DETROIT'S automobile roster is to carry another name. 
The Detroit Commercial Car Co. has been formed with 
W. D. Paine, formerly a zone supervisor of the Max- 
well Motor Co., as its president and general manager. The 
personnel of the company other than Mr. Paine has not been 
made public, but it is understood that sufficient capital is 
available for extensive manufacturing operations. Head- 
quarters are being established at 1225 Woodward Avenue. 

The product of the Detroit Commercial Car Co. is to be a 
light delivery vehicle, known as the Detroit Package Wagon, 
and having a rated capacity of 750 lb. Three types of light- 
delivery bodies are listed, one a standard panel body form of 
vehicle selling at $690; another style having an open express 
body and also selling at $690; and the third a full panel type 
of more elaborate body construction at $745. 

The chassis is practically the same as that used by a 
passenger car of similar size. This is quite a logical thing, 
because the load rating of 750 lb. along with the desirability 
of moderate speed in getting from place to place put the 
requirements of such a business vehicle very much in the 
same class as those of the average moderately light passenger 
automobile. 

3'/i by 4 Block Motor 

The chassis possesses a wheelbase of 106 inches and is 
powered with a four-cylinder block motor, Z l A by 4. This 
develops 25 hp., it is claimed. The springing is rather out 
of the ordinary for a delivery car in that the rear suspen- 
sion is by full cantilever springs. Tires are 30 by 3% pneu- 
matic. Also suggestive of the passenger type of vehicle is 
the floating rear axle which incorporates spiral-bevel gearing. 
Gearset and clutch, both in unit with the engine, are com- 
pactly designed. The clutch is a multiple disk type, and the 
gearset gives the conventional three speeds. The equipment 
at the prices above includes a single unit electric cranking 
and lighting system, which is a desirable feature in light de- 
livery work, saving time of stopping and re-starting the 
engine, and also having an effect upon the fuel economy. 

In detail, the engine offers nothing out of the standard 
beaten bath, being a compact unit. The cylinders are of 



Above — Manifold tide of the 3'A by 4-in. four-cylinder block motor 
used In the Detroit Package Wagon ahowing mounting of carbu- 
reter and Ignition distributer. Below — Right aide of motor, show- 
ing motor generator 

the L-head form with all valves on the left, cover plates in- 
closing the rods in good fashion. To promote lightness the 
crankcase, which is of barrel form, is of aluminum, being in 
unit with the housing of the flywheel. The cylinder block 
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Right— Floating type of 
rear axle used on Detroit 
Package Wagon, with 
cover plate removed 
showing spiral bevel driv- 
ing gear. Brakes are 
12. In. In diameter with a 
width of 2 In. 

Below— Detroit Package 
Wagon with standard 
panel body selling for 
$690 





bolts to the case, and a bottom portion serves as the oil 
reservoir and cover for the bottom of the power plant as 
well. Its removal exposes all of the main bearings. 

One-Piece Combined Manifold 

Simplification of the intake and exhaust manifolding is 
brought about by the casting of both in one piece. The in- 
take portion is below the exhaust part, and opening at the 
bottom center of the combination being for the carbureter 
attachment, while the exhaust-pipe connection is at the rear. 
This not only serves to clear up the valve side of the engine, 
but it has the advantage of bringing the incoming gases into 
intimate contact with the hot-exhaust piping, thus doing 
much in the interests of vaporization of the fuel. 

Chrome-nickel steel is used for the camshaft and crank- 
shaft alike. Each is carried on two bearings of good size, 
and numerous tests are said to have developed no weak- 
nesses in these important parts. Standard construction is 
rigidly adhered to in the design of the valves, pistons, con- 
necting-rods, and other internal parts, with lightness one of 
the aims. The idea has been to attain speeds which would 
put the engine in the so-called high-speed class. This ought 
to be most desirable for commercial car work, as the higher 
speed must necessarily have a beneficial influence on the 
gasoline economy. 

The helical timing gears are neatly inclosed in aluminum 
housings at the front, while the drive for the motor-generator 
is provided for by a silent chain running in oil. This elec- 
tric unit is carried on the right rear side of the crankcase 
on a specially-provided bracket. The end of the electric-unit 
housing is flanged to bolt directly to the crankcase support, 
thus making for good alignment of the parts concerned. 
Operating in the customary manner, the electric unit drives 
the crankshaft through its chain connection when doing its 
starting duty, and is in turn driven from the crankshaft 
when ordinarily running as a generator. 

Connecticut Ignition System 

Energy for ignition comes from the storage battery, its 
distribution being taken care of by a Connecticut coil and 
distributer mounted in a vertical position at the rear of the 
cylinder block and driven from the rear end of the camshaft 
by spiral gear connection. 

Theimo-syphon cooling in conjunction with a honeycomb- 



type radiator has been well adapted to the car, and splash 
lubrication has also been nicely laid out for the motor. These 
two items are very important for commercial work especially, 
for the cars get little rest, and must have substantial oiling 
arrangements along with adequate cooling facilities. 

Smooth action of the clutch is also very important, and the 
maker states that the matter of gradual starting has not 
been neglected. Many times costly and fragile merchandise 
must be handled without jarring, and thus the clutch is called 
upon to be sweet of action. The clutch is therefore made to 
run in oil, with the plates held in engagement by one large 
main spring operating on four levers, the construction per- 
mitting the use of a comparatively light spring, and at the 
same time, owing to the large leverage obtained, providing 
a heavy gripping power. 

Hotchkiss Drive 

Drive is transmitted by a chrome-nickel steel shaft and 
two universals. The drive is taken on the Hotchkiss prin- 
ciple. That is, instead of having a torsion tube or a torsion 
rod alongside of the propeller shaft, the springs are used to 
push the car as well as to take the torque. This makes for a 
flexible chassis, and is doubtless well fitted for work in the 
light delivery-vehicle field, although somewhat unusual as 
compared with the average truck or delivery-car chassis. 

Both differential and driving gears are of chrome-nickel 
steel, and the mechanism of the rear axle is all mounted on 
ball and roller bearings. At each side of the spiral bevel 
gearing there are both ball and roller bearings, the latter 
taking the thrust. At the wheel ends of the axle shafts they 
are carried by two roller bearings. Brakes should prove 
amply powerful for the vehicle with their width of 2-in. and 
12-in. diameter. 



Willys-Overland Building in St. Paul 




The Willys-Overland Co. has started work on a new four-story 
and basemen: building in St. Paul, Minn., with a frontage of 461 
ft. and a depth of 18S /(., 6 in. Part of the structure will be used 
as a service station and salesroom and the balance will be utilized 
for warehouse purposes. The structure will be of brick and steel 
and fireproof throughout. When completed it will contain 435,000 
sq. ft. or approximately 10 acres of floor space, or about the area 
contained in four city blocks. St. Paul was chosen as a distributing 
point because of its location in the heart of a prosperous farm belt 
and being the largest railroad center in the Northwest. The records 
of the company show that 60 per cent of the Overland product goes 
to farmers, and Wisconsin, Minnesota and the Dakotas rank high in 
its sales reports. 
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Aluminum versus Steel in Motor Construc- 
tion— J. E. Diamond Replies to F. R. Porter 

. By James E. Diamond 

Engineer, Aluminum Coatings Company 



CLEVELAND, OHIO — Editor The Automobile: — Mr. 
Finley R. Porter's letter published in The Automo- 
bile of Sept 2, equals in interest his contribution in 
the Aug. 12 issue. However, in several major particulars 
there still remains the same lack of coincidence in our re- 
spective views, though on one or two points we seem to be 
in a little closer agreement. Your contributor concedes that 
where rigidity is a main consideration, as in crank and trans- 
mission cases, aluminum is the proper material. This would 
leave undecided the question of the motor in which crank- 
case and motor block are cast integrally, the conclusions 
drawn by Mr. Porter being against the aluminum cylinder 
proper. As a matter of fact this design is rapidly gaining 
favor, and is a most desirable proposition from the aluminum 
standpoint 

Aluminum Piston Aids Efficiency 

There seems to be as much of a difference of opinion con- 
cerning the aluminum alloy piston as before existed. I feel 
just as strongly that the aluminum piston will prove entirely 
successful in a high-duty motor as Mr. Porter does that it 
will not Not only will the Lynite piston go hand in hand 
with this new type of motor, but it will be a factor in its 
greater successes. My conclusions are based as much on 
experience as anything else. Certainly some of the recent 
racing creations may truthfully be characterized as high-duty 
motors, and unless I am misinformed, practically all of the 
motors competing in recent speedway events have been 
equipped with aluminum alloy pistons, and that in addition, 
less piston trouble was experienced with those of this type 
than with the steel ones. 

Mr. Porter minimizes the importance of the much greater 
thermal conductivity of the aluminum piston. My belief is 
that the advantages this offers may not be minimized. He 
bases his belief that this thermal property of the aluminum 
pistons has no real value due to the clearance between piston 
and cylinder, that is, that the piston is heat insulated. Un- 
questionably there is a retardation in the transference of 
heat due to this condition, the heat having to pass through 
either an air space or an oil film, but in the final analysis is 
this the governing consideration? After all, is not the con- 
duction of heat away from the piston head the main con- 
sideration? 

The temperature generated by the explosion is conceivably 
momentarily intense, possibly exceeding even the melting 
point of iron, but in an exceedingly brief period of time this 
heat is being conducted to every portion of the piston. While 
this is taking place it is reasonable to suppose that the cyl- 
inder wall is abstracting a large quantity of this heat. In 
the distribution of the remainder of this heat throughout the 
entire piston, it will assume a higher mean temperature, and 
yet well within the safe temperature limit of the alloy. 
"That the cylinder walls will abstract a great deal of this 



heat in the succeeding strokes, or until the next power one, 
may not be doubted. The fact that the carbon deposit on 
the head of aluminum pistons is much less than on iron ones 
would seem to show that the piston head is always cooler. 
Possibly the foregoing reasoning is false but it is the only 
one that seems to explain the results obtained in some re- 
cent experimental work. The case might be cited of a 5-in. 
Lynite piston being used in a high compression motor de- 
veloping 170 hp. or thereabouts, well ripped, the transverse 
rib running nearly to the bottom of the skirt, with a skirt 
clearance of but 0.008 in. Without the ribs much greater 
clearances were necessary. In my opinion the significance 
of this is that these ribs conduct the heat away from the 
head, distributing it uniformly throughout the entire piston. 
Perhaps the additional radiating surface has something to 
do with it also. I am convinced that there is no weakening 
of the head of the Lynite piston, due to the exceedingly brief 
duration of the explosive temperature, and its immediate 
distribution. In any event, the head might be made three 
times thicker, and yet introduce no additional weight Mass 
for mass the head of the light piston would compare very 
favorably in strength with the head of the steel piston ad- 
vocated by Mr. Porter. 

Unquestionably, the high-duty motor is the motor of the 
future, but as stated previously the Lynite piston is not go- 
ing to be left behind. Regardless of the horsepower to be 
developed per cubic inch of displacement (0.5 hp. per cubic 
inch seems extraordinarily high), this type of piston will 
answer all requirements, and especially there need be no 
worry whatever about substituting this type for motors of 
the bores mentioned, namely 3 in. and it is self-evident that 
the steel pistons will always cost much more than the alumi- 
num one. 

Failures with Steel Pistons 

I believe it quite proper to state that several engineers here 
have at one time or another looked longingly toward the steel 
piston, and where tried, that realization has fallen short of 
anticipation in many respects. One of these engineers has 
told me that he had found it necessary to allow much greater 
clearances than for luminum alloy ones, the permissibly 
thinner sections used, and necessary with weight-saving an 
object, expanding exceedingly quicker, and the expansion no 
mean amount. This seemed to be the main source of trouble. 
Further when the steel piston seized it invariably damaged 
the cylinder, whereas the seizure of the aluminum alloy pis- 
tons very rarely did any damage. The question of clear- 
ances with the aluminum pistons has not proved to be the 
troublesome problem anticipated, and several methods of 
eliminating piston slaps have been developed. 

Question of Tensile Strength 

The writer purposely placed the figure for the tensile 
strength of aluminum low, merely for purposes of corn- 
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parison. In stating that the average strength of the steel 
used in an all-steel job would be nearer 60,000 lb. than 
120,000, which figure is arrived at by accepting as fact Mr. 
Porter's statement that the strength of aluminum is but one- 
sixth that of the modern steel, the steel casting was assumed 
to play a very important factor in the all-steel motor. Merely 
as a matter of general interest, my company is prepared to 
furnish Lynite alloys which have a tensile strength between 
40,000 and 50,000 lb. per sq. in. I certainly appreciate the 
extraordinary strength of some of the recent steels after 
proper heat treatment. I assumed that steels with a strength 
ranging between 200,000 and 300,000 lb. would be used for 
the camshaft, crankshaft, wristpin, etc. Concerning cast 
iron, my opinion still is that the average tensile strength will 
not exceed 20,000 lb. and that if a strength of 38,000 lb. is 
being obtained the material must be a semi-steel and it is not 
fair to classify it as an iron. 

Aluminum Motors on Stocks 

Mr. Porter still seems to be doubtful as to the feasibility 
of the sleeve construction in the design of the all-aluminum 
motor. My personal opinion is that the matter has passed 
beyond the stages of academic discussion in view of the fact 
that one manufacturer of the highest grade cars already has 



started fairly large production (nearly 1000 motors) and 
will, I believe, shortly announce an all-aluminum motor. Cer- 
tainly an intense interest has recently been displayed in the 
possibilities of this material in motor construction. Certain 
other manufacturers have told the writer of their determina- 
tion to build aluminum motors exclusively when conditions 
again become normal. 

Were the writer given to prophecy he would say that the 
aluminum motor was going to play a mighty part in the 
future of the motor industry, though he hastens to agree 
with your contributor that an all-steel motor may be built 
that will occupy a position of superiority all its own — but at 
what cost? The Mercedes aeronautical motor can never be- 
come a production proposition, and can never be less than ex- 
travagantly costly, and the matter of cost is certainly a vital 
factor to-day. 

My impression is the same as your contributor's that the 
goal is the elimination of useless expenditure for material 
and methods not consistent with the results obtained. The 
writer submits that if the desired results are attainable by 
the use of aluminum; and where this is the case, why use 
the all-steel job, the cost of which is infinitely higher than 
the aluminum? — James E. Diamond, Engineer, Aluminum 
Castings Co. 



Samson Electric System for Cars Under 25 Hp. 

Starting and Ignition Switch Are Combined 



FOR small cars having motors develop- 
ing not in excess of 25 hp., the 
Samson Engineering Co., Louisville, Ky., 
has brought out, under the name of type 
C, a complete electrical system for start- 
ing, lighting and ignition. The entire 
system comprises three units with the 
various accessories necessary for their 
operation. These units are a small motor 
generator with ignition apparatus built 
integrally with it, a 30-amp. hr. storage 
battery and a combination starting and 
ignition switch. 

Inherent Regulation 

The motor generator has inherent 
regulation, the winding being so 
arranged that below certain speeds it 
acts as a motor and above certain speeds, 
as a generator. It is connected to the 
crankshaft by a silent chain with 3 to 1 
gear reduction and exerts 40 ft lb. at 
the armature shaft. The motor gen- 
erator is constantly engaged with the 
crankshaft and when the latter is run- 
ning under its own power the motor gen- 
erator acts as a dynamo furnishing cur- 
rent to the storage battery at a constant 
rate. 

Easily Accessible 

The ignition apparatus is a high-ten- 
sion battery system having either auto- 
matic or hand advance. The interrupter 
mechanism is designed to eliminate lag 
and the breaker box and distributer are 
arranged to be accessible. The entire 
ignition outfit can be examined by the 
removal of a thumb screw which releases 
a small aluminum cap and exposes all 
the working parts. The system operates 
on the closed circuit principle and the 




Samson type C starting, lighting and Ignition 
system 



transformer coil is a part of the dash 
unit, thus giving a convenient mounting. 
For the ignition wires at the back of the 
dash unit there are suitable terminals 
and a housing to protect the connection. 
The starting and ignition switches 
operate together, thus giving an adapta- 
tion of the so-called non-stalling prin- 
ciple in which at low engine speeds, ad- 
ditional torque is furnished by the start- 
ing motor. 

The operation is simple and is well 



adapted for the lower priced cars. To 
start, the switch knob is pushed all the 
way in, which cranks the engine, and as 
soon as the latter is running under its 
own power, the knob is released connect- 
ing the battery for recharging. In stop- 
ping the car, the knob is pulled out until 
it is held which breaks the connection 
between the dynamo and the battery dis- 
connects the ignition and when the key 
is removed, leaves it locked in this posi- 
tion. There are no automatic reverse 
current relays or cutouts, and everything 
has been done to keep the device simple 
and efficient and at the same time of low 
price. A special design is being made 
for Ford cars. The type C motor gen- 
erator is 8 in. high, 5 in. wide and 13% 
in. long, weighing 40 lb., and an arrange- 
ment has been made with the Columbia 
Machine Co. of Brooklyn, N. Y., whereby 
the latter concern will manufacture the 
Samson system. The headquarters of 
the Samson company, however, will re- 
main at Louisville, and the marketing of 
the product will be handled from the 
Louisville office. The price has not as yet 
been fixed. 
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Wiring diagram of the new Samson type C electric system for cars under 25 hp. 
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Refers to Power Consumption 



EDITOR The Automobile: — Referring to your reply to 
A. W. P.'s inquiry of Fort Barry, Cal., in the Rostrum 
Department for Aug. 19, this seems to me to be such 
an important subject that I cannot refrain from giving my 
views on the tooth pressure question. I have always thought 
it the best practice to use the motor as a brake, thus saving 
the brakes as well as running less chance of accident through 
failure of the brakes. Many of my friends drive in the 
same way, and I have yet to hear of a stripped gear due to 
this practice. 

Referring to your illustration of the train of gears: If 
when you turn a train of gears by the pinion you use a crank 
equal to the radius of the pinion, and when you turn the large 
gear, a crank equal to its radius, you will find the pres- 
sure required on the two cranks will be the same, and is 
exactly the pressure exerted on the teeth of the gears. 

In other words, the tooth pressure on each gear of a pair 
must be approximately the same at any moment, because the 
teeth of the driven gear cannot receive more pressure than 
is transmitted by the teeth of the driving gear. This being 
true, the tooth pressure will be the same, when transmitting 
the same power, no matter which gear is driving. 

As you state, the gears will transmit the same power 
whether starting or stopping in the same distance, provided 
we do not consider friction. But, when we consider that 
the friction of the rear axle and front wheels as well as the 
road friction must be overcome by the motor in starting, 
while this friction helps to bring the car to a stop, it will be 
seen that the power transmitted by the gears in stopping will 
be considerably less than in starting. 

Los Angeles, Cal. C. V. C. 

Points on Tire and Tube Repair 

Editor The Automobile: — It appears to me that you 
might publish some good points from time to time on re- 
pairs for tires and tubes. There are many minor repairs 
that the individual can do in his own garage, but he lacks 
the courage or proper knowledge of how to do the thing well. 
An interesting question is, what can a man do properly, and 
the manner of doing it, explaining any useful tools and 
their use? Should tubes be repaired by self-vulcanizing 
patches for minor troubles and limitations of same? Why 
are same more apt to blister, etc? Where a vulcanizer is 
used, should there be an outside or inside repair and what 
will be the dividing line between the two types. Note that 
very small outside repairs with heavy tubes are apt to mean 
a thin wall at point of puncture, and kindly give the best 
method for preventing same, etc., etc. 

2 — For shoes: means of repair and limits of ordinary 
equipment? Advisability of plastics, doughs, etc.? Treat- 
ment of blowouts by inside and outside patches, together 
with reliners, etc., and best types. 

South Bethlehem, Pa. W. P. J. 

— Such a treatise was given in The Automobile for Sept. 
18, 1913, and the subsequent issue. This covered in two 



in Motor Braking 

parts a complete course in what to do for tire repairs both 
on the roadside and garage. In this it was pointed out 
exactly how to repair different kinds of punctures, what tools 
to use, how to go about the work, and the necessary pre- 
cautions to take to do a good, complete job. Shoes and 
vulcanizers are also carefully treated, and if you have a 
copy of this issue on file it will answer all the questions 
asked in your inquiry. 

Bijur Electric System on Packard 

Editor The Automobile: — Will you please explain the 
self-starting system used by the Packard cars, and the name 
of same? 

2 — Does a mechanical lubricator need any adjusting as to 
how much oil to feed is needed? 

3 — How can one tell whether the height of level in the 
splash system is correct? 

N. Y. City. L. K. 

— For starting and lighting the Bijur constant voltage 
two-unit system is employed on the Packard. Ignition is by 
a timer with both automatic and hand advance; this is a 
special Delco product with one breaker cam operating two 
complete six-cylinder systems. 

2 — A mechanical lubricator generally has adjustments for 
each of the individual pumps which force the oil through the 
independent leads. The adjustment generally controls the 
length of the pump stroke, which in turn governs the amount 
of oil fed. 

3 — The oil level in a splash system can generally be de- 
termined by a riser gage mounted on one side of the crank- 
case. The level in the troughs is generally governed auto- 
matically, and if the oil is of sufficient depth in the pan to 
give a feed to the pump, the oil in the troughs will be correct. 
If the motor smokes it is sometimes an indication that the 
level is too high in the crankcase, but as a rule, the splash 
level is worked out in the factory and need not be touched 
by the driver. 

Wants to Increase Motor Power 

Editor The Automobile: — I have a 1913 Hupmobile 32 
which I intend overhauling this fall, and in doing so would 
like to make a few changes. I would like to cut some weight 
off the reciprocating parts and I thought of boring some 
holes in the lower part of the piston and reducing some of 
the weight this way. Would you advise this? 

If so, how close to the rings would I dare bore and what 
size holes and how close from center to center, the bore and 
stroke being 3% by 5%? Would there be any other way in 
which I could reduce the weight without interfering with the 
strength of the parts? I notice also that on the timing 
marks on the flywheel, the valves do not open until the mark 
is about % -in. past center and closes about %-in. before the 
mark reaches center. I believe the cams are worn too much, 
thus affecting proper valve action. Am I correct in this, 
and if so, what would you recommend me to do to overcome 
this? 
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I would like to increase the power of this motor, also re- 
duce the vibration at the higher speeds. Anything further 
which you may think of to suggest would be appreciated. 

Lancaster, Pa. E. W. K. 

— Drilling holes through the pistons would not so much 
endanger the strength of the piston as it would the supply 
of oil to the rings. A number of these holes, if carelessly 
arranged, would act to starve the cylinders of lubrication 
with the result that the cylinders would rapidly wear. 
There would probably be no harm in drilling a few %-in. 
holes scattered about the skirt of the piston, but the weight 
reduction gained in that way would amount to very little. 

There is a possibility that the timing is incorrect due to 
cam wear, but you can readily determine this by checking 
up the timing with the following: 

If the car is model K, inlet opens 11 deg. past top center, 
closes 43 deg. past bottom center. Exhaust opens 38 deg. 
before bottom center, closes 6 deg. after top center. If the 
car is model H, inlet opens 25 deg. past top center, closes 
36 deg. past bottom center. Exhaust opens 40 deg. before 
botton center, and closes 20 deg. past top center. 

You could probably increase the power of this motor if 
you wanted to go to the expense by putting in a new cam- 
shaft with flat-faced racing cams and by having aluminum 
pistons, and tubular connecting-rods made. This would be 
quite an expense however, and it is doubtful if the gain 
would justify the expense. The ignition timing can also be 
advanced to give the earliest possible spark at extreme high 
speeds. 

Some Automobile and Other Terms - 

Editor The Automobile: — What does Grand Prix mean? 

2 — What does Marathon mean when used in connection 
with races? 

3 — What is the meaning of garage? Does it mean a barn 
and is it a French word? 

4 — What speed should a racing car be capable of making 
with a four cylinder motor 3 7-8 by 5 1-2? The motor speed 
on the block is 3500 r.p.m., and the car weighs 1190 lb. and 
has 30 by 3 tires on wire wheels. The car is a special. The 
builder claims a maximum speed of 120 m.p.h. The present 
owner claims that at a recent test on a beach, the course 
straightaway, that a full mile was made in 34.09. This would 
be close to 103 m.p.h. Do you think it reasonable to expect 
from the foregoing description that the car would make that 
speed? 

Center Village, N. Y. M. J. C. 

—Grand Prix are the French words signifying grand prize. 
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2 — The word Marathon in connection with races signifies a 
contest held as a test of endurance and speed over a course on 
the open road, 26 miles, 385 yd. in length, or around a track 
in which the same distance must be covered, an imitation of 
a race run originally during the new Olympic games at 
Athens, Greece, in April, 1896. The name is derived from the 
legendary run of Pheidippides, who is supposed to have run 
to Athens after the Battle of Marathon, announced the vic.ory 
and dropped dead in the market place. The distance the 
legendary runner covered is said to have been that given 
above. This name is never used in connection with automo- 
bile races except at the Montamarathon, where the name has 
been given as a pun on the Montamara Festival, which is 
held at the time of the race. 

3 — The meaning of the word garage is a building for the 
storage of automobiles. It is derived from the French word 
meaning the same. 

4 — It would be impossible from the data which you furnish 
to give any estimate of what the speed of the car can be 
as there are too many other factors which enter into the 
determination of speed. 

Speedometer Shaft Should Be Tight 

Editor The Automobile: — Following is a little experience 
which I have had and which may be of value to some of the 
readers of The Automobile. A year ago I had a speedom- 
eter which bothered me by the speed indicating dial not re- 
maining steady but oscillating back and forth. I tried a 
number of different experiments and finally tightened the 
swivel joint on the end of the flexible shaft near the gear. I 
also strapped the shaft to the radius rod of the car, thus 
preventing it from swinging. This remedied the trouble. 
This year I have another speedometer and it gave me the 
same trouble which I remedied by tightening the swivel joint. 

There are two cases which I know of where the garagemen 
have told the owners of the cars that the inside parts of their 
speedometers were worn out and would have to be renewed. 
Their trouble was finally remedied by simply preventing the 
flexible shaft from swinging. 

W. Somerville, Mass. J. H. M. 

Ammeter Wanted on Cole 1915 4-40 

Editor The Automobile: — I have a 1915 model 4-40 Cole 
car equipped with Delco electric system. I have recently pur- 
chased a Weston ammeter which I have connected to this 
system. While it works it only seems to record about half 
the amount that it should. 
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Fig. 1 — Wiring diagram (hawing the Installation of the ammeter on the Delco system. When connected Fig. 2— Strap to be cut In 
at A1, the ammeter only shows a portion of the current. It should be connected at A connecting ammeter to Delco 
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Fig. 3 — Remy ignition for Regal model A 1909 car* 



This ammeter is connected from the positive pole of the 
battery through the ammeter to the button marked M or to 
tatonataMhtni X, -which is supposed to be in parallel 
-with the charging circuit, as I understand it, and as I was 
so instructed to connect it by the W a n to n people. 

It seems to me that by connecting it in the above manner 
I am only getting half the current through the ammeter, 
and any information which you can give me or a rough sketch 
of the manner of connecting this instrument will be greatly 
appreciated. 

Paterson, N. J. A. F. W. 

By referring to Fig. 1, the ammeter should be installed 
in the circuit given as No. 1 between No. 1 post on the com- 
bination switch and the lines running to the storage bat- 
tery, connecting the positive pole of the ammeter nearest 
the combination switch and the negative pole of the ammeter 
on the wire running to the storage battery, as the current 
runs from the combination switch to the battery. The high- 
est charging rate on the generator on this model is 14 
amperes or thereabouts, and the average is considerably 
lower than this. 

From your letter it is not quite possible to tell how the 
ammeter is installed, but from what you say, it seems to be 
correct, although the generator does not charge as high as it 
should. Nevertheless, the charging rate is never higher than 
14 amperes. 

As you state this meter is connected in parallel with the 
charging circuit as shown by A' would indicate only a part of 
the charging current. This meter should be connected in the 
charging line as shown by A. 

Connecting Ammeter on Hudson 6-40 

Editor The Automobile: — Kindly advise me whether an 
ammeter can be put on a Hudson 1914 six-cylinder 40 hp. 
car. 

Oil City, Pa. H. J. F. 

— To connect an ammeter on the 1914 6-40 model of the 
Hudson car proceed as follows: Remove three cap screws 
from top cover plate of motor generator housing and remove 
cover plate. This will expose the cutout relay; disconnect 
the black wire at the top right hand terminal of cutout relay 
and connect to positive ammeter wire; connect the negative 
wire of the ammeter to the cutout relay top right hand 
terminal where the black wire was disconnected; start the 
engine running and the ammeter will give the entire charging 
rate. Weston ammeter model 301 is generally used for this 
purpose and may be obtained from the Weston Electrical 
Instrument Co., of Newark, N. J., at a price of $6. 

Magneto Armature Windings Vary- 
Editor The Automobile: — What is the length, size and 
weight of wire used in the low-tension winding of a high- 
tension magneto of any standard make? 
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2 — What is the length, size and weight of wire used in the 
high-tension winding? 

3 — What is the strength of the permanent magnets used on 
high-tension magnetos and how are they magnetized? 

West Milford, W. Va. P. W. 

— The amount of wire used on the armature winding of the 
different high-tension magnetos varies with the different 
makes. A good example, however, of practice in this respect 
is that used on the armature of the Remy model P magneto 
where 1 lb. of number 18 Cotenamel wire is used. In the 
separate winding 8 1-2 lb. of secondary wire and 0.156 lb. of 
single primary wire are used. 

2 — This is answered under the previous paragraph. 

3 — The magnet of the Remy model P magneto will sustain 
about 3 lb. The magnets are magnetized by passing an 
electric current through a coil which surrounds the magnet 
in a charging apparatus. 

Wants to Bay an S. A. E. Handbook 

Editor The Automobile: — Kindly tell me how I could ob- 
tain an fi. A. £. aaiidhonk, camgtete as described in the July 
~n ii T Tmii w man i mi jti Ti n 

B -pa—Me so — i e, tsnld I do so rfree of nsaage.-arnd if 
nst, -what -wrmid tie cost be? 

Dayton, O. H. T. 

— The S. A. E. Handbook can be obtained from the Society 
of Automobile Engineers, 29 West Thirty -math Street, New 
York City. It cannot be secured free of charge, but must 
be purchased from the Society, which will furnish you the 
price upon request. 

Wiring Diagram for 1909 Regal 

Editor The Automobile: — Kindly give me a diagram of 
the correct wiring of a Regal model A 1909 equipped with a 
Remy high-tension magneto. 

2 — In what turns do the cylinders Are? 

3 — Could you give me the commencing and closing serial 
numbers of the 1916 Fords? 

Horton, N. Y. H. B. C. 

— The wiring diagram showing how the ignition is con- 
nected on the Remy system for the Regal 1909 model A is 
given in Fig. 3. According to the Regal company, the Remy 
low-tension system was used on this car and not the high- 
tension, and if the high-tension was put on, it must have been 
installed after the car left the factory. 

2 — The cylinders in the 1909 model A car fire in the order 
1, 2, 4, 3. 

3 — The Ford fiscal year ended July 31, 1915, and August 
1, 1915, was the beginning of the 1916 year. The first car 
built on August 1, 1915, had serial No. 856,516, and this is 
the first or opening number of the 1916 Fords. 

t 

Timing Valves by the Flywheel 

Editor The Automobile: — Kindly explain in the columns 
of The Automobile how to time valves on the ordinary car 
by the flywheel in a simple manner for an amateur? 

2 — What is the best speed of, a 1912 Winton six, in good 
condition? 

Berkley, Va. P. M. P. 

— In general you will find the flywheel of a motor 
marked for the proper timing so that you will not have to 
do anything further than to see that the marks register with 
the indicator at the proper time. In case the flywheel is not 
marked, however, the method of procedure is as follows: 

Bring the piston of No. 1 cylinder to upper dead center. 
On the frame of the motor, close to the flywheel, make a 
mark and then on the flywheel directly opposite this mark 
make another so that the two register when the piston of 
No. 1 cylinder is on upper dead center. If there is no portion 
of the engine frame sufficiently close to the flywheel for the 
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two marks to register it will be necessary to fasten to the 
engine some sort of an indicating mark such as a piece of 
sheet metal which extends close to the flywheel. The marks 
can then be made on this indicator. It is very often possible 
to slip a piece of sheet metal bent in a Z-shape between the 
two halves of the crank case with a hole so arranged that one 
of the bolts passes through the sheet of metal and holds it 
solidly. 

With the piston of No. 1 cylinder on upper dead center, 
which can be determined by placing a stick of wood on the 
top of the piston and moving the crank upward until the 
stick is at its highest point or by some other means which will 
vary with the make of engine, the valves are allowed to 
both be closed resting against their seats. The intake valve 
is then arranged to open at anywhere between dead center 
and 10 deg. past. This is determined on the flywheel by 
passing a tape around the circumference starting with the 
mark for upper dead center of No. 1 cylinder and going en- 
tirely around and then laying off the length of the tape in 
360 equal parts, each of which when laid around the flywheel 
will represent a degree. The timing gears are then meshed 
so that the intake starts to open a few degrees past top 
center. The exact number of degrees will be determined by 
the arrangement of the gear teeth, but it must be kept close 
to the top center. The time of closing of the intake will be 
determined by the cam and need not trouble you. When you 
have the mark on the flywheel for the point at which the 
intake starts to open for a No. 1 cylinder you should mark it 
I.O. No. 1. The point of exhaust opening is then determined 
in about the same manner, the opening of the exhaust start- 
ing between 35 and 40 deg. before lower center on the down 
stroke succeeding the intake stroke which, of course, is a 
down stroke. With the cams determined by the fact that 
the camshaft is in your possession, only the openings of the 
valves need be determined. 

After you have marked on the flywheel E.O. No. 1, signify- 
ing the exhaust opens for No. 1 cylinder, you should go to 
the next cylinder which comes into operation, and mark the 
flywheel. After having determined the proper firing position 
for the No. 1 cylinder, the other cylinders will take care of 
themselves, since the camshaft and crankshaft have been 
designed to act in unison. 

2 — This car should be able to make 60 m.p.h. or better. 

Width and Height of Two 1916 Cars 

Editor The Automobile: — What is the entire width and 
height of the 1916 Overland and Maxwell cars? At what 
points are these the widest? 

New York City. C. G. S. 

The width of the 1916 model 83 Overland is 67 in. and the 
widest point is across the rear fenders from tip to tip. The 
length with the top up is 148 1-2 in. and with the top down 
161 1-2 in. The height of the car with the top up in 82 in. 

The Maxwell touring car is 6 ft. 10% in. high at the 
highest point, which is directly over the third bow of the tour- 
ing car top when it is up. The widest point is from the outer 
end of the front hub caps at which point the width is 5 ft 
7 1-4 in. 

Light Weight Cuts Fuel Consumption 

Editor The Automobile: — How is it that the Franklin car 
obtains such a wonderful mileage on gasoline? What make 
of carbureter do they use? 

2 — What make of car is the Disbrow's Jay-Eye-See? 

3 — Did the Chalmers company ever try out a Weidely mo- 
tor? 

4 — Why did the Premier company discontinue its use? 

5 — When in good running order, what speed should an 
Overland, model 60, 1912, car attain? 

Somerville, Mass. C. R. N. 
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— The reasons given by the Franklin company for their 
good mileage on gasoline are the following: 1 — light weight; 
2 — air cooling, giving high thermal efficiency; 3 — valve-in- 
head construction giving high thermal efficiency; 4 — good 
mechanical efficiency for moving parts under load; 5— dash 
control of carbureter needle valve permitting mixture to be 
adjusted to suit varying conditions; 6— cord tires. The 
Franklin carbureter is used as shown in Fig. 4. 

2 — The Jay-Eye-See was made by the J. I. Case Threshing 
Machine Co., Racine, Wis. 

3 — The Chalmers company has never tried out the Weidely 
motor in their plant; nor made a full investigation of it. 

4 — The Premier company has not discontinued or aban- 
doned the Weidely motor but, on the contrary, is building at 
the present time cars regularly equipped with this power 
plant. 

5 — According to the claims of the Willys-Overland Co., 
the Overland model 60 will develop 45 to 50 m.p.h. on good 
roads. 

Valve Timing of Ford Opposed Motor 

Editor The Automobile: — What is the correct valve tim- 
ing, or as near as you can give it, of the old Ford double 
opposed motor? There is nothing which will tell me just when 
this motor was made. 

White City, Kans. L. W. G. 

— There were three types of two-cylinder motors built by 
the Ford company known as Models A, C, and F, and the fol- 
lowing information will advise you as to the way of determ- 
ing which model the car is and also as to the valve timing 
of each of the three models. 

The Model A has an 8-hp. motor with two cylinders with 
a stroke and bore of 4 in. each. The Model C, two-cylinder 
motor, 10 hp., with a stroke and bore of 4% in. each, and the 
Model F, two-cylinder motor, 12 hp., has a bore of 4% in. 
and a stroke of 4 in. 

In a Model A car the inlet valve opens 3% in. after center 
and closes at 3% in. before center. The exhaust opens 7% 
in. before center and closes on center. In the Model C the in- 
let valve opens 4 in. after center and closes at 3 3/16 in. after 
center; the exhaust valve opens at 6% in. before center and 
closes on center. The Model F inlet valve opens at 4% in. 
after center and closes at 7% in. after center, while the ex- 
haust valve opens at 3 1/16 in. before center and closes on 
center. These measurements given above apply on the rim of 
the flywheel. 




Fig. 4 — Sectional views through the carbureter used on the 
Franklin car. Thl* Is a Franklin product, and according to that 
company Is a factor In securing low fuel consumption 
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Fig. 1— Determining the elastic limit In the S. K. F. 

tory by Professor Strlbeck's bending test 



Ball Bearing Tests Involve 
Accurate Apparatus 

Methodsjat S.K.F. Ball Bearing Factory Include In- 
spection of Material and Finished Balls 
with Latest Apparatus 

By Arthur V. Farr 



IN the new laboratory which has recently been completed in 
connection with the factory in Gothenburg, Sweden, of the 
S.K.F. Ball Bearing Co., a series of tests are installed 
for its ball bearings which are an example of up-to-dateness 
in the care and precision of bearing finish, and inspection. In 
no industry which involves the use of modern steels is it neces- 
sary to be more careful with the material. Fineness of 
structure is a necessity, and for this reason the steel is refined 
from the best Swedish ores in small charcoal furnaces and then 
melted in small crucibles with the alloying substances added to 
form the special S.K.F. steel. 

Three Important Properties 

After all the care has been taken in the selection of the 
initial materials and in the manufacturing processes, there are 
three important properties which a ball bearing must have. 
They are first, high fatigue limit; second, high resistance to 
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Fig. 2— Machine used In S. K. F. laboratory for wear tests by 
direct grinding 



Fig. 



3 — For determining the elastic limit and modulus of 
elasticity, the above arrangement Is used 
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Fig. 4 — The Woehler machine for testing the limit of fatigue 
by direct fatigue test* 



Fig. 6 — Reboundimeter or tclerotcope used for testing for 
hardness 




Fig. 5 — Testing the finished balls for accuracy In a special appliance 
Fig. 7— Center of right column— The Alpha machine. This machine Is used In Brlnnell's 
ball pressure test for hardness 

blows and shocks, and third, highest resistance to wear. In other words, high 
tensile and compressive strengths and hardness with great elastic limit are the 
requirements. 

Two Tests Are Necessary 

There are two ways in which tests for these qualities can be carried out and 
both are necessary. First, by test pieces which have been treated exactly the 
same as the finished product, and second, tests on the actual finished balls. In 
the S. K. F. laboratory for the heat treatment of the test pieces there is an 
electric Heracus 300 to 1300 deg. C. adjustable furnace, and an Amer- 
ican gas furnace for temperatures up to 1100 deg. C, which is a muffle 
design with the muffle inclosed by a fire-clay chamber approximately of the 
same shape as the muffle. The burners project into the combustion chamber 
from opposite sides and force the flame into the space surrounding the muffle. 
There is also an oil bath heated by gas for lower temperatures up to 300 deg. C. 
In these furnaces the measuring of the temperatures is accomplished 
by a Le Chatelier pyrometer which operates upon the principle of measurement 
of a current of electricity produced by heating a couple of two wires composed 
one of platinum, and the other platinum with 10 per cent rhodium. The current 
is measured by a galvanometer. 

The Bending Tests 

After the proper heat treatment has been accorded with the apparatus de- 
scribed, the work of determining the elastic limit and the breaking load, or 
fatigue limit, is done by making bending tests. The method consists of insert- 
ing a test piece in two parallel jaws which are loaded and operated as shown 
in Figs. 1, 3, and 8. In determining the elastic limit and the modulus of 
elasticity, the deflection for each successive load is carefully determined, as in 
Fig. 3, by transmitting the deflections to a steel pin which is pressed against 
the middle of the test bar by a spiral spring. The movements of the pin are 
measured by the aid of a Marten's mirror apparatus. The test is so carried 
out that as soon as a permanent set has taken place, the load has been noted. 

For fatigue limit, direct fatigue tests are performed in accordance with 




Fig. 8 — Diagram of machine for bending 
tests, showing how the test piece is held In 
Jaws and the system of levers 
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Fig. 9 — Diagram of deflectometer, showing how the deflection!, 
produced in the hardened steel test piece, are measured on the 
scale, the readings being made by the telescope, shown to the right 




0 0.5 10 1.5 2.0 Z.S JO lb 

Millions of Revolutions to obtain Fracture 



Fig. 10 — Curve plotted to show the highest load reached without 
causing a fracture. This Is the limit of fatigue 



Woehler's method, which briefly consists of a shaft of steel 
rotating in two ball bearings and driven by a belt pulley 
from an electric motor, as shown in Fig. 4. The test piece 
is at each and of the shaft and is loaded at its outer end with 
a load resting with a ball bearing on the test piece. For 
each revolution a surface fiber of the material passes 
through a cycle of rest and maximum stress in each direction, 
A speed of 1400 r.p.m. is used with the starting load as 
near the fatigue limit as possible in order to shorten the time 
of the teat. After each 2,000,000 revolutions, the load is in- 
creased until fracture ensues. The highest load, without 
causing a fracture, is the limit of fatigue. The method is 
illustrated in Fig. 10. 

Resistance to Shock 

Resistance to shock is measured by tenacity, and to ascer- 
tain the degree of this property, shock tests are made with a 
Charpy's hammer having a capacity of 72-ft. lb. This ham- 
mer gives a blow of measured 1 impact by permitting a known 
weight attached as a pendulum to fall through a given num- 
ber of degrees against the test piece. 

Resistance to wear or hardness is tested for in the Brinnell 
machine. With this a hardened steel ball is forced under 
hydraulic pressure against the polished surface of the steel 
being tested. The quality of the material is judged by the 
size of the indentation due to the pressure of the ball on the 
test piece. The ball size used in the S. K. F. laboratory is 
0.2 in. and the pressure 22,000 lb. For very hard steel, 
Professor Marten's scoring method is used. By this process 
the polished surface is scratched by a diamond under a fixed 
load. The width of the scratch gives a comparison of the 
hardness. Reboundimeter or scleroscope tests are also used. 

Direct Grinding Testing 

Fig. 2 shows the S. K. F. direct grinding wear testing 
machine on which two test pieces are fixed simultaneously 
to a moving arm which carries them backward and forward 




Fig. 11 — Characteristic break of a hardened steel test piece 
0120 




Fig. 12 — Characteristic curves from ball tests 



over a rotating disk. This method gives a combined com- 
prehension of hardness and elasticity and is exceedingly 
accurate in its work. 

The direct tests on the finished ball comprise one for 
elasticity by the Marten's mirror process as shown in Fig. 
13, and one for hardness as shown in the illustration in 
which three balls are placed one upon the other. These are 
loaded and unloaded three times up to a certain given pres- 
sure, and after each series of loadings the center ball is 
taken out and the permanent set measured. If trials are 
performed with a number of balls of different diameters, 
the curves as shown in Fig. 12 are obtained by plotting the 
squares of the ball diameter as abscissae and the permanent 
set in millimeters as ordinates. With the curves it is pos- 
sible by comparison with a standard set of curves to deter- 
mine whether the balls are hard enough or not. This pro- 
vides a ready and exact means of comparison. 

In testing the finished races for accuracy, a special ap- 
pliance such as shown in Fig. 5 is used to determine the 
equality of the thickness of the outer race. With this 
apparatus the race is slowly revolved on a mandrel, and the 
small errors are indicated on the dial of the instrument. For 
the inner race a similar method is used. In meeting the 
limit requirement, the measurements are made on com- 
bination gages which are designed to be accurate to within 
0.000039 in. 

Allowable Tolerances 

The following tabulation gives the allowable limits: 
For the bore — 

Maximum + 0.005 mm. (0.0002 in.) 

Minimum — 0.010 mm. (0.0004 in.) 
For the outside diameter of small and medium brgs. 

Maximum ± 0.000 mm. (0.0000 in.) 

Minimum — 0.015 
For large brgs. 

Maximum -|- 0.000 mm. (0.0000 in.) 

Minimum ± 0.030 mm. (0.0012 in.) 



mm. (0.0006 in.) 




Fig. 13 — Diagram of method of making direct test on balls. The 
elasticity Is measured by the use of a Marten's mirror, the readings 
being noted by the uee of the telescope 
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The Car That Stays Young 

By M. C. K. 



(Continued from Sept. 2, page 431) 

ONE paragraph was devoted to fenders in the foregoing, 
the object being to present the most important con- 
siderations which have to do with their durability, 
especially their protection against disfigurement. Although 
fenders constitute one of the simplest features that could 
have been selected for beginning the sifting of data from 
which The Car That Stays Young may eventually be men- 
tally evolved, it became plain at once that a whole little 
book could be written on fenders alone if it were desirable 
to mention every detail by which they may influence the style, 
durability and value of a car. Yet, fenders are not an organic 
element in automobile construction ; a car can have the worst 
kind of fenders and be a good car in every other respect, 
and a sensible opinion of them can be formed without much 
previous study of automobile engineering. Though the 
nature and operation of the vehicle affect the durability of 
the fenders, they do not react upon the working parts of the 
power mechanism or the steering and therefore do not affect 
the operation. Perhaps for the reason that "there is nothing 
to understand" about features of this accessory nature, 
scarcely any attention has been given to explanations of 
their influence upon car values — not even in catalogs, where 
there would be room for complete monographs to help the 
public, as well as salesmen, to keep in mind the numerous 
little details which bear on car value but are easily over- 
looked. 

Building an Opinion 

In this place, where room must be made for all reasonable 
differences of opinion, each of the many subjects related to 
the fixed accessories or similar features can be followed only 
in its larger lines. The thing to be done, on this plan for 
quickly establishing a working basis for a final discussion, is 
thus to force one self to give definite expression in writing, 
for the purpose of ready reference, to the most important 
relations to durability and car value which seem associated 
with each of the simple construction features of an accessory 
character in automobiles, and to do the same, in so far as 
it seems practicable, with regard to working parts, exercising 
one's judgment during the progress of the compilation to 
limit the amount of material by excluding factors whose 
bearing upon durability and value is too difficult to determine, 
too indefinite or purely quantitative. 

In each instance, after actual and tried forms of construc- 
tion have been considered, there remains always the question 
if higher durability and value, as well as style, could not be 
attained by some method which has never been tried or which 
has been tried insufficiently or indifferently. In this respect 
the whole process for getting the subject under consideration 
should be of value for suggesting improvements, and these 
may subsequently, after being tried long enough, be turned 
into fresh data for a later type of The Car That Stays 
Young. 

In the matter of fenders — to illustrate the method — the 
question of the gage and weight of the material was not 
referred to, as it is very hard to decide. Dents and bent 
corners are noticed in many very heavy fenders of city cars, 
and while thin fenders suffer more and more conspicuously 
they can also be more cheaply replaced. The matter of 
leather fenders stretched over a frame was also left un- 
mentioned, as this type is being used less and less for au- 
tomobiles. The use of cloth fabric and of thin boards was 



passed by as an evident makeshift in point of style. Shaped 
sole leather fenders with unsupported edges were ignored 
because they have never been regularly manufactured and no 
means for making them hold their shape and giving them an 
attractive and waterproof finish has been developed. 

There remained the following proposition of data, subject 
to proof, disproof or elaboration from the funds of superior 
experience or special knowledge on the subject: 

Fender Requirements Restated 

For ears of high price: Full-crowned fenders with rolled 
edges front and rear; secured to brackets in such manner 
as to leave outer edges as free as possible to yield a trifle. 
Material, sheet steel probably not more than 1/16 in. thick 
or aluminum alloy about twice as thick. Finish, paint or 
chemical coloration. 

For cars of medium price: Crown-top fenders with rein- 
forced edges. Material, sheet steel. Finish, paint. 

For low-priced cars: Flat fenders of sheet steel, painted, 
with outer edges preferably flared at the most exposed por- 
tions in front and at the rear. 

For all cars: Fenders should be so short and narrow as 
not to become buffers in all directions, even with some sacri- 
fice of the protection against mud splashing. Front and 
rear ends (which are nearly always disfigured first) are 
either curved down to hug the wheels or reinforced with 
visor-like tips that are bent down sharply to catch the last 
of the splash, and the latter method seems to have the ad- 
vantage in the matter of avoiding disfigurement and for 
style and light weight. Which of these conformations is 
preferable seems, however, to depend largely on the positions 
of the wheels; the down-curved fenders being most suitable 
for a wheelbase that is short in comparison with the over-all 
length of the vehicle and the short and tipped fenders for 
wheels that are placed far to the front and rear, respectively. 
The inference may be that wheels so placed provide a very 
considerable measure of protection for other portions of the 
car, by causing the pneumatic tires to act as bumpers much 
more frequently than where other portions project farther 
at the front and rear. 

Since the protection obtained for fenders by making them 
narrow and short is due to the relatively greater projection 
of other portions of the car obtained by this means, it follows 
that additional protection can be obtained by making such 
parts as hub caps and running-boards unusually prominent 
and that the carrying of spare tires at the side or rear may 
be turned to account on the same principle. But little 
deliberate development of these provisions is seen in practice ; 
fenders are usually more exposed than strictly necessary. 
The choice for the purchaser lies therefore at the present 
time, so far as fenders are concerned, among a number of 
more or less satisfactory compromises. 

A Suggested Innovation 

With regard to the future, one can imagine improvements 
of different sorts. The writer would be inclined to look 
hopefully upon experiments, for example, with sheet metal 
fenders having less than half the width that is now usual 
and arranged to receive an extension at the outer edge of 
much more pliable yet fairly stiff light material requiring 
no special finish, such as may be found among cellite or 
fiber compositions, or impregnated textiles. It might not be 
easy to make such a built-up fender compare well in style 
with a perfectly new full-crown or crown-top all-metal 
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fender, but much more difficult style-problems have been 
solved and the comparison with a more or less disfigured all- 
metal fender in its third or fourth year of service might be 
to the advantage of the innovation. In lightness and in the 
convenience and cheapness of replacement — which should 
affect only the extension edge — it could no doubt be made 
superior and in efficiency as a mud guard fully equal. Fend- 
ers with channel iron reinforcement of the edge already sug- 
gest a method for attaching a non-metallic extension in the 
form of a down-flaring rim, whose shape would be supported 
by the curvature of the line of attachment while its moderate 
width of four to six inches would lend it sufficient resilience 
to make it resume its original conformation and surface after 
an accidental impact. The strongest advance argument 
against a fender of this nature is perhaps that the extension 
edge would not be substantial enough for a person to lean 
against or to resist malicious meddlers, but the ordinary 
leather fender as well as the pneumatic tire and all fine and 
lustrous finish are more or less open to one or the other of 
these objections, and they are not found important in prac- 
tice. 

Radiators 

Louis Renault many years ago presented to the world his 
solution of the problem relating to radiators for The Car 
That Stays Young. It is effective on the point of contribut- 
ing to the preservation of the car's appearance, not only by 
taking the radiator out of harm's way but also by rendering 
the motor accessible, so that adjustments and repairs can 
be made with small chance of denting the motor hood. But 
the Renault method involves the technical principle of cooling 
the motor by means of a relatively larger quantity of very 
slowly circulating water, meaning considerable weight and 
incumbrance. With the height required of a thermo-syphon 
radiator to make it function acceptably for the average 
modern motor of 2000 r.p.m. or more, the only place for 
the radiator is between the motor and the dash, as selected 
by Renault in the first place, and by this disposition the 
feet and legs of the driver are heated uncomfortably unless 
the dash is double-walled and provided with heat insulation. 
These and other factors make it necessary to consider the 
standard radiator located at the front end of the vehicle 
frame and operated with forced circulation as the type to be 
kept in mind. 

Widespread Desire for Strength 

Assuming that a radiator of this type has been found 
capable of taking care of its thermal work when new and 
that the same may be said of a number of other radiators 
which are of the same general type but varying in details, 
the practical question is one relating to these details and to 
the provision made in each case for protecting the radiator 
against deteriorating influences. These are in the main 
torsion of the car frame, vibration, rust and external shocks 
and are all fully recognized in the practice of automobile 
building. Opinions differ only with regard to the price 
that should be paid for minimizing them and for reconciling 
any precautions that may be adopted with considerations of 
traditions and style. It is safe to say that, if The Car That 
Stays Young had been the ideal ordinarily guiding the 
public's choice of a car, robust construction and flexible 
mounting for pleasure car radiators would have come into 
fashion before truck makers had shown the -way and certain 
standards would in that case have been developed by this 
time and would have been satisfactory even for cars which 
are driven roughly. Actually, however, the condition of a 
radiator after one year of use indicates mostly how the car 
has been treated and whether suitable shock absorbers have 
been fitted to the front springs or not. If the radiator 
remains as good as new in spite of rough car service there 
is apparently always question of a construction of much 



higher first cost than could be contemplated for a popular 
car, and, if the past year has brought out any radiator equip- 
ment for a low-priced car of which something decidedly 
better can be said, testimony to that effect has not yet been 
made known broadly. For The Car That Stays Young a 
radiator that steams too easily is better than one which 
springs leaks from either rust or vibration or frame torsion, 
and it is also usually cheaper, having larger water channels, 
thicker metal and fewer joints, but it should of course be 
possible to combine mechanical strength with thermal efficacy 
and economical construction. A good part of the problem 
involved in this need lies, according to testimony of radiator 
engineers, in making the air current produced by the cooling 
fan or by the car motion strike all of the water channels 
instead of only a portion of their surface and reconciling this 
with moderate dimensions by having the air spaces as small 
as practicable. In the Solex type, used for trucks and 
omnibuses, these requirements seem to be met except in so 
far as the centrifugal fan in the middle of the radiator 
occupies a considerable space which could not be spared so 
well in the case of pleasure cars. On the whole the develop- 
ment tends toward the use of plain thin vertical or circular 
water tubes of copper or aluminum, a top reservoir of more 
than nominal capacity and a centrifugal water pump of 
rather small dimensions — a sort of compromise between 
thermo-syphon and forced circulation but with all the needed 
improvements in the matters of flexible mounting of the 
radiator and increased efficiency in the management of the 
cooling air current still awaiting the final word of approval. 

External Protection 

Only in the external means for protecting the radiator 
against impacts is there anything definite whose undoubted 
value for tending to keep the radiator from deteriorating 
may be weighed against simple considerations of price and 
style. The use of a tie rod between the two lamp brackets, 
the transverse buffer and a well advanced position of the 
front wheels operate together with the sheet metal apron 
now frequently placed between the frame horns to keep a 
honeycomb radiator intact in its somewhat frail ornateness, 
though they scarcely suffice to prevent the thin metallic 
cooling fins on tubular radiators from being mussed or 
mashed. 

Fastidious motorists complain that the use of all the four 
factors referred to — tie rod, buffer, apron and advanced 
wheels — which incidentally with their other purposes serve as 
outer defenses for the radiator, gives the front part of the 
vehicle a cluttered appearance, and hold that in point of style 
only the wheel position and the buffer are admissible. Coupled 
with the fact that the principal weakness of the radiator is 
internal and should be remedied first, this objection, which 
seems well taken if clean style is bound to prevail in the long 
run and to influence prices and values, points apparently to 
something entirely new which may give the radiator a more 
positive external protection than it now receives while also 
rendering possible the proper bracing of lamps and perhaps 
in some manner connecting with the installation of a motor 
starter. The whole situation seems complex with reference to 
The Car That Stays Young and suggests the need of a good 
deal of hard work on the part of designers. 

Rusty Mufflers and Exhaust Pipes 

Aluminum paint does not stay long on the muffler or the 
end of the exhaust pipe and they are usually freely abandoned 
to the inroads of corrosion, a running-board apron conceal- 
ing the eyesore, and there the matter is dropped. Perhaps 
this matter is too small to dwell upon, yet it is noticed that 
sticklers for a clean style in vehicle lines are not enamored 
with running-board aprons or with the general plan of 
concealing unpresentable details, so much less as these 
thereby usually become still more unpresentable through 
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neglected accumulations of dirt. At least for high-priced 
cars it might be demanded that the muffler and the exhaust 
pipe should be made of aluminum rather than of sheet iron, 
especially as the high conductivity of aluminum would help 
to cool and contract the exhaust gases, reduce the noise and 
obviate muffler explosions. 

The Fashion in Valances 

More actual, and probably more important, at the present 
time is the question of the running-board apron, or valance, 
itself. It is fixed, semi-detachable or detachable and in some 
cases a small portion of it can be unbuttoned to make a gate- 
way. Apparently its purpose is wholly one relating to appear- 
ances and the methods for grooming the vehicle. Whether it is 
desirable or not, when new, may therefore be considered a 
matter of taste, but experience must also be consulted when 
one is to decide whether it is always a good feature for The 
Car That Stays Young. It is unavoidably scuffed, more or 
less, so that a high finish for it seems unlikely to last as 
long as that of the rest of the car body, and this is clearly 
against the high finish. In other instances, when the 
running-board is high and the car frame low, its appearance 
is less obtrusive and perhaps entirely acceptable, and again 
its place is taken by a piece of thick but pliable leather of 
rough finish which is buttoned or hooked to the board and 
the frame. The considerations which arise with reference to 
The Car That Stays Young are in all cases perfectly plain 
and elementary, once mentioned, but it would be interesting 



to make sure of what the general opinion is with regard to 
the prospective permanence of the fixed valance as a style 
feature. 

Motor Hoods 

Sheet metal which has received an exceptionally smooth 
surface in the rolling mill is indispensable for taking a high 
finish which is also thin and therefore hard and lasting, but 
the difficulties formerly met in obtaining such material, and 
having it also sufficiently plastic, no longer exist, being re- 
duced to a question of price. In the cheap car, paint is there- 
fore as durable as enamel, for the hood. Some shapes take 
and hold a dent which under otherwise similar circumstances 
would be avoided with other shapes, but probably no other 
rule on this subject could be formulated except that sharp 
curvatures are most liable to be dented. Much more tangible 
are the simple questions relating to joints and hinges and to 
the fastenings of the hood on the frame. Where edges come 
together rainwater lodges and unless special precautions are 
taken streaks of rust are formed and spread to the sides 
under the finish. These precautions take so many different 
forms in well-built cars that no special mention of any of 
them is necessary and are withal so inexpensive that they 
might be found in every car. The fastenings at the base of 
the hood used to be troublesome and noisy but now nearly al- 
ways include the necessary element of elasticity which pre- 
vents rattling permanently. 

(To be continued) 



Middle West Crops Presage Increased Car Sales 

(Continued from page 499) 



over the semi-arid plains of western Oklahoma and New 
Mexico as well. 

A 20-cent raise in the price of oil has caused great activity 
in the Kansas and Oklahoma fields. The impression is abroad 
in the oil field that the Standard Oil Co., whose field company 
sets the price for the mid-continent district, is badly in need 
of crude for refined purposes. It is offering all kinds of 
inducements to operators who open up leases and the oil men 
are taking the statement of the Prairie Oil & Gas Co. that 
it wishes to open up production at its face value. Inde- 
pendent producers predicted a month ago that the "big raise" 
was due. It means nearly $50,000 a day more money to 
Oklahoma producers alone. 

The banks continue to hold immense deposits in the West 
and money is easy for all legitimate purposes, although the 
war makes many persons chary of starting in new enter- 
prises. 

Manganese in Missouri 

Of interest to the automobile industry is a discovery re- 
ported by the mining bureaus in Springfield, Mo., in the 
Ozark Mountains. What is said to be the first manganese 
discovered in Missouri has been uncovered in Christian 
County. It is believed that there are other rich deposits in 
these mountains. Manganese is used in hardening steel and 
has been in great demand since the war began. 

Jitney Business Settles Down 

The jitney business in Kansas City, which looked bad for a 
time, has recovered somewhat and the 5-cent cars are doing 
a good business although there are not more than 100 small 
cars and twenty buses operating now, where three months 
ago the number of small cars was about 250 and the number 
of buses about forty. The failure of one line of buses — 
capitalized, as some said, on a "shoestring" — put a crimp in 
the business and kept new jitney men from entering the field. 



The other buses put their prices up to 10 cents, but lack of 
patronage forced them down to the original "jitney" a few 
days later. 

No More Failures 

No more bus failures have been reported. The line which 
failed was operating fifteen buses and carrying a very heavy 
overhead expense, which seems to have been recognized in 
the jitney business as a sure "jitney breaker." Many jitney 
drivers who went into the game with rattle-trap cars or cars 
of high cost have dropped out, leaving the men who were 
equipped with cars more suitable for the traffic. Many of 
these say they are making good money and that they expect 
to continue in it. 

Michigan's Six Months' Registrations 

(Continued from page 504) 
and delivery cars, and 111 are electric vehicles. Only thirty- 
nine foreign or European-made cars were found, all being 
gasoline passenger cars. 

Registration Heaviest in January 

The heaviest registration was recorded in January, the 
total for the month being 25,343. March was the second 
big month with a total of 22,262, and is followed by April 
with a total registration of 17,942. In February 9691 
licenses were supplied, in May 9419, and in June only 6987. 
This is the' record for the gasoline passenger cars only. 

Commercial vehicles to the number of 1259 were regis- 
tered the first month of the year, while for the succeeding 
five months the registration licenses issued were respectively 
170,304, 362,248, and 156. 

The biggest registration of electrics took place in January 
when 1219 were recorded. February shows a total of 93, 
March 118, April 56, May 44, and June only 22. 
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Bore Larger in Abbott-Detroit Eight 




The new Abbott- Detroit eight-cylinder, seven-passenger touring car which sells at $1,950 



Increased from 3 to 3 1-4 
In. — Piston 
Displacement 332 
Cu. In. — Individual 
Front Seats — New 
Folding 
Type in Tonneau 



THE 1916 Abbott-Detroit model, made by the Consolidated 
Car Co., Detroit, Mich., the successor of the old 
Abbott-Detroit Co., is a high-powered and gracefully 
designed machine offered at $1,950. Equipped with an eight- 
cylinder engine, it follows a somewhat foreign body trend, 
with an accentuated slope to the hood and a consistently 
parallel slope to the body. 

Bore Increased to 3 Vt 

Chief among the changes, as compared with the model of 
1915, is the increasing of the bore of the Herschell-Spillman 
V-type eight from 3 to 3V4 in., with the stroke remaining 
at 5 in. The motor is said to have a maximum horsepower 
of 80, this giving rise to the model designation of 8-80. 
The S. A. E. horsepower accorded it is 33.8, and the piston 
displacement is 332 cu. in. The car is said to be handled by 
the motor at from 1 to 70 miles an hour on high, and that 
it will do 40 miles an hour nicely on second speed. 

Described on several occasions, this eight is not new to the 
public. It was used in the 1915 Abbott, and follows the same 
general lines as before with the increase in bore practically 
the only change of importance. The cylinder blocks, arranged 
at 90 deg. on the two-piece aluminum crankcase, are offset 
from one another the width of the connecting-rod and bearing 
so that the two rods of opposite cylinders attach side by 
side to the bearing, instead of using a yoke or a knuckle 
construction. This makes all the rod ends alike and inter- 
changeable. 

Separate Cam for Each Valve 

Three main bearings support the crankshaft, and the cam- 
shaft, with sixteen integral cams, is also a three-bearing 
design. The offsetting of the two cylinder blocks makes 
possible the use of a separate cam for the operation of each 
valve instead of using one cam for two opposite valves. 

Driven by spiral gear at the front is the pump shaft which 
operates the centrifugal water pump at the right front side 
of the engine. This is a double type of pump, effecting plenty 
of water circulation through the two blocks of cylinders. 
There are four water outlet connections to each of the water 
outlet manifolds, these being at the upper edge of the cast- 
ings, thus taking the water off from the highest and hottest 
part of the cylinders. 

Pressure Lubrication 

Pressure lubrication maintains a constant feed of oil on the 
main bearings, and it is regulated by a valve which dis- 



charges the excess pressure of oil onto the spiral gears at 
the front. 

Chassis differences over the model 8-44, the 1915 type, are 
few. The springs are longer by 1 in. than previously and 
somewhat straighter. This gives a better riding proposition, 
and there is less strain upon the springs. Mounted almost 
horizontally, and with less of a bow, the action is more nearly 
on both sides of the horizontal, and the springs are under 
less initial tension. This uniform action above and below 
the horizontal serves to make the spring strain more equal, 
with better results upon the metal. The springs are under- 
slung, permitting the joints to be hung low, and also aiding 
the riding qualities. The spring perches are swiveled on 
the axle. 

Three-Speed Gearset 

In the driving system, a three-speed gearset and multiple- 
disk clutch with ball throwout are employed. These units 
deliver their power through an ample propeller shaft to the 
floating rear axle. This is of the same design as heretofore, 
but instead of straight bevel gears, the later type of spiral 
bevels are fitted. In this construction, the teeth are given 
a curved form, and there is a rolling action of the teeth of 
pinion and gear. Silence is thereby promoted, and another 
point of the spiral-bevel is that the force is distributed over 




Bottom view of Herschell-Spillman eight-cylinder motor used In 
the 1915 Abbott- Detroit 
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more tooth surface. Chrome-vanadium steel shafts have 
been adopted, along with chrome-nickel steel for the gears. 

Individual Front Seats 

The main features of the entirely new body design, in ad- 
dition to the sloping lines already mentioned, are the use of 
individual front seats and the new type of concealed auxil- 
iary seats. The front seats are entirely separate as in the 
commonly called phaeton models, and there is an aisle be- 
tween them allowing access to the rear seat from the front. 

A type of folding seat has been worked out which slidss 
under the front seat and entirely out of view. A leather 
flap is provided on the back of the front seat, thus completely 
hiding the folding seat. They are also adjustable as to posi- 
tion, which is a commendable feature. In fact, the Con- 
solidated concern thinks so much of these new auxiliary 
chairs that it has applied for patents upon them, it is said. 

Enamelled leather upholstery has been applied, with th- 
inner sides of the body li inia w l milii ■ mi lini l id, -and the 
tops of the doors with a drwMe -matsJbc flpwh roll, so 
colled. 



A feature which adds to the appearance is the mounting 
of the windshield. It is made to slope backward from the 
bottom to the. top. There is said to be a special utilitarian 
value to this, as it makes it possible for the driver to see 
the road ahead when cars with glaring headlights are com- 
ing toward him. The idea is that the slanting shield glass 
reflects the rays of the approaching headlights downward so 
that they do not trouble the man at the wheel. It is also 
useful in eliminating back draft, insuring good ventilation, 
and acts as a storm-vision shield. 

Fuel Tank at Rear 

In the new car, the gasoline tank has been shifted from 
under the front seat to the back of the chassis, and the feed 
is by the Stewart vacuum tank system. Should the tank 
get out of order for any reason, there is a hand pressure 
pump provided which may be used to force gasoline to the 
carbureter. Special precaution against gasoline line troubles 
has been taken in the use of a rubber covering over the cop- 
per piping. This cushions jars, and has other obvious ad- 
vantages. 

A tilting steering wheel has been fitted, this not having so 
much use for getting into the drive seat, but being of special 
merit when it is desired to move about and turn around in 
getting from the front seat into the back of the car, through 
the aisle between the seats. The wheel hinges at the column 
and may be swung so as to be either above or below the 
post. A latch holds it in driving position. It controls- a 
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etght-oyUnder Herscheil-Spiliman motor used in 
the TOM Abbott- Detroit 



triple-pitch worm and full gear steering mechanism, and is 
on the left, the control levers being in the center. 

In fitting a new type of top, a special feature has been 
incorporated, in that the entire back portion can be rolled 
up out of the way, making the top really a sunshade with 
free air circulation all around, when desired. 

Equipment Is Complete 

Equipment is unusually complete, some of the special items 
being a Boyce Motometer on the radiator cap, showing the 
temperature of the cooling water; power tire pump; trouble 
lamp; aisle-way lamp, and a master-key and lock system 
providing one key for the tire lock and other locks on the 
car. 

The wheelbase is 121 in., and 35 by 4%-in. tires are used, 
the rear set being of the non-skid variety. 



Armored Cars Cut Wire Entanglements 

Reports from the front in the battle for the Dardanelles 
indicate that the armored automobiles are rendering valuable 
service, particularly in destroying wire entanglements erected 
before trenches or fortifications. The cars dart up to the 
wires, their armor protecting the crew from the fire of the 
enemy, grapple the wire with short hooks attached to chains 
and then make full speed to the rear, tearing away the wire 
so that a gap of over 150 yd. was open for a bayonet charge 
by the infantry. 




Left— The new Abbott- Detroit folding auxiliary seats open. Center— How the tonneau entrance appears when the new auxiliary seats are 
folded away out of sight. Right— Driver's compartment of the eight-cylinder Abbott- Detroit showing control members 
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McNutt Non-Explosive Cans 

THE principle of all McNutt cans is 
to allow a gradual outlet for the 
expanding gas in case of great 
heat. In the safety bung, the plug 
closure garage can and the larger Eclipse 
can made by this concern, this pressure 
outlet is automatically protected by a 
fusible plug. When the internal 
pressure reaches 10 lb. or when the 
temperature rises to 400 deg. the valve 
in the plug is raised and allows the ex- 
panding gas to escape and burn instead 
of causing an explosion. Under extreme 
heat the fusible plug will melt, making 
the escape of expanding gas doubly 
certain. These cans can be thrown into 
the fire full of liquid, according to tests 
made by the manufacturer, without ever 
causing an explosion. The fusible plug 
prevents the explosion and the fire screen 
acts the same way as the screen in a 
miner's lamp, preventing the fire from 
starting. The price of the tank safety- 
bung which generally fits motor boat 
tanks and small cars, such as the Ford, 
is $4.50. The plug closure can of 5 gal. 
c apacity is $5. The large Eclipse can of 
5 gal. capacity is $6.— John C. Eames, 
Inc., New York City. 

Jenney Shock Absorber 

An oil pressure shock absorber for 
Ford cars has been brought out, in which 
the rebound of the springs is checked 
through a liquid absorbing medium. The 
shock absorbing medium is fastened to 
the springs in such a way that when the 
springs are depressed a plunger is forced 
through an oil cylinder, compressing a 
spring contained therein. Thus the 
spring acts in one direction and the oil 
pressure in the cylinder in the other. 
The spring, which is inclosed in the steel 
tube, is compressed by a downward 




Fusible plug used In McNutt non-explosive 
cans and similar products 




Illinois windshield hinge for Ford cars with 
diagrams of various positions 



Smith rubber handled Insulating screwdriver 
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Above— Jenney oil pressure shock absorber for Ford cars, 
ihowlng mounting and construction. Right— Runyen grease 
cabinet with air pump 




pressure on the main leaf by means of 
linkage connected at the spring shackles. 
The tube is filled with oil, and as the 
piston is filled with a series of holes, 
the oil passes through these freely while 
the spring is being compressed on its 
outward stroke, but as soon as the 
plunger starts back on the return stroke, 
due to the rebound of the spring, a 
washer presses against the piston, 
closing the holes, thus compelling the oil 
to be squeezed between the piston and 
the tube. This space is so small that 
considerable pressure is created, causing 
the return stroke to be retarded, thereby 
preventing the tossing action generally 
found on front spring rebound. A stuff- 
ing box prevents the oil from leaking 
past the piston rod. The manufacturers 
claim that a full set can be attached to 
a Ford car in about 2 hr. No holes need 
be drilled nor any parts altered. The 
price of the absorber is $20 for a com- 
plete set of four. — Jenney Shock Ab- 
sorber Co., Indianapolis, Ind. 

Illinois Windshield Hinge 

To transform the windshield of the 
Ford 1915 model to a rain-vision, venti- 
lating type, this device has been brought 
out, and fits directly on the 1915 Ford 
with the cowl dash. All that is neces- 
sary to do is to take off the hinges as 
applied by the factory, which are on the 
windshield, open the Illinois windshield 
so that the hinge is at an angle of about 
35 deg. to make it convenient for at- 
taching, and then place the hinges on, 
the lower half first, afterward applying 
to the upper half. The same tapped 
holes and screws which are on the car 
may be used. The price is $5. — Illinois 
Brass Mfg. Co., Chicago, III. 

Runyen Grease Container 

The Runyen grease container works 
on much the same principle as the ordi- 
nary hand grease gun, only is much 
larger and uses air pressure delivered 
by a pump to force the grease or oil 
through a long hose and nozzle direct to 
the desired point. 

The illustration shows the device with 
the hose and nozzle in place. This appa- 
ratus is also self-measuring, for with 
each stroke of the handle it delivers 
V* lb. of grease or oil into the differen- 
tial, timing gears, universals or gearset, 
and hence by counting the number of 
strokes or part strokes it is very easy 
to know exactly how much of the lubri- 
cant is being supplied. 

There is obviously a saving of time 
with a device of this kind, for it takes 
much less time than hand application 
would. There is also no handling of the 
grease, and consequently any waste 
through handling is obviated. Then, too, 
such grease or oil ought to be cleaner 
when it reaches the part than it might 
be under hand operating circumstances. 
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The Runyen cabinet comes in three 
sizes. These are No. 1, which is of 
7.5-lb. capacity, and which sells at $6; 
No. 2 of 15-lb. capacity, and costing $7; 
and No. 3, which can hold 23 lb., and is 
offered at $8. — Runyen Mfg. Co., Grand 
Rapids, Mich. 

Hero Safety Fender 

The Hero safety fender is a device 
adaptable to any car or truck which 
places under the control of the driver a 
safeguard against running over pedes- 
trians, animals, etc., which may happen 
to stray in the path of the vehicle. The 
device is folded out of the way when not 
needed, but when an emergency arises 
a pressure on the brake pedal releases it 
and the protection against accidents is 
automatic. The device, which is under 
the driver's control, is quick-acting, and 
in city traffic and on the country road is 
out of the way. — The Hero Mfg. Co., 
Philadelphia, Pa. 

Taylor Tire Pump 

The Taylor is a diaphragm pump, 
there being no communication between 
the crankcase and the compression cham- 
ber so that oil cannot get to the tires. 
The pump is mounted on the end of the 
crankshaft when in use, and carried in 
the tool box or other convenient place 
at other times. Has no gears or brackets. 
Made for Hudson, Overland, Reo, Chand- 
ler, Studebaker, Steams-Knight, Dodge 
and Chalmers cars. Price $12.50 each. — 
Taylor Mfg. Co., Detroit, Mich. 

Giant Ford Starter 

The Giant starter is a mechanical in- 
strument intended especially for Ford 
cars. It is mounted on the forward end 
of the crankshaft and is entirely under 
the hood, with the exception of a pedal 
which is fastened to the dash except 
when in use. The operation of starting 
consists of releasing the pedal, allowing 
it to rise upright in a convenient position, 
and it is then pressed forward with the 
foot, rotating the crankshaft and start- 
ing the motor. The pedal is geared in 




Two positions of the Hero safety fender 




Detail and mounting of Giant ctarter for Fords 




B-W piston ring, showing Joints 




Left — Taylor diaphragm pump. Right— Detroit piston pump. Both are driven from the 
front end of the crankshaft and are stowed away In the car when not In use 



such a way that one stroke gives a half 
turn to the motor. 

The starter is so arranged that should 
the motor backfire at any time, the pedal 
is held by a spring and the starter itself 
automatically releases. The working 
parts are all of nickel steel, and the 
chain used is motorcycle link, which is 
heavily designed to avoid breakage and 
stretching. It is stated that the starter 
can be attached in about 2 hr., as no 
boring need be done, the starter bolting 
directly to the motor and car frame as 
they are. In ordering it is necessary to 
specify whether the Ford is 1914 or 1915. 
The entire outfit, f.o.b. factory, sells for 
$25.— Standard Starter & Specialty Co., 
Cleveland, Ohio. 

Smith Insulating Screwdriver 

An insulating covering of rubber is 
moulded over the handle and part of the 
blade of the Smith screwdriver which is 
11% in. long over all and has a 6-in. 
blade; the rubber provides insulation 
against shocks which are likely to occur 
when work is done on any machinery or 
apparatus where current is flowing at 
high tension — especially ignition systems. 
The covering meets the blade flush so 
that there is no shoulder; the tool is 
smooth from end to end. Width of 
blade, % in. Price $9 per dozen.— H. D. 
Smith & Co., Plantsville, Conn. 
Detroit Power Tire Pump 

The Detroit is a power tire pump of 
the type mounted at the forward end of 
the crankshaft where the crank is usually 
applied, and may be dismounted and 
stowed away in the toolbox or other part 
of the car when not in use. It drives 
directly without the use of gears and 
weighs 4% lb. It is adapted to Chand- 
ler, Dodge, Overland, Hudson, Reo, and 
Studebaker cars. Price, $7.75.— Detroit 
Motor Accessories Co., Detroit, Mich. 

B-W Piston Ring 

In this piston ring two eccentric rings 
are pinned so that their joints are oppo- 
site, the thick section of one ring being 
over the joint in the other. Leakage at 
the joints is prevented by the scarfing 
of the ends. The material is soft so that 
it will not wear the cylinders, yet it is 
said to possess considerable resiliency. 
The rings are tool finished and the sur- 
face is not ground. — Ballman-Whitten 
Mfg. Co., St. Louis, Mo. 
Cyclone Carbon Remover 

Cyclone is the name of a carbon re- 
mover in liquid form which, when 
sprayed into the motor while the cylin- 
ders are warm, though not hot, is said 
to loosen the deposits so that they are 
easily blown out through the exhaust 
when the motor is started. A pint is 
sufficient for four or five cleanings. The 
liquid is harmless. 

Price, $1 per pint. — Cyclone Co., 
Greenwich, Conn. 



Digitized by 



Google 



524 



THE AU Tn MOBILE 



September 16, 1915 



Three Bodies on Madison Six Chassis 




Left side of 3 by 5 Rutenber motor used In Madison six 

ANNOUNCEMENTS of the Madison six-cylinder cars 
show the line of the Madison Motors Co., Anderson, 
Ind., to include a roadster and a touring car at $985 
and a seven-passenger car at $1,085. These bodies are all 
on a single chassis model which is fitted with a Rutenber 
unit power plant with 3 by 5 L-head cylinders. The catalog 
rating of the Rutenber motor is 40 hp. It has a three- 
bearing crankshaft of six throws drop forged from 0.35 to 
0.45 carbon steel heat treated to give an elastic limit of at 
least 70,000 lb. per square inch. The elongation is 20 per 
cent in 2% in. and the reduction of area 50 per cent. The 
maximum stress put on the shaft section is 20,000 lb. per 
square inch. The bearings and pins are accurate to within 
0.001 in. limit. Each shaft is balanced on the Norton 
machine. 

Oil Relief Groove in Piston 

The piston pin bearing is phosphor bronze. It is carried 
in the upper end of the connecting-rod with the pin fastened 
with a set screw directly into the piston. The pistons have 
three rings with an oil relief groove directly under the lower 
ring. This eliminates any possibility of an over-supply of 
oil in the combustion space. The motor has for additional 
features detachable head, and nickel steel valves of 1 5/16 
in. diameter and 5/16 in. lift. 

The timing gears have helical teeth and the valve lifters 



are of the mushroom type both of which features tend to 
quiet the valve operation. Lubrication is provided by a con- 
stant splash and a vane pump feed direct to the bearings. 
Cooling is taken care of by a centrifugal pump and full 
cellular radiator of the modified V-shape with a German 
silver crown. 

Remy equipment constitutes the electric plant of the car, 
ignition and lamps being taken care of by a generator with 
which is combined a magneto type distributer. The other 
portion of the two-unit system, the starter, drives through 
the flywheel by means of gearing inclosed in the flywheel 
housing. 

From the engine power is transmitted through a dry plate 
clutch of the Detroit Gear & Mfg. Co. make. This design 
uses 13 disks, alternating asbestos face and steel. The gear- 
set is made by the same concern and offers three speeds for- 
ward. New departure bearings are used throughout the 
gearset. The drive is taken through an open propeller shaft 
with universal at either end on the Hotchkiss system, the 
driving effort being carried through the three-quarter elliptic 
springs. A specially heavy forward attachment is provided 
for the lower half of the springs to take this extra effort. 
The rear axle is an American Gear & Mfg. Co. product, is of 
the floating type with large Gurney annular bearings and 
Brown-Lipe nickel steel spiral gears in the final drive. The 
steering is a Warner worm and full gear with an 18-in. cor- 
rugated rim and carries the horn button in the center. 

Braking system consists of internal and external brakes 
operating on 1% by 14-in. brake drums. Tires are 34 by 4 
in. with Stanweld demountable rims. Equipment is complete 
on all models. 




Madison six touring car, showing clean body lines 
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Plan view of Madison six chassis, showing the Hotchkiss drive with torque and thrust taken through the springs 
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Banks and Automobiles 

FINANCIAL America now recognizes the automo- 
bile. One of the largest banking institutions in 
the country calls it a great public utility. Bankers 
everywhere are ready to do "their part in lending 
financial aid to the automobile industry — ready to 
help boost it and make it a still greater success. 
Dealers find a more open mind on the part of the 
banks as regards financing them and loaning on 
their stock. 

Everywhere in' financial circles the old antagonism 
against the automobile is rapidly giving way to a 
spirit of understanding and realization that the 
motor vehicle is bringing closer intercourse between 
all sections. They see what it is doing to increase 
property values in otherwise isolated districts. They 
know of its helpful influence through the greater 
general prosperity of the people as a whole, for this 
is at once reflected in their own business, which has 
increased in every financial district. 

The bankers used to say that the vastly increasing 
use of automobiles was making the people extrava- 
gant. Now they realize that by opening up greater 
distances, making possible more thorough inter- 
course and decreasing non-productive transportation 
time the motor car has a very important place in the 
general scheme of things, and that it is really a 
factor for economy, all things considered. It is a 
necessity. 



The Multicylinder V Engine 

ABOUT a year ago the S. A. E. had McCall White's 
paper on the Cadillac eight, and this week J. G. 
Vincent gives his ideas on the twelve, treating the 
latter rather as a development of the eight so far 
as the V principle is concerned, but as a development 
of the six from the wider aspect of automobile de- 
sign generally. The important point in Mr. Vin- 
cent's paper is the fact that his reasoning leads to 
the twelve entirely without regard to the eight. 

Excluding interested parties, there is a remark- 
able tendency amongst engineers to regard both 
eight and twelve as here to stay, at least as long as 
the automobile remains much the same generally as 
it is now, but a point which is likely to be discussed 
vigorously at the meeting where the paper is read 
is whether we have yet done all possible with the 
six. Here opinion divides into two schools, one hold- 
ing that the eight and twelve will between them 
drive the six almost out of existence, and the other 
that there is plenty of room for all types. Next year 
will show some sixes of a higher grade of engineer- 
ing than most that have been made so far, and it is 
likely to be several years before the matter is set- 
tled either way. 

Meanwhile it is interesting to observe how quietly 
the twelve has been accepted, which is explained no 
doubt by the fact that the eight has proved the V 
motor principle and proved the advantage of small 
impulses in quick succession. The eight and twelve 
together have had the effect of raising the standard 
of automobile engine design and construction for all 
types, but the effect of that raising is only apparent 
in very recent new designs and will not reach its 
full expression for at least another twelve months. 

Before a company adopts a new product involv- 
ing the expenditure of thousands of dollars for new 
tools and the scrapping of thousands of dollars of 
old, good reasons must be shown for this policy. 



The All-Weather Car 

WITH the coming of autumn and cooler weather, 
which naturally may be expected to follow, 
the car owner begins to consider the approach of 
winter. But this year, in a much more marked de- 
gree than ever before, the prospect is less likely to 
cool his ardor as an automobilist, for both auto- 
mobile and body manufacturers are bringing out 
the widest assortment of all-weather bodies that has 
ever been put on the market. 

These all-weather cars embody a combination of 
the best features of the conventional, open touring 
car and the limousine which used to be practically 
a monopoly with the wealthier automobilists, and 
have the added advantage that they may be convert- 
ed from one to the other in a very short time, accord- 
ing to weather conditions and the mood of the 
owner. Every improvement in this direction of 
making the automobile an all-year comfort and con- 
venience is to be commended, and the manufacturers 
should continue their efforts and surpass their 
already excellent designs. 
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Dealers to Blame 
for Car Shortage 

Delay Unloading and Thus Hold 
Up Railroads, N. A. C. C. 
Traffic Managers Find 

Detroit, Mich., Sept. 14 — Special Tele- 
gram — At to-day's meeting of traffic 
managers of the National Automobile 
Chamber of Commerce, Inc., there were 
representatives from the Dodge, Cadillac, 
Ford, Briscoe, Maxwell, Studebaker, Reo, 
Olds, General Motors, Willys-Overland, 
Hupmobile, Kelly-Springfield, Anderson 
electric, Chalmers, National, Mercer and 
Nordyke and Marmon companies. 

The principal topic was the car situa- 
tion and it was brought out that the auto- 
mobile dealers are much to blame for 
the shortage of cars because of a great 
many delays from several days to some- 
times more than two weeks before taking 
delivery of their automobiles. This not 
only causes prejudice to the railroads but 
greatly handicaps the manufacturers in 
getting back the cars from the roads. The 
railroads now threaten to charge the 
dealers $5 a day instead of $1 for delay 
in taking delivery. 

It was also announced that the cham- 
ber had received assurance from almost 
all the railroads in the country that they 
will co-operate in the car matter. Many 
other minor topics were discussed. 

Rittman Process a Success 

Washington, D. C, Sept. 11 — Secre- 
tary Lane cancelled a contract to-day 
made by the Department of the Interior 
with the Aetna Explosive Co. of New 
York, under which the company had 
agreed to expend $200,000 in the devel- 
opment of the process discovered by Dr. 
Walter F. Rittman for the manufacture 
of benzol and tuluol from petroleum. 
This action was taken because it is cer- 
tain that the process is in such shape 
as to warrant its use by plants on a 
commercial basis. 

Briscoe May Take Over Flanders 
Building 

Pontiac, Mich., Sept. 11 — It is re- 
ported but not confirmed that Frank 
Briscoe is negotiating for one of the fac- 
tory buildings making up the Flanders 
estate. It is said that Mr. Briscoe may 
start a new industry in the city. 

Peerless to Build F.W.D. 

Cleveland, Ohio, Sept. 11 — An un- 
confirmed report is current here that 
the Peerless Motor Car Co. has re- 
ceived another large truck order from 
abroad, among which four-wheel-driven 
trucks are included and that arrange- 
ments have been made to manufacture 



the latter under license from the Four 
Wheel Drive Auto Co., Clintonville, Wis. 
It is expected that for the next four 
months, twenty-five trucks will be manu- 
factured daily, or a total of 3000 in that 
time. 

It is said that a recent French order, 
amounting to 500 trucks has been split 
between the White and Peerless com- 
panies, the former getting the contract 
for 300 and the latter for 200. The 
Russian four-wheel-driven truck order is 
said to amount to 200. 

New Pilot Eight and Six 

Richmond, Ind., Sept. 14 — Special 
Telegram— The Pilot Motor Car Co., 
which has heretofore confined itself to 
making high-priced, high-powered cars 
has announced two new models at much 
lower prices for 1916. One of these is a 
six known as the six-45 to sell as five- 
passenger touring and four-passenger 
roadster at $1,100; the other is an eight- 
cylinder, known as the eight-55 in two- 
and five-passenger form at $1,785. 

This gives four chassis for the 1916 
Pilot line, the six-75 at $2,485 and $2,- 
400; the six-55 at $1,685, and the two 
new cars. The new pilot models are fea- 
tured by double cowl streamline bodies, 
the four-passenger roadster being even 
more unusual it is called the Get 
Chummy type by the maker. In this car 
the front seats are individual with an 
aisle between which gives access to the 
rear seat which accommodates two peo- 
ple. The six-45 has an L-head 3 by 5-in. 
block motor, cantilever springs and Delco 
electric system. The eight-55 has 3 by 
5% -in. cylinders and the valves are oper- 
ated by a single camshaft. Wheelbase of 
this car is 126 in. 

To Sell Cars Direct 

In connection with the announcement 
of the new models a change in selling 
methods also is announced. Heretofore 
the sales have been handled entirely by 
the Pilot Car Sales Co., a separate sell- 
ing organization, this arrangement now 
has been discontinued and the cars will 
be marketed by the Pilot Motor Car Co. 
through branch houses and distributors. 
George E. Seidel, president and general 
manager, has assumed active manage- 
ment of the company's affairs. Joseph 
W. Connor, formerly district sales man- 
ager for the Leyman Buick Co., Cincin- 
nati, Ohio, has been appointed sales 
manager. 

Ford Buys Tractor Plant Site 
Detroit, Mich., Sept. 24 — Special 
Telegram — There is an unconfirmed re- 
port afloat that Henry Ford has pur- 
chased a 200-acre tract near Libertyville, 
111., for a demonstrating ground for the 
Ford tractor and that later an assembly 
plant will be erected there when the man- 
ufacture of tractors starts in Detroit. 



Prest-O-Lite Buys 
Brown Battery 

Also Purchases Four Special 
Maxwell Racing Cars — Rick- 
enbacher to Manage Team 

Indianapolis, Ind., Sept. 14 — Special 
Telegram — The Prest-O-Lite Co., this 
city, has purchased the Brown-Smith 
Battery Co., Bloomington, Ind., which 
has specialized on batteries for house 
lighting purposes. This acquisition 
broadens the Prest-O-Lite battery line 
which heretofore included ignition and 
starting and lighting batteries. 

At the same time, the Prest-O-Lite 
company has entered racing, purchasing 
from the Maxwell Co. the four special 
Maxwell racing cars which will be raced 
in the speedway circuit as a Prest-O-Lite 
team under the management of E. V. 
Rickenbacher. These are four-cylinder 
cars 3.75 by 6.75 and can be used with 
either eight or sixteen valves. 

Two of these cars will be entered at 
the Sheepshead Bay speedway race, one 
driven by Rickenbacher and the other 
probably by Harry Grant. It is under- 
stood that the price was in excess of 
$25,000, this to include repair parts 
damaged in practice or races during one 
year and engineering advisory service. 

Mason Plant Brings $35,000 
Waterloo, Iowa, Sept. 10 — Special 
Telegram — The plant and assets of the 
Mason Motor Co. were sold yesterday to 
the Blackhawk Improvement Co., a re- 
cently organized concern whose members 
are interested in automobile construction 
for $35,000, $20,000 of which will be used 
to pay preferred claims on the Mason 
company. For some time past the com- 
pany has been building and assembling 
cars for L. C. Erbes and the plant will 
continue in this work producing ma- 
chines bearing the L. C. E. trademark. 

Walker-Weiss Axle Adds Men 
Flint, Mich., Sept. 11 — The Walker- 
Weiss Axle Co., which has been employ- 
ing 350 men, is adding 200 to its force 
and is going to operate its plant night 
and day. Owing to the lack of houses in 
the city it has been difficult to get all the 
skilled workers needed as they generally 
look for good houses. 

$100,000 Hayes Truck Wheel Co. 

St. Johns, Mich., Sept. 11 — The new 
Hayes concern which is now occupying 
the plant formerly operated by the St. 
Johns Table Co. will be operated under 
the name of Hayes Truck Wheel Co. It 
will be incorporated and have a capital 
stock of $100,000. C. B. Hayes, presi- 
dent of the Hayes Wheel Co., Jackson, 
is president of the concern. 
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$12,302,345 in July 
Exports 

4118 Passenger Cars and 
2469 Trucks Shipped— 
Parts $1,663,997 

Washington, D. C, Sept. 13— The 
Department of Commerce announces that 
$12,302,345 in automobiles, trucks and 
their allied parts, were shipped during 
the month of July, 1915, as compared 
with |1,670,794 in the same month in 
1914. 

Passenger cars were valued at $3,835,- 
347 and numbered 4118 as compared 
with $1,143,419 and 1265 in 1914. Trucks 
were valued at $6,803,001 and numbered 
2469 as compared with only $106,400 and 
50 in the same period in 1914. The 
parts amounted to $1,663,997 against 
J420.975 in 1914. 

4908 Packards Built in Year 
Detroit, Mich., Sept. 14 — Although 
the detailed annual statement of the 
Packard Motor Car Co. covering the fis- 
cal year ending Aug. 31 will not be forth- 
coming for about a month, preliminary 
figures as to total business are available. 
The report will show that during this 
past fiscal year, a total of 4908 automo- 
biles and trucks were built and sold. The 
total value of these vehicles, including 
parts and service for same, was $15,- 
553,650, approximately. 

Norton Resigns as Case V.-P. 
Racine, Wis., Sept. 9 — F. Lee Norton, 
vice-president and general manager of 
the J. I. Case T. M. Co., Racine, Wis., 
has resigned and will devote his time to 
the conduct of his large stock farm at 
Racine. Frederick Robinson, vice-presi- 
dent, resigned a short time ago. Mr. 
Norton was associated with the company 
twenty-six years and it is stated that he 
retains his financial interest in the com- 
pany. 

Grady Canadian Studebaker Manager 
Walker ville, Ont., Sept. 10 — J. E. 
Grady has succeeded W. T. Bush as gen- 
eral sales manager of the Studebaker 
C«rp. of Canada. After the factory 
gets abreast with the orders, Mr. Grady 
is expected to take a trip to western Can- 
ada. In future Mr. Bush will devote his 
whole time to the retail sales depart- 
ment 

Gasoline Lower in Northwest 

Tacoma, Wash., Sept. 14 — While the 
price of gasoline is inclined to soar in 
the eastern states, it has been gradually 
lowered in the Pacific Northwest. Fig- 
ures obtained from the Standard Oil Co., 
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Tacoma give a record of wholesale price 
on gasoline for the past year and are as 
follows : 

Sept. 1, 1914— 12V2C Sept. 7— 12c. 

12 eta until Oct. 22 Oct. 22 red. to 11 cts. 
11 cts. until Feb. 2-15 Feb. 2 red. to 10 cts. 
10 cts. until July 7 July 7 red. to 9^c 
Price of 9% cents, wholesale still in effect 
Sept. 8. 

Texas and Gulf gasoline are not sold 
in the Northwest, but instead Shell and 
Union gasoline are used in this field. 
These companies maintain the same 
prices as those put into effect by Stand- 
ard Oil Co. Retailers making price from 
1 cent to 1% cents above wholesale price 
to customers. • 

Jay Succeeds Vail as Chairman of 
Maxwell Board 

New York City, Sept. 14— At the 
meeting of the board of directors of the 
Maxwell Motor Co., Detroit, Mich., held 
here to-day, John P. Jay, Jr., vice-presi- 
dent and sales manager of the Pennsyl- 
vania Steel Co., Philadelphia, Pa., was 
elected a director and chairman of the 
board to succeed J. A. Vail who resigned 
last week, wishing to retire from 
business. 

Wollering a Studebaker Director 
South Bend, Ind., Sept. 9.— M. F. 
Wollering, production manager of the 
Studebaker Corp., has been elected a 
member of the board of directors of the 
company. Mr. Wollering is a son of 
Fred Wollering, Milwaukee, and gained 
his experience in Milwaukee shops, be- 
coming associated with Studebaker when 
that concern first embarked in the motor 
car field. 

Portage on Cleveland Exchange 

Cleveland, Ohio, Sept. 11 — Portage 
Rubber common and preferred stocks 
yesterday were listed for trading on the 
outside board of the Cleveland stock ex- 
change. There was outstanding April 
30, 1915, the date of the last available 
statement, $586,200 of 7 per cent cumula- 
tive preferred out of an authorized 
$750,000 and $472,900 common out of an 
authorized $500,000. There are no bonds. 
No dividends are being paid on the com- 
mon. 

Ideal Light Car Co. Formed 

Columbus, Ohio, Sept. 10. — A new 
automobile manufacturing company has 
been launched in Columbus by the in- 
corporation of the Ideal Light Car Co. 
with an authorized capital of $100,000 by 
J. H. Axline, C. O. Howard, S. C. Hill, 
F. E. Hill and Barton Griffity. The 
company has been temporarily organ- 
ized by the election of J. H. Axline, presi- 
dent and general manager; F. E. Hill, 
secretary and treasurer and S. C. Hill, 
vice-president. 
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Claims Front-Wheel- 
Drive Rights 

J. W. Moakler Issues Patent 
Notice Stating All Makers 
of That Type Infringe 

New York City, Sept. 13— Claiming 
United States patents priority for the 
front-wheel-drive, as used on motor 
vehicles at the present time, John W. 
Moakler, East Worcester, N. Y., has 
issued a patent notice dated August, 
1915, stating that all manufacturers of 
front-wheel-driven vehicles are violating 
his U. S. patent No. 766,191, of Aug. 
2, 1904, and that all parties making 
such vehicles, their agents and customers 
will be held responsible for damages. 

The claims allowed in patent No. 766,- 
191 cover broadly the use of a universal 
joint in proximity to the pivoted parts 
of a steering knuckle, either above or 
below the knuckle or at its center. 

Mr. Moakler claims to have built a 
three-wheeled electric vehicle in June, 
1888, and to have patented a four-wheel- 
driven, worm-driven electric vehicle 
under patent No. 500,022, dated June 
20, 18S3. 

Motor and Accessory Manufacturers 
Adds Five Members 
New York City, Sept. 11.— The fol- 
lowing concerns have been added to the 
list of members of the Motor and Ac- 
cessory Manufacturers: Eclipse Machine 
Co., maker of Eclipse Bendix starter 
and steering gears, Elmira, N. Y.; The 
John O. Heinze Co., starters and elec- 
trical apparatus, Springfield, Ohio; the 
Oakes Co., fans, horns, etc., Indiana- 
polis, Ind.; William Shakespeare, Jr., 
Co., carbureters, Kalamazoo, Mich., and 
the Penberthy Injector Co., carbureters, 
360 Holden Avenue, Detroit, Mich. 

$1,000,000 Du Pont Co. Formed 

Dover, Del., Sept. 9— The Du Pont 
Co., New York City, has filed a charter 
here with a capital of $1,000,000, to 
manufacture, sell and deal in and with 
automobiles, trucks, etc. S. A. Ander- 
son, J. F. Curen, and S. B. Howard of 
New York City, are the incorporators. 

Chemical Engineering in Columbia 
New York City, Sept. 14— The de- 
partment of chemistry of Columbia Uni- 
versity has established a separate de- 
partment of chemical engineering. The 
head of the new department will be 
Prof. M. C Whitaker. 

Bijur Strike Off 

Hoboken, N. J., Sept. 13— The strike 
of 450 workers in the plant of the Bijur 
Motor Lighting Co., this city, since Aug. 
20, has been declared off. 
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Reasons for Twelve-Cylinder Motor 

Extracts from a Paper Read Before the Detroit Section of the Society of Auto- 
mobile Engineers by J. G. Vincent, Vice-President 
of the Packard Motor Car Co. 



DETROIT, MICH., Sept 16— At the 
opening meeting of the fall season 
of the Detroit section of the So- 
ciety of Automobile Engineers held here 
to-night, J. G. Vincent, vice-president 'of 
the Packard Motor Car Co., was sched- 
uled for a paper on "The Reasons for the 
Twelve-Cylinder Motor." Some of the 
more important parts of Mr. Vincent's 
paper are here extracted as follows: 

"While getting the data together for 
this paper, I came across a copy of my 
recommendation addressed to Mr. Henry 
B. Joy, president Packard Motor Car Co., 
written just after I had completed ex- 
haustive experimental work with various 
types of motors, in which I finally recom- 
mended the adoption of the twin six type 
of motor in our cars. In this recommen- 
dation I went into the subject very thor- 
oughly in order to put the entire situa- 
tion before Mr. Joy in a manner to 
enable him to properly present it to the 
business men composing our board of 
directors, and I know of no better way 
to explain why we adopted this type of 
motor than to quote from this report, 
which I will do, in part, as follows: 

How Many Cylinders? 

"Now in regard to how far it pays 
to go in the number of cylinders, let us 
consider the possibilities of the twin 
four type of motor, as this is a type that 
had received considerable attention and 
seems to be the next logical step after 
the six. 

"For the purpose of comparison, let 
us consider that we desire a motor of 
about the same cubic inch piston dis- 
placement as our Packard 338 six- 
cylinder motor, which is 4-in. bore by 
6%-in. stroke and contains 414.7 cu. in. 
It would be entirely practical to design a 
twin four motor of practically this same 
cubic-inch piston displacement within the 
above-mentioned desirable bore-stroke 
limits; in other words, a motor of 3 7/16- 
in. bore by 5% -in. stroke will contain 
just over 53 cu. in. per cylinder, or a 
total of just over 424 cu. in. Such a 
motor of proper design and workmanship 
would have certain advantages and dis- 
advantages when compared with our 38 
six-cylinder motor. I will outline them 
briefly, as follows: 

"So far as the character of the torque 
is concerned, the twin four motor would 
have the advantage over the six by rea- 



son of the more frequent impulses of 
lesser intensity. 

"So far as weight is concerned, a twin 
four would have some advantage over a 
six, particularly in the crankcase, the 
crankshaft and flywheel, as the shorter 
crankshaft can be made smaller, both 
because it is shorter and because the 
light pistons and small impulses do not 
have the same tendency to twist the 
shaft. 

"So far as smoothness is concerned, 
the eight would be better than the six 
at moderate speeds because the more 
even torque would show to advantage at 
these speeds, and the inherent vibration 
due to unbalanced inertia forces would 
not be a factor, but at the higher engine 
speeds, the advantage would switch to 
the six-cylinder motor, as the unbalanced 
inertia forces become a very important 
factor and in spite of the lighter pistons 
and shorter crankshaft, the vibration 
would be a great deal more pronounced 
in the eight than in the six. This is a 
very undesirable feature, because one of 
the reasons for using more cylinders is 
to increase the range of motor ability 
and at the same time increase its 
smoothness. 

Accessibility Is Desirable 

"So far as accessibility is concerned, 
the twin four is at a very great disad- 
vantage when compared with the six, as 
the 90-deg. angle makes it impractical 
to mount the generator, water pump, 
starting motor, etc., in the usual place 
alongside the crankcase and just inside 
the frame. This makes it necessary to 
mount this equipment either below the 
frame or between the cylinder blocks. 
Any of the equipment mounted below the 
frame is, of course, exposed to mud and 
water, and in addition to being very in- 
accessible is very apt to be damaged. 
The larger part of these units are usu- 
ally mounted between the cylinder blocks 
or in what might be called 'valve alley,' 
with the result that the valves are ren- 
dered very inaccessible, and this is not 
a desirable result, to say the least. The 
required angle of the cylinders also 
makes it very difficult to design into the 
car a proper substantial steering gear 
and still render assembling practical. In 
the best workouts that I have seen, the 
assembling and disassembling of the 
steering gear is a very difficult matter 



and, in most cases, at least, it is neces- 
sary to remove the body and partially 
remove the motor in order to get the 
steering gear out. 

"So far as the turning radius is con- 
cerned, the twin four is at a disadvan- 
tage when compared with the six, as the 
frame must be made wider than is neces- 
sary for the six-cylinder motor in order 
to get the steering gear in at all. An 
inch in width on each side of the frame 
will increase the length of the turning 
radius a great deal more than 3 or 4 in. 
added to the wheelbase. In other words, 
the amount that the wheelbase can be 
shortened in the twin four will not make 
up so far as turning radius is concerned, 
for the extra width required at the front 
end of the frame. 

"All things considered, it was obvious 
that along with the acknowledged advan- 
tages obtained from the twin four, re- 
appear the characteristics of the four 
which the six was designed to overcome, 
and the search for further refinement 
was, therefore, insistently pressed, as it 
was desired to obtain the advantage of 
the small-bore, high-efficiency, multi- 
cylinder motor without inheriting any 
disvantages. 

Properly Designed Six Is Balanced 

"As mentioned above, the six-cylinder 
motor is in absolute theoretical and prac- 
tical balance, providing it is properly de- 
signed with a crankshaft that is strong 
enough to take care of the inertia forces 
in order to enable them to properly 
cancel out. 

"As further explained above, the only 
disadvantage of a six-cylinder motor is 
the fact that in order to get a reason- 
able size motor the crankshaft must be 
rather long and the inertia forces are 
rather large owing to the necessarily 
large pistons. Since a single six-cylinder 
motor is in perfect balance, however, 
there is no reason why we cannot com- 
bine with it another six-cylinder motor, 
V-type, and still have a motor that is in 
absolute theoretical and practical bal- 
ance. In designing this twin six motor, 
however, it is necessary to set the cyl- 
inders at an included angle of 60 
instead of 90 deg., as there will be six 
impulses per crankshaft revolution in- 
stead of four, and a circle divided into 
six parts gives 60 deg. In order words, 
the impulses follow each other at inter- 
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vals of 60 deg., and this, of course, de- 
termines the angular position of the 
cylinders. 

"Let us see how this type of motor 
compares with the six and the twin 
four as regards advantages and disad- 
vantages. 

"It is obvious that the character of 
the torque of this twin six motor is 
bound to be 50 per cent better than the 
twin four and 100 per cent better than 
the single six. Six impulses per crank- 
shaft revolution blend together so closely 
as to make it absolutely impossible to 
distinguish any pause between impulses, 
even at very low engine speeds pulling 
through traffic on up-grades. The only 
thing that I can liken it to is the action 
of steam. 

"So far as weight is concerned, the 
twin six motor is just about a stand-off 
as compared with the twin four, but 
lighter than the single six. The twin 
six motor is slightly longer than the 
twin four, but owing to its smaller bore 
and stroke and lesser angle it makes up 
in absence of width for what it exceeds 
the twin four in length. The weighing 
up of actual motors proves this to be a 
fact. 

"Owing to the perfect balance of the 
six-cylinder principle, this twin six 
motor is absolutely smooth at all speeds. 

Twin Six Has Accessibility 

"So far as accessibility is concerned, 
the twin six motor is far superior to 
the twin four and just as good as the 
single six. The 60-deg. included angle 
allows us to build a 424-cu. in. motor 
21% in. wide over-all, as compared with 
28 9/16 in., as in the case of the twin 
four. This allows the placing of the gen- 
erator, water pump, starting motor, etc., 
in the usual place alongside the crank- 
case and between it and the frame, with- 
out widening the frame over the Packard 
narrow standard. It also allows the easy 
assembling and disassembling of a prop- 
erly designed steering gear. This leaves 
only the carbureter to be placed between 
the cylinders, and by placing it well 
above the motor 'valve alley' is left en- 
tirely open and all valves are easily ac- 
cessible for adjustment or replacement. 

"So far as the turning radius" is con- 
cerned, the twin six is far superior to 
the twin four and slightly better than 
the single six, as it assembles into the 
same width of frame as the single six, 
but allows a substantial reduction in the 
length of wheelbase. 

The tremendous difference in power 
output of different motor types at the 
higher speeds is, of course, partly due 
to the increased compression, partly to 
the more effective valve area, but largely, 
I believe, to the lightness of the recipro- 
cating parts and the consequent tremen- 
dous reduction in friction. In this con- 
nection it is interesting to note that both 



the single six and twin six motors have 
valves whose diameter in the clear equals 
half the bore, but that with the single 
six valves lifting % in. and the twin 
six only 5/16 in., the effective valve open- 
ing is approximately 22 per cent greater 
in the twin six. This is due to the fact 
that the piston area decreases as the 
square of the diameter, while the effect- 
ive valve opening decreases directly with 
the diameter. 

The power curve of the single six cyl- 
inder motor was, of course, made from a 
338 motor such as we used last year, 
and the output of the high-efficiency six- 
cylinder motor mentioned in my report 
to Mr. Joy was considerably higher, as 
it ran up to approximately 75 hp. at 
2200. But, in order to obtain this ad- 
ditional power, I not only had to lighten 
the reciprocating parts, but I also had 
to raise the compression, in order to ob- 
tain more efficient combustion; or, in 
other words, I had to increase the in- 
tensity of each explosion. This resulted 
in exactly what we were not looking for, 
a rougher motor than the 338, while the 
public was demanding a smoother one, 
in connection with more range of ability. 
I believe that the curve, taken from the 
well limbered up 338 motor represents 
about the maximum output that can be 
obtained from a single six-cylinder mo- 
tor without raising compression to the 
point where the result will be objection- 
able to the user. Whereas, on the other 
hand, power can be obtained from a 
twin six motor with a degree of smooth- 
ness far in advance of the result ob- 
tained from the six-cylinder motor, even 
with its considerably smaller power out- 
put. 

The Question of Gear Ratio 

"While this twin six motor has the 
ability to turn up to 3000 r.p.m. — 
smoothly and safely — its magnificent 
torque at low speed, makes it possible 
to use a gear ratio that keeps the mo- 
tor down to a point very little above 
that of so-called slow speed motors. As 
our 135 car, equipped with twin six mo- 
tor is approximately 300 lbs. lighter than 
our 338 and has on an average 10 per 
cent more power up to 1500 r.p.m., as 
outlined above, it will be readily under- 
stood that we could have used our 338 
gear ratio and secured an excellent per- 
formance. I have driven the 135 twin 
six car, equipped with our standard 338 
gear ratio, i. e., 25 m.p.h, at 900 r.p.m. 
of the motor, and found its performance 
to be excellent. As this motor has the 
ability to turn up to high speed with- 
out any undue strains on the bearings, 
however, we decided to make the gear 
ratio slightly lower, in order to give our 
customers a measure of ability that 
would be satisfactory under all condi- 
tions. We, therefore, adopted a 23.5 mile 
gear ratio, or, in other words, when 
the twin six motor is turning 900 r.p.m. 



the car is traveling but 1% miles slower 
than was the case in last year's single 
six 338 car. This means at 70 m.p.h., 
the motor only turns approximately 
2700 r.p.m. 

"While I have shown by the above 
that we are not running our engines 
at extremely high speeds, I still want 
to make the statement that we could 
run them at high speeds, that is, up to 
3000 r.p.m. and have it safer than a 
six-cylinder motor at considerably lower 
speed. 

"In this connection, the following com- 
parisons are very interesting. This table 
shows the comparative weights of the 
rotating and reciprocating parts and 
the resulting bearing pressures of not 
only our 338 single six-cylinder motor 
and our new twin six motor, but I have 
also added, as a mater of general infor- 
mation, the corresponding data of the 
high-efficiency six-cylinder 338 motor 
mentioned in my report to Mr. Joy: 

Special 
338 338 Twin 
Six, Six, Six, 

Piston assembly, complete Lb. Lb. Lb. 
with rings, piston pin 

and set screw 4.125 2.11 0.814 

Connecting rod, upper 

end 1.38 .828 .625 

Connecting rod, lower 

end 3.31 2.421 1.52 

The following table gives a comparison 
of forces due to gas pressure and inertia 
at 2000 r.o.m. of the same motors. 

Lb Lb. Lb. 

Inertia of one piston as- 
sembly complete 2,130 1,140 492 

Centrifugal forces of one 
connectir.g rod, lower 

end 1,030 764 430 

Centrifugal forces of one 
pair of connecting 

rods, lower ends 860 

Crank pin bearing pres- 
sure per square inch, 

due to' inertia 768 433 379 

Crank pin bearing pres- 
sure per square Inch, 

due to gas pressure... 916 916 871 
As a matter of general information, I 
will state that the lightening of the parts 
in the special six-cylinder motor was 
accomplished by making the connecting 
rods out of alloy steel and machining 
them all over and by using alloy pistons. 
In other words, the rotating and recipro- 
cating parts of this special motor were 
up to the same standard of engineering 
as our twin six motor, which makes the 
comparison of this motor with the twin 
six very interesting. It will be noted 
that on account of the lightness of the 
rotating and reciprocating parts of the 
twin six motor, the bearing pressures, 
due to inertia, at 2000 r.p.m., are far 
below the corresponding pressures, due 
to gas pressure on the piston, which 
makes it quite clear that the speed of 
the motor would have to be raised far 
above 3000 r.p.m. in order to make the 
pressure, due to inertia, come anywhere 
equal to ordinary working pressure of 
the bearings due to gas pressure. 

There are so many interesting en- 
gineering problems in connection with 
the designing of a twin six motor that 
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I could go on at considerable length, 
but fear that this paper has already 
grown too long. I have purposely stuck 
to a discussion of the results desired 
and the broad underlying principles of 
motor design and have refrained from 
discussing motor details. There are, of 
course, a great many possible arrange- 
ments of a lot of the details of construc- 
tion of a twin six motor, and in the 
design of our motor I can only say that 
we considered each detail as carefully 
as we knew how, and, after exhaustive 
research work, selected what we thought 
to be best. No doubt the discussion of 
this paper will run somewhat into the 
details of construction, and I will be 
very glad indeed to answer any question 
and give you reasons for our particular 
arrangement." 

Joy Favors North Route Around Salt 
Lake for Highway 
Salt Lake City, Utah, Sept. 7. — In 
a recent letter to Chas. Tyng, counsel 
for Utah for the Lincoln National High- 
way, Henry B. Joy, president of the 
highway association, points out the ne- 
cessity for improving the road south of 
Great Salt Lake and says that unless 
this is done Salt Lake City cannot ex- 
pect to have the automobile travel come 
by this route. President Joy said: 
"There is no doubt in my mind, after 
having driven the southern route in 
June and having talked with dozens of 
tourists and citizens of Utah, but what 
the northern route is to-day the best and 
most drivable road." 

. »- ~ ■ 

McGraw Makes $300,000 Additions 

East Palestine, Ohio, Sept. 14 — Con- 
tracts have been let by the McGraw Tire 
& Rubber Co., this city, for additional 
steel and brick buildings and machinery 
to cost $300,000. Three additions are 
covered by the contracts awarded, as fol- 
lows: a 195-ft. three-story extension to 
the vulcanizing building; a 98-ft. three- 
floor annex to the present mill room, and 
a 150 by 66 ft. three-floor addition to the 
compounding department. 

In addition to the 98-ft. mill room ex- 
tension, this department will be enlarged 
by transferring the present compounding 
room to its new quarters in the 150 by 66 
ft. extension to the main building. 

All buildings will be connected with 
overhead bridges and tunnels which per- 
mit direct routing of material through 
various departments of manufacture. 

New mills, calenders, with direct mo- 
tor drives, elevators, conveyors and other 
equipment have been ordered, and it is 
anticipated that all will be in full opera- 
tion by Nov. 1, 1915. The increased 
floorspace will approximate 800,000 sq. 
ft., and the daily output of the plant 
will be doubled. 
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Trade Review of the 
Week 

State FairHelpsDetroit Sales — 
Factories Continue Unabated 
Activity — Other Sections 

Detroit, Mich., Sept 14 — Stimulus to 
the business of many of the Detroit deal- 
ers was given last week by the State 
Fair held here. This occasion is recog- 
nized as an excellent chance for the sell- 
ing and showing of cars to the farmer 
element of the State as well as offering a 
means of gathering a good-sized prospect 
list among local intending buyers. 

In the factories, there is little change 
over the previous week, activity every- 
where being with the aim of keeping 
pace with demand. Packard has now 
started shipments of its Twin Sixes, al- 
though none of them went out last week. 
It is expected that before the present 
week is over there will be twenty-five of 
them out. 

Orders Are Plentiful 

From the Scripps-Booth Co. comes the 
information that a French dealer has 
contracted for 500 cars within the next 
year. 

Ford factory sales continue to be very 
strong. The concern is between 80,000 
and 90,000 cars behind orders now, 
which is practically the same as it has 
been right along. The daily output last 
week averaged about 1200 cars, this 
number being made in the parent plant 
and in the assembly branches through- 
out the country. At Detroit, the daily 
average has been running about 500. 
Ford officials state that there is no pros- 
pect of a slackening. 

Factories look for increased war busi- 
ness following the completion of the 
present war loan. It is hard to see how 
some of them could take on more of this 
work, but it, of course, would largely be 
confined to the truck field. 

50 to 100 Per Cent Increase in Minneapo- 
lis Sales Expected 

Minneapolis, Minn., Sept. 13 — Auto- 
mobile trade conditions for this territory 
as gathered from the attendance at the 
automobile exhibit at the Minnesota 
State Fair, Sept. 6-11, and at the 
agencies in Minneapolis and St. Paul, 
are for a large business. 

Conservative men place the probable 
increase in sales for 1915-1916 over 
1914-1915 season at from 50 per cent 
to 100 per cent. Some even go higher 
where they have popular price lines of 
machines. With a crop in sight for 
Minnesota of some $300,000,000 and 
more than $600,000,000 for the ninth 
federal bank district centering in Min- 
neapolis, the sales possibilities are stag- 
gering to the dealers. 
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The State Fair show developed no 
more than the normal week's report of 
new agency contracts, but it showed that 
the farmer is going to buy automobiles 
this fall when he realizes on his crops. 
Some five salesmen for each of the forty- 
three exhibits of automobiles at the fair 
were busy most of the time, and the 
people asking questions were the direct 
buyers of cars. 

A New Caille Perfection Motor 

Detroit, Mich., Sept. 15 — Special 
Telegram — The Caille Perfection Motor 
Co., which for the past fifteen to twenty 
years has been making gasoline and es- 
pecially marine engines, will start the 
manufacture of automobile motors with- 
in the next thirty days with a light six- 
cylinder engine designed by Ralph Lewis, 
former chief engineer and general man- 
ager of the Beaver Motor Mfg. Co. 

Opinion Rendered in Horn Suit ~ 
New York City, Sept. 15— In the suit 
of the Lovell-McConnell Mfg. Works vs. 
the General Auto Supply Co., Judge A. 
Hand has written an opinion in which 
he states that patent No. 1,105,324 
issued to George C. Dean, infringement 
of claim No. 7 of which was the cause 
of the suit, is void for lack of invention. 
For this reason the opinion states that 
the bill should be dismissed. The de- 
fendants, the General Auto Supply Co., 
according to the opinion, have made no 
contention of non-infringement on the 
above patent, but anticipation and lack 
of invention. The particular point in 
claim seven, which the suit hinged upon, 
reads — "And a casing having a cylin- 
drical threaded wall and transverse wall, 
said transverse wall being spaced from 
and substantially parallel to said dia- 
phragm and serving as a bearing for 
one end of the armature shaft, . . . 
the threaded engagement of said shell 
and said casing serving to adjust the 
position of said rotor in respect to said 
diaphragm." 

The opinion states that all the ele- 
ments seem old, but the combination was 
what was claimed to be new and useful, 
particularly the threaded engagement 
which serves as an adjustment, and also 
a substantially air-tight chamber in the 
rear of the diaphragm in which air is 
compressed and expanded during the 
operation of the horn. According to the 
opinion, a similar threaded engagement 
appears in British patent to Rogers No. 
23,802 and French patent to Monnot No. 
422,256. The air space is substantially 
the same as in Miller Reese Hutchison's 
patent No. 1,411,463. Therefore, con- 
cludes the opinion, no novelty can be 
seen in the combination ami the patent 
is void for lack of invention and the bill 
should be dismissed. The case is in the* 
U. S. district court for the' southern' dis- 
trict of New York. 
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212,882 Registration 
in N. Y. 

Ohio 168,000, Illinois 166,886, 
Pennsylvania 151,523 and 
California 150,232 

New York City, Sept. 14 — Registra- 
tions in the four leading automobile 
states are booming. Up to Sept. 1, ac- 
cording to the figures collected by the 
Ohio State Automobile Association, there 
were 849,531 cars registered in the five 
leading states, New York, Ohio, Illinois, 
Pennsylvania and California. 

New York State leads 212,882; Ohio 
is second with 168,000; Illinois, third, 
with 166,886; and Pennsylvania, next 
with 151,523. California is close to 
Pennsylvania with 150,232 registrations. 

10,800 Cars Licensed in Vermont 

Montpelier, Vt. Sept. 11 — The re- 
ceipts from automobile registration in 
the State of Vermont during the period 
between March 1 and Aug. 1, 1915, 
amounted to $175,992.31. This amount 
exceeds the receipts of any previous year, 
the period between March, 1914, and 
March, 1915, having brought forth regis- 
tration receipts of $160,362.10, the larg- 
est up to that time. The number of cars 
up to Aug. 1, 1914, is nearly 10,800, or 
a ratio of more than one automobile to 
every thirty-two persons living in the 
state. 

Daniels 8 at $2,350 

Reading, Pa., Sept. 11 — The Daniels 
eight which, as was stated in The Au- 
tomobile for Sept. 2, is to be built by 
the Daniels Motor Car Co., this city, 
the president of which is Geo. E. Daniels, 
who was president and general manager 
of the Oakland Motor Co., Pontiac, 
Mich., will be a car built practically to 
order, to sell for $2,350. The wheelbase 
will be 127 in. and the tires 34 by 4%. 
Unusual attention will be given to the 
finish and equipment of the seven-pas- 
senger body, which will have a double 
cowl, heavy mahogany rail all around 
the top, long grained hand-buffed 
leather upholstery, mahogany cabinet 
Sttings and other luxurious features. 

314 by 5 Motor 

The motor will have V-type L-head 
cylinders 3% by 5, giving a rating of 
33.8 under the S. A. E. formula; the 
cylinders will be in two blocks with in- 
tegral intake manifolds and bolted-on 
exhaust pipes and the valves will be ac- 
tuated by a single camshaft carrying six- 
teen cams. Staggering the cylinder 
blocks permits placing the big ends of 
the connecting-rods side by side on the 
crankpins, which are made sufficiently 



long for the purpose. Water circulation 
will be by duplex centrifugal pumps, 
lubrication by pressure feed, ignition, 
lighting and starting by the Westing- 
house system. The carbureter will be a 
Zenith. 

A Brown-Lipe-Chapin three-speed 
gearset will form a unit with the motor, 
the disk clutch will run dry and will 
have a ball-bearing release. Two Spicer 
universals will be used on the propeller 
shaft, which will be uninclosed; drive 
will be taken through the springs, and 
an arm will resist torque stresses. 

Vacuum Fuel Feed 

Three-quarters construction will be 
employed for the rear axle, which will 
have taper roller bearings, spiral bevel 
gears and pressed steel housing. Rear 
springs will be semi-elliptic, underslung, 
2% in. wide. The gasoline tank, of 20 
gal. capacity, will be hung at the rear, 
a vacuum system feeding the carbureter. 

Can't Shoot from Car in Wisconsin 
Milwaukee, Wis., Sept. 9 — It is law- 
ful to travel to hunting grounds in a 
motor car, but unlawful to shoot game 
birds or animals from a car, according 
to the ruling of the attorney general of 
Wisconsin. The last Legislature passed 
a law prohibiting shooting at game from 
cars, bringing up the question of 
whether or not such prohibition covered 
driving to the place where it was in- 
tended to hunt. The attorney general 
interprets the law, for instance, to make 
it unlawful for a motorist-hunter to 
scare up a covey of birds with his car 
and then alight from the car and shoot 
the birds. 

Non-Glare Law in Dallas 

Dallas, Tex., Sept. 9— The city of 
Dallas now has an automobile dim light 
ordinance. The law became effective 
only recently. It provides a fine of from 
$5 to $200 for a violation. It applies 
only to the corporate limits of the city. 
A move is on foot to have the Legislature 
pass a dim light law that will cover the 
State. So far as Texas is concerned 
Dallas is the first city to enact this 
ordinance. 

To Build Waco Car in Seattle 

Seattle, Wash., Sept. 9— The West- 
ern Automobile Co. has recently been 
incorporated in Seattle to manufacture 
the Waco car. Those interested in the 
new concern are C. A. Cawley, G. L. 
Grant and S. W. North. A large factory 
building has been leased at Rainier Ave- 
nue and Lane Street for manufacturing 
purposes. The first Seattle-built car, 
a Waco, has already run 2000 miles and 
delivery of cars is promised for March 
1, 1916. 



1916 Russell-Knight 
— Two Bodies 

Refinements a Feature — Five- 
Passenger Type Sells for 
$2,650 and Seven $2,750 

Toronto, Ont., Sept. 11 — Several re- 
finements are noted in the 1916 Russell- 
Knight 32 made by the Russell Motor 
Car Co., Ltd., West Toronto, Canada. 
It is made in two body styles, five and 
seven-passenger the former selling for 
$2,650 and the latter $2,750. The body 
is the conventional streamline design 
with doors having concealed hinges. In 
the equipment are included Bijur electric 
starting and lighting system, new dome 
fenders, improved headlights, power tire 
pump, Warner speedometer and clock 
and demountable rims with one spare. 

The engine is a four-cylinder, 4% by 
5%, rated at 32 hp. The cylinders are 
cast in pairs with separate removable 
heads, while the sleeves have 2% in. 
travel. Cooling is accomplished by a 
centrifugal pump through the cylinder 
water jackets to a large cellular radia- 
tor. A high-tension magneto inde- 
pendent of the lighting and starting 
system furnishes the ignition. Force- 
feed lubrication is used, with a special 
regulator that is said to cut down all 
consumption. 

The Russell-Knight uses a multiple- 
disk clutch running in oil. It has a 
selective gearset with three speeds 
forward and one reverse. Center con- 
trol and left drive are used. Floating 
Timken rear axles with worm-bevel 
gears are to be found on this car; also 
semi-elliptic springs in front and three- 
quarter elliptic in the rear. Wheelbase 
is 120 in.; tires, 36 by 4% ; wheels, artil- 
lery type with demountable rims. 

The upholstering has Turkish type 
cushions with wood frames. Colors are 
royal blue for the body and running 
gear with an option of brewster green 
or deep wine. 

Haydock Car at $720 

Cincinnati, Ohio, Sept. 9— The Hay- 
dock Motor Car Co., located at Rich- 
mond and Carr Streets, Cincinnati, Ohio, 
announces the completion of a four-cylin- 
der automobile, called the Haydock. 
The car is of the lighter type and sells 
for $720. 

No Successor for Poole 

Detroit, Mich., Sept. 13 — No suc- 
cessor has been named by the Hupp 
Motor Car Co. to take the place of John 
L. Poole, who was European export 
manager of the company for the last five 
years. 
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Mexican Border 
Work Tests Trucks 

Conveying 4000 Troops During 
Controversy — Encounter 
Bad Road Conditions 

Fort Sam Houston, Tex., Sept. 11 — 
What is said to be the severest and most 
practical trials that were ever made of 
trucks and automobiles in actual mili- 
tary field service by the United States 
army are now in progress in the lower 
Rio Grande region of Texas, where more 
than 4000 troops are operating against 
raiding bands of Mexican outlaws. 

Conditions Are Trying 

The conditions under which the new 
adjuncts to the transportation depart- 
ment of the army are being operated 
are particularly trying. The border 
country is almost entirely lacking in 
good roads, with the exception of a lim- 
ited system of improved highways rad- 
iating out of Brownsville and extending 
only short distances to nearby towns. 
In order to reach many of the more re- 
mote patrol camps with trucks carrying 
supplies it was found necessary to cut a 
road through an almost impenetrable 
wilderness of chaparral. The low-grow- 
ing brush that covers the whole country 
is all thorn-bearing. The mesquite, the 
cats-clay, the prickly pear and a variety 
of ' other plant life, indigent to the 
border, are covered with thorns that are 
an ever-present menace to automobile 
tires. The lack of any convenient repair 
shops makes it necessary for the mo- 
tor transportation equipment to provide 
its own means for its upkeep. 

It requires a considerable amount of 
supplies to keep an army of 4000 men 
going and the trucks are kept constantly 
busy. It is planned to greatly increase 
the number in service. 

In former years, when the War De- 
partment maintained large garrisons of 
soldiers at Fort Brown, Fort Ringgold 
and Fort Mcintosh, all military posts on 
the lower Rio Grande frontier, there was 
a Government road that extended up the 
river for a distance of about 260 miles, 
connecting these different stations. The 
abandonment of the road for military 
purposes several years ago caused the 
highway to rapidly fall into bad condi- 
tion and there are now long stretches 
of it that are impassable for almost any 
kind of vehicle. Temporary improve- 
ments have been made recently to some 
sections of the old highway and plans 
are on foot to rehabilitate it along its 
entire length. 

Equal to the Test 

It is stated that the motor trucks 
which are now in use on the border 
have proved equal to the many hard 



tests that they have been compelled to 
undergo. The chief difficulty has been 
the lack of roads. The patrol camps are 
often situated close to the river bank in 
localities that are almost inaccessible. 

5-Year Blair Order 

Newark, Ohio, Sept. 10— The Blair 
Motor Truck Co., Newark, Ohio, has re- 
ceived an order for motor trucks to be 
delivered in fixed quantities over a 
period of five years. Although the 
officials of the company are reticent 
about the details of the order, it is un- 
derstood that the order emanates from 
one of the large European exporters 
with headquarters in New York City and 
that the number to be delivered monthly 
exceeds thirty. These trucks, it is 
understood are to be 3-tonners and of 
the gasoline, worm-driven type which 
has been standard with the Blair com- 
pany for several years. Another order 
for gasoline-electric vehicles made by the 
same concern is pending. It is em- 
phatically stated that it is not a war 
order. The plant has been thoroughly 
rehabilitated for the steady demand upon 
it that will result and J. P. McCune, 
general manager, is arranging for the 
requisite materials. 

Bell Forced to Expand 

York, Pa., Sept 14 — Increased pro- 
duction and the demand for cars from 
its agents have caused the Bell Motor 
Car Co. to start work this week on the 
erection of a large addition at its plant 
along the Columbia & Frederick division 
of the Pennsylvania Railroad at the 
intersection of Center Street. The build- 
ing will be a one-story frame structure 
of the saw-tooth type, 80 ft. by 60 ft. 
in dimensions. It will be used as an 
assembling room and paint shop. The 
company's rapidly growing business has 
made it necessary to seek larger quarters 
and efforts are now being made to secure 
a site for the erection of a large modern 
daylight factory building. The present 
building is leased by the company. Work 
on the addition is being rushed and it is 
expected to have it completed within two 
weeks. The company will have about 
25,000 sq. ft. of floorspace. 

The daily production of the plant is 
being increased and an average of 
one and two cars are being built every 
day. Night work is now in progress. 
It is the aim of the company to increase 
this production to ten cars a day. 

McCord Buys Wyandotte Plant 
Detroit, Mich., Sept. 11— The McCord 
Mfg. Co., which makes the McCord radi- 
ators, McKim gaskets and other auto- 
mobile accessories, has purchased a 
plant at Wyandotte, Mich., and will make 
its gaskets there. At least 125 men are 
to be employed. 



43 Truck Makers in 
P. (X Bids 

To Furnish Twenty or More 
Gasoline Trucks in Fiscal 
Year Ending June 30 

Washington, D. C, Sept. 8— Under 
a call for bids for furnishing twenty or 
more gasoline trucks for the postal serv- 
ice during the fiscal year ending June 30, 
1916, the purchasing agent of the post- 
office department to-day opened forty- 
three bids from various manufacturers 
and dealers. The quantities to be pur- 
chased are five or more of %-ton ca- 
pacity; five or more of %-ton capacity; 
five or more of 1 %-ton capacity and five 
or more of 3-ton capacity. It is possible 
before the end of the contract year that 
the department will purchase 100 trucks 
under the propositions received to-day. 
The contracts are expected to be awarded 
on or before Oct, 1, next. 

The bids were submitted under these 
classifications: A, trucks of %-ton ca- 
pacity, complete with body; B, trucks of 
%-ton capacity, complete with body; D, 
trucks of 1%-ton capacity, complete with 
body; DD, trucks of 1 %-ton capacity, 
with slight changes in specifications from 
class D trucks; F, trucks of 3-ton ca- 
pacity; FF, trucks of 3-ton capacity, 
with slight changes in specifications 
from class F trucks. The bidders and 
their prices were as follows: 

O. K. Motor Truck Co., Flint, Mich., f.o.b. 

»5.?J a 7!!*?f8. ,976> * 976 ' » 1 ' 000 ' » 975 ' 
Warren Motor Truck Co., Warren, Ohio, 
f.o.b. Warren, Class B, $1,550, $1,450 ; Class 
D $1,885, $1,786; Class DD, $1,925, $1,825; 
Cjasj^ F, $2,550, $2,450 ; Class FF $2,550, 

Union Garage Co., Washington, D. C, to.b. 

Washington, Ford, Class A, $600. 

F. N. Harper, Washington, D. G. f.o.b. 
Toledo, Overland, Class A, five bids, $830. 

Commercial Garage, Washington. D. C, 
Bessemer, Class B, three bids at $1,225. 
$1,175, $1,250, $1,225 ; Class D, $2,090, $2,025, 
$2,090, $2,065 $2,090, $2,205 ; Class DD, 
$2,090, $2,025, $2,090, $2,065, $2,090, $2,205; 
Class F, $3,280, $3,305, $3,280; ciass FF, 
$3,350, $3,375, $3,350. 

Tiffin Wagon Co. Tiffin, Ohio, Class B. 
$1,244 $1,297, $1,244, $1,322, $1,297; Class D. 
$1,738, $1,660, $1,685, $1,713, $1,660; Class 
DD. $1,742, $1,664. $1,689, $1,717, $1,664; 
Class F, $2,263, $2,238 ; Class FF, same bids 
fls Clsss F 

Semmes 'Motor Co., Washington, D. C... 
Class A, Wilcox. $1,210 ; Vim, $775 ; Class B, 
Wilcox, $1,775 ; Class D, Wilcox, $2,050 : 
Class D, $2,100. 

Charles A. Leichliter, Chicago, f.o.b. De- 
troit : Class A, three bids at $831.50, $800 : 
Class B. three bids at $1,872.50, $1,912.50: 
Class DD, four bids at $1,950, $1,990 : Class 
FF. $3,300, $3,275. 

Wadsworth Mfg. Co., Detroit, f.o.b., De- 
troit, Ford, Class A, $580.80, $578.80. $591.80, 
$578.80, $590.80, $578.80. 

Dart Motor Co., Waterloo, Iowa, fob 
Washington, Class A, two bids at $1 145, 
$1,095, $1,180; Class B, two bids at $l!715 
$1,665, $1,750; Class D, $2,265. $2,190. $2,300. 
$2,265, $2,365; Class F, $3,190. $3,165 

Miller Bros. Automobile & Supply House. 
Washington, D. C, f.o.b. Washington, Ford. 
Class A, $638.50. with various supplemental 
bids; Class B, Flint, $1,364. 

Commercial Automobile & Supplv Co 
Washinirton, Studebaker ; Class A, $940" $965 ■ 
Class B, $960, $985; this bidder also made 
several supplemental bids for equipment. 

Peerless Motor Car Co., Cleveland : fob 
Cleveland ; Class F. $3,455, $3,410 ; Class 
FF, same prices as Class F. 

Lippard-Stewart Motor Car Co., Buffalo 
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f.o.b. Buffalo; Class A, $996.50, $1,016.50. 
$996.50; Class B. $1,438. $1,428, $1,463, 
$1,438, $1,466, $1,438 ; Class D. $2,140, $2,115. 
$2,143, $2,116, $2,115; Class DD, same prices 
as Class D. 

Commerce Motor Car CO., Detroit, f.o.b. 
Detroit; Class B, $975, $995, $985, $1,030, 
$1,015. 

DeKalb Wagon Co., DeKalb, 111., Class D, 
$2,175, $2,100, $2,125, $2,100, $2,100; Class 
DD, same prices as Class D. 

International Harvester Corporation, Chi- 
cago, f.o.b. Akron, Ohio, Class A, five bids 
at $1,040, $1,000; Class B, $1,040, $1,000. 

Duplex Power Car Co., Charlotte, Mich., 
Class F and FF, $3,300. 

Buick Motor Co., Detroit, branch, f.o.b. 
Detroit. Class B, $1,340.90, $1,337.39, 
$1,340.90, $1,330.90. 

Touralne Co., Philadelphia, Pa., f.o.b. Phila- 
delphia, Class A, four bids at $835, $865. 

Mais Motor Truck Co., Indianapolis, f.o.b. 
Indianapolis; Class D, $2,560, $2,516, $2,550, 
$2,500 ; Class DD, same prices as Class D ; 
Class F. $3,050. $3,025 ; Class FF, same 
prices as Class F. 

Packard Motor Car Co., Detroit, f.o.b. De- 
troit ; Class D, $2,712.50, $2,682.50, $2,742.50, 
$2,682.50, $2,707.50; Class DD. $2,722.50, 
{2,692.50, $2,762.50, $2,692.50. $2,692.50, 
$2,717.50; Class F, $3,645, $3,505.85 ; Class 



•F, $3,645, $3,585 
Kelly-r 



. -Springfield Truck Co., Springfield, 
O., Class D, $1,875, $1,900, $1,925, $1,950, 
$1,875, $1,900 ; Class DD, same prices as 
Class D; Class F, $3,050, $3,000; Class FF, 
$3,125, $3,075. 

Four Wheel Drive Co., Clintonville, Wis., 
Class F, $4,400 and $4,350, both less 20 per 
cent ; Class FF, same prices as Class F, with 
same discount 

White Co., Cleveland, Class B, $1,970, 
$1,970, $1,985, $1,970, $1,970, $1,958; Class 
D, $2,720, $2,705 $2,720, $2,708, $2,720, 
$2,720; Class DD, same prices as Class D: 
Class F, $3,315, $3,303 ; Class FF, same 
prices as Class F. 

Thos. B. Jeffery Co., Kenosha, Wis., Class 
D. $2,785, $2,760, $2,760, $2,750, $2,760, 
$2,860 ; Class DD, same prices as Class D ; 
Class F $3,900, $3,890 ; Class FF, same prices 
as Class F. 

Locomobile Co. of America, Bridgeport, 
Conn., Class F, $4,022.50 : $3,950 ; Class FF, 
same prices as Class F. 

Dorrls Motor Car Co., St. Louis, Class B, 
four bids at $1,885, $1,860, $1,845. 

Couple Gear Freight Wheel Co., Grand 
Rapids, Mich., f.o.b. Grand Rapids ; Class F, 
$4,000, $4,000; Class FF, sames prices as 
Class F. 

Standard Motor Truck Co., Detroit, f.o.b. 
Detroit; Class D, $1,885, $1,850, $1,875, 
$1,850, $1,850 ; Class DD, same prices as 
Class D ; Class F, $2,480, $2,450 ; Class FF, 
same prices as Class F. 

General Motors Truck Co., Pontiac, Mich., 
Class B, $1,250, $1,295. $1,250, $1,275. 
$1,250; Class D, $2,045, $2,000, $2,025, $2,000, 
$2,000. $2,125; Class DD same prices as 
Class D. 

Sterling Motor Truck Co., Milwaukee, m 
f.o.b. Washington or New York; Class B, 
$1,050, $1,040, $1,075, $1,050, $1,080, $1,050; 
Class F, $3,150, $3,100; Class FF, $3,300, 
$3,270. 

Denby Motor Truck Co., Detroit, f.o.b. De- 
troit ; Class B. $1,075, $1,100, $1,075, $1,101, 
$1,135 ; Class D, $1,690, $1,665, $1,700, $1,665. 
$1,655. $1,725; Class DD, $1,690, $1,665, 
$1,725, $1,690, $1,690 $1,740. 

Avery Co., Peoria, 111., Class FF, $2,500, 
$2,480. 

Jos. W. Moon Buggy Co., St. Louis, f.o.b. 
St. Louis. Class D, $1,650, $1,620 ; Class DD, 
$1,675. $1,645. 

C. L. Barker. Norwalk, Conn., Class D, 
$1,565, $1,540, $1,565. $1,540; Class DD, 
$1,575. $1,550, $1,575, $1,550. 

Sandow Truck Co.. Chicago, Class D, chas- 
sis only, $1,625 : with body, $1,920. $1,875, 
$1,905, $1,875. $1,875, $1,900; Class DD, 
chassis only, $1,625: with body, $1,935. 
$1,890, $1,920, $1,890, $1,890. $1,915; Class F. 
chassis only, $2.565 ; with body. $2,945, 
$2,915 ; Class FF. chassis only, $2,555 ; with 
body, $2,935. $2,905. 

Corbett Auto Co., Henderson. N. C, Class 
D. $2,050. $2,000. $2,025, $2,000, $2,075, 
$2,000, $1950. 

Baalstrum Co. Battle Creek. Mich., Class 
A. $1,285, $1,283. $1,285. $1,277; Class B, 
$1,375. $1,373. $1,375, $1,363. 

Beck's Son, Cedar Rapids, Iowa, Class B, 
$1,200, $1,175. 

Service Motor Truck Co., Wabash. Ind., 
f.o.b. Washington : Class B, $1,492, $1,468 ; 
Class D, $2,068: Class DD, $2,100: Class F, 
$2,744 ; Class FF. same prices as Class F. 

Gabriel Auto Co.. Cleveland. Ohio., f.o.b. 
Cleveland: Class B, $1,700. $1,690. $1,700. 
$1,675, $1,735, $1,700; Class D. $2,200. $2,175, 
$2,235, $2,200, $2,200, $2,200 ; Class DD, same 
prices as Class D. 

Federal Motor Truck Co.. Detroit, f ob. 
Detroit : Class D. $2,090, $2,070. $2,107.50. 
$2,090, $2,090, $2,090; Class DD, same prices 
as Class D. 



Baldwin Locomotive 
Builds Trucks 

300 Under Construction at 
Eddystone Plant— Flat Iron 
Wheels and Trailers 

Philadelphia, Pa., Sept. 11 — Three 
hundred trucks are being made at the 
Eddystone plant of the Baldwin Locomo- 
tive Works for use by the Russian army. 
It is understood that more trucks will 
be built later and that the 20-acre plant 
the company is building will probably be 
used in carrying out the large war or- 
ders. This company is also doing a 
large parts business for a prominent 
tractor concern in this State. 

Fifty Are Finished 

The trucks being built for Russia, fifty 
of which are already finished, run on 
flat iron wheels rigged to prevent skid- 
ding. When in use, several small trail- 
ers will be attached. They will be used 
to transport foodstuffs and merchandise 
to railroad and water terminals during 
the war, as well as to haul munitions. 

Republic Truck Adds Three New 

Buildings 

Alma, Mich., Sept 8— During the last 
thirty days the Republic Motor Truck 
Co. has started the erection of three new 
factory buildings, which will provide a 
total of 54,500 more square feet of floor 
space. Work on the latest addition was 
begun a few days ago. This structure 
will be one story high and have 35,000 
sq. ft. of floorspace. The company will 
employ at least fifty more men when 
the buildings are ready. Production at 
this time is being pushed to the limit. 
Orders are far ahead of any previous 
year's business, and will keep the plant 
running for a long time with a full 
force. 

Canadian Ford to Build Tractors 

Detroit, Mich., Sept. 9 — Ford trac- 
tors are to be made by the Ford Motor 
Co. of Canada, Ltd. A plant to be 
devoted exclusively to this end of the 
Canadian company's business is to be 
erected soon. It will be of such size that 
ultimately from 5000 to 10,000 men will 
be employed there. When the plant will 
be in operation nobody can fortell, but it 
is said that it will start about one year 
before the first tractors will be marketed. 

Detroit Weatherproof Body Gets Plant 
Detroit, Mich., Sept 13 — The Detroit 
Weatherproof Body Co., recently organ- 
ized to make weatherproof tops for Ford 
and other cars, will occupy the plant 



formerly occupied by the Kemiweld Can 
Co. and which has been leased by the 
C. R. Wilson Body Co. with which the 
new concern is closely related. The 
plant is located at Clay Avenue and St 
Aubin Street and contains about 80,000 
sq. ft of floorspace. A force of 400 to 
500 men will be employed. The Wilson 
company has secured an option to pur- 
chase the plant at a price said to be 
about $100,000. 



Warner Mfg. Co. Gives Hour Cut 

Toledo, Ohio, Sept. 9 — During Octo- 
ber the Warner Mfg. Co. will reduce its 
working week to a 48-hr. basis, or a 
12-hr. cut The present scale of wages 
will be continued. T. W. Warner, presi- 
dent, states that this action will be 
purely voluntary and that the move is 
experimental, its permanency depending 
wholly upon the men. 



Tractor Uses Gas-Kerosene Carbureter- 
Electric Lighting 
Oshkosh, Wis., Sept 11 — A. J. and 
O. G. Patch, Oshkosh, Wis., for ten years 
associated with the Rumely and Fair- 
banks-Morse interests as tractor de- 
signers, are making exhaustive practical 
tests of a new gas-kerosene tractor they 
have developed at the Dauber-Kratsch 
machine shops in Oshkosh. Among the 
new features is a full electric lighting 
equipment, opening new possibilities in 
agriculture, such as night plowing and 
general haulage. 



Hudson to Build on Newly Acquired 
Land 

Detroit, Mich., Sept. 13 — The Hudson 
Motor Car Co. recently purchased a piece 
of land 500 by 380 ft. from the Ander- 
son Forge & Machine Co. This property 
is located across from the present Hud- 
son plant A new engine-house and 
power plant will be erected on part of 
the land at once and later the construc- 
tion of several large factory buildings 
similar to those of the present plant will 
be started. 



Weed Assembling Plant in York 

York, Pa., Sept 14 — An assembling 
plant of the Weed Chain Co., Bridgeport, 
Conn., has been opened in this city in the 
plant of the York Engineering Co., 
North George Street and Hamilton 
Avenue. Employment is given to about 
sixty men. The automobile chains are 
manufactured by the Standard Chain 
Co., of this city, and instead of shipping 
them to Bridgeport, are assembled at 
the new factory. The plant will remain 
in operation here for at least six months. 
The same assembling plant was in 
operation last year. 
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S. K. F. Incorporates 
in Conn. 

American Organization Capital- 
ized at $2,000,000 to Make 
Bearings in Hartford 

New York City, Sept. 10— The 
S. K. F. Ball Bearing Co., Hartford, 
Conn., was incorporated Sept. 4, with a 
capitalization of $2,000,000, having for 
its object the manufacture and sale of 
the ball bearings known by this name. 

The S. K. F. ball bearing was intro- 
duced into the U. S. A. in the year 1910, 
three years after the patents for the 
invention exploited by the parent con- 
cern, The Aktiebolaget Svenska Kulla- 
gerfabriken of Gothenburg, Sweden, had 
been granted. At that time the present 
American S. K. F. Ball Bearing Co. was 
incorporated with a capital of $50,000 
as a selling organization for the bearings 
manufactured by the Swedish concern. 

One of the problems of the company 
has been, how best to take care of its 
customers in America, so as to avoid 
undue delay in delivery and it has there- 
fore had to carry at its New York place 
of business one of the largest stocks of 
complete ball bearings in the country. 

The possibility of manufacturing in 
the United States has long been under 
consideration, and after exhaustive in- 
quiries as to the manufacturing facilities 
and the possibilities of producing in this 
country a product, which should in 
every respect be equal to the Swedish- 
made bearing, steps have been taken to 
carry out this plan. It is now the inten- 
tion of the company to build a factory 
at Hartford, Conn. A suitable factory 
site of about 8 acres along the New 
York, New Haven and Hartford Rail- 
road tracks has been acquired and the 
erection of the first building will be 
shortly started upon. 

Special Crucible Steel 

The special Swedish crucible steel, 
known as S. K. F. steel, used by the 
parent concern, will be used in the 



American-made bearings, and will be 
imported from abroad for this purpose. 

To carry out the proposed plans, 
there has been incorporated the new 
S. K. F. Ball Bearing Co. in which 
prominent American interests are repre- 
sented. This company will as stated be 
a Connecticut corporation and will have 
a fully paid-up capital of $2,000,000. 
Among the directors of the new com- 
pany will be B. W. Hanson, vice-presi- 
dent of Messrs. Pratt & Whitney of 
Hartford, Conn. The general selling 
policy of the company will, however, 
not in any way be affected by this 
change, and the executives and other 
members of the old company will join 
the new corporation. 

Buyers Cared For 

Until the new factory is in a position 
to supply American-made bearings, the 
S. K. F. company, which has not suffered 
any interruptions in its source of sup- 
ply, will continue as hitherto to import 
Swedish-made bearings and will continue 
to do so as long as may seem desirable. 

It is intended to start with a plant 
employing about 300 men, which will, 
lo begin with, be able to produce only 
a portion of the bearings annually sold 
by the company in this country, the re- 
mainder coming from Sweden. 

Market Prices Firm 

New York City, Sept. 14— The mar- 
kets this week were somewhat firmer 
with a steady demand in all products. Al- 
though there were a number of gains 
they were not as heavy as usual. The 
metal markets recorded the largest gains. 
Steel, which for some weeks had been 
very steady, rose on Tuesday to a high 
mark. Bessemer steel rose $1 and open- 
hearth $1.50. The copper market was 
dormant and quotations are entirely nom- 
inal. Producers are asking 17% cents 
to 17% cents, but producers are not in- 
terested, being well supplied for the next 
two months at least. Many of the larg- 
est selling agencies continue to ask 18 
cents. The total sales of all producers 
during the business week in August, in- 



cluding both 16- and 18-cent copper, were 
well up to 60,000,000 lb. While during 
the whole month of August, approxi- 
mately 125,000,000 lb. were sold. 

The aluminum markets continued firm 
with prices showing marked advances. 
Antimony is strong with fairly large 
quantities having been sold here in the 
past ten days. Trading in crude rubber 
continued quiet last week, and the market 
developed an easier tone. Up-River Para 
fine was available at 55% cents per 
pound for prompt delivery. The oil and 
lubricants markets were a bit unsteady 
yesterday when a rise on Pennsylvania 
crude and Kansas crude oil occurred, 
both of which made a total gain of 5 
cents. The rest of the markets remained 
unchanged. 

Detroit Battery Makes 50 per Cent Price 
Reduction 

Detroit, Mich., Sept. 11 — A reduction 
of 50 per cent from the list prices on 
all its batteries has been made by the 
Detroit Battery Co. At the same time 
a new policy of a fixed retail price, quot- 
ing on each battery one price only from 
which there will be no deviation, has 
been inaugurated. 

As an illustration of some of the re- 
ductions it might be mentioned that the 
price of the standard 6-volt, 80 battery 
which was $33 is now $16.50; the 6-volt, 
100 battery which listed at $39 is now 
sold at $19.50; the 6-volt, 120 which cost 
$43 now sells at $21.50. 

Allen Motor Co. Elects Officers 

Fostoria, Ohio, Sept. 10 — The annual 
stockholders' meeting of the Allen Motor 
Co. was held Tuesday in this city. The 
following officers were elected: Presi- 
dent, E. W. Allen; first vice-president, 
G. H. Baker; second vice-president and 
sales manager, J. E. Wright; W. O. Al- 
len, treasurer and general manager; A. 
E. Wyant, secretary; L. A. Sommer, 
general superintendent of factories. 
The officers reported that a "liberal 
dividend from the profits of 1916," bad 
been declared. The company announces 
that it will build 10,000 cars in 1916. 

Morton Truck Capital Increased 

Harrisburg, Pa., Sept 9 — The Morton 
Truck & Tractor Co., this city, has in- 
creased its capital from $100,000 to 
$1,000,000. The actual increase notice, 
filed with the Secretary of the Common- 
wealth, however, was from $100,000 to 
$420,000. The company is busy on 
tractor orders from the Russian Govern- 
ment. 

Pope Creditors to Receive a 38 & per 
Cent Dividend 
Boston, Mass., Sept. 8 — The receivers 
of the Pope Mfg. Co. were ordered by 
Judge Dodge in the U. S. District Court 



Daily Market Reports for the Past Week 

Material. Tue». Wed. Thur*. Frl. Sat. 

Aluminum .40 .40 .40 .40 40 

Antimony 26 .26 .28% .28% .28% 

Beams & Channels, 100 lb 1.51 1.51 1.51 1.51 151 

Bessemer Steel, ton 23.00 24.00 24.00 24.00 24 00 

Copper, Elec., lb 17% .17 .17 .17 17 

Copper, Lake, lb 18^ .17^ .17% .17% .17% 

Cottonseed Oil, bbl 5.75 5.85 5.96 5.98 5 98 

Cyanide Potash, lb 23 .23 .23 .23 23 

Fish Oil, Menhaden, Brown 39 .39 .39 .39 .39 

Gasoline, Auto, bbl 16 .16 .16 .16 .16 

Lird, Oil, prime 85 .85 .85 .85 .85 

Lead, 100 lb 4.82% 4.82% 4.82% 4.65 4.65 

Linseed Oil 54 .54 .54 .54 .54 

Open-Hearth Steel, ton 23.50 25.00 25.00 25.00 25.00 

Petroleum, bbl., Kan., crude 75 .75 .75 .75 .75 

Petroleum, bbl., Pa., crude 1.60 1.60 1.60 1.60 1 60 

Rupcseed Oil, refined 77 .77 .77 .77 .77 

Rubber, Fine Up-River, Para 56% .56% .56% .56% .56% 

Silk, raw, Ital . . . . 3.90 

Silk, raw, Japan .. .. 3.65 

Sulphuric Acid, 60 Baume 90 .90 .90 .90 90 

Tin. 100 lb 33.25 33.25 33.I2K- 33.25 33.25 

Tire Scrap 04« .04^ ,04« .04« .04 « 
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to distribute a dividend of 38% per cent 
among the creditors. The total availa- 
ble for this purpose and for the expenses 
of the receivership amounts to $722,095. 
The court allowed $67,500 to be paid the 
receivers as compensation, including 
counsel fees. Col. George Pope and 
C. A. Persons, two of the receivers, 
were discharged at their own request. 
The third receiver, C. A. Morse, has 
been retained to settle three disputed 
claims amounting to $20,000. 

Reo Pays Extra Dividend of 12% 
Per Cent 

Lansing, Mich., Sept. 8. — In addition 
to the regular quarterly dividend of 2% 
per cent, the Reo Motor Car Co. will 
pay an extra cash dividend of 12% per 
cent Oct. 1, to stockholders of record 
Sept. 30. 

The stockholders of the Reo Motor 
Truck Co. will be paid a cash dividend 
of 10 per cent on the same date. 

Regular Dividends 

Rubber Goods Mfg. Co., New York 
City: Quarterly of 1% per cent on 
preferred, payable Sept. 15. 

J. I. Case Co.: Quarterly preferred 
of 1% per cent, payable Oct. 1. 

Gray & Davis, Boston, Mass., quar- 
terly of 1% per cent on preferred, pay- 
able Oct 1. 

i • — 

500 Scripps-Booths for Paris 

New York City, Sept. 14 — Peters & 
Sons, Ltd., Paris, France, have placed 
an order for 500 Scripps-Booth cars. 



Securities Market 
Strong 

Kelly-Springfield Features 
Market— Goodyear Also 
Makes High Mark 

New York City, Sept. 13 — Tire is- 
sues last week featured the market with 
many notable gains. The heaviest gain 
occurred on Friday when Kelly-Spring- 
field second preferred rose fifteen points 
and that of the common rose nine points. 
Goodyear common followed closely be- 
hind with a gain of fourteen points. 
The rest of the tire issues showed small 
losses. Among the specialties General 
Motors made a high record on Saturday 
when it rose fourteen points above last 
week's rating. Peerless common's clos- 
ing bid was 127, seven points above last 
week. The rest of the stocks were ir- 
regular, although the tone of speculation 
in the main was weaker. However, the 
weakness was prominent in the special- 
ties, some of which suffered losses. The 
market was active and the dealings were 
fairly well diversified. 

Detroit Quotations Weak 

Although General Motors common was 
the feature of the Detroit markets with 
a gain of nineteen points and the pre- 
ferred with a gain of two and one-half 
points, there was very little trading. 
Studebaker common closed at 114, a 
total gain of five and one-half points, 
while its preferred rose one and one- 
half points. The rest of the active 



stocks closed with small losses, ranging 
from one-half to three and one-quarter 
points. The inactive stocks were irregu- 
lar, no gains taking place. There were 
two losses, Atlas Drop Forge dropping 
two and one-half points and the W. K. 
Prudden stock one-quarter point. There 
was no trading in the bond market. 

Gilbert Gibney Tire Vice-President and 
Sales Director 

Conshohocken, Pa., Sept. 10. — J. M. 
Gilbert was elected vice-president and 
director of sales of the Gibney Tire and 
Rubber Co., this city, at a special stock- 
holders' meeting of the company held in 
Philadelphia, Sept. 7. 

Mr. Gilbert, who takes over a substan- 
tial stock interest, will direct the entire 
sales of the company, under the advis- 
ory guide of President J. L. Gibney. His 
offices will be in New York City, where 
the whole Gibney sales organization will 
have its center. 

Duck with United Truck 

New York City, Sept. 13 — George H. 
Duck, former president of the Motor 
Truck Club of America, Inc., and for 
about a year with the Sewell Cushion 
Wheel Co., Detroit, Mich., has just been 
appointed general sales manager of the 
United Motor Truck Co., Grand Rapids, 
Mich. Mr. Duck will establish his head- 
quarters at the United plant in Grand 
Rapids. Before joining the Sewell or- 
ganization, he was the manager of the 
motor truck department of the New 
York City branch of the Locomobile Co. 
of America, Bridgeport, Conn. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Bid 



Aiax-Grieb Rubber Co. com 

Ajax-Grieb Rubber Co. pfd 

Aluminum Castings pfd 

J. I. Case pfd 

Chalmers Motor Company com 

Chalmers Motor Company pfd 

Electric Storage Battery Co 

Firestone Tire & Rubber Co. com.. 
Firestone Tire & Rubber Co. pfd.. 

General Motors Co. com 

General Motors Co. pfd 

B. F. Goodrich Co. com 

B. F. Goodrich Co. pfd 

Goodyear Tire & Rubber Co. com.. 
Goodyear Tire & Rubber Co. pfd . . . 

Gray & Davis, Inc., pfd 

International Motor Co. com 

International Motor Co. pfd 

Kelly-Springfield Tire Co. com 

Kelly-Springfield Tire Co. 1st pfd. 
Kelly-Springfield Tire Co. 2d pfd.. 

Paige-Detroit Motor Car 

Maxwell Motor Co. com 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Miller Rubber Co. com 

Miller Rubber Co. pfd 

New Departure Mfg. Co. com 

New Departure Mfg. Co. pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 

Peerless Motor Car Co. com 

' Peerless Motor Car Co. nfd 



Portage Rubber Co. com 

Portage Rubber Co. pfd 

•Reo Motor Truck Co 

*Rco Motor Car Co 

Splitdo'-f Electric Co. pfd........ 

•. Stewart- Warner Speed. Corn. com. 

Stewart- Warner Speed. Corp. pfd. 
• Studebaker Corporation com 



-1914 > 


, 1915 , Wk'i 


1 Asked 


Bid Asked Ch'ge 




300 








101 








102 








75 


81 


+ 3 




105 




+ 10 




95 


100 




70 


74 


—5 




530 


535 




u 

rt 


111 






f 


255 


256 


+ 14 




113 


115 


+ 1 


X. 


61 


63 


— / 




106 


108 


— 1 


o 


284 


288 


+- 14 , 




108/ 


109/2 


+ / 


c 




O 


27 


30 


—3 


U 

o 


56 


58 


—4 




204 


206/ 


+ 9 


C 


89 


91 


+ 3 


o 


200 


210 


+ 15 


V 




450 




3 

C3 


42 


43 


— i 




86 


87 


—4 


> 


36 


38 


- Yi 




190 


194 




tn 


107/ 






C 

O 


153 


155 






107 






C3 


120 


130 






100 




— i/ 


3* 


127 


140 


+ 7 


o 


93 


94 


+ 3 


y. 




21 






46 


48 






93 


94 






17'/ 


1714 


+ '/ 




32 


33/ 






65 


66 


+ i 




105 


107 






114 


116 


+ 3 



, 1914 , 

Bid Asked 

Studebaker Corporation pfd 

Swinehart Tire St Rubber Co 

Texas Company 

V. S. Rubber Co. com 

I'. S. Rubber Co. 1st pfd 

Vacuum Oil Co 

White Co. pfd 

Willys-Overland Co. com 

Willys-Overland Co. pfd 

OFFICIAL QUOTATIONS OF THE DETROIT S 

ACTIVE STOCKS 

Chalmers Motor Co. com 98 

Chalmers Motor Co. pfd 

Continental Motor Co. com 155 180 

Continental Motor Co. pfd 75 

General Motors Co. com 

General Motors Co. pfd 

Maxwell Motor Co. com 9Y* 11/ 

Maxwell Motor Co. 1st pfd 29 31 

Maxwell Motor Co. 2d pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 92 

Paige-Detroit Motor Car Co 

•Reo Motor Car Co 20/ 

•Reo Motor Truck Co 11/ 

Studebaker Corporation com 

Studebaker Corporation pfd 

INACTIVE STOCKS 

*Atlas Drop Forge Co 21 

Ford Motor Co. of Canada 500 

Kelsev Wheel Co •• 

•W. K. Prudden Co 20/ 

Regal Motor Car Co. pfd 25 

BONDS 



, 1915 , 


Wk's 


Bid Asked Ch'ae 


105 


106 


+ 1 


88 


90 


150 


154 


+ i 


48 Y t 


50 


- * 


103 H 


105 


— M 


228 


232 


—2 


110 






187 


189 


+ 5 


107/ 


108 


TOCK EXCHANGE 


103 




+4 


95 


97 




300 




84 






259 


263 


+19 


114 


116 


+ 2/ 


42 


44 


— 1 


86 


89 


-3/ 


36 


39 


- Y\ 


120 


130 


100 


101 






450 




33 


33M 


— V, 


16/ 


17/ 


— / 


114 


116 


+ 5/ 


104 


107 


4 


29 


31 


—2/ 




1525 


205 






20/ 


22 






21 





General Motors, notes, 6s, 1915 

Packard Motor Co., notes. 5s, 1916 

•Par value $10; all others $100 par value. 
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21 Entries for Narra- 
gansett 

Will Hold Elimination Trials 
—100-Mile Race Scheduled 
—$11,000 in Prizes 

Providence, R. I., Sept. 13. — To date 
twenty-one drivers have officially entered 
for the opening races on the 1-mile 
asphalt speedway at Narragansett Park, 
Saturday, Sept. 18. Both Babcock and 
Walter are endeavoring to make post 
entries with Peugeots. As only fourteen 
cars can start, it will be necessary to 
hold elimination trials. 

There are three events, namely: 1-hr. 
motorcycle race ; 26-mile automobile free- 
for-all and a 100-mile for cars for 450 
cu. in. displacement. The prizes amount 
to $11,000. Frank Lowry is starter. 

DRIVER CAR 

De Palma. Stutz 

Rickenbacher Maxwell 

Burman Peugeot 

G. Bergdoll Erwin Special 

E. Bergdoll Erwin Special 

Vail Mulford Special 

Haupt Duesenberg 

O'Donnell Duesenberg. 

Henderson Duesenberg 

Dickinson Stutz 

Alley Ogren Special 

Jessop Chevrolet 

Sartorl Mercedes 

Connery National 

Myers National 

Sorreco Stutz 

Lecain Pugh Bros. Special 

Grant Sunbeam 

C. Basle Bugattl 

Jones Peugeot 

Mulford Peugeot 

Denver Run Is Called Off 

Denver, Col., Sept. 11 — After being 
postponed twice on account of recent 
obstacles, the 860-mile economy and 
reliability run scheduled to start from 
Denver through the Colorado Rockies 
Sept. 6, was finally called off last night. 
The starting date was first changed to 
the 7th on account of Labor Day events, 
and then to the 12th on account of de- 
layed entries. Now the difficulty on part 
of nearly all the dealers to get cars from 
the factories is continuing to such an 
extent that Charles F. Roehrig, pro- 
moter of the tour, believes it best to 
postpone the run until next season. 

Golden Rule Traffic Booklet 

Chicago, III., Sept. 13 — Called the 
Golden Rule Traffic Booklet by the super- 
intendent of the Chicago police depart- 
ment, a small folder entitled, Some 
Traffic Suggestions, published by the 
Chicago Section of the Electric Vehicle 
Assn. of America, earns its appellation 
because it admonishes motor vehicle 
drivers to show a little more consider- 
ation for the other fellow. It also points 
out that it seemed to be the disposition 
of drivers of electric vehicles to cling to 
the crown of the road whether going 
slow or fast, thereby impeding traffic, 
due to the idea that it is necessary to 



keep an electric vehicle on the level to 
prevent acid in the battery cells from 
spilling. 

It further points out that there is no 
danger from that condition when driv- 
ing on the very slight incline found at the 
side of any Chicago streets and that the 
obvious course of a slow-moving electric 
should be along the curb, leaving the 
center to those who wish to drive at a 
higher speed. 

Corona 300-Mile Race Is Postponed 
Until Christmas 

Corona, Cal., Sept. 8 — The Corona 
300-mile road race, scheduled for Nov. 
20, will not be held on that date, but 
very probably on Christmas Day. 

The three main roads into Corona will 
be under reconstruction on Nov. 20 and 
also there is to be a 150-mile track race 
at Phoenix, Ariz., on that date, which the 
Corona boosters did not want to con- 
flict with. Members of the racing com- 
mittee which is to handle the Corona 
classic this year waited upon the mem- 
bers of the Corona Board of Trustees 
yesterday and were informed that that 
body would grant a permit for the race 
if enough stars of the racing game 
were gathered together to make the 
race a big league attraction; but it was 
positively stated that the roads would 
be in no condition for a great race on 
Nov. 20. 

Contracts Out for K. C. Speedway 
Kansas City, Mo., Sept. 10 — Con- 
tracts are now being signed for the 
building of an automobile speedway at 
Overland Park, on the Strang Electric 
Interurban near Kansas City. The Mid- 
Continent Exposition Club, which was 
organized several months ago for the 
purpose of building clubhouses and ex- 
position quarters at Overland, has con- 
fined its enterprise solely to the speed- 
way for the present. Dates will be 
scheduled for June, and fall dates will 
be secured. The speedway will be ready 
by the last of May, 1916. Wm. Huttig, 
president of the National Reserve Bank ; 
W. B. Strang, of the Interurban line, 
and Frank Ufer, wealthy oil man, are 
the leaders in the speedway project. 

New Traffic Rule in Boston 

Boston, Mass., Sept. 13 — Boston mo- 
torists are now faced with another 
problem, that of stopping machines 
every time a street car stops. The 
Board of Street Commissioners got 
a notion that it would be a good thing 
to have an additional traffic regulation 
added to its rules and so it evolved one 
that says that every motor car approach- 
ing a street car that has stopped to take 
on or let off passengers must come to 
a stop. 



Resta to Try for 
Record 

Sheepshead Opening Will Mark 
Attempt at Own 10-Mile 
Mark of 5:45 

New York City, Sept 15— The formal 
opening of the Sheepshead Bay Speed- 
way, which takes place Sept. 18, will 
mark an attempt by Resta in a Peugeot 
at his own 10-mile record of 5:45, an av- 
erage of 104.35 m.p.h., made at Chicago 
on Aug. 12, 1916, in the challenge race 
which he won. 

Resta's trial will come as the climax to 
the formal opening of practice on the 
speedway. Prior to the practice there 
will be an automobile parade starting 
from Columbus Circle and proceeding to 
the speedway. 

Mercer Stars at Wilmington Fair 
Wilmington, Del., Sept. 10 — The 
four automobile events staged on the 
dirt track at Wilmington, in connection 
with the Delaware State Fair, to-night, 
gave the laurels in each case to Roy 
Freck, who drove a Mercer. Other 
events were canceled owing to a serious 
accident to R. O. Bacon, whose Renault 
threw a tire and overturned in the 
3-mile event. The summaries: 

First event — One mile : Won by Roy Freck, 
Mercer ; second, W. Craig, Regal ; third, J. 
Whitaker, Detamble. Time, 1.15. 

Second event — Trials, one mile: Won by 
Freck; second, Kuser, Renault. Time, 
1.24 2-5. 

Third event — Five miles, free-for-all : Won 
by Freck ; second, Whitaker. Time, 8.52. 

Fourth event — Pursuit race : Won by 
Freck. Time, 10.9 1-5. Time limit here was 
15 min. 

Brookmire Elected Treasurer of Pierce 
Oil Corp. 

St. Louis, Mo., Sept. 11 — Announce- 
ment was made here to-day that James 
H. Brookmire of this city has been 
elected treasurer of the Pierce Oil Corp. 
to succeed D. G. Boissevain of New York 
City. Mr. Brookmire will close his con- 
nections with a local brokerage firm of 
which he is a member as soon as possible 
and will establish an office under his new 
title in St. Louis. 

Though not a member of the Board of 
Directors, he will be on the Operating 
Committee and will have virtual charge 
of the financial affairs of an oil corpo- 
ration second in magnitude only to the 
Standard Oil Co. Mr. Brookmire has 
had the offer under advisement for two 
months and accepted the post during a 
recent visit to New York. 

Federal Owners' Contest Closed 

Detroit, Mich., Sept. 13 — The contest 
started some months ago by the Federal 
Motor Truck Co. of this city among the 
owners of Federal trucks for the fifteen 
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best answers to the question, Why I 
Bought a Federal has been brought to 
a close and the cash prizes of $300 paid, 
although the names of the winners have 
not as yet been announced. The require- 
ments of a motor truck from the user's 
standpoint as brought out in the hun- 
dreds of answers received were as fol- 
lows: Simplicity in design; economy, 
not cheapness, in initial price; economy 
in upkeep and repairs; the reputation of 
the truck in all lines of work and the 
stability of the truck manufacturing 
concern. 

In addition to the $300 awarded in 
cash prizes, every owner who entered the 
contest was present with a gold-plated 
Federal watch chain. 



Milwaukee Independent Issue Price 
Classifications 

Milwaukee, Wis., Sept. 10 — Inde- 
pendent gasoline marketers in Milwau- 
kee have taken cognizance of the neces- 
sity for new price classifications to 
accommodate large consumers as against 
motorists getting small supplies at fill- 
ing stations for practically the same 
prices. Filling stations dot the city. 
While the new classification does not in- 
crease the price to the small consumer, 
the large consumer is benefited by a de- 
cided reduction. The new classification 
and quotations now prevailing are: 

Tank 

Filling Wagon 

Station, Tank Delivery, 

Grav- Any Wagon 100 Gal. 

Ity Quantity Delivery or More 

60 10.5c 9.6c 8.6c 

65 14.0c 13.5c 12.Bc 

70 16.0c 15.5c 14.5c 

72 18.0c 17.5c 16.5c 



Ford System Denounced at Milwaukee 
Convention . 

Milwaukee, Wis., Sept. 12— The Ford 
Motor Co.'s $5-a-day minimum wage 
plan was denounced at the third biennial 
convention of the International Wagon, 
Carriage and Automobile Workers' 
Union, held in Milwaukee, Sept 7-11. 

The convention went on record as 
opposing the piecework system and in 
favor of a strict 8-hr. day. The rule in 
the trades represented by the union is 
piecework and a 10-hr. day. 

Rumely Changes Name 
La Pobte, Ind., Sept. 8.— Advance 
Rumely Co. is the name selected by the 
Rumely corporation for use under the 
reorganization according to an announce- 
ment. 

N. A. C C. to Issue Handbook 
New York City, Sept. 14— The an- 
nual hand book of the products of the 
ninety-seven companies holding mem- 
bership in the National Automobile 
Chamber of Commerce, Inc., to cover the 
1916 models will be issued at show time. 



2-Mile Speedway for 
New Orleans 

300 Acres 4 Miles from City 
Secured — $300,000 
Board Track 

Chicago, III., Sept. 14 — New Orleans, 
La., is assured of a 2-mile board track 
and an option has been closed on 300 
acres of land four miles from the heart 
of the city. 

It is estimated that the plant will 
cost $300,000. The low cost is possible 
because wood native to Louisiana will be 
used. The track will be built of cypress 
and the stands and other buildings of 
yellow pine. The three men most inter- 
ested in the project are R. Brennison, 
prominently identified with New Orleans 
horse racing; George Sarpy, a New 
Orleans insurance man; and C. J. 
Dunbar, a wealthy timber owner of Van- 
couver, B. C. 

They probably will finance the under- 
taking. They have asked D. B. Reid, 
president, of the Chicago Speedway, to 
take the presidency of the Association 
and direct the construction of the plant. 

Olds Supplies Cold Weather Combination 
Top 

Lansing, Mich., Sept. 11 — As a sub- 
stitute for the conventional winter lim- 
ousine the Olds Motor Works are sup- 
plying dealers with a cold weather top 
which is so constructed that in the sum- 
mer the side sills and windows can be 
removed, thus leaving the sides entirely 
open. The standard windshield remains 
in its place and serves as a rigid front 
support for the top. A glass shield is 
mounted on the front of the top above 
the windshield in such a way that it pre- 
vents the windshield from becoming 
coated with snow. 

Chalmers Employees Are Entertained by 
Humphrey 

Detroit, Mich., Sept. 11— Between 
120 and 130 heads of departments, their 
assistants, foremen and others all em- 
ployed by the Chalmers Motor Co. were 
entertained at a get-together dinner and 
entertainment at the Hotel Tuller, 
to-night, by S. H. Humphrey, vice-presi- 
dent and works manager of the 
Chalmers company. 

Denver Garage Bill Passed 

Denver, Col., Sept. 10— The bill re- 
quiring garages to pay a yearly license 
fee of $25 was passed at this week's 
meeting of the city council. There was 
no opposition from the garagemen after 
the Automobile Trades Association suc- 
ceeded in having the amount of the fee 
reduced from $50 to $25. The new ordi- 



nance will affect sixty or more public 
garages. 

A companion measure to permit gar- 
ages to install curb pumps within cer- 
tain districts by paying a license fee of 
$25 a year for each pump, was brought 
up for consideration but was referred 
to the city attorney for further advice. 
The bill is expected to pass. 

To Build Combination Air Compressor 
and Starter 

Baltimore, Md., Sept. 11 — A combina- 
tion air compressor and starter has 
been invented in the shop of the Auto 
Air Appliance Co., Industrial Building, 
this city, by C. G. Eidson and Thomas 
Davis. The inventors say it has been 
tested thoroughly and is successful. It 
is to be put on the market later. 

The compressor and starter are cast in 
one piece and a chain connects the clutch 
of the compressor with the crankshaft of 
the automobile. Upon pressing a small 
button the compressed air is released 
and starts the chain turning. This, in 
turn, starts the engine of the car. The 
air also can be used for pumping up the 
tires. 

When 250 lb. pressure is reached 
a governor valve prevents the further 
compressure of air. When the pressure 
gets below 200 lb. the valve again regu- 
lates the compressure. The device is 
about 17 in. long and 9 in. high. 

Packard Grants Bonus to Employees in 
Military Service 
Detroit, Mich., Sept. 9 — At a meet- 
ing of the board of directors of the 
Packard Motor Car Co. a resolution was 
passed to the effect that any one of the 
9300 Packard employees shall be 
granted leave of absence at any time he 
is eligible to take part in any military 
instruction, national guard encampment 
or national reserve cruise. It was 
further provided that during the time of 
his absence the employee shall also be 
credited with his full pay and that the 
time for military instruction shall not 
be deducted from his regular vacation 
period. 

Lockout of Rutenber Founders 

Indianapolis, Ind., Sept. 11 — 
Hurry-up arrangements have been made 
by the Rutenber Motor Co., Marion, Ind. 
for Indianapolis foundries, including the 
American Foundry Co. to produce cast- 
ings for Rutenber motors. At the 
Logansport, Ind., foundry of the Ruten- 
ber company, labor troubles have para- 
lyzed the plant. Owing to disputes over 
piecework rates followed by a lockout 
of 200 coremakers and molders, the 
Logansport plant, which is devoted to 
castings entirely, had to be shut down. 
To keep the Marion machine, forging 
and assembly shops busy, outside help 
has been enlisted to supply castings. 
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Over 125,000 at 
Hoosier Fall Show 

25 Per Cent of State Fair 
Visitors Attended Because 
of Car Exhibit 

Indianapolis, Ind., Sept. 14 — The 
automobile show which closed here 
Saturday and which was held under the 
auspices of the Indianapolis Automobile 
Trade Association in connection with 
the State Fair, was the most successful 
of any automobile show or exhibit ever 
held in Indianapolis. Although no ad- 
mission was charged, therefor, no system 
could be obtained that would give an 
actual check on the attendance, it was 
estimated that over 125,000 visitors at- 
tended the show, and that fully 25 per 
cent of the State Fair visitors attended 
particularly on account of the automobile 
display. That this year's attendance at 
the State Fair exceeded all previous 
years is directly attributed to the credit 
of the automobile show, according to 
State Fair officials. 

Never before have so many State Fair 
visitors driven to Indianapolis in auto- 
mobiles. This was evidenced by the 
large number of out-of-town cars seen on 
the streets each night. 

Want Exhibit Building 

Officials of the trade association be- 
lieve that if an exhibit like the one just 
closed can be given with such tremend- 
ous success in a tent, that it is fair to 
assume that even better records can be 
made if the State Fair Association would 
provide a pavilion or building suitable 
and in keeping with the high character 
of an automobile display. 

The value of the automobile exhibit 
totaled more than $130,000, and such a 
display, it has been argued, is entitled 
to a better setting than a canvas en- 
closure. Practically all the dealers in 
Indianapolis exhibited at the Fair, thus 
the show was a decided benefit to auto- 
mobile buyers. It gave them an oppor- 
tunity to see all the new cars — to com- 
pare values — to learn of the improve- 
ments that manufacturers have been 
making during the present year. Much 
business was done at the show both in 
the complete car and the accessory line. 

Twenty-Three Makes of Cars at Toledo 
Fair 

Toledo, Ohio, Sept. 10 — One of the 
features of the annual Lucas County 
Fair, held at Toledo the week of Sept. 6 
was the display of both pleasure and 
commercial motor vehicles. The number 
of cars displayed was large and many 
of the makes were represented. The 
cars were displayed under a tent. The 
dealers taking part in the display were: 



Blevens Auto Sales Co., Studebaker; 
Cornelius-Browning Auto Co., Chalmers 
and Inter-State; Atwood Automobile 
Co., Overland; Abbott Motor Sales Co., 
Abbott and Allen; Roberts-Toledo Au- 
tomobile Co., Ford; Lichtie Auto Co., 
Chandler; Paige-Toledo Co., Paige; 
Landman-Griffith Co., Maxwell; Gamble 
Motor Car Co., Hudson and Dort; To- 
ledo-Saxon Co., Saxon; Bunnell Auto 
Sales Co., Chevrolet and Kissel; H. W. 
Lancashire, Dodge; United Garage Co., 
Reo; Auto Distributing Co., Regal; King 
Motor Sales Co., King; Elon Gauntlett, 
Buick; H. E. Throne, Mitchell; G. E. 
Grant Auto Sales Co., Oldsmobile and 
Argo. 

Eighteen Cars Exhibited at Worcester 
Show 

Worcester, Mass., Sept. 11. — One of 
the most successful open air shows ever 
held in New England ended here when 
the New England fair closed this week. 
The exhibition was very well patron- 
ized, and it was a much better show 
than had ever been put on here, there 
being about forty-five vehicles displayed. 

Those who exhibited comprised J. W. 
Sargent, Maxwell; Henshaw Motor Co., 
Dodge; O. P. Tyler, Stanley; Paige Mo- 
tor Car Co., Paige-Detroit and Saxon; 
Harry J. Murch, Cadillac; Henley-Kim- 
ball Co., Hudson; F. S. Howard Motor 
Car Co., Chevrolet and Mitchell; F. H. 
Kenney, Chalmers; Harry Boland, Hup- 
mobile; Metz Motor Car Co., Metz; Green 
& Hale, Jackson and Oakland; J. F. 
Brosnahan, Chandler; Thorvald Hanson, 
Cole; J. C. Harvey, Haynes; New Eng- 
land Truck Co., Netco truck. 

Louisville Trade Association Formed 

Louisville, Ky., Sept. 9 — Articles of 
incorporation have been filed in the of- 
fice of the Jefferson county clerk by the 
Automobile Trade Association. The ob- 
ject of the association is to bring to- 
gether in social intercourse the members 
of the trade in Louisville, to promote 
betterment of trade conditions, the in- 
troduction of new methods in business, 
the correction of abuses and the conser- 
vation of the automobile trade. The 
corporation has no capital stock and is 
not authorized to incur any indebted- 
ness, but is authorized to create a fund 
from membership fees. The incorpora- 
tors and officers are: W. A. Thomas, 
president; R. E. Warner, vice-president; 
A. F. Wolke, secretary, and J. W. G. 
Hughes, treasurer. 

Error in Hollier Advertisement 

New York City, Sept. 13. — In The 
Automobile for Sept. 9 appeared an ad- 
vertisement of the Hollier eight made by 
the Lewis Spring & Axle Co., Detroit, 
Mich., which stated that the size of the 
motor is 3 by 3 ',4 in. This should have 



been 3 by 4% in. In a description of 
the Hollier eight roadster it was stated 
that the size of the tires was 33 by 314 
in. This should have been 32 by 3% in. 

Daly and Beyerline Form Co. — To Act 
as Agents 
Detroit, Mich., Sept. 13 — The firm 
of Daly & Co. has been formed by W. L, 
Daly and J. G. Beyerline, with head- 
quarters in the Hammond building to 
act as manufacturers and distributors' 
agents, also as special automobile ad- 
visors on commercial matters. Mr. 
Beyerline has been in the automobile 
business for the past thirteen years, 
being president and general manager of 
the King Motor Car Co. during the last 
three years. Mr. Daly was sales man- 
ager of the King company. 

Export House Appoints New Heads of 
Far Eastern Division 

New York City, Sept. 10. — Gaston, 
Williams & Wigmore, New York City, 
doing a large export business in auto- 
mobiles and trucks, announces that its 
Far Eastern Division, organized and 
equipped t» develop markets for Amer- 
ica's industries, will hereafter be in 
charge of J. J. Keegan and H. J. Rosen- 
crantz as its managing directors. These 
two men have been prominently identified 
with American trade development in 
that section of the world for the past 
sixteen years, representing American 
manufacturers. 

F. J. Rown of Racine, Wis., former 
State manager of the Mitchell-Lewis Co. 
for Texas, also eastern district manager 
for the American Motor Car Co., sailed 
on the New York, Aug. 11 for Liverpool, 
to represent Gaston, Williams & Wig- 
more as managing director for their 
automobile department in the British 
Isles. His address will be Alexandria 
House, London. 

Five Electric Vehicles at Show 
New York City, Sept. 13 — Five elec- 
tric vehicle manufacturers, of which 
three are makers of commercial models, 
will exhibit at the Electrical Exposition 
and Motor Show to be held at the Grand 
Central Palace here Oct. 6 to 16 and sev- 
eral makers of electric vehicle parts and 
accessories. 

The U. S. Army will also exhibit field 
radio sets and one of its wireless tele- 
graph gasoline tractors. Electric vehicle 
exhibitors so far alloted space follow: 

Anderson Electric Car Co., General 
Vehicle Co., Baker-R. & L. Co., Ward 
Motor Vehicle Co. Accessory makers 
are: Philadelphia Storage Battery Co.,' 
Edison Storage Battery Co., Electric 
Storage Battery Co., Cooper Hewitt 
Electric Co., Westinghouse Electric & 
Mfg. Co., General Electric Co. and H. W. 
Johns-Manville Co. 
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Waukesha Motor Adding — The Wau- 
kesha Motor Co., Waukesha, Wis., is add- 
ing. The former building will be remod- 
eled for a machine shop.. 

Piston Ring Co. to Build — The Piston 
Ring Co., Muskegon Heights, Mich., has 
purchased adjoining property and will 
build an addition to its plant. 

Foster Gear to Add— The Foster Gear 
Co., manufacturer of automobile steering 
gears, will build an addition to its plant 
on Kaiser Street, Columbus, Ohio. 

Twin City Truck's Large Addition — 
The Twin City Four-Wheel Drive Co., 
Minneapolis, Minn., is having plans pre- 
pared for a plant to cost about $500,000. 

Michigan Crown Fender in Ypsilanti. 
— The Michigan Crown Fender Co., 
maker of automobile fenders and metal 
stampings, is to locate at Ypsilanti, 
Mich., and will occupy a building 80 by 
400 ft., to be erected for it. 
. Steerautomat Co. Doubles Capacity — 
The Steerautomat Co., Beloit, Wis., man- 
ufacturing auxiliary steering devices for 
Ford cars, is doubling the capacity of 
its shop established several months ago. 

To Make Dimmers — The Shade-O-Lite 
Co., Indianapolis, has been incorporated 
with $25,000 capital stock to manufac- 
ture automobile searchlight dimming de- 
vices. The directors are F. W. Beau- 
champ. C. H. Thompson and R. F. David- 
son. 

To Make Fenders — The Clayton & 
Lambert Mfg. Co., Detroit, Mich., maker 
of plumbers' firepots, torches, etc., has 



added to its business a department for 
the production of automobile fenders, 
drip-pans and other stamped sheet metal 
work. 

To Make License Tags— The Abbott 
Stamping Co., Detroit, has been organ- 
ized by C. S. Abbott, B. B. Bennett and 
F. B. Borlean to manufacture automobile 
license tags. The new company has ac- 
quired a factory and has installed modern 
stamping and enameling equipment. 

To Make Carbureters — The factory 
building at 314-316 East Water Street, 
Milwaukee, has been purchased by W. G. 
and E. R. Spence, officials of the Rundle- 
Spence Mfg. Co., Milwaukee, who re- 
cently incorporated the Turbo Motor De- 
vices Co., to manufacture carbureters 
and other devices for internal combus- 
tion engines. The building will be re- 
modeled for use at once. 

Hayes Takes Over St Johns Plant — 
The old plant of the St. Johns Table Co., 
St. Johns, Mich., has been taken over by 
the Hayes Wheel Co., Jackson, Mich., 
which is now installing machinery. Truck 
wheels will be made and from fifty to 
seventy-five men will be employed. H. J. 
Keller, formerly superintendent of the 
Auto Wheel Co., Lansing, is with the 
company in a similar position. 

Hudson-Stuy vesant to Lease — The 
Hudson-Stuyvesant Motor Co., Frank 
Stuyvesant, president, 1914 Euclid Ave- 
nue, has increased its capital stock from 
$25,000 to $50,000 preparatory to taking 
a lease on two buildings to be erected at 



2002 Euclid Avenue, Cleveland. The 
buildings will be three-story, brick and 
steel, 45 by 100 ft., and one-story, 45 by 
89 ft., brick and steel. They will cost 
about $50,000. 

Falls Making Plant Changes— The 
Falls Machine Co., Sheboygan Falls, Wis., 
manufacturing internal combustion en- 
gines and specializing in automobile 
motors, is making radical changes in its 
plant in addition to building a new as- 
sembling shop. The gray-iron foundry 
is being dismantled and converted into a 
machine shop. The company has taken 
contracts for delivering 12,000 engines 
by May 1 and as soon as changes and 
additions are completed, a night shift 
will be put on. 

Milwaukee Die Casting Builds — The 
Milwaukee Die Casting Co., Home 
Building, Milwaukee, will soon take 
occupancy of permanent quarters of 
its own. A two-story brick factory 
and foundry is being erected for the con- 
cern on Fourth Street. It will be 60 by 
60 ft. in size and equipped with the 
latest furnaces, molding machines and 
other up-to-date equipment. While the 
company is a large producer of die cast- 
ings in aluminum, bronze, copper, brass 
and other metals, it devotes considerable 
attention to babbitt bearings for internal 
combustion engines. 

Moon Australian Agent Visits Factory 
— George Duffy, agent for the Moon in 
Sidney, Australia, is spending a few 
weeks in the Moon factory in St. Louis. 



The Automobile Calendar 



Sept. 13-17. 

Sept. 13-17., 
Sept. 17-18. 



Sept. 18. 



Sept. 18-25. 
Sept. 20-25. 



Sept. 22 . . . 

Sept. 22-25. 
Sept 24 



Sept. 26-Oct. 10. 

Sept. 27-Oct. 2.. 
Oct 



Oct.. 



Oct. 2. 



Oct. 2. 



Oct. 4-10. 



.Milwaukee, Wis., Show, Oct. 1-2. 
Automobile Dealers' 
Assn. 

.Oakland, Cal., Pan-Ameri- 
can Road CongTess. 

.Peoria, 111., Illinois Garage 
Owners' Assn. Conven- 
tion. 

.Providence, R. I., 100-Mile 

Race, Narragansett Park 

Speedway, Inc. Oct. 2-9. 

.Los Angeles, Cal., Show, 

Shrine Auditorium. 
.San Francisco, Cal., In- 
ternational Engineering 

Congress. 
.New York City, Booster's 

Outing to Smlthtown. 
.Rockford. 111., Show. 
.Indianapolis, Ind., S. A E. 

First Section Meeting. 
.Denver, Col., Show, Inter- Oct. 6-16.. 

national Soil Products 

Exposition. Automobile 

Trades Assn. of Colorado. 
.Salem, Ore., Show, State Oct 9 

Fair. uct - * 

.Dallas, Tex., Show, Dallas 

Automobile Dealers' _ , , , , „ 

Assn. ° ct - n - 12 - 

.Los Angeles. Cal.. Broad- 
way Automobile and 

Flower Show. Automobile Oct. 14. . . 

Dealers' Assn. 



Oct. 4, 5, 6 . . 



.Trenton, N. J., Track 
Races; Inter-State Fair. 

.New York City, Sheepshead 
Bay Motor Speedway 
350-Mile Race. 

.Fresno, Cal., 150-Mile Race, 
District Fair, Fresno 
County Agricultural 
Assn., C. G. Eberhard. 

. Cincinnati, Ohio, Show, Mu- 
sic Hall, Cincinnati Au- 
tomobile Dealers' Assn. 

.St. Louis, Mo., Show, For- 
est Park Highlands, St 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 

.Columbus, O., Garage 
Owners Convention. 

.New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tral Palace. 

.Indianapolis, Ind., 100-Mile 
Invitation Race, Motor 
Speedway. 

.Dayton, O, National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 

.Chicago, S. A. E. Standards 
Committee Meeting. 



Oct. 16 Chicago, 111.. 350-Mile Race, 

Chicago Speedway. 

Oct. 17 Twin City Speedway Match 

Race. 

Oct. 18-19 Cleveland, O., Hotel Statler, 

Sixth Annual Convention, 
Electric Vehicle Assn. of 
America. 

Oct. 18-24 Troy, N. Y., Show. State 

Armory, Troy Automo- 
bile Dealer's Assn. 

Nov. 1-3 Pasadena, Cal., Show, Hotel 

Green, Walter Hempel. 

Nov. 18 Arizona 150-mile Grand 

Prix. 

Nov. 29-Dec. 4. . . . Electric Prosperity Week. 

Dec. 31 New York City, Show; 

Grand Central Palace. 

Jan. 8-15 Philadelphia, Pa., Philadel- 
phia Auto. Trade Assn. 

Jan. 22, 1916 Chicago, 111., Show; Coli- 
seum. 

Jan. 24-29 Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

Jan. 29-Feb Minneapolis, Minn., Show, 

National Guard Armory, 
Minneapolis Trade Assn. 

Feb. 19 Newark, N. J., Show. 

March 4-11 Boston, Mass., Truck Show, 

Mechanics Bldg. 
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New Beech Creek Plant — Beech Creek 
Auto Co., Beech Creek, Pa., G. H. Tib- 
bons, secretary, has plans for a $25,000, 
two-story, automobile factory. 

Mohawk Starts Third Annex — Before 
the masonry of the second addition this 
year to the plant of the Mohawk Rubber 
Co., Akron, Ohio, is scarcely above the 
ground, work has been started on a third 
annex. 

Apperson Starts Addition — It is an- 
nounced by the Apperson Bros. Auto- 
mobile Co., Eokomo, Ind., that work on 
an addition to one of its plants has 
been started. This will give the com- 
pany an additional 150,000 ft. floorspace. 

Purair Tire Pump Co. Moves — The 
Hert Mfg. Co., Indianapolis, Ind., maker 
of the Purair tire pump, has removed 
from 150 South Delaware Street to its 
new building, corner Noble & Market 
Streets, where additional equipment has 
been installed and production capacity 
largely increased. 

Remy Entertains Employees — One 
thousand five hundred employees of the 
Remy Electric Co., their families and 
friends, a total of nearly 5000 persons, 
were entertained with a lawn party and 
dance at the factory of the Remy com- 
pany at Anderson, Ind., Friday night of 
last week. There was a continuous pro- 
cession of persons passing through the 
factory, which was open for inspection. 

Perfection Tire Plant Progressing — 
The plant of the Perfection Tire & 
Rubber Co., Fort Madison, Iowa, is pro- 
gressing. The steel workers are now 
erecting the skeleton of the main fac- 
tories and some smaller buildings have 
been completed. The labor required 
when the factory is in operation will 
approximate one man per tire. The com- 
pany recently received a contract with 
an Eastern concern for 1000 tires per 
day for 5 years. 

Dunlap Receivership Lifted — The re- 
ceivership of the Dunlap Manufacturing 
Co., located at 1432 Parsons Avenue, 
Columbus, Ohio, maker of automobile 
parts, has been lifted and a new con- 
cern has been organized to run the busi- 
ness. For the time being the attention 
of the company will be devoted to the 
manufacture of machine tools. F. B. 
Chapman is president; H. N. Rose, sec- 
retary, and T. C. Dunlap, general man- 
ager. Howard Park was receiver. 

Wheel Plant for Anderson — Negotia- 
tions were practically closed Saturday 
for locating in Anderson, Ind., an auto- 
mobile wheel factory by the Hayes 
Bros., Jackson, Mich., who also have a 
factory in Michigan. The Anderson 
plant will occupy a two-story building 
owned by the Pioneer Pole & Shaft Co. 
and it was stated that the new factory 
will employ from 800 to 1200 men. The 
output of the factory, it is said, will be 



25,000 sets of automobile wheels per 
month. 

Equipping Syracuse Differential Plant 
— The Brown-Lipe-Chapin Co. is equip- 
ping the Lipe Model Works in Syracuse, 
N. Y., with special machinery for making 
M. & S. differential gears exclusively. 
In addition to taking care of the demand 
from the manufacturer, this plant will 
be used also for making the M. & S. 
differential special type for Ford cars, 
though the Ford replacement sales will 
continue to be handled by the M. & S. 
Gear Co., 1036 David Whitney Bldg., 
Detroit. 

Sterling Wheel Erects Plant— The 
Sterling Wheel Co., 245 Oregon Street, 
Milwaukee, which recently changed its 
corporate style from T. S. Wheel & Mfg. 
Co., is erecting a plant of its own at 
Eighth and Oklahoma Avenues, Milwau- 
kee, to be ready about Sept. 15 or Oct. 1. 
The company operates a large machine 
shop, specializing in parts for motor car 
and engine builders, in addition to build- 
ing the Sterling steel wheel, a flexible 
device employing solid tires and suitable 
for all grades of pleasure cars as well as 
trucks. 

Johns-Manville Moves General Offices 
—The H. W. Johns-Manville Co., Milwau- 
kee, Wis., has moved its general offices 
from Milwaukee to Chicago because of 
the large growth of its business in the 
Middle West, which requires adminis- 
trative facilities such as Chicago only 
can afford. The company operates two 
large works in Milwaukee, and the 
change will not affect* these operations. 
T. T. Lyman, general manager, goes to 
Chicago, and the Milwaukee plants will 
temporarily be in charge of President 
C. B. Manville. 

American Metal Products Busy — The 
American Metal Products Co., Mil- 
waukee, Wis., which recently announced 
a new product called Ampco bronze, 
claimed to have the strength of steel, 
with much less weight, is producing the 
new metal in large quantities for high- 
speed bearings, particularly motor car 
engines. The company has appointed 
25 Milwaukee garages and service sta- 
tions as agents and is making bearings 
for connecting rods, crankshafts, trans- 
missions and wherever plain bearings are 
used for general repair work. 

Empire in New Plant — In the new 

factory of the Empire Automobile Co., 
Indianapolis, Ind., now are centered the 
administration and manufacturing in- 
terests of the company, the general 
offices having been moved to the new 
plant during the past week. At present 
the six-cylinder model is being built in 
the local plant. The type made its first 
public appearance at the State Fair 
Auto Show during the past week. The 
new quarters in addition to giving ex- 
cellent car building facilities afford 



greatly enlarged accommodations for 
executive and sales offices. 

To Build Electric Steel Plant— The de- 
mand from manufacturers of high-grade 
motor vehicles for electric steel and the 
growing use of this material in other 
lines has induced the Belle City Malleable 
Iron Co., Racine, Wis., to establish an 
electric steel plant in connection with its 
malleable foundries. Ground will be i 
broken at once for a new foundry, 80 by 
160 ft. in size and 30 ft. high, costing 
$125,000 with equipment. One of the 
furnaces alone will cost $25,000. The 
plant is to be ready by the end of the 
year and will employ 250 experts, giving 
the Belle City company a force of more I 
than 600 workmen. 

Rutenber's Four New Buildings — The j 
Rutenber Motor Co., Marion, Ind., is just 
completing the construction of four new j 
buildings at the main plant at Marion, 
which increases its floor space some 
25,000 ft., this being about a 25 per cent 
increase of floor space over the original 
plant. It has added a large battery of 
automatic screw machines, multiple 
spindle drill presses, turret lathes, etc., 
to manufacture the smaller parts. The 
annual output has been increased from 
12,000 to approximately 18,000 motors. 
The company has cancelled all European . 
orders and has abandoned its London 
agency. 

Firestone Makes Big Additions — Five 
additions to the factory of the Fire- 
stone Tire & Rubber Co. at Akron, Ohio, 
aggregating over 300,000 sq. ft., or 7 
acres of floorspace, are at present well 
under way and will no doubt be com- 
pleted before snow flies. These addi- 
tions will be occupied by offices, tire- 
making machinery and by rooms for the 
many processes of the industry. j 
Through these new additions the pres- 
ent output of 7500 tires daily will be in- 
creased to 12,000 per day, an increase 
of 60 per cent. Besides these extensive 
additions a commodious clubhouse for 
Firestone employees is being erected 
across the street from the factory. It 
will be ready for occupancy next spring. 

New Steel Products Building — To ac- 
commodate an increase in production in 
its automobile springs department, the 
Detroit Steel Products Co., Detroit, Mich., 
will erect a new building, which will add 
approximately 15,000 sq. ft. to its present 
floor space. Work on the new building 
will start as soon as all the details of 
the plans are completed. This will be the 
third addition made to this department 
of the factory within a year. The build- 
ing will conform in style to the type of 
the present buildings — sand-lime brick, 
concrete and steel construction with steel 
windows. The spring department has 
been rushed to capacity every month, this 
year, three shifts of men having been 
employed even throughout the slack 
period a few months ago. 
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Ray nor with Her ff- Brooks — R. B. Ray- 
nor has joined the Herff-Brooks Corp. to 
cover the Middle West, representing that 
company in Missouri, Illinois and In- 
diana. 

Reason Adds Two Cars — George Rea- 
son, formerly manager of the local 
branch of the Cartercar Co. and who now 
operates the Reason Garage, 33 Char- 
lotte Avenue, Detroit, Mich., has taken 
the agency for the Allen and Paterson 
cars. 

P. E. Winslow Advanced— P. E. Wins- 
low, who has been connected with the 
advertising department of the Hupp 
Motor Car Co. for the last eighteen 
months, has been appointed secretary to 
J. Walter Drake, president of the com- 
pany. 

Palmer Knight Tire Rep. — H. D. Pal- 
mer, formerly with the Globe Tire Co., 
Trenton, N. J., has been appointed dis- 
trict sales representative in New York 
State territory for the Knight Tire & 
Rubber Co. of New York, succeeding E. 
J. Coniff, resigned. 

Moore Cleveland Mgr. — G. P. Moore, 
formerly prominently identified with the 
automobile industry in Pittsburgh, has 
been made manager of the Cleveland 
Motor Sales Co., 1628 Euclid Avenue, 
Cleveland, distributor for the Haynes 
and Hupmobile. 

H. J. De Baer Has Assistant— M. C. 
Manship, who formerly made his head- 
quarters at the Maxwell Motor Sales 
Corp. factory in Detroit, has been made 
assistant manager of the company's New 
York retail branch. He will assist H. J. 
De Baer, manager of the branch, in look- 
ing after local sales. 

Lewis J. I. C. Mgr. — P. A. Lewis has 
been appointed manager of the Milwau- 
kee branch of the J. I. Case T. M. Co., 
Racine, Wis. The branch, which devotes 
practically all of its attention to the sale 
of and service on Case cars, is located at 
493 Broadway. Mr. Lewis was formerly 
associated with the Case branch at Madi- 
son, Wis. 

Chase Takes Apperson — M. F. Chase, 
who has handled the Stutz in New Eng- 
land for some years until this season, 
has taken on the Apperson at retail and 
will market it from the former Stutz 
salesrooms on Boylston Street. This will 
not have any effect upon the selling of 
Appersons at wholesale in Boston by the 
Brown-Apperson Co. 



Motor Men in New Roles 

Stillson Portland Olds Mgr.— W. W. 
Stillson will manage the Oldsmobile Co. 
in Portland, Ore., with headquarters at 
37-39 North Broadway. 

de Catellane Sales Mgr. — A. de Catel- 
lane has been appointed sales manager 
of the Hainsworth Motor Co., Olds dis- 
tributer at 1409-1413 Broadway, Seattle, 
Wash. 

Coulson Baltimore Mgr. — A. D. Coulson 
will manage the recently formed Balti- 
more Buggy Top Co., Baltimore, Md., 
with quarters at 107 West Mount Royal 
Avenue. 

Dant Heads Louisville Agency — G. W. 
Dant has been elected president of the 
Bywater-Ortner Motor Co., Louisville 
Studebaker dealer. N. W. Bywater is 
secretary. 

Salman Hudson Export Rep. — The 

Hudson Motor Car Co., Detroit, Mich., 
is sending A. T. Salman as a special ex- 
port representative to Australia, Asia 
and South Africa. 

Aull Columbus Sales Mgr. — A. E. Aull 
has been appointed sales manager of the 
Central West Motor Car Co., Columbus, 
Ohio, handling the Oakland and Abbott- 
Detroit with offices at 80-82 Fourth 
Street. G. W. Carroll is general man- 
ager. 

Sullivan Joins St. Louis Enger — J. J 
Sullivan, formerly of the Enger agency 
in the Chicago district, has been assigned 
to the Ottofy Motor Car Co., St. Louis, 
and will assist that firm in establishing 
subdealers for the Enger line in the St. 
Louis district. 

Hazzard Hall Switch Mgr. — Besides 
being president of the Falcon Motor 
Truck Co., Detroit, Mich., A. B. Hazzard 
has also been appointed general works 
manager of the Hall Switch & Signal 
Co., Garwood, N. J. He will have charge 
of the manufacturing of parts for the 
Falcon and other companies. 

Foote Joins St. Louis Co. — E. B. Foote, 
formerly with the Westinghouse com- 
pany, has been appointed territory sales 
manager of the Newell Motor Car Co.. 
St. Louis, which has just added the prod- 
uct of the Sun Motor Car Co. to its line. 
Mr. Foote will make his headquarteres at 
St. Louis and Memphis, Tenn. 

Lindley Hardman Tire Branch Mgr. — 
H. P. Lindley, for four years a member of 
the Bart S. Adams Tire Co., St. Louis, 
has been appointed branch manager of 



the Chicago office of the Hardman Tire 
& Rubber Co., Belleville. E. J. Lindley 
will have charge of the sales in ten 
States. He will retain his interest in the 
Adams company. 

Jackson Joins Maxwell Agency — C. G. 
Jackson, former manager of the United 
States Motor Co., Maxwell distributer 
in the St. Louis district, and previously 
zone supervisor for the Maxwell com- 
pany, has joined the sales force of the 
George C. Brinkman Motor Car Co., 
which recently was given the Maxwell 
agency in the Missouri district. 

Cosgrove Pullman Sales Mgr. — A. R. 
Cosgrove has been appointed sales man- 
ager of the Pullman Motor Car Co., 
York, Pa. Mr. Cosgrove has had wide 
experience in the selling of automobiles 
and accessories and up until his connec- 
tion with the Pullman company was sales 
manager of the magnetic gear shift de- 
partment of the Cutler-Hammer Mfg. 
Co., Milwaukee, Wis. 

Barthmaier Takes Agency — E. V. 
Barthmaier has resigned his position 
with O. S. Wilson, Studebaker dealer in 
Philadelphia, Pa., to take territory for 
the exclusive sale of that car at Norris- 
town, Pa., and surrounding district. 
Temporary quarters have been estab- 
lished at 318 West Main Street during 
the construction of a salesroom and office 
building at Main and Chain Streets. 

Clark Retires from Business — P. S. 
Clark, one of the veteran dealers at 
Providence, R. I., has retired from busi- 
ness and will devote his time to civil 
engineering and show matters. The 
Mitchell line that he has handled has 
gone to W. R. Richards, long associated 
with him as a salesman. Mr. Clark will 
have charge of the annual show of the 
Rhode Island Dealers' Assn., which takes 
place early in the winter. 

Bull Assisting Crawford — A. A. Bull 
is an assistant to Charles S. Crawford, 
chief engineer of the Cole Motor Car Co., 
Indianapolis. Mr. Bull comes to the Cole 
company from the Northway Motor Man- 
ufacturing Co., Detroit, Mich. He had 
an extensive experience with the Hum- 
ber, Ltd., of Great Britain. He was asso- 
ciated with the English branch of the 
Daimler company, the builders of the 
Mercedes car. In America he saw serv- 
ice with the Oldsmobile company, Lan- 
sing, and later the Northway organiza- 
tion, in Detroit. Mr. Bull is a graduate 
of the Institute of Automobile Engi- 
neers of Great Britain. 
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Enger in Bucyrus — F. J. Norton & 
Sons, Bucyrus, 0., has taken the agency 
for the Enger car. 

Gaulois Tires in Ottawa — The Ottawa 
Taxi & Auto Co., Ltd., Ottawa, Ont., rep- 
resents the Gaulois tire in that city. 

Little Rock Buick Builds— The Buick 
Auto Co., Little Rock, Ark., will con- 
struct a two-story garage at 1118 Main 
Street. 

Beltzig a Manager — E. H. Beltzig has 
been appointed manager of the St. 
Louis branch of the Firestone Tire & 
Rubber Co., Akron, Ohio. 

New Supply Co. for Utica— The Wood 
Auto Supply Co., Utica, N. Y., has been 
incorporated with a capital of $25,000, to 
deal in automobile accessories. 

Smith in Charge — G. A. Smith has been 
appointed manager by the Ford Motor 
Co., of the service and repair depart- 
ments of the Everyman's Car Co., Ot- 
tawa, Ont. 

Gilmore Goes to New York— E. A. Gil- 
more, who had the Lewis and Allen cars 
in Boston for wholesale distribution in 
New England, has gone to New York to 
join the salesforce of the Carl H. Page 
Co. 

Robinson in Charge — L. J. Robinson 
has been put in charge of the exchange 
department of the Union Garage Co., 
Chalmer agent in Washington, D. C. This 
department will act as a clearing house 
for used automobiles. 

Knaus Portland Franklin Sales Mgr. — 
A. H. Knaus, who was southern Cali- 
fornia district sales manager of the 
Chalmers Motor Co., has become sales 
manager of the Braley Auto Co., Port- 
land, Ore., handling Franklin cars. 

Smith Joins Cleveland Co. — J. M. 
Smith, production expert, has joined the 
Cole-Cleveland Co., formerly the Richard- 
son Motor Car Co., Cleveland, Ohio. He 



will inaugurate the new coupon service 
system. 

Roberts Joins Edison — H. M. Roberts, 
until recently railroad representative of 
the General Lead Battery Co., has been 
appointed sales engineer of the railroad 
department of the Edison Storage Bat- 
tery Co., Orange, N. J. Mr. Roberts' 
headquarters will be at the factory and 
main office at Orange, N. J. 

Larson Heads Spokane Agency — D. N. 
Larson will manage the recently formed 
Foster-Larson Co., Spokane, Wash. This 
distributer will handle the Paige car. 
Newton Foster will continue to manage 
the Newton Foster Co., Seattle Paige 
distributor. Salesrooms and service sta- 
tion have been opened at 1218 Second 
Avenue, Spokane. 

Wright Goes to Woods Electric — T. E. 
Wright, formerly in charge of agencies 
in extensive Western territory for the 
Anderson Electric Car Co., has accepted 
a position as special representative with 
the Woods Motor Vehicle Co. In his 
new work Mr. Wright will superintend 
the work of distributors for the Woods 
Electric in southern Illinois, Indiana and 
Ohio. 

Williams Gets Detroit Studebaker — 
R. H. Williams, manager of the Indian- 
apolis, Ind., branch of the Studebaker 
Corp. since January, has been appointed 
to the managership of the Studebaker 
branch at Detroit, controlling the entire 
State of Michigan and the Detroit re- 
tail branch. He is succeeded here by 
L. A. Tilley, special representative for 
the Studebaker corporation. 

Semmes Heads Washington Co. — The 
Semmes Motor Co., Washington, D. C, 
has been formed by the amalgamation of 
the Congressional Garage Co., Semmes- 
Kneessi Co. and the Semmes Motor Line. 
The officers are: C. W. Semmes, presi- 
dent; H. G. Kneesi, first vice-president 



and treasurer, and Raphael Semmes, vice- 
president and secretary. The new com- 
pany will continue to handle the Dodge, 
Hudson, Wilcox and Vim. 

Barnett Retires — Ira S. Barnett has 
retired as president of the Kentucky Au- 
tomobile Co., Louisville, Ky., agent for 
the Cadillac. He has been succeeded by 
Hubert Levy, who will be assisted by 
Charles New, who will hold the offices 
of secretary and treasurer. Mr. Levy 
formerly held those offices, while Mr. 
New has been a director without taking 
any active part in the management. A 
substantial amount of the stock which 
had been owned by Mr. Barnett has been 
purchased by those now comprising the 
management. 

Doctor Uses X-Ray on Car— Dr. V. J. 
Capron of Friday Harbor, San Juan 
County, Wash., has what is known as his 
X-ray automobile power house. By using 
a bicycle rim clamped on to the hind 
wheel of his automobile and then bolt- 
ing the transformer used on an X-ray 
machine to reduce direct to alternating 
current which was belted to the bicycle 
rim. Putting power upon the trans- 
former converted it into a dynamo, out 
of one side of which he could get the 
necessary alternating current. When he 
found it necessary to take X-ray pho- 
tographs of injuries he simply jacked up 
the hind wheel and started his engine, 
putting in the high, throttled down as 
closely as possible. The combination 
gives him 110 volts sufficient for X-ray 
photography or the illumination of a 
thirty-candle power lamp. The surgical 
advantage of this simple arrangement is 
that a physician can carry his whole ap- 
paratus with him conveniently, instead 
of requiring the patient to be brought 
to him. When on the road the doctor 
unclamps the bicycle rim from the hind 
wheel and stows it away. 



Recent Incorporations in the Automobile Field 



New York 
Nuoiu Falls— Lastic Air Mfg. Co. ; $20.000 ; Mrs 

manufacturer. O. M. Mackle. E. M. Mackla, A. 

T. Stewart. _ 
Nobtb Hbmpbtbad — Collins Auto BenUng Co. ; $1,- 

000; renting. H. M. Day. H. L. Collins. C. B. 

Collins. Great Neck Station. N. T. 
BoOBBSTaa— Rochester Vulcanising Co. ; tire repair- 
ing. F. B. Denley. J. M. Sill. A. C. Olp. Ml 

Wilder Bldg. . _ 

Bom a — Bryant-Noonan Auto and Cycle Co.. $5,000; 

dealer. A. S. Noonan, G. W. Bryant. A. J. 

O'Connor, all of Borne. 
Staplxton — Clifton Auto and Storage Co.; $8,000. 

W. h. Scott. F. Scott. 1. Winfleld Scott. «T 

Harrison street. Stapleton. 
Stbaoubb— Bell-Tuttle Storage Battery Co.; $3,000; 

manufacturer electrical goods, in particular for 

automobiles. F. G. Bell. B. H. Tuttle, A. B. 

Tuttle, all of Syracuse. 
Stbacusb— Cronln Garage Co. ; $1,000. C. B. 

Brown, J. Crinnln. E. L. Moore. 
Stbacusb — Syracuse Motor Vehicle Trade Corp. ; 

$2,000. F. Crosby, S. W. Munroe. G. W. Bart- 

lett. all of Syracuse. 
Utica — National Auto Service Co.: $100,000. A. J. 

Beaton. F. J. Seaton. W. H. McCarry. Pltta- 

fleld, Mass. 

Utioa — Utica Automobile Trade Assn. ; $1,000. A. 

A. Ledermann. G. C. Donshne, W. F. Carroll. 
Tonkbbs — Powers Rubber and Supply Co. ; $3.000 ; 

dealer in rubber goods and tires. M. C. Powers. 

t,. M. Powers. 740 Crotona Park North. New 

rork City; W. A. Schenck. 



New York. City 

Arena Automobile Co. ; $3,000. Jacob Balinberg, 
Olga Ballenbcrg. Joseph Ballenberg. all of 180 
East 103d street. 

W. H. Duncan Co.; $5,000; manufacturer materials 
for tops, waterproof cloths, etc. M. M. Duncan, 
W. H. Duncan, both of Rocks way Park, L. I.. 
and J. N. MacLean, 629 Throop arenue. Brook- 
lyn. 

Carlened Co. ; $2.000 ; gasoline dealer. B. M. 

Grossman, C. C. Slemon. Leonard Batt. 
Solo Tire Co.; $100,000; manufacturer. J. W. 

Snllng. Larlnla Leitch. B. F. Price. 489 Baat 

8th street. Brooklyn. 
Phillips Auto Seat Co.; $,1,000; manufacturer. N. 

M. Lynn, C. A. Phillips, F. A. Phillips, 248 

W. 49th street. 
Reliable Touring Car Service: $10,000. C. L. 

Delehanty. Harry McGonlgle, W. F. Byrnes. 
Roller Lock Nut Co. ; $900,000 ; to manufacture 

the Wegener roller lock nut. B. J. Green. 40 

Richards street. Brooklyn : A. H. Wegener. 

110r. Garden street. Hoboken. N. J.; H. L. C. 

Wenk. 

Ohio 

Akron — Double Service Tire A Rubber Co. ; $60.- 
000 ; manufacturer. C. F. Geyer, M. S. Glover, 
David Bowlns. U. G. Welton, W. A. Nash. 

Aboadia — The Access Auto Co. : $25,000. C. B. 
Slmklns, E. R, Struble, F. P. Conaway, C. 
Wheland. R. C. Willis. 

Cincinnati — Citizens Motor Car Co. ; $150,000 to 
$200,000. 



Clbv bland — Auto Rescue Service Co. ; $5.000 : 

Birage. J. Morgan. A. Cooper, P. W. Hill, 
ngo Karman. N. W. Edwards. 
Clbv bland — Globe Accessories Co. ; $10,000 : dealer. 
J. F. Bngle, F. C. Brew. B. Hendrickson. C. F. 
Saenger. V. B. Engle. 
Clbvbland — The Ohio Gear Grinding Co. : $10.000 : 
machine shop. M. B. Noyes. F. J. Wing. Leo 
Clmer. Max Efres. Irene Bollard. 
Columbus — Eureka Mechanical Starter Co. ; $30.- 
000. W. A. Boss. J. B. Matthews. C. E. 
Bonebrake, A. Bunford. C. E. Ross. 
Columbus — Vincent-Frans Automobile Co. ; $5,000. 
Henry Franz, F. L. Vincent. K. W. Bitten- 
bouse. W. B. Lover. F. F. Little. 
Bltbia — Coliseum Garage Co. ; $5,000. Otto Nie- 
meyer. C. F. Newman. T. P. Bobson. J. E. 
Robson. I. M. Austin. 
Lancastbb — Ohio- West Virginia Motor Club Co. : 
$20,000. B. F. Gayman. C. M. Trimmer. 
Palmer Howard. L. C. Sllbach. 
Toledo — Meyer Auto Repair Co. ; $2,000. Carl 
- Meyer. C. O. Quelckke. B. J. Beeman. G. F. 
Hahn. T. Wooster. 

Virginia 

Bichmond — M. D. Stone Motor Co.; $50,000; auto- 
mobile business. M. D. Stone. Pres. ; F. H. 
Dula. Secy, and Tress., both of Bichmond. 
Washlnarton 

Sbattlb — Metropolitan Garage ; $2,000. J. F. 
Douglas, N. E. Felt. E. H. 8ennett. 

Sbattlb — Geo. W. Miller Co. ; $25,000 ; general 
automobile business. George W. Miller and W. 
H. Sanders. 
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Recent Developments in Field of Dealer and Repairman 



Remy's Atlanta Factory Branch — The 
Remy Electric Co. has established a fac- 
tory branch at 14 West Harris Street, 
Atlanta, Ga. 

Knight Tire in Spokane — The Auto- 
mobile Tire .Shop, Spokane, Wash., has 
secured the agency for the Knight line 
of tires for Spokane. 

Dallas Haynes Moves — The Dallas 
branch of the Haynes Automobile Co. 
has moved into handsome new quarters 
at 2215-2217 Commerce Street. 

Buick Agency Moves — The Buick 
agency at Providence, R. I., has moved 
to a new location on Broad Street, where 
it has better facilities for handling the 
line. 

Baltimore Falls Tire Agent — G. E. 
Blaylock, 1817 Maryland Avenue, Balti- 
more, Md., has the local agency for the 
Falls tire manufactured at Cuyahoga 
Falls, Ohio. 

Hercules Hre in Los Angeles — The 
Roddan-Latimer Sales Co., Los Angeles, 
has opened a tire house at 1046 South 
Olive Street with exclusive selling rights 
for Hercules tires. 

Mohawk Tire in Louisville— The 

Southern Motors Co., 615 South Third 
Street, Louisville, Ky., has acquired the 
agency for Mohawk tires. 

Handles Baltimore O'Neil Protector— 
A. P. Moessinger, 127 Richmond Street, 
Baltimore, Md., is the local distributor of 
the O'Neil outer tire made by the O'Neil 
Tire & Protector Co., Akron, Ohio. 

Ever Ready Battery Agent— The Erner 
Electric Co., Cleveland, Ohio, has been 
appointed agent for the American Ever 
Ready storage battery. A service sta- 
tion has been established at 1268 Euclid 
Avenue. 

Longuemare Carbureter Moves Sales- 
room — The Longuemare Carbureter Co. 
has moved its salesroom from 246 West 
Fifty-ninth Street, New York City, to 
now and larger quarters at the Motor 
Mart Bldg., 1876 Broadway. 

Sewell Cushion Wheel in Buffalo — 
The Sewell Cushion Wheel Co. has opened 
a Buffalo branch with A. W. Sewell in 
charge. This is the eighth branch office 
the concern has established, and it is 
stated that another is to be opened in St. 
Louis. 

N. Y. Swinehart Moves — The Swine- 
hart Tire and Rubber Co., New York 
City, now at 1924 Broadway, will move 
to 41-43 West Sixty-third Street, the 
building formerly occupied by the Bryant 
Motor Service Corp. and the Knicker- 
bocker Garage. 

Two Federal Rubber Branches Now — 
The Federal Rubber Mfg. Co., Milwaukee, 
which recently established a direct fac- 
tory branch and service station at 509 



Broadway, Milwaukee, has established a 
second Milwaukee branch, to serve the 
South Side, at 361 Eleventh Avenue. 

Kansas City Change — Russell H. Clark 
& Co. have succeeded to the business of 
the Simon Bros. Mfg. Co., 1529 Oak 
Street, Kansas City, Mo. Mr. Clark 
was for several years manager for 
the Simon company, which made auto- 
mobile tops and handled small repairs. 

Recent Louisville Trade News— The R. 
A. Thornton Auto Co. has opened a re- 
pair shop for Ford cars at 915% South 
Third Street, Louisville. The Martin 
Motor Co., which has acquired the agen- 
cy for the Velie, has opened an office and 
salesroom at 437 South Second Street. 
W. C. Martin of New York is head of the 
concern. The Two in One Tire Co. has 
opened a shop and office at 323 West 
Market Street, Louisville, Ky. This con- 
cern takes two old casings, cleans off the 
rough places, cements the two together, 
sews two or three rows of stitches around 
the edge, and turns out a tire which it is 
claimed is good for 2500 miles. 

Kansas City Tire Co. Moves— The Tire 
Service Co., Kansas City, Mo., Henry 
Winter, manager, is moving from 1621 
Grand Avenue to 1606 McGee Street into 
a one-story building now being complet- 
ed, leased for five years. After two 
years a second story is to be added for 
the tire company. It is agent for the 
Pennsylvania tire in Kansas City and 
does a general tire-service business. 

Recent N. Y. Leases— The Ford Com- 
mercial Body Co., New York City, has 
leased the store and basement at 10 West 
Sixtieth Street. The store and basement 
at 1674 Broadway, has been leased to the 
McAllister Tire Co. The Taxicab Assn. 
and the Town Taxicab Co. has leased the 
entire building at 243 West Sixty-fourth 
Street, New York City. Space at 1896 
Broadway has been leased for the Oak- 
land Motor Car Co. 

Late Baltimore Trade News— The 
Poehlmann Automobile Co., Baltimore 
representative of the Chevrolet, is in its 
new building at Cathedral and Chase 
Streets. The new quarters are fireproof 
throughout, four stories high. The ma- 
chine shop is on the fourth floor, where 
plenty of light may be had. 

The Pneumatic Tire & Rubber Co., 
Baltimore representatives of the Racine 
tires, has entered its new place, 23 West 
North Avenue. The company is operated 
by F. J. Rowe and C. M. Green. 

Late Hartford Trade Items— The U- 
Auto-Varnish Co., 2 American Row, 
Hartford, Conn., has established a serv- 
ice station in the rear of 1125 Main 
Street, East Hartford, Conn. 

The Britton Co., 121 Allyn Street, 
Hartford, State distributor of the 



Steams-Knight, has established the fol- 
lowing sub-agencies: H. E. Bradford, 
Waterbury, Conn.; F. W. Roberts, North- 
ampton, Mass., and R. H. Britt, Spring- 
field, Mass. 

F. L. Caulkins, Middletown (Conn.) 
Chalmers distributor, has taken on the 
Dodge in Middlesex County, operating 
under the Hartford Motor Car Co., 410 
Main Street, Hartford. 

The Hartford Auto Painting Co., now 
located in the Kingsley & Smith garage 
on Elm Street, has leased the top floor 
of the new Hartford Motor Car Co. build- 
ing in the rear of the salesroom at 410 
Main Street. 

Recent Milwaukee Trade Notes — The 
Alben Co., Twenty-seventh and Wahl 
Avenues, Milwaukee, is marketing a new 
portable jack and crane for use in ga- 
rages. The combination instrument lifts 
any car up to 5000 lb. to a height of 9 ft. 
and weighs only 300 lb. 

The Racine Auto Tire Co., Racine, 
Wis., manufacturing the Racine Horse- 
shoe tire and other rubber goods, has es- 
tablished a branch depot and distributing 
station at 140 Oneida Street. W. M. Smith 
of Milwaukee has been appointed man- 
ager. The branch will handle all Wiscon- 
sin business. 

The Badger Tire Repair Co., State 
agent for the Kelly-Springfield tire, and 
operating a large tire-repair shop at 
454-457 Jackson Street, Milwaukee, has 
moved to new and larger quarters at 142- 
144 Oneida Street 

The Dayton Rubber Sales Co., 290 
Fifth Street, has moved to new and larg- 
er quarters at 415 Cedar Street. The con- 
cern is State distributer of the Dayton 
airless tire and Dayton pneumatic tire 
and operates a large repair shop. 

A new supply and accessory store has 
been established at 427 Chestnut Street, 
Milwaukee, by L. Baum & Sons. 

S. G. V. in New Home— The S. G. V. 
Co., Newark, N. J., formerly located on 
Lafayette Street, has moved into its new 
home, the Colyear Building, 500-504 Cen- 
tral Avenue. The company has leased 
the premises for a period of six years. 
The salesroom will occupy the first floor 
and on the second floor there will be a 
service station and machine shop. The 
third floor will be given over to an 
assembling department, and the body 
building department and paint shop will 
be on the fourth floor. 

The company is now going through 
the process of incorporation under the 
laws of New Jersey. G. A. Grant, the 
manager of the company, says that the 
objects of the new company are to main- 
tain the service of cars manufactured 
by the S. G. V. Co., Reading, Pa., and 
to build new cars under the new or- 
ganization. 
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Royal Equipment Adding — The Royal 
Equipment Co., Bridgeport, Conn., will 
add a third story to its 60 by 200-ft. fac- 
tory. 

Whitfield Takes Stearns— N. B. Whit- 
field of New Haven, Conn., has just se- 
cured the agency for the Stearns car in 
that territory. 

Rider Opens Office — Cleremont Rider, 
western distributor of the H. & D. 
shock absorber, has opened an office at 
3667 Olive Street, St. Louis, Mo. 

Poison's New Plant— The Poison Mfg. 
Co., Buffalo, N. Y., will build a two-story, 
86 by 100-ft., reinforced concrete plant 
at Main Street and Lafayette Avenue. 

Philadelphia Tire Co. Moves— The 
Kelly-Springfield Tire Co., Philadelphia, 
Pa., has removed from 208 North Broad 
Street to 257-259 North Broad Street. 

Opens Battery Station— The Battery 
Service Co., St. Louis, Mo., has opened a 
station at Twenty-third and Locust 
Streets, where it will render all day and 
night service. 

Chevrolet Assembling Plant Contem- 
plated — The Chevrolet Motor Co., Los 
Angeles, Cal., contemplates building an 
assembling plant and machine shop near 
Los Angeles, Cal. 

Interstate in Marion — F. D. Bent? has 
taken the agency for the Interstate in 
Marion, Ohio. After Sept. 15, the garage 
and salesrooms will be located at Main 
and Church Streets. 

Opens in St. Louis — The Uniplex Con- 
struction Mfg. Co., St, Louis, Mo., has 
opened a salesroom at 2314 Locust 
Street. The company makes and retails 
the Uniplex knock-down garage. 

Ten Broeck Agency Moves — The Ten 

Broeck Tyre Sales Co., Louisville, Ky., 
has closed its downtown store at 542 
South Third Street and moved its sales- 
room to the factory at Twenty-sixth and 
Courtney Streets. 

Los Angeles Pullman Moves — The As- 
ton Motor Car Co., Los Angeles, Cal., 
southern California distributor of the 
Pullman, is located at 1310-12 South 
Grand Avenue in the large building 
formerly occupied by the Mission Motor 
Car Co. 

Distribute from St. Louis — The 

Schoellhorn-Albrecht Machine Co., 416 
North Main Street, St. Louis, Mo., has 
been appointed distributor for the Im- 
perial and Marion in eastern Missouri 
and southern Illinois. The JefFery 
Motor Sales Co. will handle both lines 
in St. Louis and will continue as dis- 
tributor of the JefFery lines. 

Philadelphia Co. Takes on Oakland — 

The Baker-Bell Motor Co., 665-669 
North Broad Street, Philadelphia, Pa., 
has taken over the local retail business 
and service department and the whole- 
sale business for Bucks, Montgomery, 
Chester 'and Delaware Counties in Penn- 



sylvania, and Camden County in New 
Jersey, of the Oakland Motor Co. 

Hercules Tire in Ore. — Hercules Tire 
Sales Co., Portland, Ore., has been 
formed by Noah Frederick and H. J. 
Nielson and established themselves as 
distributors of Hercules tires for the en- 
tire State of Oregon. They have opened 
headquarters at 302 Oak Street. 

New Haven White Adds Chalmers — 

The White Motors Co. of New Haven 
has recently been appointed Chalmers 
distributor for New Haven County, with 
the exception of Meriden. In addition 
to the Chalmers the White company 
handles White and Buick passenger and 
commercial cars. The company has en- 
gaged the service station operated by 
the W. A. Maynard Co., the former Chal- 
mers agent. 

Handling U. S. Tires in Nine Cities — 
The Quick Tire Co. is now operating in 
nine cities as follows: Dallas, San 
Antonio, Houston, El Paso, Fort Worth, 
Little Rock, Memphis, Louisville and 
Nashville. Dallas is the pioneer Texas 
city in which the concern established a 
business. It was recently incorporated 
and is handling United States tires ex- 
clusively. Its officers are: Thornton 
Newsum, president; R. B. Young, vice- 
president and treasurer, and H. L. Willi- 
ford, secretary. 

Late Columbus Trade Items — The 

Central West Motor Car Co., Columbus, 
Ohio, has been organized with G. W. 
Carroll, general manager, and A. E. 
Aull, manager of sales, to handle the 
Oakland and Abbott-Detroit in central 
Ohio territory. The concern occupied 
new salesrooms and offices at 80-82 
North Fourth Street. 

S. W. Schott & Co., central Ohio dis- 
tributors for the Empire, has placed the 
sub-agency for Knox and Licking Coun- 
ties with the Anderson Motor Sales Co., 
which will have headquarters probably 
at Newark, Ohio. 

Anthony Appoints New Packard Agen- 
cies — The increased production of the 
Packard factory has enabled Earle C. 
Anthony, Inc., Packard distributors 
throughout southern California, to es- 
tablish sub-agencies in the more impor- 
tant southern California centers. In the 
past practically all Packards sold in this 
end of the State were sold at retail by 
the Anthony organization, but with his 
increased allotment, Anthony has an- 
nounced the following sub-agencies: 
Bakersfield, W. F. Gouty; Riverside, 
Riverside Motor Car Co.; Long Beach, 
Arthur E. Evans; Monrovia, A. T. Ba- 
dillo; San Luis Obispo, C. H. Kamm; 
Venturp. R. M. Seeley; Santa Barbara, 
Oscar Fitch; Anaheim, Rockwell & Sid- 
nam. 

Denver Announcements — The Wilson 
Auto Co., 801 Broadway, Denver, Chan- 
dler distributor, has taken the State 



agency for the Empire and also the 
Denver agency for the National. 

L. G. Palmer, Paige distributor for 
Colorado, has closed his salesroom at 
1515 Cheyenne Place, and announces 
that he will retire from the automobile 
business. The Paige agency has not yet 
been taken by any other dealer. 

L. M. Patrick, 533 Marion Street, has 
just taken the agency for the Lewis car. 

Hoiser Bros, have taken the agency 
for the Velie, and have opened a sales- 
room at 1236 Broadway. 

The Hupp Motor Sales Co., Colorado 
distributor of the Hupmobile and Loco- 
mobile, is moving from 220 Sixteenth 
Street, Denver, into its new building at 
1260 Broadway. 

The Auto Sales Co., a new $25,000 
corporation, has opened a used car and 
rental business at 1840 Walton Street, 
and also a garage and a separate filling 
station. H. W. Curtis is manager. 

Late St Louis Trade News— The St 
Louis branch of the L-Ty-To-Co. f which 
handles a special preparation for the 
treatment of tires, has opened a sales- 
room at 1135 Locust Street, with G. R. 
Hutchings in charge. The company for- 
merly had only offices here at 428 Frisco 
Bldg. The Koochook Rubber Co., han- 
dling automobile supplies, will move 
within the next few weeks from 3152 Lo- 
cust Street to 1120 Pine Street. 

The Best Service Truck Co., 1120 
North Twelfth Street, has been ap- 
pointed Southwestern sales representa- 
tive of the Gramm-Bernstein Co. The 
St. Louis agency for Saxon cars has been 
transferred from the Page Automobile 
Co. to the Frye Motor Car Co., of 3333 
Locust Street. This agency's territory 
includes the southern half of Illinois and 
the eastern half of Missouri. G. A. 
Root will supervise the country sales of 
Saxons and of Paige cars, for which 
the Frye company also has the local 
agency. 

The United Sales Co. has been organ- 
ized to handle the United States tires in 
St. Louis. The new concern is fitting up 
salesrooms at 3567 Lindell Avenue and 
will render a twenty-four-hour service 
The officers are E. G. Niggeraan, presi- 
dent; G. J. Breaker, treasurer, and F. 
C. D. Dobson, secretary and manager. 
The Paterson, formerly handled in the 
St. Louis district by the Bleeck Automo- 
bile Co., henceforth will be sold here by 
the Donovan Automobile Co. The latter 
recently discontinued the Interstate. The 
Brisk Blast Mfg. Co., maker of tire 
pumps, has opened a plant at 1515-1527 
North Twenty-first Street. 

The Tate-Gillham Motor Car Co. has 
opened a service station and salesroom in 
the Gorlock Bldg. at Webster Groves. 
The Commercial Auto Body Co., now at 
3003 Locust Street, has leased a four- 
story building at the southwest corner of 
Sixteenth and Pine Streets for a number 
of years. 



Digitized by 



Vol. XXXIII. 



New York — Thursday, September 23, 1915 — Chicago 



No. 13 




Reasons for the Twelve 

Valuable Discussion on Engineering Princi- 
ples Brought Out by J. G. Vincent's Paper 
Read Before the Detroit Section of the S. A. E. 



QUESTIONS of balance, vibration, displacement per foot 
of travel, and carburetion were the high spots brought 
out in the discussion which followed the presentation 
of the paper by J. G. Vincent, vice-president in charge of 
engineering of the Packard Motor Car Co., Detroit, Mich., 
on the twin six motor. Last week a large part of this paper 
was published in The Automobile and this week appear the 
remaining portions of the paper together with the diagrams 
and the discussion which followed. Mr. Vin- 
cent's remarks follow in part; 

Unbalanced Forces Due to Inertia 

In my report to Mr. Joy, I referred to the un- 
balanced forces due to inertia in a four or twin 
four motor, and explained that these force? 
were cancelled out in a properly designed single 
six or twin six motor. I believe that these 
forces are thoroughly understood by engineers 
generally, but I have thought it best to go into 
the matter briefly in this paper in order to make 
it more complete. 

Fig. 1 shows a partial cross-section of a twin 
four motor of 3 7/16 in. bore by 5% in. stroke, 
or a total piston displacement for the motor of 424 cu. in. 

This drawing is made primarily to show the rotating and 
reciprocating parts of the motor. I have considered that the 
center of gravity of each piston is located at the piston pin, 
and in order to locate the center of gravity of all four pis- 
tons in the right hand block when the pistons are at dead 
center, as shown on the drawing, it is only necessary to bisect 
the distance between the piston pins and we obtain the center 
of gravity of all four pistons, as indicated at A. 

With the crankshaft in this position, it is very easy to 
locate the center of gravity in the left hand block, as in this 
position the pistons in the left hand block are all lined up. 
Or, in other words, the center of gravity is located at the 
piston pin, as indicated at B. 

The drawing shows an arc struck from the center of the 
crankshaft and passing through the center of gravity of the 
pistons in the right hand block at A , and it will be noted that 
it does not pass through the center of gravity in the left 
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hand block but instead, passes considerably above it. This 
result is, of course, due to angularity of the connecting-rods 
and it can be increased or decreased according to the ratio of 
connecting-rod length to stroke. The longer the rod ratio it 
is found possible to use, the less the error will be, and the 
shorter the rod the greater the error. With any permissible 
length of connecting-rod, however, this error cannot be cut 
below approximately % in. and it is apt to run considerably 
more than that amount. 

A rough way to calculate the magnitude of 
this out-of-balance is to consider that the engine 
is equipped with one additional piston, whose 
weight is equal to the combined weight of all 
the pistons, and that this piston is reciprocated 
at twice the crankshaft speed through a stroke 
equal to the movement of the center of gravity 
of the pistons. 

A Vertical Vibration 

In a single four motor, this movement of the 
center of gravity, of course, causes a vertical 
vibration, but in a twin four motor, the condi- 
tions are somewhat altered, as the movement of 
the center of gravity in one four-cylinder motor cancels the 
movement in the other four-cylinder motor, so far as the 
vertical components of these forces are concerned, but add on 
to each other so far as the horizontal components are con- 
cerned. 

Fig. 1 shows a line drawn between the two centers of 
gravity and this line is bisected at C to show the horizontal 
movement of the combined center of gravity to the right of 
the vertical center line with the crankshaft in the position 
shown. Revolving the crankshaft 90 deg. will, of course, 
move this combined center of gravity an equal amount to the 
opposite side of the vertical center line. It is the horizontal 
movement of this combined center of gravity that causes 
horizontal vibrations in a twin four motor. 

Fig. 2 shows a partial cross section of a twin six motor of 
3-in. bore by 5-in. stroke, or a total piston displacement of 
424 cu. in. In other words, this figure shows a twin six mo- 
tor of the same total piston displacement as the twin four 
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Fig. 1 — Partial croat taction of the twin four motor I* 3 7-16 bore by 6 3-4 atroke, 
having 424 cu. In. displacement 





Fig. 2 — Partial croat tectlon of the twin tlx motor of 3 In. bore by 5 In. stroke with 
a total piston displacement of 424 cu. In. 

motor shown in Fig. 1. Like Fig. 1, this drawing is made 
primarily to show the rotating and reciprocating parts of the 
motor. I have had the centers of gravity of the pistons in 
each block located on this drawing in the same manner as 
described above in connection with Fig. 1, but it will be 
noted that the arc struck from the center line of the crank- 
shaft passes through the center of gravity in both blocks, 
and also that the combined center of gravity of all pistons 
falls exactly on the vertical center line instead of to one 
side, as in the case of the twin four motor. 

The reference letters A, B, and C indicate the same points 
in this drawing as in Fig. 1. 

This drawing, of course, shows the relationship of the 
parts at only one position of the crankshaft, but by plotting 
the parts in 360 different positions, in other words, at every 



degree of movement of the crankshaft, it 
will be found that the center of gravity 
does not move from a fixed point. 

It will be noted that I have had the cen- 
ters of gravity of all the connecting-rods 
plotted for both types of motor, and in the 
case of the twin four motor, this point 
moves off the center line, as indicated at D 
in Fig. 4, while it remains absolutely fixed 
on the center line in the twin six motor, as 
indicated at D in Fig. 2. 

I believe that these drawings indicate 
clearly the difference in forces due to in- 
ertia of the two types of motors and prove 
conclusively the correctness of the six-cyl- 
inder principle. The real proof of the cor- 
rectness of these arguments is, of course, 
that motors built according to this twin six 
layout are running absolutely smooth up 
to speeds as high as 3000 r.p.m. 

Regarding Accessibility 

Figs. 1 and 2 are made to the same scale, 
and it will be noted that I have had a sec- 
tion of a desirable width of frame shown in 
connection with each drawing, in order to 
give a good idea of the general layout of 
the two motors and the possibilities of lo- 
cating equipment, etc. 

Fig. 1 of the twin four motor shows 
clearly the difficulty of locating accessories 
in the usual place alongside of the crank- 
case, and between it and the frame, and also 
makes it clear that the steering gear in 
this twin four type of motor must be lo- 
cated to the rear of the cylinder blocks. On 
the other hand, Fig. 2 of the twin six motor 
shows the ease with which the accessories 
can be located alongside the crankcase, and 
between it and the frame, and also the ad- 
ditional room for the accommodation of the 
steering gear- This makes it possible to 
use a triangular drive and single chain for 
driving the camshaft, generator and water 
pump. 

The water pump, located just back of the 
generator and driven by it, is really no 
more complicated than the ordinary six-cyl- 
inder water pump, and it is just as acces- 
sible. It has two impellors so placed that 
the end thrust is balanced, and one delivers 
directly to one-cylinder block, and the other 
to the opposite block. With this pump, it is 
only necessary to have a single stuffing 
box, which is very accessible for re- 
packing. 

The starting motor is located directly back of the water 
pump and it is arranged to crank the motor through com- 
pound gearing, acting on the flywheel the same as has been 
standard on our six-cylinder motors for some time past. 

The air pump and oil pump are driven by small spiral 
gears at the rear end of the cam shaft, and the ignition 
timer unit is driven by a pair of small spiral gears located 
at the front end of the cam shaft. This makes a remark- 
ably simple, light and quiet arrangement and, in fact, it is 
more simple and cheaper to manufacture than in the ma- 
jority of four or six-cylinder motors. This arrangement 
makes it unnecessary to locate any equipment in the V be- 
tween the cylinder blocks, with the exception of the car- 
bureter, which is located high up, thus leaving every valve 
perfectly accessible for adjustment. 
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Considering this twin six motor as a complete unit, I be- 
lieve it to be just as accessible as a well-designed single four 
or six-cylinder motor. 

Turning Radius Longer 

As stated above, Figs. 1 and 2 are drawn to the same scale 
and make it very clear that the bonnet and, therefore, the 
frame for a twin four motor must be considerably wider 
than for a twin six motor of the same piston displacement. 
It will be noted that the twin six motor is approximately 
21% in. wide over the cylinder blocks, while the twin four 
is 28 9/16 in. While it is, of course, true that the twin four 
motor would be a little shorter than the twin six, that is ap- 
proximately 3 in., it is quite clear that the frame will have 
to be made enough wider so that the resultant turning radius 
will be larger with the twin four motor. 

A single six-cylinder motor would, of course, assemble into 
the same width of frame as shown in Fig. 2, but a motor of 
this type of the same piston displacement would be some 
5 in. longer than the twin six and this would, of course, 
necessitate a longer wheelbase and increase the turning 
radius. Of the three types of motor, the twin six, is there- 
fore, the best, so far as turning radius is concerned. 

Weight Saved in V Motors 

As indicated in my report to Mr. Joy, I have weighed up 
a great many motors and have proved to my own satisfac- 
tion that of the three types, the six-cylinder will be the heav- 
iest, and that the twin four and twin six will be just about 
a stand off, granting, of course, that all three types of motor 
are made up to a corresponding standard of engineering. 

Continuity of Torque 

As mentioned in my report to Mr. Joy, it is obvious that 
the character of the torque of the twin six is bound to be 50 
per cent better than the twin four and 100 per cent better 
than the single six, and in order to show the characteristics of 
these three types of motor I have had Fig. 3 prepared. 

The diagrams shown in this drawing cover 360 deg. of 
crankshaft rotation, or, in other words, one-half cycle. All 
three diagrams are made to the same scale and are all based 
on equal size motors; i.e., 424 cu. in. of piston displacement. 

It is, of course, obvious that the center diagram represents 
the power impulses of a twin six, the upper diagram a twin 
four, and the lower diagram a single six, 

In each diagram the horizontal lines 0-0 represent zero, 
the solid line curves B-B, below the zero line, represent nega- 
tive crank effort due to compression, while the solid line 
curves C-C represent crank efforts due to the working 
strokes. The dotted line curve D represents the net crank 
effort. This curve was plotted by taking the value of the 
crank effort curves above the zero line and subtracting the 
negative crank effort curves due to compression, as indicated 
below the line. These curves D show clearly the relative 
work to be accomplished by the flywheel in the three different 
types of motor. The uniformity of the torque of the twin six 
as shown by the curve D gives a fair idea of what this 
torque should be, and I can assure you that the actual per- 
formance of the motors is well up to what might be expected. 

The frequency of the impulses and the small amount of 
difference in effort between the peak of one power stroke 
and the lowest point in between impulses absolutely do away 
with any indication of separate motor impulses. 

I have driven a car equipped with one of these twin six 
motors down to speeds as low as 1 mile per hour, represent- 
ing a motor speed of considerably less than 100 r.p.m. and 
under these conditions there is no sense of separate im- 
pulses whatever, even when accelerating quickly from this 
speed. 

This continuity of torque, which makes for smoothness at 
low speed, coupled with the light, accurately machined re- 



ciprocating parts, plus the six-cylinder principle, which make 
for smoothness at high speed, result in a wide range of 
smooth ability which, when once experienced, is bound to 
be desired. 

Fig. 4 shows the actual horsepower output of a Packard 
338 single six-cylinder motor of 415 cu. in. of piston dis- 
placement and a Packard twin six motor of 424 cu. in. of 
piston displacement. 

Discussion Along Varied Lines 

C. C. Hinkley, chief engineer, Chalmers company: Isn't 
it true that in the Packard twin six, the crank is a 2-in. 
crank? Am I correct? 

J. G. Vincent: That is correct. 

C. C. Hinkley: For a 3 by 6 twin six; I believe we would 
call it common practice to use at least a 2-in. crank, in a 
single six engine with that displacement, with perfect pro- 
priety. In the type of engine that I noticed in the cut, Mr. 
Vincent uses a vibration damper. I would like to ask Mr. 
Vincent if he compensates for the lack of crank diameter by 
the vibration damper, or what is the function of the damper? 

J. G. Vincent: In experimenting with this motor, we ran 
into the same thing we would have run into had we designed 
a single six high-speed motor. That is, the synchronized 
vibration due to the slight oscillation of the crankshaft. 
Now, that is not affected by the twin six design, but to a very 
limited degree. That is, the added rotative weight just men- 
tioned has a very slight effect on the periodicity in the crank- 
shaft. By that I mean that when the front throw of the 
crankshaft is slightly displaced by the impulse due to the 
piston working stroke, it will come back more slowly with a 
little added rotative weight, with the result that the impulses 
in the motor will get into step with it at slightly slower 
speed than if the rotative weight was lighter. To that 
extent, the V type of motor does affect crankshaft design. 
Now, we could have overcome the vibration, the periodic 
vibration, by making the crankshaft larger. That is, we 
could have overcome it at lower speeds, . but it would have 




Fig. 3 — Chart showing continuity of torque covering 360 deg. of 
crankshaft rotation, or, In other words, one-half cycle for three 
motors of 424 cu. In. piston displacement representing the power 
Impulses of a twin six In the center diagram, a twin four In the 
upper diagram and a single six In the lower 
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been bound to come in at some speed. You cannot make a 
crankshaft, within reason, and make it strong enough so 
that it won't spring a little; in other words, the larger you 
make it, the faster will be its pei iodic pendulum action, and 
the faster the motor will have to run before the pistons get 
into step with it. 

Periodic Vibration 

Now, in reference to the pistons getting into step with it, 
it is just like stepping up to someone, swinging and pushing 
them at the right time as they come back each time, and 
you keep them going. The minute that you hit them a little 
too quick, or too light, they will begin to slow up. The same 
thing with a crankshaft. The period of vibtation ordinarily 
does not last over a range of more than 1%, 2 or 3 miles. If 
it comes in, say at 40 m.p.h., it would come in with increased 
intensity at 80 m.p.h., were it possible to get that high. In 
other words, double the motor speed. We, of course, had 
the choice of going to an unusually large crankshaft, but still 
having the possibility of having slight vibration or dis- 
turbance at extremely high speed; or putting on the vibra- 
tion damper. By putting on the vibration damper, we 
damped out that period without making any larger crank- 
shaft, and we were, therefore, enabled to retain the smaller 
crankshaft, with its lower bearing speeds, which 'makes for 
efficiency, and we simply chose the vibration damper. 

What Vibration Damper Does 

Just a word as to what the vibration damper does. It is 
simply a brake on the swing; that is, if you put a board on 
each side of the swing, and bear up against the ropes, you 
would give the swing a push, it would probably go to the 
other end, but it would not come back very fast, and when 
it came back to the center, it would stop. The crankshaft 
oscillation is exactly the same thing. The vibration damper 
does not prevent the shaft from springing slightly, but it does 
prevent it from oscillating and setting other parts into syn- 
chronized vibrations. I might state that it seems to smooth 
the motor throughout its entire range; and it is very effec- 
tive so far as damping out periodicity is concerned. 

Displacement-Car Weight Ratio 

A. Ludlow Clayden, The Automobile: I would like to 
introduce to the discussion a line of thought touched upon 
by Mr. Vincent but not followed very far, this being the 
proper proportion of piston displacement to the total weight 
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of the automobile. We gain ability of performance in pro- 
portion as we increase the total volume of gas swept by all 
the pistons during a yard of travel and we can always get 
more ability by lowering the gear ratio or by increasing the 
size of the engine. There must be some limit to this pro- 
cedure. For instance it would be absurd to put a Packard 
twin six engine in a Scripps-Booth chassis as it looks at pres- 
ent, equally ridiculous to suggest that the Packard ability 
could be obtained from a six-cylinder 3 by 5 geared nine to 
one on high. Possibly in the fullness of time we shall dis- 
cover that neither of these extremes is absurd, but it is inter- 
esting to examine the figures for displacement per foot of 
travel for a few well known cars. This means nothing, how- 
ever, without consideration of the weight of the cars; wind 
resistance counts for little or nothing as ability is appreci- 
ated and desired most at speed? below those at which the 
atmospheric friction begins to count. 

Taking the following list we have these figures: 



3 

Packard .. 424 
Cadillac .. 315 
Hudson . . 288 
Scrlpps ... 104 
Ford 177 



% 

C 

4.4 
4.4 

3.7 
4 

3.6 



H 

■ O 

w 

6. 

9.7 
9.4 
8.9 
7.8 
7.8 



. u 
a «i 
OS. 

192 
147 

132 
53 
82 



4.500 
4.300 
3,000 
1,750 
1.500 



43 
34 
44 

30 

55 



Fig. 4— Showing the actual horsepower output of a Packard 3-38 
alx of 41S cu. In. and a Packard twin tlx of 424 cu. In. 



This method of figuring is only a very rough and ready 
way of making comparison, but it serves to show that ability 
can be increased greatly by reducing weight. Of course the 
weight* is not a true measure of the resistance to motion but 
it is obtainable easily while drawbar pull is not. Mr. McCain 
has shown me a different way of estimating ability, based 
upon the tractive effort at the tire at different speeds, cal- 
culating from the known horsepower of the engine at the 
corresponding rate of revolution and I hope he will quote 
some of his figures. It is hardly possible for an outsider like 
myself to obtain such data from a sufficiently large number 
of plants to enable proper comparison to be made. 

Twelve the Limit 

Now the question is whether the eights and twelves and 
light sixes we have to-day provide sufficient ability, too much 
ability or not enough ability. It seems that the present con- 
sensus of opinion is that the ability of the twelve represents 
about the limit that the public is ever likely to ask but that 
smaller and cheaper cars than the very large ones will have 
to approximate the same figure of merit. 

Road Performance 

Taking my table it is obvious that the figure of merit of 
fifty-five for the Ford does not truly represent its ability as 
compared with the lower figure of forty-three for the Pack- 
ard, but we know that the horsepower of the Packard is 
vastly greater than that for the Ford. Thus to convert my 
figures of merit into others which would show a truer 
comparison it would be necessary to know the horsepower 
for each engine. I am going to ask Mr. Vincent and Mr. 
McCall White if they can give the power developed per cubic 
inch piston displacement at 1000 r.p.m. This multiplied by 
my figure of merit ought to show a true comparison between 
the conditions of the two cars which we know represent about 
the limit of ability that has yet been reached in practical 
manufacture. Suppose that the result of this multiplication 
gave a figure of 300, which would be the Packard case at a 
rating of 1 hp. per 7 cu. in. approximately, then it seems to 
me that 300 might be taken as a constant to which other en- 
gineers could work. I am afraid I have not made this very 
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clear, but I mean that the ability, the road performance, of 
cars which can show the same figure of 300 say, ought al- 
ways to be about the same. We see that the figure can be 
produced by weight reduction and is possible of attainment 
without phenomenally low gearing by a small four-cylinder 
automobile. 

An Equation for Merit 

I do not suggest that I have considered everything in this 
suggested equation, no doubt many holes can be picked in the 
argument, but I do think that it ought to be possible to 
develop an equation which would give us a true figure of 
merit and if this can be done it would be very useful to engi- 
neers. 

Now I want to say a few words on the multi-cylindrical 
question. Mr. Vincent's paper is a splendid argument for 
the V motor principle and is almost equally favorable to 
eights as to twelves. The cheap eight is a better car by 
comparison with the expensive one than tile cheap six of a 
couple of years ago was by comparison with the better class 
car. How small, then, is it going to pay to make a twelve? 

Suppose we can find a possible ability equation and so 
design a car as to suit the desired figure of merit, what then 
is going to decide how we shall split up the necessary number 
of cubic inches per road wheel revolution? The choice offered 
is so immensely wide, ranging all the way from 2 to 1 down 
to 6 to 1 in gear ratio and from four to twelve cylinders. 

Cylinder Size Main Factor 

I have lately been told by many engineers that the cost 
of a motor of a given standard of workmanship is in propor- 
tion to its piston displacement and that the number of cylin- 
ders had little to do with it. The most remarkable statement 
is that the V twelve costs no more than a six of the same 
capacity. Thus it seems to me the ultimate deciding factor 
will be the individual size of cylinder that will give us the 
best horsepower. Mr. Vincent says that the volumetric 
efficiency increases as the cylinder size decreases, by virtue 
of increased compression which is possible with the smaller 
cylinder. With this view I am in accord within limits, but 
I am not convinced that the Packard twin has not cylinders 
that are already a little on the small side. There must be 
a comparatively narrow range of size which will give the 
highest horsepower combined with other qualities. If manu- 
facturing conditions abroad were normal I would try to 
persuade the Sunbeam company to build an eight and a 
twelve of the same total size as their six and I sincerely 
trust that some live manufacturer will try what can be done 
with a 300 cu. in. racing car with eight and with twelve 
cylinders. Europe has always thought the four was the only 
possible racing engine and it will need a racing car with 
more cylinders to shake this view anywhere in the world. 
American genius has brought the multi-cylinder V engine 
into a position of such prominence that it is the absolute 
duty of American engineers to see this thing through to the 
limit, and the limiting test of an' engine is the speedway. 
If a 300 cu. in. twelve can hold its own on the racing track 
the case for minute cylinders will be proved, but it seems im- 
possible to prove it by any other method. 

Ability Defined 

C. T. Myers, engineer Timken-David Brown Co.: I would 
like to ask Mr. Vincent if he will give us the definition of 
"ability"; also the terms "smooth ability" and "range of 
ability." 

J. G. Vincent: We, out at the Packard factory, use the 
term "ability" simply as a relative definition of a car. In 
other words, we take a car out, and test it for acceleration. 
The greater the range of speed that car will show on either 
drive, that is, from the lowest to the highest, is what we 
call that car's "range of ability." Now, supposing that the 




Fig. 5— End view of the Packard twin six motor 



car would go from 1 or 2 m.p.h. to 70 m.p.h., on high gear, 
smoothly, and without vibration at any period, we would call 
that a large range of smooth ability. In other words, if you 
have two cars and start them off on high gear at the same 
speed, and one car pulls away from the other, we would say 
that the car that got away had the greatest ability. Now, 
it might not have the greatest ability over all ranges of 
speed, but it would have the greatest ability for that test. 
If it has the greatest ability all the way up the range, then 
it would have a larger range of ability than the other car. 

C. T. Myers: What is your definition of "ability" itself? 
What is the comparison? 

J. G. Vincent: Generally speaking, acceleration — accelera- 
tion on a given gear ratio. 

C. C. Hinkley: Is that a time element? 

J. G. Vincent: Of course, acceleration would naturally 
mean a time element. 

C. T. Myers: What would the acceleration be? 

Testing the Car 

J. G. Vincent: To make my point clear, I will try and 
do it this way. If we went to test a car for ability, we might 
take it out to-day, and if we are feeling pretty good, that 
car would feel about so to us. If we took it out next week, 
the car might feel better or worse to us; we might have 
changed, but the car might be just the same; so, in order not 
to fool ourselves, we adopted the scheme several years ago of 
using what we call acceleration curves. Later on, we have 
measured the ability with an accelerometer ; but we still 
use the acceleration curves taken with a tested out speedom- 
eter, starting the car at a known speed, say, 5 m.p.h., and 
then taking a reading every 10 sec. up to 60 sec, and we 
get a very accurate acceleration picture of what that car's 
ability is. Now, we file that away. We will suppose that 
car accelerated from 6 to 30 m.p.h. in 10 sec., or from 5. 
Supposing we build a car next year that accelerates from 5 
to 32 m.p.h. in the same time, then we would siy we had 
increased the car's ability. Of course, we do some test work 



Digitized by 



550 



THE AUTOMOBILE 



September 23, 19J5 



for hill climbing, and so forth, but, generally speaking, 
acceleration curves are made on the level; and by the way, 
we take them in both directions and take the average, and it 
is a very good indication of what the car's hill climbing 
ability will be. '' In other words, to a certain extent the 
acceleration takes into account the weight of the car. 

Smoothness of Motor 

Smoothness, of course, the smooth part of the ability, 
simply refers to' the action of the motor while it is perform- 
ing that given work. 

A. C. Woodbury, S. A. E. Standards Recorder: I have 
heard, in regard to the Packard' Twin Six, the statement 
that carburetion trouble was very slight, and at very low 
speed. It has been the general experience that carburetion 
troubles have festered in at low speeds of engines, because of 
the gas speed in the inlet pipe being so small it would not 
carry the gasoline up the cylinder. I would like to inquire 
if there are any Packard secrets that we can learn in regard 
to that. 

Carburetion Problem Easy 

J. G. Vincent: I will admit that I was a little bit sur- 
prised myself, how very little trouble we had with the car- 
buretion problem. We, of course, were very careful in de- 
signing the engine; very carefully proportioned capacities, 
to be as near right as our experience would dictate, and we 
very carefully took care of the heating of the gas. In other 
words, the individual header that goes into each cylinder 
block is surrounded by water on approximately three sides. 
Of course, as soon as the motor warms up, no condensation 
takes place. Then, of course, valve timing must be taken 
into consideration, and the inlet valve location with refer- 
ence to the center of the opening into the block, and then 
the heating of the manifold above the carbureter. In design- 
ing that, we did not do anything more than use our informa- 
tion that we had gained through years of manufacturing 
six-cylinder motors. The carbureter used is exactly the 
same size as our last year's single six-cylinder. The car- 
bureter and the parts are just the same, with the exception 
that the inside spring of the air valve which we found pos- 
sible to make somewhat softer on account of the uniform 
suction of the motor. In other words, you all know, with an 
air valve carbureter, you get a certain amount of flooding on 
the four-cylinder motor, and you get less with a six, but 
still you get a little flooding, and the inside spring, commonly 



called a buffer spring, has to be made of strength that when 
you step on it quick, the flooding of the valve will not allow 
too much air in. In other words, to lean your mixture too 
much. We found the constant suction of the twin six motor 
allowed us to reduce the strength of that spring about one- 
third. That is absolutely the only change. Of course, the 
main part of the carbureter is not very high. It is 1% in. 
bore, same as for the single six, but where the manifold is 
divided, to go into each block, we naturally made it a little 
smaller and cut it to 1% in., as I remember. 

A Member: That is a single carbureter? 

J. G. Vincent: That is a single carbureter; single jet 
In other words, just exactly the same choke and jet that we 
use in the six-cylinder. 

A Member : May I ask what acceleration test the Packard 
twin six gave in seconds, at, say, from 5 to 50 miles? 

J. G. Vincent: From 5 to 50; of course, it varies, but 
under ideal conditions, I have done it in 24 sec. 

William B. Stout, chief engineer, Scripps-Booth company: 
In the small bore multiple cylinder motor, and the ability to 
get the valves smaller, is there not an advantage worth going 
after in the overhead valve, in the multiple-cylinder type? I 
would like to get your opinion on that 

J. G. Vincent: That is the old story of a lot of consider- 
ations. I don't know. We do know the very wonderful 
all-around efficiency of the L-head motor, when well-built 
You can throw the valves in and take them out pretty easily. 
Most anybody knows how to take care of them. Of course, 
within reasonable limits, you can get as much compression as 
you want with an L-head motor, anyway, and within 
reasonable limits, I agree with Mr. White, of the Cadillac, 
that you can get about all of the efficiency out of the L-head 
motor that you can out of the valve-in-the-head motor. You 
can get a little more out of the valve-in-the-head, I believe. 
Of course, at extreme speeds, I know you can get a whole lot 
more, but I have yet to see a valve-in-the-head motor that 
will really stay quiet over a long period of service, and there 
are usually some difficulties about grinding valves, and 
things of that kind. Of course, if I were going to design a 
racing motor, I would design a valve-in-the-head motor, 
naturally, because there is nothing but power which counts, 
but in building an automobile motor, you must take into con- 
sideration a lot of things; power is just one important item. 

I don't expect any movement, or any great movement, 
toward valve-in-the-head motors, especially in the higher- 
priced cars. 




Fig. 6 — Plan view showing the layout of the accessories In the Packard twin six motor 
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Northway adaptation of the hour- 
glau type of aluminum alloy piston 
which fulfills the requirements for 
for this type of casting 



A — Piston lightened for high-speed six-cylinder racing motor use. B — Showing exceedingly 
fine ribs possible of attainment with Cothlas process. C — Piston used on Knight motor. D — 
Run for 490 consecutive hr. at 1300-1400 r.p.m. under full load. Equivalent to 18,000 miles 
at 35 m.p.h. Wear less than 0.00025 In. E — Hourglass type rapidly gaining favor 



The Aluminum Alloy Piston 

Some Points of Superiority — Increasing Bearing Life — 
LesseningVibration — Preventing Injury to the Cylinder 
Under Overheating Conditions — Few Defective Pistons 

By James E. Diamond* 



A FEATURE of the meeting of the Indiana Section of 
the Society of Automobile Engineers, in Indianapolis, 
Thursday evening, Sept. 23 was the paper by James 
E. Diamond, engineer of the Aluminum Castings Co., which 
was scheduled to follow J. G. Vincent's paper on the twelve- 
cylinder motor. Mr. Diamond's paper is given herewith in 
full: 

It seems altogether fitting in a discussion of the twelve- 
cylinder motor, a type which has immediately commended 
itself to the automobile public, that the aluminum alloy pis- 
ton, certainly a factor in this motor's greater success, should 
not be neglected. It is a happy circumstance that almost 
coincident with the advent of the V-type, multi-cylinder 
motor, one in which the reduction of the reciprocating mass 
to a minimum is an all-important desideratum, was the 
development of a successful aluminum piston alloy, success- 
ful from the standpoint of both maker and user. 

It is my intention to comment on some points of superi- 
ority of the aluminum alloy piston, even though this un- 
doubtedly involves a repetition of facts which are more or 
less familiar to you since this type of piston has been the 
subject of much discussion in recent months. Certain phases 
of piston design will also be considered later. The advantages 
of aluminum alloy pistons generally will first be touched 
upon, and I then shall endeavor to make clear the decided 
superiority of pistons made by the Cothias process, more 
commonly known as permanent mold pistons, to those cast 
in sand. 

Weight of the Alloy 

The weight of the aluminum alloy piston is, roughly 
speaking, but one-third that of an iron piston of the same 
design. It immediately follows that the inertia forces due 

'Editor's Note — James E. Diamond Is the engineer of the Alu- 
minum Castings Co., Cleveland. O., manufacturer of Lynite pistons, 
:inrt In an authority In this field. 



to the purely reciprocating mass, that is, the piston itself, 
may be reduced approximately 67 per cent by its use. Again 
it follows that the vibration-producing forces attributable to 
inertia conditions are decreased to the same extent, by the 
vibratory force due to the lack of balance between opposed 
vertical forces present in vertical motors, or unbalanced 
horizontal forces, as in the V motor. Crosswise vibration is 
disagreeable if nothing more, — much more disagreeable than 
vertical vibration, — and the smaller these may be made, the 
more the likelihood the motor will be able to absorb this 
vibration within itself. 

Increased Bearing Life 

In reducing the inertia forces responsible for vibration, 
another very desirable object is being attained, namely the 
diminution of the bearing pressures, engendered by these 
self-same forces, this equivalent of course to increased bear- 
ing life — a consideration of no mean importance. It is easy 
to underestimate the magnitude of these forces, but with 
the present tendency toward the small bore, long-stroke, 
high-speed motor, more attention must be given this phase of 
motor design. It is quite safe to say that in some of the 
recent European racing products, these inertia forces are 
of greater magnitude than the working forces in the motor. 
Theoretically, this may be shown, and theory is supported by 
tangible evidence that this is so. 

Incidental to these advantages it may be said for our own 
particular alloy, that its bearing qualities are excellent, its 
.coefficient of friction being but approximately 50 per cent 
that of cast iron. A slight gain in mechanical efficiency 
should result, and possibly the reduced friction explains a 
decided decrease in the consumption of lubricating oil in sev- 
eral cases that have come under my observation at one time 
or another, where the iron pistons have been displaced by 
Lynite pistons. Doubtless, too, the much greater thermal 
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Sectional drawings showing the construction of the hourglass type 

of piston 

conductivity of the. aluminum piston plays a part in this 
result. In any event, it seems reasonable to suppose that 
less friction would reflect itself in a smaller consumption of 
oil. 

The greater thermal conductivity of this piston also ex- 
plains why the carbon deposit on the head is so much less 
than experienced with iron pistons. As a rule the little car- 
bon that collects is easily removed. In fact, under favorable 
lubricating conditions, no carbon is deposited. 

In Case of Overheating 

Another feature will commend this type of piston to you. 
Should a motor overheat and a piston seize, only in rare 
cases does harm to the latter result, and practically never 
is injury done the cylinder. On the other hand, if pis- 
ton seizure occurs in an iron-pistoned motor reboring and 
regrinding are the usual order, frequently a new cylinder 
block being required. 

Considering now the advantages that the piston made by 
the Cothias process has over the sand-cast one, we have 
found this permanent mold piston quite superior to the 
former in every respect. The point of superiority in which 
its pre-eminence is most marked and which has the greatest 
practical value is that its hardness is approximately 25 
per cent greater, consequently its resistance to wear greater 
to the same degree. One of the troubles with aluminum pis- 
tons has been that they have been too soft. By this process 
pistons are being made that have a hardness not very much 
less than that of cast iron. 

While the strength of the sand-cast piston is ordinarily 
sufficient for requirements, the increase of strength inherent 
to this Cothias process is, or should be, welcome, and the 
tensile strength will range between 25,000 and 30,000 lb. 
per square inch— quite a little higher than that of ordinary 
iron. As of passing interest, a case is recalled where some 
sand-cast pistons of scanty proportions failed a few hours 
after they had been put into a motor. Later pistons of 
identically the same design were produced by this process, 
and are running to-day, at last accounts, the mileage being 
considerably in excess of 10,000. 

From the standpoint of manufacture, also, the permanent 
mold piston is a better and cheaper proposition. Usually 
pistons come from the molds with not more finish than may 
be ground off in one operation. The reference to grinding is 
made advisedly, for while it may be true that some aluminum 
alloy pistons cannot be satisfactorily ground, Lynite perma- 
nent mold pistons may be, and are being successfully ground 
in production. 

Kerosene is a satisfactory grinding medium, and I also 
believe, turpentine will do very nicely. 

The wristpin holes are cored and brought closely enough 
in size in some cases to require a reaming operation only. 

An advantage also measured in dollars and cents is that 



the percentage of pistons found defective in the shop after 
machining operations have been performed upon them is very 
much less than that of sand-cast pistons found defective 
after a similar expenditure of time and labor. In this con- 
nection the superintendent of a plant manufacturing high 
grade motor cars, — the motors of which having had 
aluminum alloy pistons as standard equipment, for some 
time and Cothias process pistons for several months,— 
recently told me that their defective loss had dropped 90 
per cent when this change was made. Foundry practice, 
respecting sand castings, it is doubtful, will ever be refined 
to a point where allowances for finish need not be as liberal 
as presently required. With the exercise of the greatest care 
piston sand castings will vary from one to another. This 
excess stock represents quite a bit of metal for which the 
foundry quite properly must be paid, and yet which not only 
usually represents a dead loss, but also in most cases repre- 
sents an additional item of expense, in that additional 
operations for its removal are required. 

The Use of Ribs 

Relative to design, this may follow very closely that for 
the iron pistons. However, in my opinion it is advisable to 
rib the head, the better to carry away the heat from it, in 
this way eliminating the possibility even, that the continued 
subjection to high temperature result in a gradual deterio- 
ration of the metal. Whether one rib or two be employed if 
the rib in the plane of the bosses is dropped down to them, 
stiffness is given where stiffness is required and the ring- 
carrying portion of the piston more rigidly and strongly 
bound to the rest of the piston. 

Oscillating the Pin in the Piston 

There are as many advocates of the practice of oscillating 
the pin in the piston as there are of locking the pin in the 
piston and rocking the rod. While each has its advantages, 
the former construction is certainly the cheaper, and where 
used the results have been uniformly highly satisfactory. I 
have examined pistons of this type that have seen many 
thousands of miles service, in which the wear in the wristpin 
holes was not measurable. 

Whenever it is possible, it is wise to increase the length 
of the piston, possibly 25 per cent. This of course, gives 
more bearing surface. It is also good practice to increase 
the width of the first land, also to fit the rings rather more 
tightly than is customary in fitting rings in iron pistons. 
The reason for this is self-evident. 

The Question of Expansion 

One question that invariably arises is relative to the 
greater expansion of aluminum, and the clearances required. 
No set rule can be laid down. The proper clearances must 
be determined by experiment for each particular type*' of 
motor. In many cases if the piston barrel is tapered, it is 
possible to eliminate entirely piston slap. 

Hourglass Type Gains 

At the present time, the manufacture by the Cothias 
process of pistons of a design providing for the employment 
of a so-called wiping ring at the bottom of the skirt is not 
a commercial proposition, where strict adherence to con- 
ventional design is insisted upon. However, as the process 
adapts itself to the manufacture of pistons of the "hour- 
glass" type, the same end may be attained. The prejudice 
against this type of piston is rapidly disappearing. Many 
who were skeptical six months ago are no longer so, and 
you will be interested to know that one of the largest manu- 
facturers of motors in the country has standardized on 
Cothias process pistons of the general "hour-glass" type. 

I believe it entirely proper to remark in conclusion that my 
company already has in hand orders aggregating a half- 
million pistons, pretty fair evidence that the aluminum alloy 
piston has arrived. 
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Lower Weight— Higher Efficiency 



A. L. Clayden Answers F. R. 

Porter— Thinks Weight 
and Performance Will Be 

Sales Factors in Future 



At the right is illustrated an alumi- 
num casting for a Knight motor which 
will have no cylinder liners but will 
use cast iron valve sleeves and alumi- 
num pistons. This is an experimental 
job, but if successful it is likely to be 
followed by regular production. The 
saving in weight is considerable. 
Aluminum cylinder heads have been 
used on Knight motors before with 
perfect results, but this is the first all- 
aluminum attempt 



DETROIT, MICH.— Editor The Automobile :— In his 
letter published in The Automobile for Sept. 2, F. K. 
Porter states that he thinks the automobile of 1917 will have 
to carry seven passengers with a motor of not more than 200 
cu. in. capacity and argues therefrom that every part of 
the engine will have to be made from the strongest possible 
material. Far be it from me to venture any prophecy in 
definite terms, for I know full well I should never have pre- 
dicted the twin fours and sixes, and experience teaches that 
prediction in the automobile field is somewhat risky, but I 
am tempted to tilt a lance with Mr. Porter on this subject 
in the light of past experience. 

Naturally, I am always a little liable to argue from Euro- 
pean experience as a basis, but on the question of motor 
efficiency it is unobjectionable to do so because Europe has 
tried out engines with the maximum of volumetric efficiency 
possible to date. A year ago, when the British and French 
manufacturers were getting ready their 1915 designs that 
would have been seen last fall, had it not been for the war, 
it was quite noticeable that the tendency was distinctly to- 
ward a slight reduction in volumetric efficiency. 

Efficiency Can Be Carried Too High 

This was because the ultra high efficiency motor is ultra 
sensitive to any sort of derangement, is ultra costly to build 
and is ultra heavy for its power. In this connection it may 
be well to look at aeropla.ie engine development. It was 
thought in Europe in 1912 that the best possible engine for 
aeroplane work would be one following the ideas of the 
racing car motor, and I confess without shame to having 
supported this notion, finding myself in such good company 
as that of F. W. Lanchester and many other expert en- 
gineers. But actual trial showed that aeroplane engines of 
low volumetric efficiency gave better results in practice; that 
engines built with the sole idea of obtaining the most power 
from the least weight were altogether different from the 
high efficiency engines that the racing car had brought into 
being. Broadly, the explaining reason was that the racing 
car engine was so highly stressed that it had to be heavy if 
reasonable reliability was to be obtained. 

Coming back to the car again, Mr. Porter has suggested 
200 cu. in. as the ideal size. Now, in 1912 and 1913 one of 
the most popular sizes for European automobile engines for 
cars with a four- or five-passenger capacity was 3 liters or 
183 cu. in. roughly, and many such motors developed a maxi- 
mum power of from 45 hp. to 65 hp. at about 3000 r.p.m. 
which is 1 hp. for each 3 cu. in. approximately. 

Use of these engines showed that poppet valves were 




troublesome, because the power fell off so fast if the tappet 
adjustment was a hairsbreadth out of true, if the ignition was 
r ot in perfect condition and if the carbureter was not highly 
tuned. With Knight motors the efficiency did not depend 
upon the valves, of course, but the very high-efficiency 
Knights had their troubles none the less. 

As a consequence the 1914 engines were a trifle larger 
than the 1913. Several makers changed from a millimetric 
bore and stroke of 80 by 130 mm. to 80 by 150 mm. or even 
to 90 by 135 or 150 mm. Cars which had been regarded as 
wonders for their engine size were made better performers, 
between the 1913 and 1914 seasons, more by increased dimen- 
sions than by increased mean effective pressure or increased 
speed, and if the 1915 cars had appeared it would have been 
seen that this tendency had persisted. 

What Is Efficiency Limit? 

Whether we have reached the useful limit of horsepower 
yet remains to be seen, but it stands to reason that there 
must be a limit. There must be an explosion pressure be- 
yond which it does not pay to go. The conditions of an auto- 
mobile motor are so complicated, and an automobile engine 
has to do so many things no other kind of engine is asked 
to do. I do not for a moment say that higher mean effective 
pressures will not be used in the future, but I do think that 
we are near the limit unless the whole scheme of the motor 
undergoes some change. If there is a type of gasoline en- 
gine which has not yet been discovered, anything may hap- 
pen, but with the present poppet valve or Knight motors I 
feel fairly confident that reliability will be difficult of attain- 
ment if we increase the pressures much above 1 hp. for each 
3 cu. in. at maximum power, or if maximum power is devel- 
oped at speeds much above 2800 r.p.m. 

Again let me say that all sorts of things may happen, but 
confining attention to modern experience I think .we have 
the limit of pressure for an internal combustion automobile 
engine well in sight — for commercial work that is, though 
perhaps not for racing. If this be agreed upon, then I think 
it is most probable that the free use of aluminum and the 
copying of aeroplane constructors' practice will help the au- 
tomobile manufacturer and the motorist more than anything 
else. I think that we are nearing the day when nobody will 
care much how many cubic inches a motor has, but will re- 
gard only the weight and the ability. In other words, the 
performance on the road and the cost of that performance 
in fuel, oil and tires. It is emphatically the car that is light 
in weight by comparison with the passenger load it can caj ry 
which is going to come out on top. — A. Ludlow CiJUtitT 
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Rickenbacher Wins Narragansett 100-Mile 



Maxwell Covers Distance at 67.1 
M.P.H.— Burman Wins 25-Mile 




By James T. Sullivan 

PROVIDENCE, R. I., Sept. 18 — Eddie Rickenbacher, in 
a Maxwell, won the most sensational automobile race 
ever seen in New England when he captured the 100- 
mile contest here to-day averaging 67.11 m.p.h. He came 
from behind and by sensational driving made up lost laps 
and then swept into the lead. His time for the 100 miles 
was 1 hr. 29 min., 24.75 sec., an average of 67.1 m.p.h. This 
is claimed to be a new record for the distance on a 1-mile 
track, the old record having been held by Tom Alley in a 
Duesenberg, made at Minneapolis in 1914 and which was 1 
hr., 31 min. 30 sec, or 65.57 m.p.h. Another record claimed 
to have been made was that for 1 mile by Bob Burman be- 
fore the race started when he circled the track in 45.73 sec., 
the 46.20 made by Louis Disbrow in St. Louis a year ago 
having been the best previous mile on a 1-mile track. 

The races were staged on the new Narragansett Park 
speedway, an old horse track that has been asphalted. The 
curves are banked about 25 deg. and the track is 50 ft. wide. 
It was stated by P. E. Perkins, head of the Narragansett 
Park speedway organization, that there were 40,000 people 
present, there being 38,000 paid admissions. 

The big race started shortly after 3.30 p. m. with fourteen 
cars lined up in two rows of five and one row of four, with 
about 10 yd. between each row. They were sent around for 
a flying start and they kept well together so that they got 
the flag on the first time around. Then the race was on in 

How the Can Finished 



ltt-MILE EVENT 
DtItw Cat 

Eddie Rickenbacher Maxwell 

Bob Burman Peugeot 

Willie Haupt Duesenberg 

Ralph De Palma Stuts 

Peter Henderaon Duesenberg 

J A. Myers National 

Ira Vail Mulford 

I Cleary Bugatti 

Grant and Strieker still on track when race called off. 

3* -MILE EVENT 

Bob Burman Peugeot 

Ralph De Palma Stutx 

Willie Haupt Duesenberg 

Walter Jones Peugeot 







lime 


Prize 


89:24.75 


$4,000 


91:21.55 


2,000 


91:24.25 


1.000 


91 :42.70 


700 


92:25.35 


600 


93:42.50 


400 


95:36.25 


300 


96:50.40 




off. 




21:29.96 


$400 


21:31.50 


300 


22:01.45 


200 


22:10.85 


100 



Above — Bob Burman In his Peugeot which won the 
25-mlle race on the Narragansett Park speedway last 
Saturday with an average speed of 69.76 m.p.h. 

Left— Rickenbacher changing a tire on his Maxwell 
which won the 100-mlle event at an average 
of 67.1 m.p.h. 



earnest. And from beginning to end of the 100 miles only 
four of the contestants did not stop, Burman, De Palma, 
Haupt and Jones. The asphalt seemed to wear the tires, par- 
ticularly as they went around the banked curves where the 
cars bounded a bit, showing the track was somewhat rough. 
The weather was ideal for the race, cool and bracing, but it 
had been so hot previously during the tryouts of the previous 
days that the carbureters had to be adjusted. 

Rickenbacher shot into the lead on the first lap, but was 
crowded back into third place before the second mile ended. 
There he held his place, watching the speed of the others and 
always within 50 ft of the leader. 

Rickenbacher Falls Behind 

But he had to stop in the fifteenth lap with carbureter 
trouble. Before he got going the leaders had passed around 
three laps. Rickenbacher cut loose, however, and very soon 
it was apparent that the little car with 1 on its radiator was 
coming around very frequently. First it was noticed that 
it had regained the laps lost to the tailenders of the field. 
Then when 33 miles had been covered he had won back a lap, 
the leaders being 33 and Rickenbacher 31. Soon he was in 
third place. De Palma then started a spurt, whirling past 
Burman and trying to lengthen out the distance, but he 
could not get very far, for Burman was always within 10 yd. 
of him. 

De Palma had the lead in the 37th mile and from that time 
to the 57th, or a distance of 30 miles, he kept in the van. 
But every time he and Burman made a mile in 54 or 55 sec, 
Rickenbacher did it about 50 or under. So he continued to- 
cut down the lead. Before 50 miles had been reached he had 
circled all the others again and so they were then but 1 mile 
ahead of him. 

Burman then began to show signs of speed, and to tear 
away from De Palma, having passed into first place on the 
58th mile. And each mile while Burman was leaving De 
Palma behind, Rickenbacher was gaining on both. The spec- 
tators then began to sit up and shout. And the shouting en- 
couraged Rickenbacher, for he smiled and let his car out a 
little faster. 

When 60 miles had been reached he was swinging- 
around the upper curve with an abandon that seemed reck- 
less, for he appeared to be handling the car like a toy. It. 
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Speed Tabulation of 100-Mile Race, Held at Narragansett Park Speedway, Providence, R. I., Sept. 18 



Cat 


DrlT«r MUm 

1 


1* 


St 


tt 


4* 


to 


M 


7. 


8* 


to 


no 


Maxwell 


Rickenbacher 


9:04.05 


20:44.66 


28:39.80 


37:53.25 


46:20.80 


54:55.25 


63:22.95 


71:43.70 


80:10.45 


89:24.75 




Bur man 


9:02.95 


18:10.75 


27:18.15 


36:22.73 


46:11.75 


55:07.15 


63:59.25 


72:45.35 


81:46.75 


91:21.55 




Hanpt 


9:27.60 


18:43.80 


27:54.65 


36:52.40 


45:54.65 


56:11.25 


65:09.25 


74:06.95 


82.58:25 


91:24.25 


Stnti 


Dc Palma 


9:02.20 


18:09.10 


27:17.75 


36:19.25 


46:10.45 


55:10.70 


64:11.60 


73:23.30 


82:26.90 


91:42.70 


Duwtnbwt 


Handmon 


9:05.60 


18:11.35 


27:19.35 


36:28.10 


46:06.65 


54:54.65 


64:07.05 


73:15.75 


82:23.95 


92:25.35 


National 


Myers 


9:17.95 


18:15.95 


28:41.60 


37:41.53 


46:40.30 


57:57.60 


66:56.35 


75:57.20 


84:44.60 


93:42.50 


MnUord 


Vail 


9:16.85 


18:26.80 


28:55.40 


38:04.70 


47:05.55 


56:07.60 


66:08.65 


75:27.20 


86:12.95 


95:36.25 



would whirl around and the rear wheels would start for the 
sky or the upper edge of the track only to get yanked back 
like an unruly horse that shied at a street car. 

Then it would roar down the track with the driver laugh- 
ing and nodding to his pit attendants, who held up black- 
boards telling him how fast he was going, his position, etc. 
Having evened up matters it was then his plan to get the 
lead. De Palma was the first he went after and when he had 
swung over the line on the 72d mile and the cars tore around 
the first quarter, Rickenbacher went into second place. 

It was now Burman only that separated him from first 
place. Then the real race began. One hardly realized that 
the Maxwell had passed when it was around again. It came 
so fast that people mistook it for some other and they asked 
where it was, not knowing it passed. 

When the cars came whirling down for the 73d mile it 
was seen that Rickenbacher was closing up on Burman. The 
latter passed over the line 5 sec. ahead. There was no ques- 
tion then of the outcome, it seemed. On the next lap they 
tore down side by side and it seemed as if Rickenbacher was 
playing with Burman. On the next mile they crossed the 
line with Burman 4 ft. in the lead. For two more laps they 
swung around side by side and then entering the 77th mile 
Rickenbacher seemed to infuse new life into his car and shot 
into first place. When he went over the line on that mile he 
was 9 sec. ahead of Burman. 

Meanwhile De Palma seemed to have lost heart and was 
slowing up. As they went around on the 80th mile Ricken- 
bacher was close to De Palma and on the next mile had 
passed him, giving Rickenbacher a full lap lead, thereby 
making up four laps in about 65 miles. 

Meanwhile his lead over Burman increased and at 85 miles 
he was 27 sec. ahead, which was equal to a little more than 



% mile. The spectators began to expect him' to lap Burman 
then. But when he had gone 90 miles and was about % mile 
ahead he began to slow down and drive safely. Burman 
was trying to make up the lost distance, but could not do it. 

Willie Haupt then came along and passed De Palma. So 
as it neared the 100 miles everyone was resigned to Ricken- 
bacher's win. And he crossed the line amid a great ovation, 
with 1 min. and 1 sec. to spare. Burman finished second, 
Haupt third and De Palma fourth. 

Burman Wins 25-Mile Race 

The 25-mile race was not very interesting. There.'were 
eight starters and it proved a jockeying match between- Bur- 
man and De Palma, neither getting far in the lead at any 
time. Finally Burman shot over the line 50 ft. ahead of 
De Palma with Haupt third and Jones fourth. Burman's av- 
erage was 69. 76 m.p.h. for the race. Stops were unofficially 
given as follows: 

Richenbacher stopped in the 15th mile to adjust carbureter. Lost 
2>/j min. 

Henderson, Duesenberg, 47th mile to change tires. 
Vail, Mulford Spl, stopped on the 25th and 60 miles for tires. 
LeCaln, Pugh Bros. Spl, out In 15th mile with broken clutch. 
Cleary, Bugatti, stopped in the 8th, 42, 50 and 75th miles for 
tires. 

Dickenson, Stutz, stopped on 3d, 45th and 75th mile with steer- 
ing gear trouble that finally put him out of race in last stop. 

Myers, National, stopped in 25th and 45th mile for tires. 

Strieker, Erwin, stopped in 3 2d mile for tires and 45th for 
carbureter trouble. 

Grant, Sunbeam, stopped in 42d and 48th miles for spark plug 
trouble. 

O'Donnell, Duesenberg, stopped on 4th and 13th miles for carbu- 
reter trouble that put him out of race on second stop. 

Rickenbacher's winning Maxwell and Burman and Haupt's 

Peugeots used Oilzum throughout the race and practically 

all the cars except the Sunbeam used Boyce Motometers. 

Nearly all the cars were equipped with Goodrich Silvertown 

cord tires. 




The Narragansett Park 1-mlle asphalt speedway, showing part of the 40,000 people at the opening meet there last Saturday 
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Saxon Adds Roadster on Six Chassis 




Plan view of the Saxon six chassis for 1916 



Two- Unit Electric Starting and Lighting Sys- 
tem Replaces Single-Unit Type on Six- 
Bodies of Both Four and Six Improved 

THE new series Saxons of the Saxon Motor Car Co., Detroit, Mich., 
will cost the buyer just as much as they did before, but they 
have a number of improvements and refinements which really 
make the cars strikingly good values. The little Saxon roadster still 
commands a figure of $395, though it is fitted with a three-speed 
gearset instead of two speeds, and there are other differences such 
as a much more attractive body line which brings the cowl up to meet 
the windshield in neat fashion. 

The six price is $785, and besides the touring car model, a very 
attractive roadster is fitted to the chassis at the same price. Perhaps 
the most important change in the six is the adoption of a new type of 
electric starting and lighting system of two-unit form which replaces 
the single-unit type of the previous series. Besides this, there are a 
number of body refinements and a few little changes in the mechanical 
end which lend to the greater efficiency of the vehicle. 

Briefly, the roadster specifications take in a 15-hp., 294 by 4-in. 
motor, a three-speed selective gearset in unit with the rear axle, 
dry-plate clutch, left steer with center control, wheelbase of 96 in., 
cantilever springs and 28 by 3 tires. 

Reviewing the details of the six, one immediately sees that the 
characteristic appearance of the car is not changed. It still retains 
the high, narrow radiator and the nicely-shaped body. The motor 
has a bore of 2% in. and a stroke of 4% in., and the gearbox is also 
on the rear axle, which is a three-quarter floating construction. 
Cantilever springs, dry-disk clutch, wheelbase of 112 in. and 32 by 
3% tires are also among the specification features. 

The Saxcn Si:: 

Taking up the six-cylinder car first, it should be said at the outset 
that the car enters its second year strikingly free from mechanical 
changes. This but reflects the soundness of the design in the first 
place, for it is not to be supposed that a company of the Saxon caliber 
would stand back for a minute if it were deemed advisable to make 
any constructional changes other than the minor ones that are to be 
mentioned in the new series. 

In adding a roadster body to the six chassis, the Saxon company 
makes a wise move, for there is unquestionably a large field for road- 
sters of the lighter type, and the chassis adapts itself readily to this 




Left— Left side of 8axon six motor showing electric starter. Right— Right side of Saxon four motor 
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Six for 1916 




Above is a part sectional view longi- 
tudinally through the six-cylinder 
Saxon motor for 1916. This motor has 
a bore of 2% in. pnd a stroke of 4% 
in., and while its makers rate it at 
30 to 35 hp. on the block it gives 
34.7 ftp. at a speed of 2200 r.p.m. The 
cylinders are cast in a block and the 
upper half of the crankcase is in- 
tegral with them. The lower half is a 
steel pressing forming the oil reser- 
voir. The cjilinder head is detachable 




At the left is a cross-section through 
the Saxon six 1916 motor showing the 
mounting of the carbureter and the ar- 
rangement of the manifolds, water- 
jacket, coring, etc. Note the trans- 
verse beam for supporting the motor in 
the frame. Note that there are no in- 
tricate valve passages within the cast- 
ing itself. Three piston rings are used 
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Left— Characteristic hub of the 1916 Saxon. Right— Yoked front 
end of the drlveshaft torsion tube which hinges to a frame cross 
member 




Rear axle and gearbox In unit with It used on the Saxon four 

body without change over the touring car type v A most at- 
tractive design of two seater has been evolved — one in which 
the rear deck is in good proportion to the hood, thus giving 
a well-balanced effect. Too often body designers make the 
mistake of dropping the rear deck too abruptly, giving the 
idea that they simply added a rear deck to cover the rear end 
of the frame. But Saxon has not made this mistake. The 
design, in fact, is such that the rear compartment will take 
a spare tire or two, so commodious is it 

Body sides of the touring car have been raised slightly by 
the addition of a piece of molding running all the way around 
the top edge of the body. This is known as a garnish strip, 
and it does much to add a finishing touch. Tonneau seats 
have come in for 1 in. of widening, this bringing them to 
46% in. and giving room for three reasonably large persons. 
To make riding more comfortable in the front seat, the seat 
back has been given a slightly less vertical position. It tilts 
to the rear 1 in. more than it did in the previous model. A 
point which adds to the general good looks is the use of plain 
upholstery without tufting. That is, the folds run straight 
instead of diverging to tufting buttons. 

The new sixes will also appear in a different standard 
color. It is a very pleasing shade of olive green — a color 
known to the paint trade as Cadillac green. This seems to 
dress the six up in genteel style, and is a welcome relief to 
the somber deep blues and blacks that are all too prevalent in 
standard body colorings. 

Two-Unit Electric System 

The chief mechanical change, as already mentioned, is in 
the adoption of a two-unit electric system. This is the 
product of the Detroit Starter Co. and both motor and gen- 
erator are compact and well mounted on the engine. The two 
units occupy positions on opposite sides at the rear. The 
starting motor is placed on the right and hangs from the 
rear motor supporting arm. It connects to the flywheel gear 
through the Bendix automatic shifting device. The reduction 
is 10 to 1 between engine and electric motor, and the latter 
is capable of turning a motor somewhere in the vicinity of 
100 r.p.m. 

Hung off the left rear motor supporting arm, the generator 



is chain driven from the crankshaft. This drive is just 
between the flywheel and the rear of the engine. To afford 
adjustment of the chain and to make a simple mounting of 
the electric unit, a trunnion construction is used. A plate on 
the top of the generator fits into a trunnion pin attached to 
the supporting arm, and the generator can be rocked closer 
to or away from the engine to give the required adjustment 
of the sprocket centers. Two set screws hold the generator 
in place. The generator runs at twice engine speed. 

Charging regulation is obtained by the use of a Ward 
Leonard regulator which cuts in at 10 m.p.h., and holds the 
charging rate at a prescribed maximum regardless of the 
engine speed. 

Saxon axle equipment is now made by the Timken com- 
pany, and has been for several months. However, the present 
axles are of practically the same design as they were 
formerly, although a notable change made some time ago was 
the adoption of spiral-bevel gears in the rear axle. There is 
no longer any doubt of the efficiency or noise eliminating 
features of this very modern form of gearing, and further 
dilation upon it would be useless here. 

34.7 Hp. at 2200 R.P.M. 

On the block the six-cylinder motor gives 34.7 hp. at a 
speed of 2200 r.p.m. Its advertised rating is from 30 to 
35 hp., so that it does all that is claimed for it. At first 
glance, the most noticeable thing about this power unit is the 
compactness. The cylinders are cast in a block, and the 
upper half of the crankcase is integral with them. The 
lower half, which also forms the oil reservoir, is a steel press- 
ing, which is light and smooth of form. The cylinder head 
is detachable, bolting by a number of heavy studs to the 
cylinders proper, and incorporating as an integral part the 
large water outlet connection to the radiator. 

Valves are on the right, having the usual complete inclo- 
sure against dirt and noise. On this side are also both 
manifolds which are separate castings bolting to the block. 
A simple cylinder casting is therefore obtained, as there are 
no intricate valve passages within the casting itself. The 
Bayfield carbureter is positioned at about the center of this 
side of the engine so that it is readily accessible. 

Interior features offer nothing out of the ordinary for 
good practice. Valves have nickel-steel heads welded to 
carbon steel stems. Pistons and rings are standard, and 
a slight change this year is the substitution of a Burd high- 
compression ring at the top of each piston for the former 
eccentric ring. The other two rings for each piston, however, 
remain of the eccentric type. Four bearings support the 
camshaft, the drive for which is by helical gearing, and there 
are three main bearings for the crankshaft. Bearing 
dimensions follow: 

Front main 1 7-8 by 1 1-2 

Center main 1 7-8 by 1 7-8 

Rear main 1 7-8 by 3 

Connecting-rod lower ends 1 7-8 by 1 1-2 

(The first dimension is the diameter.) 




New Saxon six roadster which lists at $785 with complete equipment 



Digitized by 



Google 



September S3, 1915 



THE AUTOMOBILE 



569 



Atwater Kent distributer ignition is employed, and there 
is one slight change in connection with it That is the moving 
of the spark plugs from over the exhaust valves and placing 
them over the intakes. This was done to give the plugs 
longer life and keep them cleaner. The exhaust gases 
sweeping by the plugs subject them to greater heat than 
they have to undergo over the intakes. 

Splash lubrication finds good application in this motor. 
There are individual splash troughs under the rods, and cir- 
culation is maintained by a pump, with leads to the main 
bearings. Cooling is also very simple through the use of 
the thermo-syphon system in connection with a cellular-type 
radiator and belt-driven fan. 

Rear-Axle Gearbox 

Continuing back of the power unit, the car possesses a 
multiple dry-disk clutch, alternate disks being steel against 
Raybestos. This clutch is housed in the flywheel. There are 
two engagement springs, making for uniform action. Then, 
after passing through a universal, the drive shaft enters 
a torsion tube. This has the usual yoked front end, hinging 
to a substantial frame cross member. At its rear end the 
tube attaches to the front of the gearbox, and the latter in 
turn is a unit with the front part of the rear axle housing. 
Diagonal brace rods run from the outer ends of the axle 
housing to the front of the torsion tube. 

In this design of attaching gearset to rear axle, a compact 
form of gearbox is used, this of the three-speed selective 
type. The shifting rods run along the top of the torsion 
tube from the gearshifting levers. 

The Saxon company has been very successful with canti- 
lever springs, these being used on both cars. They are con- 
structed of vanadium steel, and are mounted outside of the 
frame rails on riveted brackets. These springs are 2 in. 
wide, 30 in. long in the rear and 27% in. in front on the six. 

Of rather unusual form is the frame, which has a straight 
taper from a point a little forward of the rear axle. This 
is done to bring it to a narrow front and to offer a good 
support the entire length of the body. 

The Saxon Four 

Flexibility of the little Saxon roadster and better ability 
for negotiating all sorts of going is given by the addition of 
the intermediate speed in the gearset. In the previous 
models, there was no speed between low and high, and the 
change will be appreciated. 

The noticeable thing about the new roadster, however, is 
the change in the front part. The former windshield filler 
skirt has been entirely done away with. This was a piece of 
cloth used to bridge the gap between top of cowl and bottom 
of windshield. The new body cowl is brought up to meet the 
windshield without break, and it adds a nice touch. Along 
with this improvement, the windshield itself has been en- 
larged and made ventilating. That is, it is hinged to swing 
either way, and when the top is swung outward, there is 
some space below for air to sweep in. 

Although electric starting and lighting are not standard 
on this car, the cost of equipping it with a single-unit Detroit 
Starter Co. system has been cut from $70 to $50 extra. This 
means that a full electric-equipped vehicle may be had for 
$445. However, instead of having only gas headlamps as 
the standard lighting equipment, oil side lamps have also 
been added, these in addition to the acetylene lights at the 
front of the radiator. 

Another refinement is the fitting of adjustable clutch and 
brake pedals so that a driver of any height may be com- 
fortably accommodated. The brakes have also been improved 
by making them 2 in. wide instead of 1% in. This gives 
added braking power on the 8-in. drums. 

As in the six, the axles are now made by Timken though 
of the same design as in the past, except that the front wheel 



1 




Above— Saxon six touring car with detachable Inclose*: tap which 
sells for $935, Including the touring car top as well as the demount- 
able type Illustrated. This car sell* for $785 without the demountable 
top. Below— The new Saxon four-cylinder roadster which, with 
three-speed transmission, larger body, adjustable pedals and other 
refinements, sells for $395 

spindles have been changed to a better steel. They are now 
a chrome-nickel steel, whereas they used to be constructed 
of 15-20 carbon steel. 

In the tire equipment, although the size remains the same 
as last year, the tires are really better for instead of using 
motorcycle tires, the Goodyear factory is furnishing a 
strictly automobile design of tire. The main difference be- 
tween them is that the tread is heavier, this spelling longer 
wear. 

Motor Similar to Six in Design 

There are no motor changes other than the fitting of a 
Burd ring at the top of each piston instead of an eccentric 
ring, as is also done in the six. Though smaller, the motor 
is much the same in general design as the six. It is a block 
type with cylinders and upper crankcase in unit. The head 
is detachable and also carries a large water outlet for the 
thermo-syphon cooling system. 

Ignition is by Atwater Kent, with the distributer ver- 
tically placed at the rear of the motor cylinders. A Mayer 
carbureter is used, the supply tank being in the cowl. Similar 
to the six, the engine is oiled by splash, with a pump supply- 
ing the troughs and the main bearings. 

In the chassis, the design follows closely the recognized 
Saxon practice, with concentric torque tube inclosing the 
drive shaft, and with the gearset mounted as a unit with it 
and the rear axle. The latter is semi-floating, having a 
pressed steel housing. 

Following the popular trend, Saxon has added detachable 
tops to its line. These are intended for fitting to either the 
four-cylinder roadster or the six-cylinder touring car. They 
virtually inclose the car against any kind of weather, and a 
good scheme of attachment by bolts and catches is employed. 
The front fits the side supports of the windshield snugly. 
For the touring car, this top costs $150 extra when bought 
with the car, and for the roadster the price is $60 additional. 
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Metropolitan S.A.E. Discusses Aeroplanes 

and Governors 

Paper by Leon Goldmerstein Traces Development of Aero- 
planes — Final Report of Research Committee on Governors 



NEW YORK CITY, Sept. 17— Fine attendance marked 
the opening of the fall season of the Metropolitan 
Section of the Society of Automobile Engineers 
which had their meeting at the Engineering Society's build- 
ing last night. More than 100 members of the section and 
S. A. E. members of the Metropolitan district were in attend- 
ance to hear the interesting program made up by a paper on 
the aeroplane by Leon Goldmerstein, M.A., M.E., and the 
final report of the Research Committee on Governors pre- 
sented by chairman H. G. McComb, engineer of the General 
Vehicle Co. The other members of the committee, are, C. W. 
Fletcher, vice-president Walter Motor Truck Co., and A. M. 
Wolf 

The report of the Research Committee on Governors com- 
pletely summed up the activities of this body and marked a 
very valuable study of the governor as applied to auto- 
mobiles. The report completely classifies and discusses the 
various types and thoroughly covers the patent situation of 
this device. The paper on the aeroplane was one which was 
well calculated to interest the engineers as it completely 
treated of the development of this art up to its present stages. 

Mr. Goldmerstein prefaced his lecture by pointing out the 
growing similarity in the aims and work of automobile and 
aeroplane engineers. He then gave figures to show the 
enormous progress of the aeroplane industry caused by the 
war in Europe. Up to the present time this progress had 
not been accompanied by as careful a study of aeronautics as 
a science as could be desired, especially in this country. In 
Europe, although the manufacturing resources are perhaps 
not so great as in America, much more laboratory work has 
been done. The war has shown that the most useful type of 
aeroplane was one capable of carrying a crew of two to six 
men and a large load of bombs for attack. The recently 
completed Canada aeroplane made by the Curtiss company 
for the Allied forces which carried a load of 1 ton and 
attained a speed of 95 m.p.h. was mentioned as a good 
example. 

The theory of the aeroplane was then dealt with by Mr. 
Goldmerstein with the aid of diagrams and some mathe- 
matical formulae which the lecturer assured his audience 




were very simple. It was shown that a single flat plane is 
not stable owing to the non-coincidence of the center of 
gravity and the center of pressure, causing a turning mo- 
ment which upsets the plane. In the aeroplane this is over- 
come by placing another plane, forming the tail plane, at 
some distance behind the front plane, the effect of which is to 
cause the machine as a whole to maintain a definite relation 
to the line of travel by providing a turning moment about the 
center of gravity of the aeroplane. If the tail tends to drop 
its lifting power is automatically increased and the resultant 
lift brings the main plane back into its most useful position, 
or angle of incidence. 

Report on Governors 

The report of the Metropolitan Section Research Com- 
mittee on Governors follows: 

In considering the subject of governors for internal com- 
bustion engines, we might first mention the reason for their 
existence. Everyone to-day is familiar with characteristics 
of the internal combustion engine as applied to the auto- 
mobile. One of these characteristics is that when the load is 
released from an engine the speed of the engine increases. 
This increase is limited practically by the size of the valves 
and other parts used in handling the fuel. 

The governor reduces the maximum speed of the engine as 
limited by its valves and gas passages. 

In the earlier days of the automobile the governor was 
much in vogue on pleasure car motors. To-day its use is 
ordinarily limited to the motor truck. This is, perhaps, due 
to two causes: the marked tendency to remove from the 
pleasure car every part that does not add to luxury, and the 
necessity, on account of maintenance costs, to limit the speed 
of the motor truck. It is also worthy of note that the pleasure 
car is usually driven by the owner, or in his presence, while 
the motor truck driver is usually outside of his direct control. 

The governing of engines is an old art. Everyone is 
familiar with the flyball type of governor that limits the 
speed of the steam engine. 

For the governing of the internal combustion engine vari- 
ous classes or types of governors have been employed. We 
may list these as follows: 

(1) Hit or miss — Keeping inlet valve closed or exhaust open and 
so causing engine to miss one or more power strokes. 

(2) Inlet valve control — Varying time of the opening or closing 
of the inlet valve. 

(3) Ignition control — Omitting the ignition spark. 

( 4 ) Quality of fuel — Lean or rich charge. 

(5) Quantity of fuel — Throttling the charge. 

It is interesting to briefly consider the various types that 
are not used on automobile engines. 

The hit or miss type probably came into existence on 
account of the low cost of construction of the governing 
mechanism. In this class the governor is usually nothing 
more than a pendulum provided with a trigger or catch that 
swings on the valve operating rod and hits or misses the 
end of the valve stem in accordance with engine speed. 

The inlet valve control is a promising type but involves 
high cost and complication. 

The ignition control type can be made cheaply but its use 
involves a waste of fuel in the unexploded charges, and the 
regulation, of course, is not close. 
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The quality of fuel control is too delicate a type for 
ordinary use. 

This leaves us then only the quantity of fuel type for 
consideration in automobile practice. It should not be under- 
stood, however, that none of the other types are desirable, but 
simply that the quantity of fuel type has been the choice for 
development. 

The quantity of fuel type controls by throttling the fuel 
supply after the fashion used on the cheaper steam engines 
in throttling the steam on its way to the engine. In the 
automobile this throttling is usually accomplished by a 
damper or other balanced valve placed in the intake pipe. 

The function of the governor is to limit the motor to some 
determined and fixed speed. 

Governor Limits 

The governor may operate in relation either to 

(1) The speed of the engine, or 

(2) The speed of the vehicle. 

In the engine speed limit type, racing of the engine is 
prevented. Its maximum speed is fixed. This naturally 
limits the horsepower output of the motor to that obtainable 
at the predetermined speed. 

In the second type of governor where the speed of the 
vehicle determines the governed speed of the engine, the full 
output of horsepower of the engine may be obtained for low 
gear work when it is desirable, or even necessary, for the 
sake of expediency, that the engine be forced to do its 
utmost. 

In one device on the market these two control methods 
have been combined. 

In considering the variations of governors we come to a 
classification of types of quantity of fuel governors. 

These governors may be subdivided into four classes, de- 
termined by the method of operation — these classes are: 

(1) Centrifugal. 

(2) Hydraulic. 

(3) Inherent design. 

(4) Gas velocity in intake. 

The Centrifugal 

The centrifugal governor, as generally used, consists of 
two oppositely disposed weights carried upon a revolving 
shaft, the speed of which bears a direct relation to the speed 
of the motor. These weights are mounted upon bell cranks, 
and, as the speed fluctuates, the bell cranks slide a splined 
sleeve axially along the revolving shaft against spring pres- 
sure. The motion of the splined sleeve is then communicated 
by suitable mechanism, to the throttle. 

For the governor to be effective the throttle control mecha- 
nism must be arranged so that the driver is given only a 
limited control by means of the throttle lever, except in 
special cases where the governor is used only for holding the 
motor at any desired speed. 

In all ordinary cases the governor has the master control, 
as it were. This is readily accomplished by a slotted link. 

A typical flyball governor, with horizontal axis is shown 
in Fig. 3, while Fig. 7 shows the method of connecting the 
governor with the throttle. This is the governor used on 
the German Daimler truck. 

The Hydraulic 

In a modification of the typical centrifugal governor a 
steel ring, so supported that it can rock in relation to the 
shaft which drives it, is normally held at an angle with the 
shaft by a spring. As the shaft speeds up the governor ring 
tends to assume a position concentric with and at right angles 
to the axis of the shaft. Through the usual splined sleeve 
and trunnion the movement is conveyed to the throttle. 

A typical governor of this kind is shown in Fig. 1, which 
is that used on the earlier Cadillacs. 




Fig. 3 — Above — Flyball governor with horizontal axis 

Fig. 4 — Below— Governor drive from transmission chatting 

The hydraulic type of governor utilizes fluid pressure from 
the water circulating or other system where the pressure is 
in relation to motor speed. The usual form consists of a large 
diaphragm, one side of which receives pressure from the 
pumped water of the cooling system, while a rod fixed in a 
washer or plate on the other side transmits the movement to 
the throttle. A typical hydraulic governor is shown in Fig. 2. 
This governor was, until recently, used by Packard, and has 
been a feature also of Panhard design. 

Inherent Design 

Since every motor has, from its inherent design, a limiting 
speed, it is apparent that this limiting speed can, by design, 
be made the governing speed desired. This is done, in its 
most simple form, by making the intake passages small. 

As yet this means of motor control has not been utilized to 
any extent 

Gas Velocity 

The kinetic energy of the gas in the inlet manifold is 
utilized to operate a type of governor that is extremely 
simple in its design and operation. An example of this type 
is marketed as the Kramer. In this governor a disk 
is placed in a funnel shaped section of the main gas passage. 
This disk is held in normal position by a spring. When the 
gas velocity reaches a predetermined speed the spring ten- 
sion is such that the disk is drawn toward the small end of 
the funnel tube, and by suitable connections with the balanced 
throttle, the gas supply is limited. 

Vehicle Speed Limit Type 

We next shall pass to that type of governor where the 
motor speed limit is set by the speed of the vehicle. This 
method of control, as before mentioned, permits the engine to 
run at higher than the normally governed speed, when the 
vehicle is being operated on any of the gears but high. The 
reason for this is obvious; more power for the emergency 
pull on low gear. The governing means is essentially the 
same as designed for incorporating in the motor, but with 
the important difference that it receives its drive from the 
wheels or some part that runs in relation to car speed. In 
one form the governor drive is from the front wheels, Fig. 
5, while in another the drive is from the transmission, Fig. 4. 

It has been said that the governor might limit in propor- 
tion to engine speed or that it might limit in proportion to 
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vehicle speed. One of the most interesting developments is 
the governor that limits in proportion to both. 

In this ingeniously designed governor, shown in Fig. 8, 
there are two operating shafts. One of these shafts is driven 
by the motor and the other is driven from a part that rotates 
in proportion to vehicle speed, such, for example, as the 
propeller shaft. The shaft which is going at the higher 
speed, controls the motor, but the gear ratio between the 
engine and governor is so arranged that on direct drive the 
vehicle speed operates the governor connection from the 
motor. In other words, on direct drive, the ratio with the 
propeller shaft, for example, may be such that when the 
propeller shaft is going 800 r.p.m., the governor may be 
going 1000, and as it controls the motor at this point the 
motor is really governed to 800 r.p.m. However, the ratio 
between the motor and governor may be so arranged that 
the motor speed would have to be 1500 r.p.m. before the 
governor reached the critical speed of 1000 r.p.m. 

It will be seen that through this method of governing, 
while the maximum speed of the car is limited on the top 
gear and the engine governed in proportion, should the driv- 
ing become difficult on account of hills or heavy road resist- 
ance — in other words, should road conditions so change as to 
necessitate using some of the lower gears, the governed limit 
of the motor is raised so that the motor can be permitted 
to develop its full horsepower. 

In this governor a grid type of throttle is used in which the 
openings are proportional to the angular movement of the 
throttle axis and in which only a small angular movement is 
.necessary to completely close the throttle. 

Another scheme to accomplish the same result forms the 
"basis of a patent granted to H. Saurer. In this governor 
an auxiliary spring, operating in relation to the gear shift, 
augments the governor spring when the gear shift is in 
certain positions. This is shown very completely in the 
patent office drawing of the Saurer patent No. 13,348. The 
purpose of the Saurer scheme is to decrease the engine speed 
when the vehicle is traveling on its top gear, but to allow the 
engine speed to be increased when the lower gears are em- 
ployed. This, it will be noted, is done by means of a cam 
fixed to the gear shift shaft. This cam also has provision 
for reducing the motor speed when gears are in neutral. 
This is one of the most interesting types of governing 
mechanism. 

That the governor is, at present, deemed of importance for 
commercial vehicle work, is indicated by an examination of 
the Statistics of 1916 Commercial Cars, as issued in a booklet 
by The Commercial Vehicle. Here it is found that 74 per 
cent of the commercial vehicles are provided with gover- 
nors, which leaves only 26 per cent ungoverned. Of 142 
different makes of commercial cars, with 377 different models, 
279 of these have governors as follows: 

Of the centrifugal type 238 

Of the hydraulic type 6 

Of the Inherent design type 6 

Oas velocity In intake »« 



Through the kind co-operation of the Institute of Auto- 
mobile Engineers of England, information was secured 
relative to English practice. Here the proportion of non- 
governed to governed motors was more nearly even than in 
America. However, this is, perhaps, traceable to better 
disciplined truck drivers. 

Without doubt, at the present, a consensus of opinion calls 
for governors on the engines of motor trucks. 

Governor Drive, Etc 

In connection with this subject, it is interesting to note 
a few of the different types of drives that are used to com- 
municate the movement of the rotating part to the governor 
mechanism. In some cases, particularly where the governor 
is to be applied to an engine made by the builders of vehicle 
units, but not applied as standard, the flexible cable is in 
vogue. 

In those types of construction where the governor is built 
integral with the motor we find a sturdy and simple mecha- 
nism comprising suitable bell cranks, levers and rods connect- 
ing the sliding sleeve of the governor unit with the throttle. 

The governor is usually so designed that it is impossible 
for the driver to tamper, in any way, with its operation. 

An excellent example of sealed-in governor connections 
is the type used on the Packard. 

If we refer again to Fig. 7, we will see how the governor 
is given the master control through the slotted link, which 
permits the driver to open up the motor without, however, 
taking it beyond the control of the governor, since it will be 
noted that the flying out of the governor weights exerts a 
positive control of the throttle lever, which is entirely beyond 
control by the driver, since the slot in the slotted link is 
made of sufficient length to give the governor full range and 
thereby full control. 

Positions of Springs Interesting 

In relation to other details, the position of governor springs 
is of interest. In some designs the governor spring is 
arranged so that it presaes against the splined sleeve that 
operates the governor mechanism, the spring being arranged 
concentric with the shaft on which the splined sleeve is fitted. 
This is well illustrated in Fig. 3. 

In other less used types of mechanism, the governor spring 
operates on the end of a lever connected with the trunnion 
carrying the governor weights. In the Kramer governor the 
spring is of the spiral or clock type. 

In still another type the springs act directly on the gover- 
nor weights. This is clearly shown in Fig. 6. 




Fig. 6 — Left — Type which has the spring* acting directly on the 
governor weights 



Fig. 7 — Right— Method of connecting the governor with the 
throttle, as used on the German Daimler 
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In most of the commercial governers now on the market, 
the governor spring is made adjustable by means of a 
threaded sleeve and this sleeve is provided with a locking 
means, so that after the desired governor adjustment is 
obtained, the governor mechanism may be locked either by 
seal or padlock. 

It is the usual practice to have the truck guarantee be- 
come void if governor seals have been tampered with. 

In other forms of governors, like the German Daimler, the 
governor spring is housed in an extremely inaccessible box. 
To get the necessary adjustment, the governor spring is 
ground to length when the motor is tested. In this case the 
governed speed is fixed once and for all. Another inter- 
esting detail refers to various methods of connecting the 
governor and throttle. In automobile practice direct con- 
nections are used, but an examination of the patent art 
shows that besides the bell crank and rod methods of con- 
nection, or connections by flexible cable, electrical and pneu- 
matic means may be used. 

Patents 

In connection with this report, a collection has been made 
of the United States Patents on the subject of governors. 
These patents will be found on file with this report. 

Most of these, fortunately, do not touch the automobile. 




Fig. 8 — Diagrammatic section of the governor with two operating 
shafts, one shaft being driven In proportion to the vehicle spaed and 
the other by the motor 



However, they are of interest in showing the work attempted 
on governor design. These patents are found under Class 
123, in the United States Patent Office, and under this class 
we list various interesting patents under sub-classes. 

In addition to United States patents, we have obtained, 
through the courtesy of August Riebe of the Riebe Ball 
Bearing Co. a list of German patents. 

A complete list of United States and foreign patents then 
followed in the report. 



Recent Court Decisions — Sale on Instalments 

By George F. Kaiser 



A MASSACHUSETTS contract to sell an automobile on in- 
stalments allowed title to the car to remain in the ven- 
dor. The seller also had the right to take possession of the car 
on default in any of the terms of the contract. A default 
was made, and 2 days afterwards a replevin action was 
started for possession of the car against a deputy sheriff, 
who had attached it. 

The court decided that the seller was entitled to possession 
of the car as against the vendee creditors, who were claim- 
ants under the attachment, because the contract had been 
made, and was to be performed in Massachusetts, although 
the case was tried in Maine, and no Massachusetts statute 
had been put in evidence to show that in a case like this the 
seller was required to give notice to the attaching party 
before beginning suit, and one who relies on a foreign 
statute must prove it. 

In this case on neglect to prove the Massachusetts statute, 
the common law rule applied, under which no notice was 
required. — Franklin Motor Car Co. vs. Hamilton, 92 Atlantic 
(Maine) 1001. 

Allow Automobile to Pass 

That an automobile, when overtaken from the rear, must 
allow the approaching automobile to pass, was recently 
decided in New York. 

A suit was instituted for damages arising out of a 
collision between two automobiles. The party bringing the 
suit claiming that she had been driving her car on the 
extreme right of a public highway, 20 or 25 feet wide, at the 
rate of 15 miles per hour. That the left front hub of her 
car had been struck by the right rear wheel of another 
automobile coming up at the speed of 30 miles per hour 
without any warning. The other motorist claimed, however, 
that the first car was to the left of the center of the road; 
that for a considerable time he had been driving in its dust, 
and finally, desiring to go ahead, he sounded his horn when 
he was about 200 feet in the rear, and continued to sound 
it until he had overtaken the car in front; that there was 
barely room to pass even leaving the road and scraping the 
stone wall at the side. 



That plaintiff, instead of yielding the road, edged over 
further beyond the center, and caused the collision. 

The jury accepted the latter statement as regards the 
accident, and the court said that "if the position of the for- 
ward car in the center of the highway did not leave sufficient 
room for passage, upon request or equivalent notice, if 
practicable and safe, it should have been turned aside so 
as to leave sufficient room for passage. Relief was therefore 
denied the party bringing suit. — Gautier vs. Lange, 151 N. 
Y. Supp. (N. Y.) 902. 

One Must Give Way 

The decision in a recent New York case was that when 
each of two parties relies on the other's giving way both 
are guilty of contributory negligence and are barred from 
recovering for injuries resulting from a collision. Suit 
was brought by a motorist for damages claimed because 
of a collision between a trolley car and an automobile truck. 
The question of negligence and contributory negligence was 
emphasized by the court when it was found that neither 
the motor-man nor the chauffeur attempted to stop his 
vehicle, the chauffeur and his helper testified that they 
had started the automobile truck on 133rd street, west of 
Madison avenue, and that they intended going south on the 
avenue. That when 7 or 8 yards from the crossing they saw 
a car approaching about 30 yards south of 134th street; 
that the helper put up his hand for the car to stop but the 
car struck the truck's front spring and scraped by in front 
of it; that they had blown their horn but did not slow 
down or stop until they saw that the motorman was not 
going to stop. 

The court held that in view of the fact that neither party 
had right of way over the other, but that both had equal 
rights on the highway, it was as much the chauffeur's duty 
to avoid a collision as it was the duty of the man in charge 
of the trolley, and that therefore the trolley company was not 
responsible to the automobile truck owner for the damages. — 
James EverarcCs Breweries vs. New York Railways Co., 
161 N. Y. Supp. (N. Y.) 905. 
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Sheldon Makes Only Semi-Floating Axles 



EDITOR The Automobile: — In your issue for Septem- 
ber 9, beginning on page 472 was a story entitled 
Axle Design for Accessibility and Strength, in which 
illustrations were shown of various makes of axles including 
a panel of Sheldon rear axles. The illustrations of the Shel- 
don type of construction showed semi-floating, three-quarter 
floating and floating, giving the impression that the Sheldon 
Axle & Spring Co. is still producing three-quarter and float- 
ing types of axles. 

The information concerning the Sheldon products and 
blueprints from which the illustrations were made were sent 
to you by the writer in answer to your request for informa- 
tion concerning typical methods of constructing these three 
types of axles and insofar as being illustrations of those 
three types is concerned the matter is accurate. 

The illustrations of the three-quarter and floating types 
are illustrations purely of types that have not been manu- 
factured in the Sheldon plant for some time. As you un- 
doubtedly are aware, the Sheldon company is convinced of 
the unquestioned supremacy of the semi-floating type of axle 
as evidenced by the fact that no type other than the semi- 
floating is being manufactured by it. In view of the fact 
that we are convinced of the superiority of the semi-floating 
type and are true to our convictions to the extent of not 
manufacturing any other type we certainly will appreciate 
the publication of this communication so that there may be 
no confusion in the minds of your readers concerning our 
adherence exclusively to the semi-floating type of construc- 
tion. 

Wilkes-Barre, Pa. Arthur M. Laycock, 

Chief Engineer, Sheldon Axle & Spring Co. 

— This article was in no way descriptive of the product 
of any manufacturer and must not be construed to mean 
that the axles shown are the present products of any of 
these. In fact, some of the illustrations were merely dia- 
grammatic. The illustration showing the Timken, for in- 
stance, was of a diagrammatic nature and included a three- 
quarter floating type which this concern does not make. 

Wants Owners' Fuel Consumption Tests 

Editor The Automobile : — Some weeks ago you had an ar- 
ticle in your magazine commenting on the unfair gasoline 
consumption tests as advertised by certain automobile man- 
ufacturing companies. You suggested some definite standard 
by which all tests might be made, but why not get actual 
road tests? 

I have had my new Studebaker four-cylinder car now for 
some nine weeks, have traveled 2865 miles and consumed 148 
gal. of gasoline. At 1408 miles I used 70 gal.; at 1800 miles 
just 90 gal. From that time on I began to go with a full car 
(five passengers) and consequently the average began to drop. 

It seems to me such tests are of much more value to the av- 
erage motorist than any track test by experts can possibly be. 

The new 1916 cars are frequently reported as making cer- 
tain mileages on special trips but no 3000-mile average can 
be staged by the average owner very often. 



Would like to hear of tests similar to mine from different 
car owners. 

Melrose, Mass. H. M. 

Lost Motion in Pinion and Gear 

Editor The Automobile: — Kindly explain by sketch and 
description the proper way to find out if there is any lost 
motion between the driving pinion and crown gear? 

2 — Between compensating gears and spider gears? 

3 — Kindly explain the proper way to find out if the driving 
pinion has sheered its key. 

New York City. J. D. 

— This can be explained better than illustrated. The best 
way is to remove the cover plate from the differential housing 
and clean off the gears so that the action in the assembly can 
be noted. Leave both wheels on the ground and place the 
gearshift lever in neutral. By means of a pipe wrench a 
firm hold should be taken on the propeller shaft and with the 
hand on the large crown gear, the propeller shaft moved back- 
ward and forward. Any lost motion between the shaft and 
the crown gear can then be readily noted. 

2 — Any play in the differential assembly at any point can 
be located by removing the assembly from the housing and 
examining the gears, by shaking them back and forth. 

3 — If the driving pinion has sheered its key this can be 
readily determined by the fact that with the gears in neutral, 
the propeller shaft can be rotated by means of a pipe wrench 
without moving the rear wheels or the differential. 

Remedying Grinding in Differential 

Editor The Automobile: — Kindly advise me how I can 
eliminate a grinding noise occurring in the differential on an 
Overland 1910 model 61. 

Would like to know just how to adjust this so that I will 
not have to buy new gears. 

Anna, Ohio. O. E. H. 

— The grinding noise you speak of may be due to foreign 
matter which has accumulated in the differential gear hous- 
ing. Before doing anything else, it would be well to flush this 
out with kerosene. The differential can then be packed with 
heavy grease and unless the noise is due to considerable wear, 
it should not bother you. The probabilities are that the wear 
occurs between the driving pinion and the crown gear. Any 
adjustments at this point should be made by a repairman who 
is expert in the work, as it is very delicate. On the Over- 
land rear axle, the mesh between the bevel gear and drive 
pinion can be accomplished by removing the cover from the 
differential housing and taking off with a screwdriver the 
thrust bearing adjustment lock on the side toward which the 
differential is to be moved. The adjustment cup of the thrust 
bearing is then turned in the same direction. The two 
screws which hold the split differential adjusting collar are 
turned until the collar may be evenly moved in the desired 
direction. Moving the collar on one side of the differential 
makes it necessary to adjust the one on the opposite side ac- 
cordingly. Both axle shaft ends have right threads. 
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When the proper mesh of the gears is obtained, both collars 
are tightened, and the thrust bearings brought close to the 
adjusting collars. All the screws are then tightened and the 
small locks which keep the cups from turning are replaced. 

Carbureter Is Improperly Adjusted 

Editor The Automobile: — What are some of the best car- 
bureters for the Ford 1913? I have a Holley and am not get- 
ing sufficient power. 

2— 1 would also like to know whether dry cells are prac- 
ticable for lighting the Ford? I hesitate about running the 
lights from the magneto. 

3— My motor runs well until I strike a steep hill and have 
to open the throttle wide, then the engine seems to choke, 
and skipping follows. The throttle is situated so that the 
engine idles smoothly when the throttle is closed. It is not a 
question of mixture, at least when the throttle is not opened 
much, for I have tried different adjustments of the mixture 
needle. 

Hartford, Conn. H. H. B. 

—The Holley carbureter should give you perfect satisfac- 
tion on the Ford car and if you are not getting sufficient 
power it is because the adjustment is not correct or because 
some part of the carbureter or motor is out of order. It is 
suggested that you have the carbon cleaned out and the valves 
ground if this has not been done for some time. 

2— Dry cells are not practicable for lighting a Ford car as 
they would have to be renewed every time the current was 
consumed. 

3— You are not getting enough air at full throttle opening 
and you should change the carbureter adjustment to correct 
this fault. 

Forcing Apart Split Demountable Rims 

Editor The Automobile: — I have found a jack and con- 
venient rock a most efficient device for forcing the ends of a 
split demountable apart so that the retaining lock could be 
dropped over the pins. Anyone who has tried to put a tire 
on this type of rim when rust under the bead has increased 
the diameter will, I believe, appreciate the idea. See Fig. 1. 

Manila, P. I. R. N. C. 

A Device for Detecting Loose Bearings 

Editor The Automobile: — The following is a description of 
a device, Fig. 2, which ought to interest all automobile repair 
men. Its purpose is to detect a loose crank bearing or piston 
pin bearing of a connecting-rod without removing the oil pan. 
It is also used for testing leaky piston rings. Take a foot 
pump and add a cup washer the reverse of the regular one 
so that one will act in each direction. Make a brass fitting 
to take the place of the base of the pump, the end of which 
is threaded to fit the spark plug hole. With the piston on 
upper center, screw the tool into the spark plug hole and by 
working the plunger up and down, the piston will be alter- 
nately raised and depressed and any slack in bearings de- 
tected, also by listening at breather hole, any leak by rings 
will be heard. 

Detroit, Mich. C. R. S. 

Advantages of Auxiliary Air Control 

Editor The Automobile: — Would it be an advantage to 
have some hand control device attached to the intake mani- 
fold above the carbureter to make it possible to add an extra 
supply of air to the mixture when operating an automobile? 

2 — Could it be made to act as a scavenger and cylinder 
cooling agent? 

3 — Could it be used to increase the engine power? 

4 — Could it be used as an air brake? 

6 — Would it be useful to cut down gasoline consumption? 



6 — Would there be any other advantages that could be 
gained by applying such a device for controlling the air to 
a car, if any? 

Easton, Pa. W. F. B. 

— Many drivers are using such an attachment to great 
advantage. These extra air devices are open when running 
at fairly high rates of speed and cut down the fuel consump- 
tion. 

2 — They probably are not of great assistance in scavaging, 
but as a cylinder cooling agent when coasting down a hill 
with the ignition cut out, the clutch in and the device open 
wide, they might be of some slight assistance. 

3 — The engine power is probably not increased so much 
as the economy unless the mixture given by the carbureter 
is given incorrectly in the first place. 

4 — Not much more than the carbureter alone. The cylin- 
ders will probably be filled just as completely without the 
extra device. 

5 — Yes, it would probably be an aid in this direction. 

6 — The main advantage is in flexibility of control of the 
mixture. 

Sign Your Letters 
For the Rostrum 

The editor of the Rostrum is in receipt of several inquiries 
and communications which do not bear the signatures of the 
senders but instead are signed Reader, Subscriber, by initials 
or other noms des plume. While only the initials are pub- 
lished in The Automobile, unless it is otherwise expressly 
desired, it is necessary that the letters bear the signature 
of the sender as an evidence of good faith. 




Ig. 1— Method recommended for forcing apart split demountable 
rims at A, by Jack and rock B 
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Ferro Eight Makes 
300-Hr. Test 




Above— The Fer- 
ro eight motor with 
overhead valves 

Left — Motor 
mounted on dyna- 
mometer In the 
30O.hr. test 



FINAL reports on the 300-hr. endurance test of the 
Ferro eight-cylinder motor which extended from June 
23 to July 7 this year, have just been made public. 
This test, which was reported briefly in The Automobile for 
July 15, was held under traveling conditions, making it 
approximately equivalent to the service done by a car 
traveling at a speed of 35 m.p.h. with a motor speed of 1500 
r.p.m. for 11,000 miles. At the horsepower developed, 
namely 34.93, the work done equals that of climbing a grade 
of 8.5 per cent with a car weighing 3300 lb. Engineers will 
be interested in the final reports of this test due to the fact 
that the motor involved several features of construction 
which are unique in eight-cylinder practice. Among other 
elements of design found in the Ferro may be mentioned the 
overhead valves, the unit casting comprising the cylinders 
and upper half of the crankcase which is cored for valve 
passages, seats, etc., the sixteen camshaft and the firing 
order which proceeds directly from one side of the V block 
to the other, that is; the firing order is 1-1, 3-3, 4-4, 2-2. 

Only Eleven Stops 

While this test has not been officially conducted under 
the supervision of any of the automobile clubs, engineering 
societies or universities, it was a carefully-made factory test 
and is stated by the Ferro company to be authentic and sup- 
ported by records on file at the Ferro offices which are open 
for inspection. The test was continued for 324% hr. Of 
this time 12% hr. were consumed in eleven different stops 
giving a total actual running time of 312 hr. The stops made 
were for various causes, all but three of which were due to 
troubles with accessories and had nothing to do with the 



design and construction of the Ferro motor itself. The 
other three were in each case due to broken valve springs 
and this, the Ferro concern states, is one of the most valuable 
points brought out by the test, inasmuch as the springs were 
purchased in the open market and should not have failed if 
they had been of proper quality for their strength and size. 
A repetition of this trouble can now be readily guarded 
against. 

59 Hp. at 2250 R.p.m. 

The tabulations appended herewith show the results of the 
test. These are numbered and by referring to numbers 1, 
2 and 3 it will be noted that the maximum brake horsepower 
obtained before the run was 59 at 2250 r.p.m. The horse- 
power per cubic inch piston displacement and the maximum 
speeds are both of interest and both high as would be ex- 
pected in a high efficiency, multi-cylinder motor. It will be 
noted that the average horsepower developed, the average 
horsepower per cubic inch of piston displacement and the 
average revolution per minute were all in excess of what 
would be expected by the S. A. E. rating. The gasoline and 
oil consumption, which figures are also given, are quite low. 

Wear Very Slight 

After the test the motor was torn down and an examina- 
tion was made for wear on all the stressed parts. In every 
case the Ferro organization states that it was inappreciable 
and in no case enough to produce noise. This performance 
which more than equals the continuous run of 11,000 miles 
with a fairly heavy car is noteworthy. Clearance figures 
are also checked as well as possible. For example, refer- 
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ring to the name, bearing, the diameter of the shaft and the 
thickness of the shelves of the babbitt bearing was measured 
by a ball micrometer. The connecting-rod bearings were in 
excellent condition, the increase in clearance being 0.0008 on 
the inner as well as on the outer bearings. The main bear- 
ings showed an increase of but half that quantity, 0.0004 in. 

Bearings Stand Up Well 

The construction of these bearings has thus been shown to 
be reliable and is indicative of the soundness of general prac- 
tice. The bearings are babbitt against the crankshaft; for 
the connecting-rod bearings and a hardened steel connecting- 
rod against phosphor bronze for the upper bearing of the 
connecting-rod. The smooth polished surface of the rod 
bearings indicated ample bearing surface and lubrication. 
The condition of the seats of the valves in the cylinder would 
seem to bear out the claim made for the overhead valve type 
of construction. There was no carbon that prevented the 
proper seating of the valves nor any pitting to cause leakage. 
The importance of this was demonstrated by the fact that 
the horsepower at the end of the run was greater than at 
the beginning. 

No carbon deposit could be noted on the piston heads and 
this was probably due to the fact that the temperature at all 
times in the endurance run was quite high and prevented 
the collection of anything more than a small quantity of hard 
baked carbon. The combustion chambers were slightly car- 
boned and no signs of scoring were noted in the cylinder 
barrels. 

Overhead Valves Wear Well 

Regarding the overhead valve operating mechanism, but 
little wear could be noted here. The spherical fulcrum of 
the valve rocker arm evidently helped to eliminate wear and 
noise and proved itself easy to lubricate while the unequal 
lengths of the rocker arm seem to bear out the prediction 
that the inertia would be reduced and consequently noise and 
wear. Little or no indication of any wear at the points of 
contact with the valve stem and pushrod was noted. The 
other parts of the valve operating mechanism such as the 
cam faces, valve tappets, guides and pushrods were also sub- 
jected to an examination and shown to be in good condition. 

Some Ignition Troubles 

Some ignition troubles were experienced during the run 
due to spark plugs and a worn distributer head and in the 
subsequent horsepower tests the condition of the distributer 
had some effect upon the performance of the motor at low 
speed. This disappeared at higher speeds. 

Table No. 3 in the illustrations herewith showed the con- 
dition of the Ferro eight after the tests. The higher horse- 
power after the run, namely 61 at 2250 r.p.m. in spite of the 
worn distributer very clearly brings this out. The tabulations 
follow: 

Specification* of Model 2 Ferro Eight In 300-Hr. Te«t 

Number of cylinders » 

Bore and Stroke, in inches iVVi'3 

S. A. E.. Hp. Rating J 

Rpm. at S. A. E. Rating 

Piston Displacement in Cu. In ' 2 M fi 

Weight of Motor in Pounds 

Type of Cylinder 7. y Blo 

Type ° f Valve ; . ; ; ; .oYerhSSd 

Pressure Feed 

77.7.7.7.7.77.7.7 : : Therm °- 8 tt 

spa* «««« :::::: :7"":77.7.7.7.7.7.7.7.7.^ 

TABLE I 
Hp. Tests Made Before 300- Hr. Run 

Max. B. Hp. Obtained r, „ 

Corresponding R.p.m SSan 

Hp. per Cu. In. Displacement n 

Max. Torque in Foot-Pounds Tci 

Corresponding R.p.m 

Max. Speed Attained R.p.m 12S2 

Corresponding B. Hp 7 .7. .7.7. 77.7. .7. 54 o 




Horsepower and torque curves taken before 300-hr. run 
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Horsepower and torque curves after the 300-hr. run 

TABLE II 

300- Hr. Endurance Run 

Dates of Endurance Runs 6-23-15, 7-7-15 

Duration of Runs In Hr 312 

Average Hp. Developed 34 93 

Referred to S. A. E. Rating in Hp 1.13 more 

Referred to S. A. E. Rating In Per Cent 3.24 more 

Average Hp. Developed per Cu. In. Piston Displacement 0.132 

Average R.p.m . ...1522 

Referred to S. A. E. Rating R.p.m 22 more 

Referred to S. A. E. Rating In Per Cent 1.47 more 

Total Number of R.p.m 28,492,000 

Total Gasoline Consumption, Gal 1160 

Average Gasoline Consumption, Gal. per Hr 3.72 

Gasoline Consumption per Hp. Hr. In Lb 0 6283 

Total Oil Consumption. Gal so.50 

OH Consumption per Hr.. Gal 0.161 

TABLE III 

Hp. Test After Run 

Average Temperature of Inlet Water Degrees Fahr 71.6 

Average Temperature of Outlet Water, Degrees Fahr 139.3 

Range of Temperature 57.7 

Stops Due to Motor Troubles 3 

Max. Hp. Obtained 60 75 

Hp. per Cu. In. Piston Displacement 0.228 

Increase of Hp. After Run in Hp 1.75 

Increase of Hp. After Run in Per Cent 2.88 

Corresponding R.p.m 2250 

Max. Torque Ft.-Lb 155 5 

Corresponding R.p.m 1400 

Increase of Torque After Run in Ft.-Lb ..1.5 

Increase of Torque After Run in Per cent 0.97 

Note — No work done on motor before test. The valves were not 
ground. 
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Steer-Lite Headlight Bracket 

THE need for an arrangement where- 
by the headlights are turned in 
the direction of motion of the car. 
has frequently been felt. The Steer-Lite 
device provides such an arrangement 
whereby the steering motion is dupli- 
cated and the headlights in all circum- 
stances throw the light in the direction 
in which the front wheels are carrying 
the car. Due to the fact that the linkage 
for operating the movable brackets is 
connected directly to the steering drop 
arm, the amount that the headlights are 
turned from the center line is directly 
proportional to the amount that the 
wheels are turned. The result is that 
for a given deflection from a straight 
course in the direction of travel of the 
vehicle, there is a corresponding deflec- 
tion of the headlights which will throw 
the light directly along the path of the 
vehicle. 

With the powerful electric headlights 
now in use, the driver of a car is forced 
to turn his vehicle into an area which is 
practically cut off from all illuminations 
by the strong wall light thrown out by 
the parabolic reflectors. With the Steer- 
Lite bracket the roadway into which the 
vehicle is turning is illuminated before 
the turn is made, allowing the driver 
plenty of time to determine the safety 
of the intended course. 

The construction of the device is shown 
in the accompanying illustration. The 
brackets for the lamps fit into two 
sleeves and rest on cone nuts, which take 
the load and hold the brackets rigid. 
The cone nuts are held in place by lock 
nuts providing a rigid bearing surface. 
There is a ball-jointed lever which is 




How the Steer- Lite device act* on a car 




Section through the Woodworth puncture- 
proof tire 




Allwon gogglea with two-color lenaea 



screwed to the base of each bracket and 
tie rods connect the two bell-crank levers 
on the bases of the brackets and also 
connect the steering arm to the base of 
one of the brackets so that when the 
steering arm is operated the motion is 
imparted to both brackets. Careful 
workmanship and good materials make 
this a rigid device which can be used for 
either gas or electric lamps. A special 
set for Ford cars sells for $12 and for 
other cars for $15. — Motor Products, Inc., 
Stamford, Conn. 

Woodworth Tire 

A new puncture-proof tire called the 
Woodworth Puncture-Proof embodies the 
novel principle of employing a strip of 
chrome leather in place of the metal or 
other materials usually used in this type 
of tire. The leather is firmly incorpo- 
rated in the structure of the tire, form- 
ing the innermost layer beneath the 
tread. The makers guarantee the tire 
against puncture for 5,000 miles, and to 
back up their guarantee offer to pay the 
cost in repairing tires in case they are 
punctured. 

The tires are manufactured from 
combed Sea Island cotton, the chrome 
tanned leather being on the inside of the 
casing. The leather is light, therefore 
adding very little to the weight of the 
tire, and its flexibility is great enough 
to not materially stiffen the wall of the 
tire. It is stated that the leather is non- 
heating. — Leather Tire Goods Co., Niag- 
ara Falls, N. Y. 

Allwon Motor Goggles 

Motor goggles which have two-color 
lenses have been brought out for the 
purpose of — in the language of the man- 
ufacturer — absorbing optical shocks on 
the . road. The two-color lens is not 
made of two pieces joined, but of a solid 
lens of one piece of glass. One is 
colored darkly enough for the brightest 
lights, and the other part is left light 
enough for ordinary use. The color is 
introduced into the glass, becoming part 
of it, although the surface of the lens is 
not disturbed and every part is clearly 
transparent. The prices for the two- 
color motor glasses are, for the medium 
size, $12; for the large size, $13.50 per 
doz. With side shields the regulation 
size sells for $13.50, and a larger size at 
$15 per doz. — Strauss & Buegeleisen, 
New York City. 

Lawco Products for Fords 

Pressed steel is used for the Lawco 
muffler for Fords, a number of perfo- 
rated cups being nested and the aggregate 
area of the perforations is so large that 
back pressure is small. The makers 
state that tests made at the laboratory 
of the University of Michigan indicated 
an ability to carry heavy loads with no 
indication of capacity limit, and that the 
exhaust is silenced better than with the 
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regular type of muffler. Price, $2 each. 
' Lawco fenders are crowned and of at- 
tractive design and are made of twenty- 
gage steel and finished with hard baked 
enamel. They are interchangeable with 
the regulation fenders on model T road- 
sters and touring cars, but are not 
adaptable to the 1915 Ford sedan. The 
hood is of the same quality of material 
and is finished in the same way; it tapers 
back to the dash, where it is attached by 
means of a special head ledge. The fend- 
ers sell for $14 per set of four. — F. H. 
Lawson Co., Cincinnati, Ohio. 

Weiss Disappearing Step 

A folding step is attached to the under 
side of the running board and is operated 
by a pedal or lever manipulated by the 
driver. When extended the step provides 
an easy means of access to the car and 
prevents pulling on the door. When 
folded, the device is out of sight, and the 
makers state it cannot rattle. Price, $12. 
—The Weiss Co., Indianapolis, Ind. 

Eclipse Steering Gear Bolt 

The arms on the knuckles of the Ford 
front hubs are connected together by a 
rod, the joints being held by cylindrical 
bolts which in time become loose through 
wear. The Eclipse bolt replaces the 
originals and is adjustable. A split 
sleeve has a cylindrical exterior and a 
tapered interior and through it passes a 
correspondingly tapered bolt which can 
be inserted as far as is necessary to ex- 
pand the sleeve until the hole is snugly 
fitted and locked in place by lock-nuts. 
Wear is taken up by inserting the 
tapered bolt further. The bolt is drilled 
and fitted with an oil cup. Only a 
wrench is required for application. 
Price, $1 per pair. — Eclipse Machine Co., 
Ehnira, N. Y. 

Triplexd Gasoline Hose 

Triplexd hose is made in all sizes. 
The inner tube is of flexible metal con- 
struction, the second layer is of com- 
position and the outer cover of loom 
woven jacketing. The makers state that 
it is more flexible than rubber-covered 
gasoline hose. Special types are made 
for steam, oil and air. Price 94 -in. size, 
80 cents per foot. Couplings $1.50 per 
pair.— Metal Hose & Tubing Co., Brook- 
lyn, N. Y. 

Cushion Wheel 

Sewell cushion wheels for motor 
trucks and passenger cars are made in 
two types, the single and the dual. In 
either type the inside wheel is carried 
on a series of trusses of rubber which 
occupy the space between the wheel and 
the outer felloe. Rubber side flanges 
encircle the wheel on both sides and con- 
nect the inner and outer felloes, making 
the space containing the rubber cushion 
proof against air, dust and grease. 

These rubber flanges expand and con- 
tract between the inner and outer felloes 




Four view* of the Welas auxiliary step 



m 

gear bolt 



Eclipse steering gear bolt for Fords 






m 





Triplexd gasoline hose, showing construction 



as the cushion acts. There are two steel 
bands on each side of the wheel and they 
are bolted through, holding the side rub- 
ber flanges and the two wooden felloes, 
in place. These bands expand partially 
over the rubber cushion from above and 
below, thus preventing lateral or side 
motions. 

It can be noticed from the construc- 
tion of these wheels that no connection 
occurs between wood and wood or wood 
and iron. The manufacturer claims 
that by using these cushion wheels 
the tire mileage is greatly increased 
and maintenance cost reduced. The 
axles are protected from shock and 
it is pointed out that the operating 
speeds may be increased without injury. 
— Sewell Cushion Wheel Co., Detroit, 
Mich. 

Serco Horn Buttons 

The Serco is a steering wheel rim in 
which are eight buttons for sounding 
the electric horn, the buttons being 
spaced around the wheel so that there is 
always one within easy reach, even if 
but one hand is being used for steering. 
Spring contact buttons are used, in com- 
position casings, and the wire is sunk in 
a slot, 3/16 in. deep, in the rim, the slot 
being filled with wood over the wire, 
making a neat finish. The advantage 
claimed for the device is that the horn 
can be sounded at any time, even if one 
hand is engaged in shifting gears or 
other service; the hand that is on the 
wheel can always reach a button with- 
out difficulty. Price, $5 and $6.— Safety 
Electric Rim Co., Middletown, Ohio. 

Kamlee Running-Board Trunk 

A new type of running-board trunk has 
been put on the market which is just 
wide enough to utilize the full width of 
the board without protruding over the 
edge and low enough not to interfere 
with door operation. Two suit cases fit 
into the trunk, the lid of which is hinged 
at the edge so that it may be dropped 
over the edge of the running-board. This 
style trunk is made for any car. It is 
49 in. long, 12 in. wide and 9 in. high and 
sells for $46. — The Kamlee Co., Milwau- 
kee, Wis. 
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Christen Sheepshead Bay Speedway 



Resta Breaks 10-Mile 
Record 




i. 1 



Above — At the right in Mrs. Orson 

KUbom, dnvphter-in-laxo of Horace 
M. Kilbom of the speedway, christ- 
ening the Sheepnhead Bay motor 

speed way. 

At the upper left in Resta getting 
the checkered flag at the finish of 
his reeordbreaking 10-tttl time trial, 
which he made at 108.04 m.p.h 




Above at the left is a scene at the Sheepshead Ban motor 
speedway track during the opening ceremonies last Saturday 
Over 12,000 people were in attendance 

At the right is the Oldsmobile prize winner typifying speed 
in the parade of 2247 cars in celebration of the opening of 
the Sheepshead track 




Panorama of the Sheepshead Bay motor speedway showing the completed course, judges' stand and the banking on the turns. Note the larf 

that all previous speed 
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SOME idea of the merits of the paraboloid banked turns 
of the Sheepshead Bay Speedway as compared with the 
flat bank of the Chicago board track was revealed on Satur- 
day when Dario Resta at the wheel of a Peugeot drove 10 
miles in 6:32 4/5, a rate of 108.04 m.p.h. 

Resta thus has succeeded in driving faster than anyone 
else for 10 miles, the best previous American record being 
held by George Robertson, who drove a much larger Simplex 
10 miles on the Los Angeles Speedway on April 9, 1910, in 
6:35.62. This is a speedway record regardless of class. The 
speedway record for cars in the same class as Resta's — 231- 
300 cu. in — is held by De Palma, who drove the 10 miles in 
a Mercer at Los Angeles, May 5, 1912, in 7:27.33. 






Above at the right are shown three 
of the prize winners in the parade 
comprising 2247 decorated and un- 
decorated cars. That at the top is a 
Marathon, the middle is an Oldsmobile 
and the bottom one a Chandler 

Above at the left is shown the rear 
of the Sheepshead Bay track on one 
of the turns where the banking gives 
an opportunity for locating compact 
garayes for the accommodation of the 
racing cars 

At the left is a scene in the parking 
space at the Sheepshead Bay motor 
speedway last Saturday showing some 
of the 2247 cars which participated in 
the parade to the track and giving an 
idea of the attendance at the opening 
ceremonies 




number of boxes in front of the covered grandstands. Over this course will be held the 350-miJe race on Saturday, Oct. 2, and it is expected 
records will be broken 
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Model W-5 Sheldon worm-gear axle for 5-ton trucks 

5-Ton Sheldon Axle with Ball 
Bearing Worm 

Rear Wheel Brakes a Feature 

ANEW worm-gear axle for trucks of 5-ton capacity has 
been brought out by the Sheldon Axle & Spring Co., 
Wilkes-Barre, Pa., under the model number W-50. 
After putting this new model through tests for several 
months, it is now ready for delivery. The new W-50 worm 
axle has been designed and tested for a tire load of 18,000 
lb., including the weight of the chassis, body 'and pay-load 
and like all other Sheldons is a semi-floating design arranged 
to secure the greatest possible capacity with low weight and 
few parts. 

A feature of Sheldon axle practice which is carried out in 
the new design is the use of ball bearings to take both the 
radial and thrust loads in the worm-gear carrier. The thrust 
is taken by a self-contained double-acting thrust bearing and 
the radial load is taken by two single row annulars. The dif- 
ferential is mounted on single row annular bearings while 
the side thrust, differential and axle shaft are taken by sep- 
arate thrust bearings. Either double row annular ball bear- 
ings or straight roller bearings may be used at the wheels. 

Brakes on Rear Wheels 

Sheldon practice has also been followed in the construction 
of the brakes. As in all other Sheldon worm gears, this is 
done at the rear wheel rather than on the propeller shaft as 
the driving strain is taken through the springs thereby elim- 
inating strut rods and torsion tubes. The track is 74% in. 
with maximum spring center distances of 49 in. with 4-in. 
springs. The housing and brake spiders are hydraulically 
pressed on nickel-steel tubing and then riveted. The axle 
shafts are tapered to give a structure of uniform strength at 
all sections of the shaft. The shaft diameter is 3% in. at 
the outer bearing and the taper runs from the bearing collars 
to the differential. This provides the best possible distribu- 
tion of the material while the material itself for the shaft is 
drop-forged 3% per cent chrome-nickel steel heat treated to 
give it the designed physical properties. 



For hardness, every driveshaft is given a Brinnell test be- 
fore going to the machine shop, and any shaft not coming 
up to the proper standard, is eliminated. 

Double internal band brakes of what are known as the 
self-intensifying type are employed and are 3 in. in width 
and lined with Raybestos. They act on 24-in. cast steel 
drums, the bearing surface of which is machined to eliminate 
any high or wavy spots in the drums and thereby assure a 
perfect braking contact at all points. 

Steel against bronze, both metals being of the Sheldon 
private formulae are used for the worm and wheel. This 
part of the axle receives the most minute inspection as re- 
gards accuracy. Every individual worm and wheel being 
tested in a precision measuring machine to 0.0001-in. for ac- 
curacy. These tests are made so complete that absolute in- 
terchangeability of all worms and wheels is assured. 

The axle housing ends are bell-mouthed to resist distortion 
due to the hydraulic pressure when mounting the tube. An- 
other safety precaution is in the flanging of the outer ends 
of the wheels where ribbing is placed to prevent damage in 
case the CiUtch is driven against the curb stone. 

Bearings in Box Sections 

A special feature which is noteworthy is in the construc- 
tion of the wheel bearing housings which are made in box 
sections. Referring to the illustration, it will be noted that 
D and E are double nuts. The function of E is to take the 
key B against the bearing F and tighten it against the 
shoulder on the driveshaft A. This prevents the possibility 
of the bearing moving laterally on the driveshaft and pro- 
ducing a pounding action on rounding corners. The nut D 
is merely to tighten the hub on the conical part of the shaft. 
Both of these nuts are afterwards locked with cotter pins. 
The inside nut E which tightens the key is slotted and 
sometimes serves the purpose of a lock nut. This device 
eliminates any necessity for clearance between the bearing 
and hub as shown at G. This clearance is often allowed to 
permit the bearing F to float on the shaft. Repeated blows 
are apt to enlarge this clearance. 

The W-50 model is also provided with a wheel puller at- 
tachment as indicated in the drawings herewith. The op- 
eration of demounting a wheel from this 5-ton axle consists 
simply in removing the hub cap, taking off the wheel retain- 
ing nut, replacing the hub cap, and giving a few turns to 
the wheel removing stud which accompanies the axle. The 
axle ends are so designed that when the wheel has been re- 
moved, the bearings remain undisturbed and protected in 
their housing upon the axle shaft. Tie rods and ribs are 
eliminated entirely in Sheldon construction, this concern 
maintaining that from experience they are satisfied that if 
the tie rod is tight enough to perform any function it tends 
to buckle the axle and if it is loose, enough so as not to en- 
danger buckling it lets the axle down. 




Structural plan and end view* of the Sheldon overhead worm gear axle for 5-ton commercial vehicle* 
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Research Committees 

ONE of the most valuable works which a section 
of the Society of Automobile Engineers can per- 
form is to appoint a committee on some pertinent 
topic and have them pursue this to its end, drawing 
up a report which covers the state of the art at the 
present time and thoroughly goes into the patent 
situation, thereby making up a record which cannot 
help but be of value to those who intend going 
further on the same subject. 

The report of the Metropolitan Section Research 
Committee on governors is published in this week's 
issue. This report is a good example of what can 
be done in the way of setting down in concrete form 
the progress of development of a certain line of 
work. . It cannot be doubted but that in the future 
any one who is carrying on research work in gov- 
ernors will take advantage of this report to familiar- 
ize himself with what has been done in the past and 
also on the status of the patent situation. Were it 
not for this report, those investigating the subject 
in the future would have to go through the many 
hours of labor spent by the committee which, owing 
to its official connection, has been enabled to secure 
co-operation not always possible for an individual. 

Furthermore, the work of the committee becomes 
a matter of public record, while that of an individual 
is only private property and is valueless as regards 
the general advancement of exact information. 



Aluminum Alloys 

ONE of the things to be considered in the use of 
aluminum alloys is that rigidity is not only 
gained by the physical properties of the material, but 
also by its disposition. Hence, the question of 
ribbing, which is nothing more than placing the ma- 
terial as far from the neutral axis as possible in 
order to increase the section modulus, becomes of the 
highest importance. 

With aluminum pistons, the ribs not only add to 
the stiffness of the design, but also act as a means of 
removing the heat from the piston head. Thus, the 
piston is preserved against disintegration in two 
ways by these ribs, first, by stiffening it and then 
by carrying the heat away so that the high tempera- 
ture will not cause deterioration of the metal in the 
head. 

With these objects in view, it is essential that de- 
signers of aluminum pistons carefully arrange dis- 
position of material so as to provide a means of 
carrying away the heat of the piston head and also 
to give stiffness and rigidity to the castings. 



Fall Duties 

AUTUMN means either one of two things for the 
automobilist. It either brings a period of re- 
newed activity or, on the other hand, it may mean 
the shelving of the faithful vehicle until the next 
summer season. In either case there are several 
duties that should be performed by the car owner 
if he wishes to do himself justice and secure the 
full return from the money he invested when the 
vehicle was purchased. 

Old oil is often allowed to collect in the crank- 
case; the fall is the time to take it out. Storage 
batteries may have been somewhat neglected during 
the unpleasantly hot days; the fall is the time to 
bring out the hydrometer and see that the electro- 
lyte is in good condition. The supply of air-tight 
inner tubes may have dropped so low that the driver 
is wondering what he should do in case he had a 
puncture on the road. Now is the time to go over 
the old tubes and bring them back into such condi- 
tion that in case the season-old tires should be punc- 
tured it would not necessitate a hasty and most 
likely unsatisfactory repair on the road. 

In a word the hundred and one duties that every 
automobilist knows should be done to put the car 
back into first class condition should now be per- 
formed. Deterioration is the worm that gnaws at 
the value of a car, and the fall cleaning and repair- 
ing will minimize the effects of the deterioration. 
If the car is to be put away for the fall and winter 
season it would be far better for the car and for the 
peace of mind of the owner if the car were put away 
in such condition that when the next summer comes 
it will only be necessary to dust it off and bring it 
out, ready for use. 

If the car is to be stored, full direction for the 
proper method of procedure can be secured from the 
battery manufacturer, and these should be followed 
to the letter. 
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Packard Prices $150 
to $200 Higher 

Increased Wholesale Costs of 
Aluminum, Steel, Leather and 
Other MaterialsResponsible 

Detroit, Mich., Sept. 21 — Special 
Telegram — The prices on all Packard 
twin six models have been increased $150 
to $200. The 1-25 models, which are on 
the short wheelbase chassis, have all 
been raised $150, while the 1-35 types, on 
the long -wheelbase chassis, are all in- 
creased uniformly $200. These in- 
creases will bring the prices of the 1-25 
with open body to $2,750 and the 1-35 
open models to $3,150. 

The increases apply also to the closed 
car types, those mounted on the short 
wheelbase going up $150 and the others 
$200. 

The price increases are ascribed to the 
increased cost of materials and the com- 
pany states that it can show where 
every dollar of the rise comes from 
greater wholesale costs of aluminum, 
steel and leather, which, among other 
raw materials, have been largely respon- 
sible. 

W. H. Gray Resigns from Gray & 
Davis 

Boston, Sept. 21 — W. H. Gray, gen- 
eral manager for Gray & Davis, has re- 
signed from that company to take effect 
Oct. 15. A rumor to the effect that Alex- 
ander Churchward also had resigned has 
been officially denied by officers of the 
company. The W. H. Gray who has re- 
signed is not William Gray, president 
and treasurer of the company. Gray & 
Davis have accepted a contract for war 
ammunition and while the company does 
not subscribe to the policy of accepting 
orders for war munitions to the detri- 
ment of its other business interests, 
changes in manufacturing processes 
have released much machinery which will 
be used in executing a large order for 
high explosive shells. A large heat- 
treating plant has recently been erected 
which adds to present facilities and this, 
with other improved manufacturing 
facilities and constructional alterations 
in its product, will permit of a consid- 
erably increased production of starting- 
lighting systems for the 1916 trade. 

Edison Exhibits New Battery 

West Orange, N. J., Sept. 20— 
Thomas A. Edison exhibited to-day the 
storage battery at which he has been at 
work for the last three years. At the 
same time he announced that arrange- 
ments have been completed to market the 
new battery in light delivery wagons 
which might be rented by merchants. 



The new wagon which was displayed 
in the laboratory yard at the Edison has 
a carrying capacity of 750 lb. and a 
range of travel of 45 miles without re- 
charging. The speed is 10 m.p.h. and is 
designed to be very simply operated by a 
single pedal. 

Mr. Edison said the object of the car 
is to replace the horse-drawn delivery 
wagon of the small merchant. He 
claims that the cost of upkeep of delivery 
wagons, including current and storage, 
will equal only half the cost of feeding 
and stabling one horse, while the cost of 
tires would be less than shoeing one 
horse. Mr. Edison remarked that while 
the price of feed is increasing the price 
of electric current is decreasing so that 
the saving of money by the use of the 
small battery vehicle would increase pro- 
portionately. 

L. P. C. Motor Co. Makes Voluntary 
Assignment 

Racine, Wis., Sept. 17 — A voluntary 
assignment was made on Sept. 16 by the 
L. P. C. Motor Co., Racine, Wis., to 
F. Lee Norton, who represents the com- 
pany's creditors as assignee. The action 
was taken as a means of conserving the 
assets and reorganizing the concern on 
a sound financial basis, operations con- 
tinuing as usual in the meantime. In a 
statement issued by Capt. William 
Mitchell Lewis, president and chief 
stockholder, the voluntary assignment 
was made for the benefit of creditors 
and to enable the assignee to continue 
the business and thus avoid disposition 
of the assets at a great sacrifice. In- 
ability to obtain funds in time to meet 
obligations maturing this month made 
such action necessary. Captain Lewis 
said further: 

"There is a prospect of obtaining a 
large order which will make it necessary 
to operate the factory at its utmost ca- 
pacity for the next twenty-four months. 
If this order is placed, the company will 
probably be able to obtain sufficient 
funds to continue the business at a large 
profit." 

The L. P. C. Motor Co. was organized 
early in 1913 to manufacture the Lewis 
VI. Captain Lewis retired as president 
and general manager of the Mitchell- 
Lewis Motor Co. in the fall of 1912. 
Associated with him in the L. P. C. are 
Capt. Rene Petard, chief engineer, now 
at the front with the French army, and 
James M. Cram, formerly New York 
branch manager for the Mitchell. The 
name of the corporation is derived from 
the first letters of the names of the 
three principals. 

F. Lee Norton, assignee, retired as 
vice-president and general manager of 
the J. I. Case T. M. Co., Racine, two 
weeks ago, as reported in The Automo- 
bile for Sept. 16. 



Uniform Time for 
New Models 

N. A. C. C. Committee to Meet 
Sept. 28 to Recommend Time 
for Announcements 

New York City, Sept. 20— The com- 
mittee of the National Automobile Cham- 
ber of Commerce, Inc., on a uniform 
time for announcing new models, will 
probably meet in Detroit either on Tues- 
day, Sept. 28, or Wednesday, Sept. 29. 
The committee has collected a large 
amount of data from manufacturers and 
dealers and it is said that its verdict will 
be in favor of announcing new models 
some time after September, in order not 
to disrupt the selling season as is now 
frequently the case. 

The committee, of which Hugh Chal- 
mers is chairman, consists of C. W. 
Nash, Buick; Alvan Macauley, Packard; 
A. L. Riker, Locomobile; John N. Willys, 
Willys-Overland; C. C. Hanch, Stude- 
baker; and W. C. Leland, Cadillac. 

Schmidt Pullman Pres. 

York, Pa., Sept. 20— J. C. Schmidt, 
of York, has been elected president 
of the Pullman Motor Car Co. Mr. 
Schmidt succeeds Edward Fox, who be- 
came the head of the Pullman company 
less than a year ago. Mr. Fox has been 
made the assistant secretary and as- 
sistant treasurer of the company. The 
new president is one of York's prominent 
business men, being the president of the 
Standard Chain Co., with headquarters 
in Pittsburgh. 

Harris Mutual Motors V.-P. 

Jackson, Mich., Sept 18 — F. A. Har- 
ris of Detroit, who resigned as commer- 
cial manager of the Hupp Motor Car Co., 
has acquired a financial interest in the 
Mutual Motors Co., Jackson, Mich. At 
a meeting of the directors of the Mutual 
Motors Co. to-day, Mr. Harris was 
elected vice-president. 

Chalfant Detroit Electric Eastern Sales 
Division Manager 
Detroit, Mich., Sept. 17 — The Ander- 
son Electric Car Co. has appointed E. P. 
Chalfant manager of the company's 
Eastern sales division, with headquarters 
in New York. 

Draper, of Champion Plug, Dies 

New York City, Sept. 20— C. F. Dra- 
per, who has represented the Champion 
Spark Plug Co., Toledo, Ohio, during the 
past year, died at his home in Brooklyn 
last week, following an illness ""which 
necessitated an operation performed in 
Dallas, Tex. 
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S. 0. Raises Prices 
in St. Louis 

Increase, Which Independents 
Have Been Waiting for, 
Amounts to 1 Cent 

St. Louis, Mo., Sept. 17 — Almost sim- 
ultaneous with the announcement that 
independent dealers had complained to 
President Woodrow Wilson of alleged 
unfair tactics of the Standard Oil Co. 
of Indiana in its competition with 
smaller Missouri dealers comes the an- 
nouncement from the local branch of the 
Standard that Red Crown gasoline 
would sell in Missouri for 9.9 cents a 
gal. — an increase of 1 cent per gal. 

The independents had been waiting 
for this announcement ever since they 
raised the price of their No. 3 gasoline 
from 8.9 cents to 10 cents a gal. It 
was the Standard's failure to fall in 
with the independents' increase that 
evoked the protest to President Wilson. 

Then a few hours after the Standard's 
announcement, the independents again 
raised the price of their product 1 cent, 
bringing the cost to the consumer to 11 
cents a gal., if bought at the filling sta- 
tions. On the other hand, the price of 
the same grade of gasoline when 
bought from the independents' tank 
wagons was cut one-tenth of a cent, 
bringing it down to 9.9 cents — the pres- 
ent Standard Oil price. 

A. P. Robinson, manager of the 
Standard Oil branch here, at the time 
of the independents' first raise, said his 
company would ignore the independents. 
The independents now are waiting to 
meet their second boost in the price of 
gasoline and intimate that as soon as 
this happens the price of the indepen- 
dent product will go up again. 

Flushed with what they term their 
"first victory" over the Standard, the 
independents are even predicting 20- 
cent gasoline for St. Louis. At the open- 
ing of the independents' office in the so- 
called war between them and the 
Standard the smaller men announced 
they would try to bring the price back 
to 17 cents, from which figure the 
Standard by 1-cent cuts had reduced the 
price to 8.9 cents. Now the inde- 
pendents see no reason why they should 
not get as much for gasoline as New 
York and other Eastern dealers. 



St Louis Independent Files Com- 
plaint Against S. O. 

St. Louis, Mo., Sept. 17— A protest 
against the methods of the Standard Oil 
Co. in Missouri was filed with President 
Woodrow Wilson this week by F. C. 
Bretsnyder, president of the Bell Oil Co. 



of St Louis, one of the largest inde- 
pendent dealers. 

In a letter addressed to the President 
Mr. Bretsnyder charges that the Stand- 
ard Oil Co. "appears to be making an 
unprecedented effort to crush competi- 
tion in Missouri by cutting the price of 
gasoline while it is advancing the price 
in states where competition is not so 
strong." This was done, he said, while 
the price of the crude product was rising 
steadily. 

"In the Eastern states where there is 
but little competition," he wrote the 
President, "the Standard has advanced 
its price to correspond with advances in 
the crude oil. Even in our neighboring 
State of Nebraska these advances have 
been made while the Missouri price was 
forced down." 

He points out that while gasoline is 
selling in New England, Kentucky and 
Texas for 13, 14 and 15 cents a gal. and 
in New York for 20 cents the Standard 
Oil is selling No. 3 — the grade most used 
by motorists — for 8.9 cents a gal. in 
Missouri. He says that in the last few 
years strong competition against the 
Standard has developed in Missouri and 
that is why the Standard is making its 
greatest fight in this State. 

Pittsburgh Gasoline Price Raised 
Pittsburgh, Pa., Sept. 20— The At- 
lantic Refining Co. has advanced the 
price of all grades of gasoline 1 cent a 
gallon, making bulk quotations as fol- 
lows: Motor, 16 cents; 68-70, 18 cents, 
and 73-78, 20 cents. 

Denver Gasoline Up 1 Cent 
Denver, Col., Sept. 16— Gasoline took 
another jump of one cent to-day, and is 
now selling at 15 cents at all the filling 
stations. Some of the garages are sell- 
ing at higher prices ranging as high as 
18 cents. This increase is regarded as 
chiefly a part of the general advance 
throughout the country, and the price is 
still lower than it had been in this ter- 
ritory the greater part of the last four 
or five years. This has been the second 
advance of 1 cent in the last two weeks. 
The 13-cent price in force a few weeks 
recently was the lowest on record for this 
territory during the last fifteen years. 

Minneapolis Gasoline Price Advanced 
Minneapolis, Minn., Sept. 20 — Both 
Standard Oil and independent companies 
announce an advance in the price of gas- 
oline of 1 cent The advance to 11% 
cents was made Sept 15. This price has 
prevailed since June 11, 1915. Even at 
the present price gasoline is much lower 
than October, 1913, when the figure was 
set at 16% cents. A reduction of 4% 
cents followed in December, 1914, which 
continued until June this year. Lessened 
crude oil production in the mid-continent 
fields is the reason for the advance. 



Five Owen Cars on 
Four-Day Tour 

Makers of Electrically-Con- 
trolled Machines Give Suc- 
cessful Demonstration 

Great Barrington, Mass., Sept 22 — 
Special Telegram — Touring by the man- 
ufacturers received an invigorating stim- 
ulus this week when the Owen Mag- 
netic Car Co., New York, conducted a 
four-day tour of 750 miles which went 
North through Albany, Lake George and 
Plattsburg and returned to New York 
City by way of Burlington, Manchester, 
Pittsfield and Poughkeepsie, the tour be- 
ing entirely an invitation one for the 
technical and trade press of New York 
and Brooklyn for the purpose of dem- 
onstrating the Owen Magnetic car in 
which an electric magnetic system of 
transmission replaces the conventional 
gearset and clutch system. 

Five Cars on Tour 

Five Owen cars made up the tour, 
which embraced a trip through the 
heaviest grades of the Adirondacks, 
Green Mountains and Berkshires, the 
cars averaging over 200 miles per day 
with traveling averages well up to 25 
m.p.h. in the mountain sections. All five 
cars behaved admirably in the hands of 
the newspaper men, several of whom 
drove them for 100-mile stretches. The 
Magnetic car has publicly demonstrated 
that it is not an experimental machine 
but a well tried out proven design that 
possesses several merits peculiar to it- 
self. The performance of all five cars 
on the long mountain grades was a sur- 
prising feature to all and the effective- 
ness of the electric brake which holds the 
car at 15 m.p.h. on the longest and 
steepest grades adds a new pleasure to 
mountain touring. 

Entz on the Run 

Justus B. Entz, inventor of the elec- 
tric transmission system used, was pres- 
ent on the run. One car was driven by 
its owner who has already driven it 7000 
miles. Ray M. Owen, president of the 
Owen company, was host for the party 
of sixteen. The tour was not restricted 
by any schedules but was primarily to 
demonstrate the electric transmission 
system. One of the new features in 
driving the magnetic car is that when 
coasting, the car automatically overruns 
the engine and when the engine is 
speeded up at the foot of the decline it 
takes up the load automatically. The 
major control rests with a small con- 
troller lever on the steering wheel which 
gives the seven forward speed positions, 
in another position serves as electric 
starter and at still another position op- 
erates an effective electric brake. 
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Trade Review of the 
Week 

Lack of Cars for Immediate 
Delivery Handicaps Dealers 
— Factories Are Busy 

Detroit, Mich., Sept. 21 — The indus- 
try here showed little change last week 
over the previous period. Factories are 
rushed, and activity is everywhere, just 
as it has been right along. 

In dealer quarters they are still feel- 
ing the effects of the Michigan State 
Fair which closed last week. This ex- 
position brought in a good line of pros- 
pects which are now keeping the sales 
forces busy. There seems to be one 
drawback to the dealer activities, how- 
ever. That is the lack of cars. It is be- 
coming harder and harder to hold cus- 
tomers to deliveries which in many cases 
cannot be made for several months. The 
good days are rapidly going, and buyers 
want their cars to enjoy as long as they 
can before winter sets in. Thus they 
will sometimes go elsewhere when a 
dealer cannot get them a car within a 
reasonable time. This is all the more 
aggravated since many of the cars are 
about on a par as to value and many 
prospects do not care which of several 
that suit their pocketbook they take. Of 
course, this gets right back to the fac- 
tories, which say that the trouble in sup- 
plying dealers' demands is not alone in 
Detroit but almost everywhere. 

To Boom Export Trade 

To stir up export trade, several of the 
big companies have already, or soon will, 
send representatives to foreign coun- 
tries. Among these are Dodge, Hudson 
and Hupp. This does not mean Europe, 
but South America, Australia, etc. 

In factory circles, last week's develop- 
ments included the securing by the King 
Motor Car Co. of an additional four-story 
plant of 70,000 sq. ft. floorspace to take 
care of business growth. This is close 
to the main plant. The Hyatt Roller 
Bearing Co. also made Detroit its dis- 
tribution point, and will have a new 
warehouse here. At the present time a 
carload of bearings is being received 
here daily from the plant at Newark, 
N. J. 

On Sept. 16, Chalmers had the biggest 
shipping day in its history, 133 automo- 
biles being shipped. Packard began de- 
livery of its twin sixes also, and is work- 
ing with utmost speed. It is expected 
that the Packard working force will soon 
be increased from its present total of 
8800 to 10,000. 

The Detroit Board of Commerce, al- 
ways a very active institution, has taken 
another step which will help the manu- 
facturers. It has opened a co-operative 



branch of its bureau of domestic and 
foreign commerce, the duty of which will 
be to work with the manufacturers to se- 
cure outside business, both domestic and 
foreign. 

New York Sales Normal 

New York City, Sept. 22 — Sales con- 
ditions during the last two weeks in the 
automobile trade were normal. The deal- 
ers are making many deliveries, and 
shipments from the factories are coming 
in regularly. 

Now that the vacation period is over, 
and thousands of those who bought cars 
to tour in during the summer, are back 
in town, inquiries from that class of 
buyers, have fallen off. The dealers, 
however, are now busy preparing for the 
fall demand by getting in special bodies. 
At present there is a considerable de- 
mand for closed bodies for winter use. 
The high-priced cars, especially, are get- 
ting in many inquiries for them. 



Three New Dart Truck Models 

Waterloo, Iowa, Sept. 16 — The 
annual meeting of the stockholders of 
the Dart Motor Truck Co., this city, was 
held Sept 10. A 7 per cent cash 
dividend was declared on the preferred. 
An increase of about 30 per cent in busi- 
ness over last year, was reported. 

The company also announced three 
new models. One was a small model of 
750 lb. capacity, having a 1% by 4-in. 
motor, unit power plant, Disco electric 
starting and lighting system, 30 by 
3% -in. pneumatic tires mounted on de- 
mountable rims, 106-in. wheelbase, sell- 
ing with express body for $675. Also a 
%-ton worm-drive, using a Buda motor, 
3% by 5% -in. with unit power plant, 
124-in. wheelbase, 36 by 3-in. front and 
36 by 3%-in. rear solid tires or 36 by 
4-in. front and 36 by 4%-in. rear pneu- 
matic tires on demountable rims, op- 
tionally, at the same price, $1,300 for 
chassis alone. Also a 2 to 2 %-ton worm- 
drive, 4% by 5%-in. motor, unit power 
plant, 150-in. wheelbase, 36 by 4-in. 
front and 36 by 4-in. dual rear wheels 
and tires, using steel wheels, price 
$2,100. 

A board of directors was elected, 
which in turn elected the following of- 
ficers for the ensuing year: C. W. 
Hellen, president and general manager; 
W. A. Baxter, vice-president and sales 
manager; E. L. Stover, secretary, and 
C. C. Wolf, treasurer. 

17,523 Reo Cars and Trucks 

Lansing, Mich., Sept. 18 — The com- 
bined output of the Reo Motor Car Co. 
and the Reo Motor Truck Co. during the 
business year ending Sept. 15, was 17,- 
523 passenger cars and trucks of which 
16,023 were of the former class. 



Texas Crops Pro- 
mote Good Trade 

Farmers Buy Many Cars — 
Trucks in Demand — Good 
Roads Influence Sales 

Austin, Tex., Sept 20 — Several highly 
favorable factors are contributing 
largely to the unprecedented activity of 
the automobile trade in Texas at this 
time. Overshadowing all other in- 
centives are the splendid crops and the 
good prices that have been and are being 
obtained for the different products. 
While it is true that the State's cotton 
yield will probably fall a few hundred 
thousand bales short of what it was last 
year it is bringing 3 or 4 cents a pound 
more than it was 12 months ago, while 
cotton-seed is selling for $10 to $15 per 
ton more than it was a year ago. The 
wheat yield of Texas was approximately 
10,000,000 bushels more than it was in 
1914. This season's corn crop was con- 
siderably larger than last year, notwith- 
standing the poor outlook for a good 
yield earlier in the growing period. The 
forage crops are by far the biggest ever 
known. Much of it is being placed in 
silos and converted into ensilage. Oats 
and other small grains were produced 
in abundance. 

Dealers Behind Orders 

The first beneficial effects of the 
splendid crop prospects began to be felt 
by automobile dealers several weeks ago. 
Following the increased demand for cars 
that came from farmers orders for cars 
began to pour in from merchants and 
other members of the business element 
of the different cities and towns. It is 
stated that there is hardly a dealer in 
the State that is not far behind in filling 
orders that he has received for cars. 

It is also undoubtedly true that the 
summer car tourist season has had a 
great deal to do with the flourishing fall 
trade of cars. Many people learned for 
the first time the manifold enjoyments 
of automobile touring. Others discov- 
ered the big business benefits that were 
to be derived from the use of a car. 
There was more traveling over Texas in 
motor cars during the past summer by 
home people than ever before. Scores 
of people made tours of thousands of 
miles in this manner. 

Another thing that serves as en- 
couragement to automobile travel in this 
State is the wonderful improvement 
that has been made during the last year 
or two to the public highways. The 
good roads systems of the different 
counties have been greatly extended and 
extensive plans are on foot for further 
improvements of this character. 

The truck and delivery vehicle trade 
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is keeping pace with that of pleasure 
cars, according to the reports of dealers 
of Austin, San Antonio, Houston, Fort 
Worth and other cities and towns of the 
State. More sales of trucks are now 
being made than at any time in the 
history of that branch of the trade. The 
motor delivery vehicles have almost en- 
tirely superseded the old horse-drawn 
type of wagons and carts. 

One of the interesting features con- 
nected with the automobile trade in 
Texas is the improved appearance of 
sales rooms, garages and other adjuncts 
of the business over what they formerly 
were. Much attention to making these 
places attractive, convenient and com- 
fortable for the employees as well as to 
visitors .is now being given. 

Dann Self- Lubricating Bearing 

Chicago, III., Sept. 20 — A statement 
issued by the Dann Spring Insert Co., of 
this city, brings to light the fact that 
a bearing which will run without oil and 
a bushing which will lubricate without 
grease will soon be marketed. The name 
of the substance from which these bear- 
ings and bushings are manufactured is 
said to be Amalgamite and the company 
claims that with its use, a radical change 
in manufacture should take place due to 
the elimination of grease cups and even 
the oil reservoir in the crankcase. 

Some of the claims made for Amal- 
gamite are that it is indestructible, is 
unaffected by temperature conditions 
and shocks, and that with it scoring of 
cylinders is impossible because the piston 
rings can be made permanent lubricators 
while at the same time they are unbreak- 
able. 

Jelley Master Carbureter Manager 
Detroit, Mich., Sept. 20 — A. L. Jel- 
ley for a long time connected with the 
automobile industry of Kansas City, re- 
cently connected with the Master Car- 
bureter Corp., as general manager. W. 
E. Burk, who formerly was vice-presi- 
dent and general manager, has returned 
to California. 

The officers now in charge of the De- 
troit organization are as follows: A. L. 
Jelley, general manager; A. B. Walton, 
sales manager; E. T. Daniels, secretary 
and Jesse Cook, engineer. 

Leon Jaffess Assigns 

New York City, Sept. 21 — Leon Jaf- 
fess, dealer in second-hand rubber, tires, 
-tubes, etc., at 252 West Fifty-sixth 
Street, this city, 902 North Avenue, 
Plainfield, N. J., 400 North Fifth Street, 
Harrison, N. J., 973 Woodward Avenue, 
Detroit, Mich., and 5019 Euclid Avenue, 
■Cleveland, Ohio, has assigned for the 
■benefit of creditors to Max Bieber. 

He began business in 1909. In July 
last he bought a plant at Plainfield, 
!N. J., for about $29,000. 



18,771 Fords Sold in 
Canada 

Output for 1916 Expected to Be 
30,000— Large Stock Divi- 
dend Expected 

Detroit, Mich., Sept. 21 — In financial 
circles here the rumor has been current 
during the last two months that the Ford 
Motor Co. of Canada, Ltd., will declare 
before the end of the year an exceptional 
large stock dividend in addition to its 
regular cash dividend which amounts to 
40 per cent annually. 

Officials of the Canadian concern are 
not willing to say anything regarding the 
proposed dividend, but local brokers say 
that this stock dividend will be from 500 
to 600 per cent. The par value of the 
shares of the company is $100; the most 
recent sale of the stock was made at 
$1,535 a share. 

The business of the Canadian company 
has been very satisfactory since the be- 
ginning of the 1916 fiscal year, that is 
since Aug. 1, 1915. During that month 
sales made were 206 per cent ahead of 
those made in August, 1914. September 
thus far is also greatly ahead of last 
year in sales. Production is at the rate 
of over 100 cars per day. 

The foreign business or export end of 
the general business which has always 
been a most important part of the Cana- 
dian company's affairs, is again in- 
creasing rapidly, and indications are, so 
said an official of the company, that it 
will keep up growing. 

Sales in 1915 totaled 18,771 cars; in 
1914 the cars sold totaled 15,657. In 
1913 a total of 11,584 cars were disposed 
of while sales in 1912 numbered 6,388 
cars. 

The output for 1916 is expected to be 
30,000 or more. 

21,456 Fords in Canada 

Ford, Ont., Sept. 20 — More than one- 
third of the total number of automobiles 
in all the Dominion of Canada are Ford 
cars, according to the complete registra- 
tion figures for the year 1914. The 
exact figures are 21,456 Fords or 38.08 
per cent of the total number of cars of 
all makes. These figures, however, have 
been materially increased in the present 
year, for since then 13,155 more Fords 
have been sold in Canada, and un- 
doubtedly the proportion to other ma- 
chines is still as great, if not greater. 

One of Timken's Additions Completed 

Detroit, Mich., Sept. 20 — Of the sev- 
eral new buildings which will eventually 
double the present size of the Timken- 
Detroit Axle Co.'s plant, one of the big- 
gest was recently completed and is now in 



full operation. This is the four-story 
structure on Clark Avenue, which is now 
entirely used as an assembly plant for 
worm drive commercial car axles. 

The first floor is used for incoming 
stock and as general receiving room ; the 
second and third floors are given over to 
machining axle parts, while the fourth 
floor is used for assembling the complete 
axle. The basement is used for stock. 

The total floorspace of the building is 
about 100,000 sq. ft. and with its equip- 
ment of machines and machinery cost 
about $500,000. 

Work is well under way on the new 
drop forge plant. All departments are 
working to their full capacity. 

S. A. August Imports $96,822 
New York City, Sept. 20 — Auto- 
mobile exports from New York City to 
South America during August amounted 
to $96,822. Argentine led the other 
countries with $27,330. Venezuela was 
a close second with $25,901. Chile was 
third with $24,831 and Brazil fourth 
with $11,535. Colombia imported $1,044 
worth of cars and the rest of the coun- 
tries imported only $1,709 in cars. 

Burdick with New Era Co. 

Joliet, III., Sept. 20 — W. J. Burdick 
has resigned as Western sales manager 
of the Sears-Cross Co., and hereafter 
will be connected with the New Era En- 
gineering Co., this city, as secretary and 
purchasing agent. 

C. A. Gilbert, Gibney Sales Mgr. 
Conshohocken, Pa., Sept. 20 — C. A. 
Gilbert has been made general sales man- 
ager of the Gibney Tire & Rubber Co., 
this city. Formerly he was Pacific 
Coast general sales manager for the Uni- 
ted States Rubber Co. 

McKee with Russel M. Seeds 

Indianapolis, Ind., Sept. 20 — Homer 
McKee, formerly advertising manager of 
the Cole Motor Car Co., this city, and 
since that time Indianapolis representa- 
tive of the Mahin Advertising Co., has 
become vice-president of the Russel M. 
Seeds Co., of Indianapolis. 

Bethlehem Plug Foreign Orders 

New York City, Sept. 20 — During the 
past 2 weeks, more than 100,000 Beth- 
lehem five-point spark plugs have been 
shipped to the war departments of three 
of the European countries now at war. 

Halifax Man Wins Houck Contest 
Chicago, Sept. 15 — J. Mullane, Hali- 
fax, N. S., has been declared winner by 
the judges of the contest promoted by 
the Houk company, which contest con- 
sisted in describing a picture showing an 
automobile stopped to change a wheel 
when carrying dispatches in war. 
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Milwaukee Dealers Make Big Success of 

Fall Fair Show 

Proper Methods Prove That When Well Conducted the Fair Show Means More 
Real Business Than Indoor Exhibition — 30,000 See Cars in 
Week — Gate Receipts Alone $3,000 — Cost $4,500 



Milwaukee, Wis., Sept. 18 — It has 
fallen to the lot of the Milwaukee Auto- 
mobile dealers to tell the entire country 
how to conduct an automobile show at 
a fall fair. This has been fall fair 
week in Milwaukee, the State fair being 
held here all week. During the week 
the dealers of this city have staged one 
of the best shows ever held in the State 
from a business point and tonight the 
dealers instead of being dissatisfied with 
the fall fair as they were a year ago 
are happy, and so pleased with the fall 
fair as a place for a proper automobile 
show that if it were put to a vote 
whether to do without the January auto- 
mobile show in the Auditorium in the 
city or the show at the fair grounds 
there would be a majority vote in favor 
of the fall fair show. 

Show Well Conducted 

And this is merely because the motor 
show at the fair grounds this week 
has been properly conducted. For 
nearly seven years the dealers have been 
exhibiting cars at the fall fair in a half- 
hearted manner, not very pleased and 
only exhibiting because, leaving out the 
city of Milwaukee, 85 per cent of the 
cars sold in the State of Wisconsin are 
sold to farmers. Farmers make up the 
majority of the attendance at the fall 
fair; then as the Milwaukee dealers 
reasoned, this fall fair should be the real 
place to exhibit 1916 cars, but it must 
be done properly. This was how it was 
done. 

The fair grounds in Milwaukee are 
typical ones, located well outside of the 
limits of the city, so that if you go by 
trolley you pay 7 cents; if by jitney 25 
cents, and by taxi, anything from $1 up. 
The Milwaukee dealers under the leader- 
ship of George W. Browne, chairman 
of the show committee, and Overland 
distributor for the State, made up their 
minds they would not have a show like 
previous ones of automobi!es, in which 
they were under a cement roof about 20 
ft. from the ground, with a manure 
spreader at one side of them, a traction 
engine in front of them and a hit-and- 
miss gasoline engine at their left, mak- 
ing it impossible to sensibly talk sales 
and cars to customers. 

To get matters right Chairman 



Browne and the other members of the 
dealers, including President Edwards, 
Kissel and Dodge agent, went before the 
State Board of Agriculture and told 
them what had to be done for the motor 
exhibit at the fair. 

What Was Needed 

The cement roof, already referred to, 
covered a vacant floor 150 by 350 ft. 
If sides were added to this floor and the 
roof there would be an ideal inclosed 
building 150 by 350, offering over 50,000 
sq. ft. of floorspace, the best in the state 
fair grounds, for an automobile show. 
The State Board of Agriculture agreed 
to erect the cement and glass walls at 
a cost of $6,000 and turn the building 
over entirely to the Milwaukee car deal- 
ers for $3,000, with the provision that 
the dealers should have absolute control 
over all automobile and accessory ex- 
hibits in the fair and further that they 
could charge the nominal fee of 10 cents 
to get into the motor car show, all other 
exhibit buildings in the fair grounds to 
be open to all. This was agreed upon, 
contracts were signed and dealers 
started to boost for a real motor car 
show. 

Real Attraction of Fair 

That they succeeded has been more 
than demonstrated by the interest in 
the show all week. Every day more 
than 40 per cent of those who paid to 
get into the show grounds have paid the 
extra 10 cents to get into the automo- 
bile show. The motor car show has been 
the real attraction of the fall fair. It 
has by long odds been the only real ex- 
hibit. Charging 10 cents for admission 
has been a success. It has kept the riff- 
raff out. Those really interested in mo- 
tor cars, motor trucks and accessories 
have entered. The show has been as 
orderly and high-class as any winter 
show. There have been over sixty 
makes of gasoline and electric passen- 
ger cars; three or four makes of 
gasoline trucks and over twenty acces- 
sory exhibitors. Only 1916 gasoline 
passenger car models have been shown, 
and the decorations erected by the deal- 
ers, the music provided by two bands and 
all show regulations are on a par with 
those of the January show in this city 



customarily held in the big auditorium. 

This week's show has been a real busi- 
ness show. Cars have been sold, many 
prospects have been discovered, and the 
business done in closed cars has been 
exceptional. Car sales have been made 
to scores of small towns throughout the 
State. Milwaukee distributors who have 
the control of the entire State have had 
from 50 to 100 dealers in. There have 
been dealers' dinners and dealers' talks. 
Many new dealers have been appointed, 
and best of all, these dealers have con- 
tracted for cars which are for imme- 
diate delivery. It has not been a case 
of the new dealers putting off the 
placing of actual orders for a month 
or two, as is the case in the January 
show. Now is a good time for the deal- 
ers throughout the State to make sales 
and deliveries. The farmers have fin- 
ished harvesting. Some have sold their 
crops and got the money in the bank. 
They know how much they have to 
spend. There are three good months 
ahead of them in which they can use 
the new car. The slack season of the 
year is ahead of them. It is a good 
time to buy a car. In the spring they 
are very busy sowing the crops. The 
dealer has a much better chance with 
the farmer and small-town buyer in 
September and October than in Febru- 
ary and March and April. If the dealer 
waits until spring the farmer will have 
spent a good part of his money in farm 
machinery, etc. To-day the dealer has 
an even chance with all of the farm 
implement agents and others who are 
looking for some of the crop money. 

30,000 See Show in Week 

And the Milwaukee dealers have made 
a little money out of the show. Mem- 
bers of the dealers' association will per- 
haps get the money returned that they 
paid for exhibit space. They charged 25 
cents a square foot for space, the aver- 
age dealer paying $110 for his space, 
those taking double space paying $220 
and a few paying over $300 for large 
spaces in which a dozen cars were 
shown. Before the show opened the 
dealers had taken in over $1,600 for ex- 
hibit space. On Wednesday 6500 paid 
admission to the motor car exhibit, giv- 
ing a revenue of $650 for the day, which 
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■was 42 per cent of the paid attendance 
into the grounds of the fair. Thursday 
was Milwaukee day and the attendance 
went much higher. Approximately 
30,000 visited the motor show during the 
week, giving a revenue of $3,000. 

The total cost of staging the show 
was about $4,500. This was made up 
of $3,000 paid the fair association, and 
other money spent for advertising 
throughout the entire State and also to 
pay for the helpers in the building, such 
as ticket sellers, door men, sweepers, 
electrician, carpenter, etc. 

The Advertising Tour 

The advertising scheme of the dealers 
was a motor tour through the State 
which was ■ carried out several weeks 
ago. In this tour over forty-two towns 
and cities were passed through and the 
dealers distributed literature on the 
fair and also on the motor show. They 
took a brass band on the tour. It played 
in every city, town and village. It was 
a grand advertising scheme. In addi- 
tion the dealers had 300 bill boards ad- 
vertising the fair and the automobile 
show. These were in every city, town 
and village. They cost $1,050, but 
proved a good investment. 

With such a preparation and such a 
show is it any wonder that new life was 
injected into the show and is it any 
wonder that the dealers are smiling to- 
night, happy after a week of real good 
business in spite of the rainy weather 
that marred the attendance on several 
days? Organization and co-operation 
did it all. 

What the Dealers Say 

Hear what a few of the dealers think 
of the fall fair motor car show. 

F. Edwards, Kissel and Dodge dealer 
and president of Milwaukee Dealers' 
Association — It is the best business 
proposition I have ever bumped into at 
a show. I did more business during the 
first two days of the show than in the 
whole week of the winter show. We are 
selling cars and getting prospects for 
the city and also for the entire State. 
Now is the best time of the year to 
catch the farmer. He is through with 
the crops and has plenty of money. 
Farmers and business men from small 
towns and cities around the State are 
buying now and want immediate deliv- 
eries. The demand for closed cars and 
those with detachable tops is heavier 
than ever before. Outside of Milwaukee 
50 per cent of our business is to farm- 
ers. If it came to vote as to whether 
we dropped the winter show in January 
or the fall fair show I would vote with 
both hands to continue the fall fair 
show. The attendance this year is good. 
Next year it will be better. It has been 
an experiment this year, but show visit- 
ors will go home and tell about the 
motor show and will come back in con- 



siderably greater numbers a year hence. 

N. E. Osmond, Jeffery— There are 
sixty-four Jeffery dealers from the 
State attending the show and many of 
them have brought prospects with them. 

Demand for Winter Tops 

Edgar Sanger, Hupmobile and 
Stearns — This show is away ahead of 
the January one in the Auditorium. We 
are getting prospects who want cars 
right now. The farmers all want quick 
deliveries and that will cause a little 
trouble with some concerns that cannot 
make them. The demand for closed 
cars is growing, in fact, the demand for 
the detachable top is unprecedented. A 
car without a winter top is to-day much 
the same as a person wearing an over- 
coat but without gloves. Seventy-five 
per cent of my retail sales are cars with 
detachable bodies. This is a much bet- 
ter season to place dealers than in 
January. 

Farmers Buy in Fall 

W. H. Hathaway, district representa- 
tive, Cadillac — The fall is the best sea- 
son of the year to sell the Wisconsin 
farmer. In the spring he is too busy 
sowing the grain and tilling the soil. 
This has been a particularly good year 
with the Wisconsin farmer as all crops 
excepting corn have been good. This 
is the best season of the year to sell 
closed cars, and the January show is 
entirely too late for closed car sales. 
October to January are the months for 
selling closed cars, and this year the 
closed car business is being worked in 
small towns around the State. We sell 
one-third of our cars in the State to 
farmers. One dealer in a town of 1500 
has taken seven cars for 1916. 

H. W. Bonnell, Mitchell— At present 
the country business around the State 
is ahead of the city business and the 
fall fair is the best place to round up 
this country trade. Over forty dealers 
from the State are at the show with 
prospects. 

Mr. Crafter, Winton — Crops condi- 
tions have been good throughout the 
State and bankers and business men in 
towns of 1500 and over are in good 
humor and are buying better than ever 
before. There is a perceptible demand 
for cars with special colors, there being 
many evidences that brighter colors are 
going to replace the sombre black of the 
past few years. More limousines are 
being sold than ever before. 

Many Truck Prospects 

Mr. Millman, Stegeman Truck — We 
get three or four times more prospects 
at the fall fair than we do at the Jan- 
uary show. We do not expect to sell 
trucks at this show, but we do get 
prospects. We are going to exhibit at 
one or two of the best county fairs in 
the State. The city markets are over- 



crowded and there is better business 
with the out-of-town people in the 
smaller places, when you meet at the 
fall fairs. Our sales throughout the 
State are three times what they were 
last year. 

George W. Browne, Overland — We 
have a 600 per cent increase inclosed 
car business over last year and the fall 
fair comes at a time when this closed 
car business can be properly presented 
to the buyers. Our State dealers are 
all at the show, many of them with 
many prospects. 

Delaware Non-Reciprocal Law May 
Be Repealed 

Wilmington, Del., Sept 20 — An en- 
actment of the last Legislature affect- 
ing motorists of other States is proving 
so obnoxious that the police of Wilming- 
ton have voluntarily stopped enforcing 
it. 

Originally the Delaware law was 
wholly reciprocal, but because some busi- 
ness concerns in Pennsylvania were op- 
erating trucks in Delaware without pay- 
ing a Delaware license, the last Legisla- 
ture amended the law so as to prohibit 
motor vehicles owned by non-resident 
corporations being operated in Delaware 
without a Delaware license. As little 
was known of this change outside of the 
State, non-resident drivers were con- 
stantly falling into the trap, and the 
courts had no alternative but to fine 
them. 

One result of this was to drive busi- 
ness away from Wilmington, though 
many concerns took out Delaware 
licenses in order to continue doing busi- 
ness here. For a time the traffic police 
were making arrests by the wholesale, 
but there was such a protest that now, 
instead of arresting a violator they take 
him to the nearest license agent and if 
he takes out a Delaware license he is 
allowed to proceed, but if he refuses he 
is prosecuted. 

It is altogether probable that the next 
Legislature will repeal the obnoxious 
law early in the session. This amend- 
ment does not apply to cars owned by 
individuals, who can operate in Delaware 
with a license of their own State. 

Proposed New York Law Requires All 
Drivers Licensed 

New York City, Sept. 20— The next 
Legislature will be asked to enact a law 
requiring that all automobile drivers be 
licensed after a qualifying examination. 
It is stated that more than one-half of 
the fatal automobile accidents in this 
city are probably due to the inefficiency 
of owners or members of the families of 
owners and in many cases the inefficiency 
is due to incurable physical defects or to 
practically unalterable psychological dis- 
qualifications. 
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G. M. C. 50 Per Cent 
Dividend 

Company Earned $14,926,322 
in Fiscal Year — Seventeen 
Directors on New Board 

New York City, Sept 18 — The direc- 
tors of the General Motors Co., at their 
meeting concluded Thursday night, de- 
clared a dividend of 50 per cent in cash, 
being $50 a share, on the $16,506,783 in 
common stock, payable Oct. 15 to share- 
holders of record on Sept. 30. The board 
recommended the inauguration of regu- 
lar quarterly common dividends, the rate 
to be determined by the incoming board. 

The regular semi-annual dividend of 
3% per cent has been declared on the 
preferred stock, payable Nov. 1 to stock- 
holders of record Sept. 30. 

During the 1915 fiscal year which 
ended July 31, the General Motors Co. 
earned 81.2 on the common stock out- 
standing, compared with 37.6 per cent in 
1914. 

The surplus available for the common 
stock amounted to $13,408,839, compared 
with $6,201,055 in the previous fiscal 
period. 

The net income, after deducting manu- 
facturing, selling and administration ex- 
penses and maintenance and depreciation 
amounted to $14,926,322 as compared 
with $7,947,412 in 1914. The total cash 
on hand July 31, of this year was 
$14,526,124 and the funded debt 
amounted to only $2,328,000, being the 
balance on the 6 per cent notes which 
mature Oct. 1. This will be paid off. 

Gross Sales, $94,424,841 

During its business year just ended, 
the company's gross sales totaled $94,- 
424,841, the total number of automobiles 
sold being 76,068. In 1914 the company 
sold 58,987 and the gross sales amounted 
to $85,373,302. 

From Aug. 1 to Sept. 14 of the 1916 
fiscal year the value of the sales as com- 
pared with the same period of 1915 more 
than doubled, the amount being $16,176,- 
761 as compared with $7,585,739 last 
year. 

In view of the expiration of the vot- 
ing trust on Oct. 1, the following proxy 
committee was agreed upon for the 
annual meeting Nov. 16; P. S. DuPont, 
W. C. Durant, L. G. Kaufman, C. W. 
Nash and J. J. Storrow, to vote for the 
following directors: Lammont Belin, 
director of the Aetna Explosives Co.; 
L. G. Kaufman, president of the 
Chatham & Phoenix National Bank; 
Pierre du Pont, S. F. Prior of the Union 
Metallic Cartridge and Remington Arms 
Co.; A. H. Wiggin, C. H. Sabin, J. A. 
Haskell, A. G. Bishop, E. W. Clark, 
W. C. Durant, H. J. McClement, C. S. 



Mott, C. W. Nash, Thomas Neal, J. J. 
Roskob, Albert Strauss and J. J. 
Storrow. 

The new board of General Motors will 
consist of seventeen against fourteen in 
expiring board. The two boards are 
compared in the following list, the first 
eight names in each being identical: 

NEW BOARD 
E. W. Clark 
J. H. McClement 
Thomas Neal 
C. S. Mott 
C. W. Nash 
J. J. Storrow 
Albert Strauss 
W. C. Durant 
Lammot Belin 
L. G. Kaufman 
Pierre du Pont 
S. F. Prior 
A. H. Wiggin 
C. S. Sabin 
J. A. Haskell 
A. G. Bishop 
J. J. Roskob 

Among the assets carried the past 
year are $1,001,000 in municipal secur- 
ities, a post which was not carried on the 
balance sheet in former years. 

In his statement to the stockholders of 
the company, President Charles W. 
Nash, says: "The common stock has 
never received a cash dividend since the 
company was organized Sept. 16, 1908. 
Your directors have followed the policy 
of building up the cash assets and the 
credit of the company and so have accu- 
mulated and held large cash balances 



OLD BOARD 
E. W. Clark 
J. H. McClement 
Thomas Neal 
C. S. Mott 
C. W. Nash 
J. J. Storrow 
Albert Strauss 
W. C. Durant 
Joseph Boyer 
R F. Herrick 
E. D. Metcalf 
M. J. Murphy 
M. L. Tilney 
Jacob Werthelm 
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Showing phenomenal rise In value of Gen- 
eral Motors common from first of year to 
Sept. 18, based on highest value reached each 
month 

pending the maturity of the 6 per cent 
notes, the original issue of which was 
$15,000,000, and the last of which will 
be paid Oct. 1 next. During the past- 
year, for the first time, it has not been 
necessary for the company to borrow 
money. 

"Further marked improvements in 
manufacturing methods will be con- 
tinued, but can hardly be expected in 
future to yield such large gains in out- 
put with such moderate expenditures on 
new buildings and machinery as have 
characterized the last five years. It is 
also true, in the opinion of your direc- 
tors, in view of the strong financial posi- 



General Motors Co. Income Account for Four Years 

1915 1914 1913 

Net profit sub. cos $14,926,322 $7,947,412 $8,284,140 

Gen'l Motor's share 14,794,190 7,819,968 8,184,053 

Int. on notes 336,387 570.235 724,581 

Surplus $14,457,803 $7,249,734 $7,459,471 

Pf. dividend 1,048,964 1,048,679 1,048.534 

Surplus $13,408,839 $6,201,055 $6,410,937 

The profit and loss account follows: 1915 1914 1913 

Profit and loss surplus July 31, 1914. . $6,689,428 $2,945,379 $1,262,594 

Surplus for year ended July 31, 1915. . 13.408,839 6,201,055 6,410,937 

Total $20,098,267 $9,146,434 $7,673,532 

Plants and equipment 113,107 2,457.007 4,728,153 

Profit and loss surplus July 15, 1915. . $19,985,160 $6,689,427 $2,945,379 



1912 
$4,838,449 
4,746,757 
850.463 

$3,896,293 
1.040,211 

$2,856,083 

1912 
$1,240,175 
2,856,082 

$3,639,259 
2,376,665 

$1,262,594 



Consolidated Balance Sheet of General Motors Co. and Subsidiary Com- 
panies, July 31, 1915 

ASSETS. 

1915 1914 1913 

•Real est., pits., equip $15,819,852 $15,432,917 $16,845,94? 

Pat., agreements, etc 413,500 471,200 1,508,672 

Misc. invest 367,185 352,735 367,065 

Cash 14,526.124 13,452,663 6,236,251 

Sec of other corp., etc 1,001,000 

Notes and accts. rec 3,944,681 3,358,791 3,449,335 

Inventories 14,049,298 11,642,370 18.170.907 

Prep'd exp 533,586 387.578 412,756 

Good-will 7,934,198 7,934,198 7,934,198 

Total $58,589,424 $59,114,600 $58,538,160 

LIABILITIES. 

Pfd. stock $14,985,200 $14,985,200 $14,985,200 

Com. stock 16,506,783 16,601,783 16.501,783 

Funded debt 2.328.000 7,852,000 10,935,000 

Outstanding cap. stock 528,000 573,000 578,000 

Sur. Sub. Cos 4 5 4,4 2 3 4 31,14 2 4 09.25! 

Accts. payable 1,380,908 3,772,123 4,821.744 

Liab. accrd., not due 1,270,302 1,000,247 1,048,9*0 

Notes payable 3 00,000 

Res. for pfd. dlv 2 6 2,24 1 2 6 2,24 1 262,241 

Res. for contingencies 8 8 8,4 0 6 9 65,2 8 8 2,162,271 

Surplus 19,985,160 6,689,428 2,945,37» 

Total $58,5?9,4 24 $59,114,600 $58,538.1«t 



•After deducting depreciation reserve of $6,933,571 against $6,082,149 in 1914 and $3,613,- 
029 in 1913. 
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tion your company now occupies, that 
the time is near when larger additions to 
plant, made necessary by the growth of 
the business should be made. Your board 
does not believe in running into debt, 
and it was partly because of these prob- 
able extensions, a portion of which have 
now been authorized, that your board 
voted to set aside the $1,000,000 referred 
elsewhere as invested in short time 
securities." 

How General Motors common stock 
has ascended since the first of this year 
is shown in the accompanying table and 
illustration, which give the bid and asked 
prices at the beginning and the end of 
each month. 

Bid Asked 

January 5 81 82 

January 26 90 91% 

February 2 93 95 

February 24 94 95 

March 3 92 93 V4 

March 31 124 125 

April 6 126 128% 

April 26 145 147 

May 1 143 145 

May 31 135 136% 

June 7 151 153 

June 28 152 154 

July 5 156 157 

July 27 179% 181 

August 3 177 179 

August 30 219 220% 

Sept. 7 241 243 

Sept. 18 280 288 

In July, 1912, the stock was quoted at 
32-33, while in July, 1913, at certain 
times there were bids at 26 to 32 asked. 
In September, 1913, the stock quoted 
35-37 and at the end of December there 
was 36% bid and 38 asked. 

At the time of the start of the Euro- 
pean war in 1914 the common was quoted 
at 82-84. Early in December of that year 
the stock was down to 68-72 but on Dec. 
29 the records show that the quotations 
had again gone up, bid being at 76% and 
asked at 77%. 



New Ajax Tire Plant 

Trenton, N. J., Sept. 20 — The annual 
meeting of the stockholders of the Ajax- 
Grieb Rubber Co., this city, was held 
last week, and a dividend of 7 per cent 
on the preferred and 24 per cent on the 
common was declared. 

A new plant is to be built immediately 
which will be 200 by 35 ft., three stories, 
and adding 210,000 sq. ft. of floorspace. 
Foundations are to be capable of carry- 
ing three additional stories which will 
be added later. The extensions include 
a new power house, engine, dynamo and 
boiler units. 

500 Ross Eights for England 

Detroit, Mich., Sept. 20 — The . Ross 
Automobile Co., this city, has closed 
a contract for 500 cars for delivery this 
year, with Mann-Overton's Ltd., London, 
England. Arrangements have also been 
made for renewal contracts to cover 
three years and the exclusive represen- 
tation in the United Kingdom, the 
Colonies and France. 



Studebaker School 
for Employees 

Three -Year Commercial, Me- 
chanical and Technical 
Courses with Savings 

South Bend, Ind., Sept. '20— The 
Studebaker Corp., of this city, has made 
announcement of the establishment of a 
training school for the purpose of as- 
sisting the young men employees of the 
corporation to avail themselves of an op- 
portunity of taking a commercial, tech- 
nical or mechanical course, extending 
over a period of three years. The con- 
ditions as set forth in the announcement 
are as follows: Regular students must 
be under seventeen years of age for the 
preparatory office course and under 
twenty for the apprentice training 
course. They must be physically sound 
and of good moral character. The course 
will be carried on for three years and 
will not interfere with the regular work 
of the student. The student will con- 
tribute 50 cents a week of his wages as 
a guarantee of good faith in continuing 
in one of the courses until same is fin- 
ished, which sum will be forfeited to the 
corporation in case the student should be 
dismissed for incompetency, irregularity, 
or any reason other than sickness, or 
leaves of his own free will. This weekly 
contribution will be deposited in a sav- 
ings bank to the credit of the student, 
the total sum with interest to be re- 
turned to the student when he has satis- 
factorily completed his course. The 
corporation will in recognition of this 
effort for self-development pay the 
student's membership in the Y. M. C. A., 
and arrange for the course under the 
supervision of the Y. M. C A. and pay 
all expenses. -In addition to the forego- 
ing a bonus of $100, $50 and $25 for 
each student completing the course with 
an average percentage of 95, 90 and 85, 
respectively will be given. 

8-Hr. Day in Studebaker Plants 
Detroit, Mich., Sept. 20 — The Stude- 
baker Corp. announces an 8-hr. working 
day, effective Nov. 1. 

Detroit Makers Benefited by New 

Local Department 

Detroit, Mich., Sept. 17 — Hereafter, 
Michigan manufacturers and exporters 
wishing information will not have to 
write to the Department of Commerce 
in Washington. The Detroit Board of 
Commerce has now completed arrange- 
ments for the opening of a co-operative 
branch of the bureau of foreign and 
domestic commerce and will thus be able 
to furnish those interested with reports 
made by the special agents from the 



department as well as other information 
the manufacturers may desire. With 
the growing domestic and export trade 
in the Detroit district it has been found 
advisable to give the manufacturers 
quicker service and the new branch will 
greatly facilitate and help in this con- 
nection. 

British Makers Meet to Offset American 
Invasion 

London, England, Sept 1 — Repre- 
sentatives of a number of leading British 
automobile manufacturers held a meet- 
ing in this city lately, Edward Manville, 
chairman of the Daimler Motor Co., pre- 
siding. The meeting was private, but in 
an official statement issued after the con- 
clusion of the proceeding, it was stated 
that "these manufacturers contemplate 
taking steps to approach the government 
concerning the complete engagement of 
the great majority of British motor man- 
ufacturers on government work, and 
their inability, owing to the fact, to meet 
foreign competition on fair terms, so far 
as normal trade is concerned." 

It was stated that there was still a 
considerable trade in private and com- 
mercial cars, which was being captured 
mainly by American makers. 

Transmission Ball Bearing Co. Formed 

Buffalo, N. Y., Sept 16 — The Trans- 
mission Ball Bearing Co., this city, has 
been incorporated with a capital of 
$100,000 to manufacture ball bearings 
for motors and trucks. The directors of 
the new company, which is the United 
States branch of the Chapman Double 
Ball Bearing Co. of Toronto, are W. J. 
Murray and J. P. Beatty of Toronto and 
W. M. Wilson of Buffalo. The office of 
the company is at 1407 West Avenue, this 
city. 

Mitchell Co. After Confiscated Cars 

Racine, Wis., Sept. 20— The Mitchell- 
Lewis Motor Co., Racine, Wis., has taken 
steps to recover from the Imperial Ger- 
man Government the value of a cargo of 
Mitchell cars confiscated by the Germans 
at the siege of Antwerp more than a year 
ago. Shortly before the war broke out 
several carloads of cars were shipped to 
the Mitchell-Lewis branch at Antwerp. 
The cars arrived at destination safely, 
but when Antwerp was taken the Ger- 
mans commandeered them as spoils of 
war. The Mitchell company has obtained 
a certificate from the secretary of state 
of Wisconsin to prove that it is a duly 
authorized corporation of Wisconsin, U. 
S. A., and not a company licensed by a 
country at war with Germany. 

100 New Cars a Day 

Minneapolis, Minn., Sept. 16 — Dur- 
ing the past eighteen days, 1857 new 
automobiles were registered in Minne- 
sota, or more than 100 a day. 
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Billings & Spencer 
May Increase Stock 

Directors Vote in Favor of 
New Organization with 
$500,000 Capital 

Hartford, Conn., Sept. 20 — In order 
that the new factory may be financed, 
the Billings & Spencer Co. proposes an 
increase in capital to $500,000. The 
directors of the company at a meeting 
late last week so voted and on Oct. 26, a 
meeting of the stockholders is scheduled 
to be held. It is the intention to have 
a new corporation, which will carry the 
same name as the old one, take over the 
business. It is explained by the direc- 
tors that the capitalization of the com- 
pany is small in comparison to its busi- 
ness and its assets. The Billings & 
Spencer Co. has almost completed re- 
moval to the remodeled plant at the cor- 
ner of Park and Laurel Streets, for- 
merly occupied by the Columbia Motor 
Car Co., and the scene of the earliest ex- 
periments in the United States on a com- 
mercial scale. The company has com- 
pletely renovated the original quarters 
at great expense. The location is ideal. 
New buildings have been erected which 
include a power house on the bank of the 
Park River. The old plant on Lawrence, 
Russ and Broad Streets, will probably be 
on the market about Nov. 1. 

Inter-State Adds 

Muncie, Ind., Sept. 18 — The Inter- 
State Motor Co., this city, has broken 
ground for a new addition three stories 
high to building No. 2 of the plant. This 
addition will be 80 by 150 ft., constructed 
of brick and steel, giving 36,000 ad- 
ditional square feet of floor space. This 
will make a total of approximately over 
200,000 sq. ft. of floorspace available for 
production. It is expected that the plant 
will be completed within 45 days 
after the material has been placed on the 
ground. 



Changes are being made inside the 
present plant to increase each depart- 
ment. A large addition is being built 
in the form of a building inside of a 
building. The main bulding in which 
this new part will be housed is the larg- 
est single unit of the plant all on one 
floor, being 160 by 440 ft. The new 
building will be 34 by 230 ft., situated 
in the center of the main building. 



King to Add 70,000 Ft. 

Detroit, Mich., Sept. 18 — The long 
contemplated enlargement of the King 
Motor Car Co. is now a fact, the com- 
pany having secured a four-story plant 
with nearly 70,000 sq. ft. of floorspace 
at 1045 East Jefferson Avenue or only 
a few blocks from its main plant. The 
latter will become plant No. 1 and will 
house the chassis assembly, motor manu- 
facturing department, dynamometer test, 
technical department, stock and shipping 
departments, while plant No. 2 will 
have the final assembly, inspection and 
shipping departments, also the road test 
department. 

Employees in Ohio Car and Tire Plants 
Paid $36,709,472 

Columbus, Ohio, Sept. 18 — According 
to a report issued by the Ohio Industrial 
Commission the payroll of all automobile 
factories in the Buckeye State for the 
year 1914 amounted to $18,629,571. This 
included bodies and parts as well as 
automobile building proper. 

The payrolls of all of the rubber goods 
factories in the State including auto- 
mobile tire manufacturing amounted to 
$18,079,901. 

Few Market Changes 

New York City, Sept. 21 — Markets 
this week were dull with few changes. 
Steel markets made no changes. Cop- 
per markets showed little increase in 
price. The producers report that the 18- 
cent price asked for is being rigidly 



maintained and that a number of good 
sales have been made to foreign account 
Several good sized sales were also made 
to the domestic consumers. The copper 
situation appears to be playing into the 
hands of producers, for each day indi- 
cates that the situation is turning to the 
seller's favor. The aluminum market is 
much firmer, with demand continually 
increasing. The antimony market shows 
further weakness, holders offering spot 
at 27% to 28% cents. No new develop- 
ments of importance occurred in the 
crude rubber situation last week either 
here or abroad. Locally a somewhat bet- 
ter inquiry was noted, but the demand 
was generally limited to small parcels 
for prompt use. The closing price for 
Up-River Para fine was 55 V4 cents, this 
being maintained throughout the week. 
The oil and lubricants markets this 
week were steady, no changes taking 
place. There were a number of good 
sales recorded on Tuesday of oils but 
this selling did not continue. 



Fire in American High-Speed Chain 
Plant 

Indianapolis, Ind., Sept 20 — The fac- 
tory of the American High Speed Chain 
Co., Indianapolis, Ind., caught fire early 
Wednesday morning, and damage esti- 
mated at about $50,000 was sustained. 
The fire, however, was confined prin- 
cipally to one floor, and arrangements 
have been completed whereby manufac- 
turing will continue without interrup- 
tion. 

The company has been for years man- 
ufacturing noiseless chains, designed to 
drive small working parts of automobile 
motors. The business has grown so rap- 
idly that they have been occupying all 
the space in the large building at the 
southeast corner of Illinois and South 
Streets. 

Automobile Plant for New Orleans 

New Orleans, La., Sept. 16 — This city 
is to get its first automobile plant. A 
tract of land twenty acres square, 7 miles 
from Canal Street, in St. Barnard par- 
ish, has been purchased by the Mohawk 
Motor Corp. of Delaware, whose local di- 
rectorate is J. B. Davis, John Merkle 
and W. A. Francis. Work on the plant 
is to start within two months. The com- 
pany is capitalized at $100,000 and plans 
to make two types of Mohawks, a five- 
and a seven-passenger. 



Will Encourage Use of Wood in Bodies 

Milwaukee, Wis., Sept. 21 — "How can 
we induce motor car manufacturers to re- 
turn to the use of wood for bodies?" was 
the principal topic of discussion at a 
special meeting of the Northern Hemlock 
& Hardwood Manufacturers Assn. held 



Daily Market Reports for the Past Week 



Material. 

aluminum 

Antimony 

Beams & Channels, 100 lb 

Bessemer Steel, ton 

Copper, Elec, lb 

< 'opper. Lake, lb 

Cottonseed Oil, bbl 

Cyanide, Potash, lb 

Fish Oil, Menhaden, Brown.. 

( iasoline. Auto, bbl 

l-ard. Oil, prime 

Lead, 100 lb 

Linseed Oil 

Open-Hearth Steel, ton 

Petroleum, bbl., Kan., crude. 
Petroleum, bbl., Pa., crude... 

Rapcseed Oil, refined 

Rubber, Fine Up-River, Para. 

Silk, raw, Ital 

Silk, raw, Japan 



Tire Scrap 



Tues. 


Wed. 


Thura. Frl. 


Sat. 


Mon. Changes 














Week's 


.40 


.45 


.45 


.45 


.45 


.45 


+ .05 


.28!-S 


.26 


.26 


.27 A 


.27 'A 


.27 'A 


—.01 


1.51 


1.51 


1.5! 


1.51 


1.51 


1.51 




24.00 


24.00 


24.00 


24.00 


24.00 


24.00 




.17'i 


.17M 


■ I'ii 


.17Jj 


.17?, 


.17?* 


+ .C0H 


I7J-S 


■ i7y 4 


.l/*t 


.18 


.18 


.18 


+ .01 


6.34 


6.35 


6.17 


6.10 


6.08 


6.05 


—.29 


.23 


.23 


.23 


.23 


.23 


.23 




.39 


.39 


.39 


.39 


.39 


.39 




.16 


.16 


.16 


.16 


.16 


.16 




.85 


.85 


.85 


.85 


.85 


.85 




4.45 


.4.45 


4.45 


4.45 


4.45 


4.45 




.54 


.54 


.54 


.54 


.54 


.54 




2S.0O 


25.00 


25.00 


25.00 


25.00 


25.00 




.80 


.80 


.80 


.80 


.80 


.80 




1.65 


1.65 


1.65 


1.65 


1.65 


1.65 




.77 


.77 


.77 


.77 


.77 


.77 




.SS'A 


.5S<A 


.55!^ 


.55^; 


.55 'A 


.55!/, 




3.90 




3.95 






4.05 


+.is 


3.67 'A 




6.00 






3.55 


— -i2!<; 


1.00 


1.66 


1.00 


i.66 


i.oo 


1.00 


33. 37 V, 


33.25 


33.37/, 


33.00 


33.00 


33.00 


—.37 'A 


.04 V, 


.04 li 


.04 V A 


.04 H 


.04 y 4 


.04 « 
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in Milwaukee Sept. 16 and 17. The meet- 
ing was called to discuss ways and means 
for stimulating the lumber trade, which 
has been in a state of lethargy for many 
months and shows a need for stimulation. 
It was decided to make a canvass of all 
makers of bodies and vehicles who have 
adopted sheet metal and aluminum for 
body-making, with a view to resuming 
the use of wood. The growing use of 
metal instead of wood has become a seri- 
ous matter to lumbermen and they intend 
to use every means within their power to 
bring about a change in conditions. 



Manhattan Rubber Raises Wages 

Passaic, N. J., Sept. 16— The Manhat- 
tan Rubber Mfg. Co., this city, maker of 
automobile tires and other accessories, 
will give all employees with the concern 
from six months to two years a 3 per 
cent increase in wages. Those who had 
worked from two to five years would re- 
ceive 5 per cent increases, and all over 
five years a 7 per cent increase. The 
company employs about 750 hands. 



Dividends Declared 

Yale & Towne Mfg. Co., New York 
City: 1% per cent for quarter out of past 
earnings, ending Sept. 30, to stockholders 
of record at close of business Sept. 25, 
and payable Oct. 1. 

Vacuum Oil Co., Rochester, N. Y. 3 
per cent, payable Oct. 30 to holders of 
record Oct. 14. 

Electric Storage Battery Co., Phila- 
delphia, Pa.: 1 per cent on common and 
preferred, payable Oct. 1 to stockholders 
of record Sept. 21. 



General Motors Fea- 
tures Market 

Other Stocks Rise in Sympathy 
—General Trade Conditions 
Have Influencing Effect 

New York City, Sept. 20 — Automo- 
bile securities closed on Saturday with 
large gains, in sympathy with the Gen- 
eral Motors dividend announcement. 
Conditions in the business world last 
week also had an influencing effect on 
industrial stocks. Certain barometers, 
such as the rise of sterling exchange, 
which is now quoted around $4.70, com- 
mercial paper rates and the New York 
bank surplus, and a better aspect of 
diplomatic affairs, were a stimulus for 
a very active market. 

Markets Active 

At the opening on Saturday, General 
Motors made a further extensive ad- 
vance which it maintained throughout 
the day, closing at 286, a gain of 31 
points for the week. Studebaker com- 
mon was more active than ever before, 
and by closing at 128%, the price made 
a new high record. The Maxwell stocks 
also showed an increase of activity, and 
their prices increased moderately. 

The automobile stocks' response to the 
General Motors dividend announcement 
was instantaneous, with a consequent 
large selling activity. Goodrich, espe- 
cially, showed considerable buying 
strength last week. The directors of 
this company, it is said will take up the 



matter of common dividends at the next 
regular meeting of the board, which is 
scheduled within the next six weeks. 

The majority of the stocks last week 
showed substantial gains, ranging from 
1 to 31 points. Drops were few and 
small, ranging from 1 to 7 points. 

In the automobile securities, General 
Motors and Studebaker were the feature 
and in the tire market, Goodrich, Good- 
year and Portage, showed the best gains. 
Vacuum Oil rose 10 points. 

Firestone common went down 5 points 
while that of the Peerless company 
dropped 7 points. Willys-Overland pre- 
ferred dropped 2 points. 



New Edition of Used-Car Market Report 
Published 

Chicago, III., Sept. 20 — Following 
the publication of the revised edition of 
the pocket edition of the Chicago Auto- 
mobile Trade Association National Used- 
Car Market Report, covering Zone 7, 
which centers in Chicago, an edition of 
the pocket book has been brought out for 
Zone 9, which centers in Minneapolis. 
This is in every respect the same as the 
pocket edition for Zone 7 except that it 
gives the appraised value for Zone 9. 
This zone includes Montana, North Da- 
kota, South Dakota, Minnesota, Wiscon- 
sin and part of Michigan. 



U. S. Rubber Reports Semi-Annual 

New York City, Sept. 18 — Directors 
of the United States Rubber Co. have de- 
cided to issue semi-annual reports, be- 
ginning in the middle of 1916. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



. 1914 \ 

Bid Asked 

Aiax-Gricb Rubber Co. com 

Ajax-Grieb Rubber Co. pfd 

Aluminum Castings pfd 

J. I. Case pfd 

Chalmers Motor Company com 

Chalmers Motor Company pfd 

Electric Storage Battery Co 

Firestone Tire & Rubber Co. com 

Firestone Tire St Rubber Co. pfd % 

jarford Company pfd * 

General Motors Co. com v 

General Motors Co. pfd •£ 

B. F. Goodrich Co. com _ 

B. F. Goodrich Co. pfd o 

Goodyear Tire & Rubber Co. com - 

Goodyear Tire it Rubber Co. pfd § 

Gray & Davis, Inc., pfd g 

International Motor Co. com u 

International Motor Co. pfd 

Kelly-Springfield Tire Co. com § 

Kelly-Springfield Tire Co. 1st pfd „ 

Kelly-Springfield Tire Co., 2d pfd 3 

Paige* Detroit Motor Car Co £ 

Maxwell Motor Co. com '« 

Maxwell Motor Co. 1st pfd J 

Maxwell Motor Co. 2d pfd w 

Miller Rubber Co. com a 

Miller Rubber Co. pfd -2 

Xew Departure Mfg. Co. com « 

New Departure Mfg. Co. pfd ° 

Packard Motor Car Co com S* 

Packard Motor Car Co pfd 

Peerless Motor Car Co. com •£ 

Peerless Motor Car Co. pfd 

Regal Motor Car Co. pfd 

Portage Rubber Co. com 

Portage Rubber Co. pfd 

•Reo Motor Truck Co 

•Reo Motor Car Co 

Splitdorf Electric Co. pfd 

Stewart- Warner Speed. Corp. com 



, 1916 , Wk's 

Bid Asked Ch'ge 



300 






101 






102 






78 


84 


+ '3 


109 


111 




96 


99 


t\ 


73 


74 


+ 3 


525 


535 


— 5 


111 






286 


290 


+ 3. 


114 


115 


+ 1 


65'A 


67 


+ 4'A 


108 


110 


+ 2 


295 


300 


+ 11 


lOS'A 


109 >4 




29 


3i 


+ "2 


61 


65 


+ 5 


210 


213 


+ 6 


88 


90 


— - 1 


208 


220 


+ 8 




450 




45 


47 


+ '3}.5 


89 


90 


+ 3 


37 


38 'A 


+ 1 


190 


195 




107 


109 


— "'A 


120 


130 




100 






120 


135 


— '7 


93 


94 






21 




55 


59 


+ '9 


93 


94 






V<A 




33 


34 


+ 'i 


66/- 


67 V, 


+ '\'A 



-1914 v 



-1915 



Wk's 



Stewart- Warner Speed. Corp. pfd. 

Studebaker Corp. com 

Studebaker Corporation pfd 

Swinebart Tire & Rubber Co 

Texas Company 

U. S. Rubber Co. com 

U. S. Rubber Company, pfd 

Vacuum Oil Co 

White Co. pfd 

Willys-Overland Co. com 

Willys-Overland Co. pfd 



Bid Asked Bid 


Asked Ch'ge 


105 


107 




128J4 


130 


+ 14/, 


106 


107 


+ 1 


86 


90 


+ 2 


153 


155 


+ 3 


5154 


53 


+ 2*i 
+ 'A 


104 


106 


218 


222 


+ 10 


110 




192 


194 


+'5 


10554 


108 


— - 2 



OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 



115 

99 
295 
90 
295 
118 
46 
90 
39 
130 



Chalmers Motor Co. com 97 110 

Chalmers Motor Co. pfd .. 97 'A 

Continental Motor Co. com 155 180 

Continental Motor Co. pfd 75 85 

General Motors Co. com . . 285 

General Motors Co. pfd .. 114 

Maxwell Motor Co. com 10 11!4 44 

Maxwell Motor Co. 1st pfd 29 31 88 

Maxwell Motor Co. 2d pfd .. 36 

Packard Motor Car Co com .. 120 

Packard Motor Car Co. pfd 92 . . 100 

Paige-Detroit Motor Car Co 

•Reo Motor Car Company 21^ 33H 

■Reo Motor Truck Co 10 11 16H 

Studebaker Corp. com .. 120 

Studebaker Corp, pfd .. 105 

INACTIVE STOCKS 

•Atlas Drop Forge Co 21 .. .. 31 

Ford Motor Co. of Canada 500 .. 1535 

Kelsey Wheel Co 205 

•W. K. Prudden Co 20"^ 20<A 

Regal Motor Car Co. pfd 25 

Par value $10; all others $100 par value. 



t 2<A 
•— 5 
+ 1 

+29 
+ 2 
+ 2 
+ i'A 



450 

34« + H 

17H + 'A 

125 + 7<A 

109 + VA 



+ 10 



22 
21 
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Ford Tractor Plows 5 to 10 Acres Per 
Day at a Cost of $3.10— Life 2 Years 

Tests and Experiments Still Under Way to 

Determine Form in Which Vehicle 

Will Be Put on the Market in About a Year 



Detroit, Mich., Sept. 20— The Ford 
tractor, which made its initial public ap- 
pearance at the Michigan State Fair 
here recently, is now in a fairly ad- 
vanced state of development, although 
the officials state that it is not likely 
that it will be placed upon the market 
for about a year, as it is intended to 
prove it absolutely before going ahead 
with it. Each day during the Fair the 
tractor was demonstrated to the visi- 
tors, and its ability for plowing and 
hauling shown. 

Many Tests 

Tests are being made with the vehicle 
repeatedly by the Ford company, and 
the experimenters will not say whether 
or not the present form of the tractor 
will be the final form, although it has 
worked out very well to date. To dem- 
onstrate the haulage ability of the ve- 
hicle, it was recently driven to Cleveland 
from Detroit over roads that are fairly 
good, making the 150-mile trip, pulling 
a 6-ton trailer, at the rate of 16 m.p.h. 
It has also made this trip with a 7-ton 
tow. 

Plows 5 to 10 Acres Daily 

As to its ability as a farm vehicle, the 
tractor is capable of doing from 5 to 10 
acres of plowing a day, depending upon 
the depth of the furrow and the texture 
of the soil. It can pull either one plow- 
share 16 in. wide or two shares 12 in. 
wide. Equipped with the Holley kero- 
sene carbureter, the tractor uses 10 gal. 
kerosene for 10 hr. work. 

Cost $3.10 a Day 

To figure the cost of operating, then, 
it should be considered that kerosene, in 
this locality, costs 6 cents a gal. in 
barrel lots, or 8 cents in small lots. This 
means a fuel cost of 60 cents per 10 hr. 
day. If the cost of the vehicle is to be 
$250, then on the basis that the tractor 
would last one year, which is very low, 
and also considering that the farm work 
for a year would not be over 100 days, 
the cost for amortization would be $2.50 
per day. Adding this to the daily fuel 
cost, the vehicle figures to cost $3.10 per 
day, doing a minimum of 5 acres of 
plowing. 

Low Fuel Cost 

Now it costs at least $3 per acre to 
plow with two horses. A team cannot 
do more than 1% to 1% acres per day, 



so that we arrive at the following com- 
parison : 

TRACTOR TWO HORSES 

Work per 10 hr. day Work per 10 hr. day 

— 5 to 10 acres. — 1% to 1% acres. 

Cost per day — $3.10, Cost per day — $3. 

figuring that the 

life of the tractor 

Is only 100 days, 

which Is very low. 

The above is on the assumption that 
the farmer would need a new one each 
year. Even if he did, he would do the 
work in one-third the time, or save two- 
thirds for the same amount of work. It 
would probably be fairer to consider 
that the tractor would last at least two 
years. Supposing it was good for 250 
days, the amortization cost per day 
would be $1.00. Then the daily cost, 
including fuel would not run over $1.60 
to $1.75. Then the comparison with 
horses becomes more one-sided. Prob- 
ably a tractor having good care would 
last much more than two years. 

Uses Standard Ford Engine 

The Ford tractor in its present form 
uses the Standard Ford engine as used 
in the passenger cars, and this is coupled 
up to a worm-driven rear axle.' Instead 
of the regular Ford planetary transmis- 
sion, the transmission is changed to have 
only one speed, and the band brake is 
enlarged. But there are two sets of spur 
gears back of the regular housing for 
the planetary gearing, which housing is 
a part of the crankcase and has the reg- 
ular Ford engine form. These gears 
give two speeds. 

The worm is over the worm wheel, and 
within a substantial housing which is 
also the housing of the rear axle unit. 
By the use of worm drive in connection 
with the planetary transmission and the 
two gears back of the latter, an enormous 
reduction between engine and wheels is 
obtained. On the highest speed, the re- 
duction between engine and wheels is 32 
to 1, while in second speed it is 77 to 1. 

Two Sets of Wheels 

Two sets of wheels are used with the 
tractor. One set is of the regular truck 
type. The rear pair are used with solid 
block rubber tires, and the fronts use 
solid continuous rubber tires, of artil- 
lery form. For plowing and field work 
where greater traction is required, trac- 
tor wheels are arranged to fit the same 
axles in place of the truck-type wheels. 
The tractor wheels are steel, the rear set 
having steel blocks around their circum- 
ference. 



In its present form, the vehicle uses no 
form of body, having only a single seat 
for the driver on the left. The engine is 
inclosed under a hood, however. 

At either side of the hood on brackets 
from the frame are large 10-gal. tanks. 
The one on the right carries the kero- 
sene, while 10 gal. auxiliary water is 
held in the right tank. For tractor 
work, the cooling system must be ade- 
quate for the pulling is long and steady 
with heavy working of the engine — con- 
ditions which would heat the engine un- 
duly without the auxiliary water circu- 
lation through the 10-gal. tank. It is 
stated that the cooling is held within 
reasonable limits by this added water 
supply method. 

On the models shown the public, a 
stiff frame was used — not the regular 
Ford car frame. 

Not in Final Form 

Probably before the vehicle is finally 
ready for the market, other changes will 
be made, although the present construc- 
tion may prove entirely satisfactory as 
it is. The Ford concern is experiment- 
ing with the vehicle right along and 
making it prove its ability under all 
kinds of severe conditions. The aim is 
to have a vehicle that will serve the far- 
mer well, and until it has advanced to 
such a state of development that they 
are sure it will do its work, it will not 
be put on the market. From informa- 
tion that can be gained, it seems likely 
that the rural population will have to 
wait at least another twelve months be- 
fore the Ford tractor will be a commer- 
cial reality. 

Jitney War on in Terre Haute 
Indianapolis, Ind., Sept. 15 — War on 
the jitney bus at Terre Haute, Ind., was 
begun late last evening when suit was 
filed in the district court by the Fidelity 
Trust Co. of New York, bondholders for 
the T. H. I and E railway, who, in turn, 
are owners and operators of the street 
railway lines in Terre Haute. 

Sixty defendants are named in the 
notice of the suit, the trust company 
stating the jitney bus in Terre Haute is 
being operated by individuals instead of 
organized companies. The suit is in the 
shape of a bill of equity, asking for a 
restraining order against the operators 
of such lines. 

It is cited in the appeal for injunc- 
tion, that the jitney bus drivers have or- 
ganized what is known as the Jitney 
Bus Drivers' Union, No. 168, which is a 
trades union, recognized by the Central 
Labor Union of that city. Stress is laid 
on the contention that Central Labor 
Union started a boycott against the 
street car lines in January, 1915, and 
that since that time the decreases in 
the income of the street car line in the 
way of fares have been as follows: 
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February, $4,152.53; March, $4,916.99; 
April, $9,255.91; May, $11,777.62; June, 
$10,341.86; July, $16,834.54; August, 
$10,508.83. 

It is cited that the railway company 
has already lost more than $75,000 on 
account of the boycott, whereas previous 
to January, 1915, the average monthly 
receipts were $37,000. 



N. E. Chalmers Dealers Meet in Boston 
Boston, Mass., Sept. 18 — More than 
100 dealers who handle the Chalmers 
line in New England were guests of 
Harry Pyke, manager of the Boston 
Chalmers company on Sept. 17 on an 
outing at the Breaden Cheese Inn, Co- 
hasset. During the meal addresses were 
made by factory representatives. Vice- 
President C. A. Pfeffer told of the sales 
being made during the present time, and 
how the production had jumped up to 
more than 120 shipments of cars a day. 
W. J. Drumplemann, eastern district 
representative, spoke about infringe- 
ments and how the factory would pro- 
tect dealers. J. M. Cuhelan spoke about 
advertising and publicity. 



Portland Jitneys Hurt by Decision 
Portland, Ore., Sept. 15 — For the 
second time a Portland jitney ordinance 
has been given a body blow by the courts. 
Circuit Judge Bagley enjoined yesterday 
the enforcement of the second measure. 
He held the council exceeded its author- 
ity in affixing an emergency clause pre- 
venting the invocation of a referendum. 
He also declared illegal a provision re- 
quiring applicants for operators' 
licenses to get certificates from the com- 
missioner of utilities. 

The first ordinance was declared a 
violation of the initiative election law 
because it was prepared by the council 
itself before submission to the voters. 



$6,178,213 in Washington Cars 
Olympia, Wash., Sept. 15 — Auto- 
mobile salesmen are doing a big selling 
business, according to the personal prop- 
erty returns of the county assessors. 

There were 15,223 automobiles in the 
State of Washington in 1914. There are 
21,713 listed this year. The total value 
of the machines in 1914 reached $4,924,- 
263, according to the assessors, and $6,- 
178,213 in 1915. 

Newark Jitney Ordinance Vetoed 
Newark, N. J., Sept. 16 — Mayor T. 
L. Raymond to-day sent to the Board of 
Works his disapproval of the ordinance 
drawn by that body regulating jitney 
buses. The mayor said it contained fea- 
tures which may be unjust to the jitney 
owners. 



P. O. Authorizes 500 
Rural Routes 

288 in Operation— Finds Cost 
Per Mile Is 34 Cents on 
a 29-Mile Route 

Washington, D. C, Sept. 18— The 
Post Office Department has announced 
that more than 500 automobile rural 
routes have been authorized and of these 
288 are in operation. Their preliminary 
experience has convinced postal author- 
ities that the new service will greatly 
improve the farmer's mail and express 
facilities. Time schedules are better 
maintained and routes more regularly 
served in all weather conditions by au- 
tomobile than by horse-drawn vehicle. 
Forecasts, department officials say, that 
the automobiles could not do 50 to 60 
miles a day upon regular schedule are 
not borne out. 

A Kansas Carrier's Cost 

A Kansas carrier gives his experience 



as to cost, as follows: 

Set of tires (Average life 6000 

miles) $60 

Gasoline — (1 gal. to 15 miles at 15 

cents a gallon, though he is now 

paying 11 cents) 60 

Oil — (1 gal. to every 150 miles at 

45 cents a gal.) 18 

Depreciation — (Based on 72,000 

miles as the life of his car) .... 40 
Repairs per 6000 miles 30 



Cost of operation per 6000 miles. .$208 

$0 3466 per Mile 

From the above, the cost of operation 
per mile comes to $0.3466. Applying this 
figure to his 29% -mile route, this carrier 
found this to be his outgo for running 



expenses : 

To serve route 250 days by auto- 
mobile at $1.02 per day $255 

To hire horse and conveyance at 
$1.50 a day for 57 days, or dur- 
ing the period in which he could 
not use the machine 85.50 



Cost to serve route $340.50 



For a 55-Mile Route 

Deducting $340.50 from his $1,200 
salary, the carrier's net income now is 
$859.50. Applied to a 55-mile route, it 
works out thus: 

To serve route 250 days $477.50 

To hire substitute at $3.33 a day 
to cover that part of route 
which the regular carrier could 
not do by horse-drawn convey- 
ance during the period in which 
he could not use his machine, 
and to hire horse and convey- 
ance at $1.50 a day to do the 



remaining half of the route for period 
of 57 days 270.50 



Total cost of serving the long 

route $758.00 

Hence, this carrier, if he received 
$1,800 a year for covering 55 miles six 
days a week, figures that his net income 
would be $1,042 — or $200 more than he 
is now getting. 

$64,000 for Postal Cars in St Louis 
St. Louis, Mo., Sept. 18 — Government- 
owned motor vehicles of a special de- 
sign soon are to be installed in St. Louis 
to supplant the present system of wagon 
and street car delivery and collection 
of all mail, including parcel post. Simi- 
lar service has been ordered installed in 
Chicago, it was learned here. In both 
these cities the mail is now being 
handled by conveyances operating under 
private contracts. It is said the exces- 
sive compensation demanded by these 
contractors has compelled the govern- 
ment to operate its own machines. The 
government has been experimenting with 
motor vehicles in Washington and De- 
troit and the order for their installation 
in St. Louis and Chicago is taken as 
acknowledgement of the success of the 
innovation. 

It is planned to spend $64,000 for 
motor cars to handle the St. Louis mails. 
Their operation, it is estimated, will cost 
$112,000 a year. At that the government 
counts on saving $3,000 the first year as 
at present the government is paying 
$179,600 for the transportation of mail 
under the contract system in St. Louis. 
The motor service will be instituted here 
Jan. 1, 1916 — it is announced in ad- 
vices from Washington, D. C. 



Hudson Files Complaint Against Michi- 
gan Central Railroad 

Washington, D. C, Sept. 18— The 
Hudson Motor Car Co., Detroit, has filed 
a complaint with the Interstate Com- 
merce Commission against the Michigan 
Central railroad, for a refund of $527.50 
being the freight charges on two auto- 
mobiles which were shipped over that 
road to be delivered in Monterey, Mexico, 
but which were returned to Detroit. 

The shipment was made, so the com- 
plainant claims, at a time there was an 
embargo on shipments by way of Laredo. 
The Hudson company claims that the 
shipment could and should have been 
made by way of Brownsville, Tex., but 
the road refused to divert the shipment 
promptly and an embargo was placed 
when it arrived in that city, from where 
the two cars were ordered returned to 
Detroit. It is the opinion of the Hudson 
company that the railroad company is 
at fault and should be compelled to re- 
fund the freight charges. 
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Two Racing Co.s 
Formed 

Indianapolis Speedway Will 
Race 2 Peugeots — May 
Enter Other Fields 

Indianapolis, Ind., Sept. 15 — The In- 
dianapolis Motor Speedway and the 
Prest-O-Lite Co., this city, are to be rep- 
resented with racing teams in all the 
important automobile races of the coun- 
try. To this end the Indianapolis Speed- 
way Racing Team Co. and the Prest-O- 
Lite Racing Team Co. filed articles of 
incorporation yesterday with the Secre- 
tary of State. Each company is in- 
corporated at $20,000. 

F. H. Wheeler, Carl G. Fisher, T. E. 
Myers, A. C. Newby and J. A. Allison 
are the incorporators of the Speedway 
Racing Team Co. and Carl G. Fisher, 
J. A. Allison and F. E. Sweet comprise 
the Prest-O-Lite Racing Team Co. 

It was announced last evening that 
the Speedway Co. has purchased two 
Peugeot cars, which arrived in Indianap- 
olis Saturday and that the Prest-O-Lite 
Co. will use Maxwell cars. 

Howard Wilcox and John Aitken, 
two popular Indianapolis drivers, will 
comprise the racing team representing 
the Speedway. Their Peugeot cars 
probably will be shipped to New York 
for their first race Oct. 2. It was said 
last night that the drivers for the two 
Maxwell cars to represent the Prest-O- 
Lite have not been selected, but ar- 
rangements have been made for Eddie 
Rickenbacher to captain the team. The 
two companies, under their charter, may 
also enter airships and balloons in speed 
events, though their activities for the 
present will be confined to automobile 
racing. 

Syracuse Dealers Want Larger 
Show in 1917 

Syracuse, N. Y., Sept. 18 — The deal- 
ers of this city want a real automobile 
show in connection with the New York 
State fair which is held here every year. 
As yet they have not had one though 
they hope to have one in 1917 provided 
plans at present in embryo mature. The 
show this year is a small one and the 
results which have come from it to date 
are not all that the dealers could desire. 
About a dozen dealers exhibited in tents 
in various parts of the great fair 
grounds and two dealers, Buick and 
Overland, had spaces in one of the big 
buildings. 

The feature of the show was an ex- 
hibit of used cars staged by secretary 
Harry Gardiner of the Syracuse Auto- 
mobile Dealers' Assn. For his exhibit, 
Gardiner rented a tent 40 by 70, divided 



it into seventeen spaces and then divided 
the cost of the whole venture, including 
rent of the tent, cost of the space at 1 
cent a square foot, which was the regu- 
lar rate for space in the fair grounds, 
cost of advertising, etc., by the number 
of spaces. This brought the cost per 
space in the tent to $17. Members of 
the association were offered these spaces 
at this figure for the exhibition of used 
cars and every space was taken. 

With regard to the value of an exhibit 
at any State fair, most of the dealers 
were agreed that it was good from an 
advertising point of view but that not a 
great deal of business results. The im- 
pression prevails that the value of such 
an exhibit to a dealer is almost directly 
proportional to the size of his territory; 
that a dealer with a large territory will 
benefit to a greater extent than a dealer 
with a small territory for the reason that 
the show draws from the whole State 
and therefore brings in many prospects 
which do not rightfully belong to the 
dealer with a small territory. 

The following dealers exhibited: Reo 
Sales Co., Reo; Palmer-Moore Co., 
Palmer-Moore trucks; Brockway Motor 
Truck Co., Brockway trucks; Sanford 
Motor Truck Co., Sanford truck; Erie 
Trailer Mfg. Co., Erie trailer; Bartlett 
& Smith Motor Co., Studebaker; H. A. 
Gardner Stowell Motor Car Co., Pack- 
ard, Hudson, Dodge; Chalmers-Syracuse 
Co., Chalmers; Overland-Syracuse Co., 
Overland; Buick-Syracuse Sales Co., 
Buick. 

Speedway Presidents to Meet Oct. 1 

New York City, Sept. 20 — Nine 
presidents of automobile speedways and 
dirt track courses throughout the coun- 
try have been asked to attend a meeting 
in New York City, Oct. 1, to formulate 
a working agreement for the 1916 sea- 
son. 

At the meeting, called by Chairman 
Kennerdell of the contest board of the 
American Automobile Association, a 
schedule will be drafted so there will be 
no conflicting dates. The tracks that 
will be represented are: Chicago, In- 
dianapolis, Sheepshead Bay Speedway, 
Minneapolis, Omaha, Sioux City, Des 
Moines, Providence and Tacoma. 

Overland Wins Philadelphia Sociability 
Philadelphia, Pa., Sept. 18 — One 
hundred and fifteen cars participated in 
the fifth annual run of the Lu Lu Temple 
Automobile Club to Atlantic City, N. J. 
The time of each car for the trip was 
taken at the finish and the total of all 
the times was divided by the number of 
cars checking in, to arrive at an official 
time. The result was 3 hr. 48 min. 58 
sec. for the approximately 70 miles, and 
F. G. Roth, in an Overland, who finished 
in 3 hr. 48 min. 40 sec, captured first 
prize being but 18 sec. off. 



Fords May Race at 
Indianapolis 

$1,000 Prize Race Planned- 
Only Stock Models Eligible 
— 50 Cars Required 

Indianapolis, Ind., Sept. 15 — An ex- 
clusive Ford contest, for a cash purse 
of $1,000, is contemplated by the Indian- 
apolis motor speedway management, as 
a preliminary event to the $10,000 in- 
vitational 100-mile match race at the 
speedway, Saturday, Oct. 9. Whether 
the contest will be held or not depends 
entirely upon the reception at the hands 
of Ford owners. If less than fifty cars 
are entered the race will not be run. 

The terms of the contest, as outlined 
at present, are none but stock Ford 
roadsters or touring models fully 
equipped shall be eligible. All cars 
must be at least six months old. The 
race will run in five heats of 5 miles each 
and a final over the same distance. Ten 
cars will be entered in each heat, the 
winner of first and second of each heat 
being eligible for the final. 

Winners of the first place in the heats 
will get $50 each, or $250 in all, the re- 
mainder of the purse, or $750, being re- 
served for the finals as follows: First 
$300; second $200; third $100; fourth 
$75; fifth $50; sixth $25. 

The speedway management is launch- 
ing the Ford contest to stimulate inter- 
est in small car performances. The 
Ford was selected to start over other 
makes of cars, because of its greater 
distribution. Should the race prove a 
success it is planned to hold meets for 
other cars as well. 



Drawbacks Granted by Treasury Depart- 
ment 

Washington, D. C, Sept. 18 — The 
regulations of the Treasury Department 
of March 4, 1915, providing for the pay- 
ment of drawback on motor cars and 
parts of same, manufactured by the 
Buick Motor Co., Weston-Mott Co., 
Cadillac Motor Car Co., Northway Mo- 
tor Mfg. Co., Oakland Motor Car Co., 
Cartercar Co., General Motors Truck Co. 
and the Olds Motor Works, have been 
amended to provide for the filing of sup- 
plemental sworn statements and sched- 
ules covering other styles and kinds of 
motor vehicles or parts of same, or show- 
ing changes in the quantities and kinds 
of imported materials manufactured with 
the use of imported materials, used. Up- 
on verification of such supplemental 
statements and schedules, drawback may 
be allowed on articles covered thereby. 

The Treasury Department has granted 
the Ericsson Mfg. Co., Buffalo, N. Y., a 
drawback of duties on magnetos manu- 
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f actured by that company with the use of 
imported ball bearings or with the use 
of ball bearings manufactured by the 
Norma Co. of America, with the use of 
imported steel inner and outer rings, 
cages and balls. 

The department has also granted the 
Driggs-Seabury Ordnance Corp., Sharon, 
Pa., a drawback of trucks and parts ex- 
ported. 



Automobile Shipments to Denver Slow 
Denver, Col., Sept. 17 — Automobile 
car sales in the Rocky Mountain terri- 
tory are ahead of last year at this time, 
but many dealers declare that the gen- 
eral condition of the trade is quiet and 
considerably below what it ought to be. 
The blame is placed principally upon 
failure of the majority of manufacturers 
to supply cars fast enough to keep the 
trade in a healthy condition. General 
business conditions are only fair, but 
crops are good and the favorable reports 
on agriculture, stock-raising and mining, 
Colorado's leading industries, are favor- 
able enough to justify the dealers in ex- 
pecting better business, even at this sea- 
son of the year. Dealers able to get 
cars feel that their orders are coming in 
too slowly, and believe that prospective 
buyers are holding back to see what de- 
velops in the trade in general. 



Eleven Cars Shown at Louisville 
Louisville, Ky., Sept. 17 — One of the 
most interesting exhibits at the Kentucky 
State fair held here this week was the 
display of automobiles. This is the first 
time the farmers in this section of the 
country have had an opportunity to com- 
pare the new models collectively. 

The automobile exhibits included the 
White, Velie, Saxon, Ford, Studebaker, 
Dodge, Hudson, Overland and the In- 
diana, Commerce and I. H. C. trucks. 



Galesburg Holds Show on Street 
Galesburg, III., Sept. 20 — This city 
decided to experiment with the fall show 
proposition, the automobile dealers giv- 
ing a public exhibition on Main Street 
from Seminary to the public square in 
connection with the annual style show, 
arranged by the dry goods merchants 
last Tuesday, Sept. 21. Traffic was pro- 
hibited on the street set aside for the 
exhibition. 



Victor Top in New Plant 

St. Louis, Mo., Sept. 18 — The Victor 
Buggy & Auto Top Co. formerly at 1545 
North Broadway, St. Louis, Mo., is now 
installed in its new plant at 2215 Pesta- 
lozzi Street and has double the capacity 
of its old plant. 



29 Sheepshead 
Entries 



Nine Foreign Cars and Four 
Countries Represented — 
Trials Begin Sept. 25 

New York City, Sept. 21 — Twenty- 
nine entries have been made to date for 
the 350-mile race at the Sheepshead Bay 
Speedway on Oct. 2. Of these, nine are 
foreign. According to the conditions the 
candidates must take part in eliminating 
trials on the speedway next Saturday and 
the following two days. To be eligible to 
start they must show in a one lap trial 
of 2 miles, an average speed of at least 
85 m.p.h. The entries received are: 

De Palma Mercedes 

Oldfleld Delage 

H. S. Harkness Delage 

Earl Cooper Stutz 

Anderson Stutz 

Driver not named Stutz 

Driver not named Stutz 

Resta Peugeot 

Burman Peugeot 

Mulford Peugeot 

Ait ken Peugeot 

Wilcox Peugeot 

Moore Sunbeam 

Pullen Mercer 

Ruckstell Mercer 

Rickenbacher Maxwell 

Driver not named Maxwell 

Porporato F.R.P. 

Driver not named F.R.P. 

Chevrolet Car not named 

O'Donnell Duesenberg 

Henderson Duesenberg 

Driver not named Duesenberg 

Vail Mulford Special 

Alley Ogren 

Ora Haibe Sebring 

Bergdoll Erwin Special 

Driver not named Erwin Special 

Le Cain Pugh Special 



Buick Six Goes 27.5 M. P. G. with 
Stromberg Carbureter 

Chicago, Sept. 16 — An economy of 
27.5 miles per gallon with the same car- 
bureter setting that gave 56.2 m.p.h. is 
the showing made by a Buick small six 
fitted with Stromberg carbureter. The 
test was made by the Stromberg Motor 
Devices Co. on a car owned by a private 
user and was under sanction by the 
American Automobile Association and 
supervised by Chairman F. E. Edwards 
of the Chicago Automobile Cluj^ technical 
committee. 

The car was a Buick five-passenger 
model D 45 which has a six-cylinder 
3Yt by 5-in. motor with overhead valves, 
Delco ignition, lighting and starting. A 
Stromberg model H-l 1-in. carbureter 
was fitted with an exhaust air heater. 
The dash adjustment was disconnected 
so it could not be changed without lift- 
ing the hood. Silvertown tires 32 by 4 
in. were used. The top and windshield 
were down and four passengers were 
carried. The economy run was over the 
Chicago boulevard system with the route 
arranged so the car went about an equal 
distance in all four directions. A strong 
wind and frequent showers probably cut 
down the mileage slightly. One gallon 



of gasoline was poured into a special 
tank attached to the windshield and 
which fed directly into the carbureter. 
The amount was determined by a gallon 
measure stamped by the city sealer. 
After running 27.5 miles on the meas- 
ured gallon the car was taken to the 
speedway where tests for speed and 
acceleration were made. An officially 
timed test for one lap of the 2-mile 
speedway with the same load in the car 
and the same carbureter adjustment as 
during the economy run gave 2 min. 
8 2/5 sec. for a lap, an average of 56.2 
m.p.h. In the acceleration test under 
similar conditions the car accelerated 
from a standstill to 30 m.p.h. through 
all the gears in 11 1/5 sec. On high it 
accelerated from 5 miles to 25 m.p.h. in 
12 2/5 sec. The car weighed with its 
load 3590 lb. and empty 2918 lb. 



New York and Chicago Show Plans 
Under Way 

New York City, Sept. 20 — Definite 
plans are well under way for the Six- 
teenth Annual National Automobile 
Show in New York next January, also 
the Sixteenth National Show in Chicago 
the same month. Application blanks 
and diagrams for these shows of 1916 
have been sent by the National Auto- 
mobile Chamber of Commerce to those 
manufacturers who have been invited to 
participate, with the announcement that 
those desiring space must apply not later 
than Oct. 2 to be considered in the first 
allotment, which will be made on Oct. 7. 
It is planned to stage the shows on an 
even greater scale than former efforts. 

S. A. Miles, manager of the shows, has 
adopted a new rule this season which 
will afford protection against those com- 
panies that have been in the habit of ap- 
plying for space in past years and then 
failing to exhibit. The new rule pro- 
vides that applicants for space must 
make a deposit of 25 per cent on the 
value of the maximum quantity of space 
applied for. Under this plan companies 
will be protected against concerns which 
apptyr doubtless with the intention of 
exhibiting, but which fail to comply with 
the contract requirements, thereby forc- 
ing other applicants into less desirable 
allotments and leading to confusion and 
changes which cannot always be made 
with perfect fairness. The change 
simply means that the deposit is payable 
2 weeks earlier than it has been in the 
past. 

Bosch Prizes for Sheepshead 

New York City, Sept. 20 — The Bosch 
Magneto Co. is offering the following 
prizes for the Sheepshead Bay race on 
Oct. 2 : First, $500 in gold ; second, $300 
in gold; third, $200 in gold. In addition 
to the above prizes, there will be an ad- 
ditional bonus of $100 for each place, 
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providing the winner makes a better 
average than the best time made in an 
American long distance contest, i.e., an 
average of 101.86 m.p.h., provided the 
second driver makes a better average 
than the best time made by a second place 
car, an average of 100.56 m.p.h., and 
provided the third driver makes a better 
average than 97.78 m.p.h. These drivers 
must employ Bosch magneto ignition 
during the entire race. 



Denver Distributors Divided on Exhibit- 
ing at State Fair 
Denver, Col., Sept 17 — Denver dis- 
tributors seem about equally divided re- 
garding the value of State fair and 
county fair exhibits for aiding automo- 
bile sales. Some dealers are assisting 
their sub-dealers financially in making 
such exhibits, and are also placing a 
salesman at the disposal of the sub- 
dealer and furnishing a demonstrating 
car for use outside the fair ground, even 
when the fair is many miles from Den- 
ver. Other distributors claim that they 
do not see enough good in these fair ex- 
hibits to justify giving their sub-dealers 
any financial aid, but nevertheless they 
are willing to furnish a salesman as an 
encouragement to sub-dealers eager to 
place exhibits at their local fairs. 

The Arguments 

Those favoring the fair exhibits urge 
that these events afford an excellent 
opportunity to show cars and stimulate 
trade, even if direct orders are not 
noticeable. Those holding that there is 
no benefit in such exhibits argue that 
the farmer attends the fair solely for 
enjoyment, and while he may be in- 
terested in cars even to the extent of 
being a prospective buyer, he is more 
interested in the displays of farm 
products, livestock and implements, and 
particularly in having a good time. 

Along with all this diversity of opinion 
regarding different features of the fair 
exhibit question, however, the dealers 
practically all agree that a large share 
of these fair "prospects" are very likely 
live prospects before the show is held 
and would become buyers soon without 
the need of any extra expense to arouse 
their interest through a fair exhibit. 
Also, the attitude taken by the distrib- 
utors is largely in accordance with the 
policy outlined by their respective manu- 
facturers. 

Steenstrup Sails for S. A. 
Detroit, Mich., Sept. 18 — Peter S. 
Steenstrup, South American representa- 
tive for the Hupp Motor Car, Co. has 
sailed on an extensive business trip in 
the interest of the company. He will 
go to Panama, Peru, Chili, Argentina 
and Brazil and probably be away for 
three or four months. 



Races Feature of 
Spokane Fair 

Two Track Records for Local 
Drivers Broken — Over 
10,000 in Attendance 

Spokane, Wash., Sept 17 — The auto- 
mobile races at the opening of the Spo- 
kane Interstate fair proved the big 
attraction, and upward of 10,000 were 
present. 

Track records for local drivers twice 
went by the board when Harry Bohr 
headed the Plummer Special around the 
%-mile dirt course making the 5 miles 
in 6:16 3/5 in the preliminary heat of 
the Inland Empire Class D race, and 
then drove the same car to victory in 
the finals of the same race in 6:09 2/5. 

The 5-mile record for the track for 
local drivers has been 6:23, made by 
Herbert Alderson in 1911. The Plum- 
mer Special is a Stutz stock car. 

Eleven cars entered the qualification 
test, a mile against time, four to qualify. 
In this test the Schneider Special of 
North Yakima (Kocher), the Parsons 
Special (Parsons), and the National 
(Mattison) turned in the three fastest 
miles in order. The Ford and Stutz 
Special tied for fourth place in 1 : 12. In 
the run-off the Stutz recorded a mile in 
1:08%, while the Ford could not equal 
its first time. 

The Parsons, Schneider, National and 
Stutz entered the pursuit race, the cars 
being stationed 220 yd. apart at the 
four-eighth poles about the track. The 
Stutz was eliminated after a few laps, 
being challenged by Parsons. The 
National was unable to stand the pace. 
At the beginning of the eleventh lap 
Parsons held the lead, hotly pursued by 
the Schneider Special. At the thirteenth 
lap Parsons led by but 50 yd. and on the 
next Kocher cut this to about ten. On 
the twenty-fourth lap the Schneider car 
got its nose in front to the great de- 
light of the crowd, but Kocher momen- 
tarily los^ control of his steering gear, 
veering wildly, again giving Parsons the 
lead, but the plucky North Yakima lad 
came back strong and finished in the 
lead on the twenty-fifth. 

Harry Hahn was a deeply disap- 
pointed lad when, 200 yd. in the lead in 
the Class D championship race, his en- 
gine froze, with the race half over and 
victory in sight. 

Parsons and Stutz Duel 

In the final race the Stutz Special 
had the pole with the National and Par- 
sons Special and Schneider lining up as 
named. The Schneider was practically 
left with the fall of the starter's flag, 
Kocher having killed his engine. The 
ear!y part of the race developed into a 



brisk contest between the Parsons and 
the Stutz. Parsons tried twice to slip 
inside the white Stutz at the turn. At 
the sixeenth lap both cars lapped the 
National and a moment later the Stutz 
rocketed through the fence at the south 
end. Mechanician R. L. Williams suf- 
fered the fracture of his skull and Oral 
Palmer, driver, escaped unhurt. This 
Stutz is the old No. 8, driven by Cooper 
in 1913, with which he won the Monta- 
marathon at Tacoma. 

The Parsons car was out of commis- 
sion shortly afterward with a broken 
connecting-rod and the 15-mile race 
settled down into an easy victory for 
Kocher in the Schneider, with McGold- 
rick, National, taking second. The time 
was 17:28. 

McGoldrick drew down four seconds 
during the racing and $280 in prize 
money. The 15-mile race was run at an 
average of 51.5 miles an hour. Two half 
miles were driven in 0.33. 

Event No. 1 — Qualifying heats for 
event No. 2, mile against time; flying 
start, four to qualify. Summary: 

Fastest 

Car and Driver Time Lap 

Schneider Spl. (Kocher) 1:07% .38 

Parsons Spl. (Parsons) 1:08 .33 

National (Mattison) 1:10 .35 

Ford (Hahn) 1:12 .36 

Stutz (Palmer) 1:12 .36 

Stutz Spl. (Bohr) 1:1314 .36*4 

National Spl. (McGoldrick) .. .1 :14 V .37 

Lozler (Paulsen) 1:16 2/5 .38 

Oakland (Carlton) 1:19% .39 

Croxton-Keeton (Penticoast) . .1 :20 .40 

In run off of the tie. National 1:08 V fast- 
est lap .33% Ford 1:12%. 

Event No. 2 Australian pursuit race : 
won by Schneider Spl. (E. Kocher), which 
lapped last rival. Parsons Spl., in 25th lap. 
No time. 

Event No. 3, five miles, local cars : Pre- 
liminary heat won by Plummer Special (H. 
Bohr), National Spl. (Ed. McGoldrick) 
second, Lozier (Ray Paulson) third. Time 
6.16 3/5 ; Ford out fifth lap, oiling trouble 

Event No. 4, five miles, local cars : Won 
by Plummer Spl. (Harry Bohr), National 
Spl. (Ed. McGoldrick) second, Croxton- 
Keeton (Penticoast) third. Time 6:09 2/5. 
McGoldrick's time 6 :10 (breaks track record). 

Event No. 5. five miles, qualifying heat, 
two fastest in finals won by Stutz (Palmer). 
National Spl. (Ed. McGoldrick) second. 
Plummer Spl. (Alderson) third. Time 6:57. 

Event No. 6, free for all, fifteen miles: 
won by Schneider Spl. (E. Kocher), Na- 
tional Spl. (Ed. McGoldrick) second. Only 
these two finished. Stutz (Palmer) through 
fence. Parsons Spl. (Parsons) did not finish 

Farmers at Spokane Show 
Spokane, Wash., Sept. 15— While the 
automobile dealers held a successful 
show in the Davenport Hotel, Spokane 
in May, they deemed it wise to avail 
themselves of the opportunity to show 
their 1916 models at the twenty-second 
annual Interstate fair Sept. 13 to 20. 
While fine results were obtained by the 
dealers from the spring show, the fall 
show at the fair grounds brought them 
into closer touch with the great majority 
of the farmers in the Inland Empire. 

While but few cars were sold direct 
to the farmers, Spokane distributors 
have appointed many sub-agents recently 
and these new dealers were on hand to 
learn all they could of the new models, 
introduce their prospects to them, and 
many sales resulted. 
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D'Arcy Spring Adds— The D'Arcy 
Spring Co., Kalamazoo, Mich., manufac- 
turer of automobile springs, will erect an 
addition to its plant. 

Kalamazoo Co. Builds — Fuller & Son, 
Pitcher Street, Kalamazoo, Mich., are 
building a factory, four stories, 61 by 101 
ft., for the manufacture of automobile 
parts. 

Automobile Hardware Co. to Build — 

Crandal, Stone & Co., Binghamton, N. Y., 
' manufacturers of automobile hardware, 
etc., have awarded contract for the erec- 
tion of a four-story brick and steel fac- 
tory, 40 by 100 ft., to cost about $20,000. 

Colorado Tire's New Addition— The 
Colorado Tire & Leather Co., 999 South 
Broadway, Denver, is planning a $75,000 
addition to its plant. The new building 
will have 25,000 sq. ft. of floor space, 
and will be equipped with a rubber mill. 

Hayes Wheel Adds — In order to do 
away with night work the Hayes Wheel 
Co. in Albion, Mich., will put up an addi- 
tion, 70 by 100 ft., to its plant which 
will enable it to increase its output about 
two-thirds. A total of 150 men will be 
employed. 

Merrill Spring to Add— The E. R. Mer- 
rill Spring Co., 526 West Twenty-eighth 
Street, New York City, manufacturer of 
automobile and truck springs, is having 
plans prepared for alterations to two 
buildings and the erection of two other 
buildings. 

Vacuum Oil Adds— The Vacuum Oil 
Co., Rochester, N. Y., will build another 
addition to the local plant. It will be a 
filter building and will cost $17,000. This 



will bring the company's expenditures 
for improvements this year up to $210,- 
000. It plans to spend $500,000 in im- 
provements in the next year. 

Hyatt to Build Warehouse— The Hyatt 
Roller Bearing Co. will begin the erec- 
tion of a large warehouse on the Michi- 
gan Central railroad, having decided to 
make Detroit, Mich., its distribution cen- 
ter, not only for the automobile end of 
the business but also for the tractor de- 
partment. At the present time a car- 
load of Hyatt bearings is received in 
Detroit daily, according to the officials of 
the company. 

Seattle Ford to Extend — Extensions to 
the plant and equipment of the Ford 
Motor Co.'s assembling factory in Seat- 
tle are to be made within the next few 
months entailing the expenditure of ap- 
proximately $100,000. An average of 
thirty-two cars is being turned out each 
day. When the contemplated addition 
is finished the production will be between 
sixty and sixty-five machines a day. 

Winnipeg Ford Nearing Completion — 
Provided that favorable conditions pre- 
vail the new Ford building in Winnipeg, 
Man., will have its roof on by Nov. 20. 
The excavating work is rapidly being 
completed and already the supplies for 
the construction operations are being re- 
ceived at the site, corner of Portage Ave- 
nue and Wall Street. Business at the 
local Ford establishment continues brisk. 
From Aug. 1 to Sept. 2 deliveries of 259 
cars were made in Manitoba. 

To Make Starter— The Rock-Way 
Starter Co., Jonesville, Mich., is the name 
of the new concern which will start 



manufacturing the new starter invented 
by G. L Rock, proprietor of the Jones- 
ville Garage. With him there will be as- 
sociated his brothers, Alonzo and Dar- 
rell, the latter having been. at one time 
superintendent of the service department 
of the Cadillac Motor Car Co. It is said 
that local people are interested financial- 
ly and will provide the capital. 

F. W. D. May Start Oct 1— The Four- 
Wheel Drive Truck Co., Battle Creek, 
Mich., which is to make the truck de- 
signed by Maurice Bollstrom, a pioneer 
in this type of vehicle, will very likely 
be ready to start operation by Oct. 1. An 
option has been secured on a local plant 
and the organization work is said to have 
progressed in such a way that actual 
manufacturing will be started in Octo- 
ber. One type chassis of %-ton capacity 
will be made and will be furnished with 
a dozen types of bodies, such as express 
wagon, ambulance, hearse wagon, ordi- 
nary truck, U. S. mail wagon, etc. 

Wayne Tank to Enlarge— Work will 
be started in a short time on two new 
factory buildings for the Wayne Oil 
Tank & Pump Works of Fort Wayne. 
The cost of the improvement will be 
about $40,000. The buildings will be 
constructed of steel and concrete and 
will be absolutely fireproof. A large 
amount of new machinery will be pur- 
chased for the buildings, which will be 
completed about the middle of December. 
The Wayne Oil Tank & Pump Works have 
been turning out more orders this year 
than ever before in their history, and the 
capacity of the present factory has been 
reached. 



The Automobile Calendar 



Sept 18-25 Los Angeles, Cal., Show, 

Shrine Auditorium. 

Sept. 20-26 San Francisco, Cal., In- 
ternational Engineering 
Congress. 

Sept. 22-26 Rockford, 111., Show. 

Sept 24 Indianapolis, Ind., S. A. E. 

First Section Meeting. 

Sept. 2«-Oct. 10.. .Denver, Col., Show, Inter- 
national Soli Products 
Exposition. Automobile 
Trades Assn. of Colorado. 

Sept. 27-Oct. 3.. . .Salem, Ore., Show, State 
Fair. 

Oct Dallas, Tex., Show, Dallas 

Automobile Dealers' 
Assn. 

Oct. 18-25 Los Angeles. Cal., Broad- 
way Automobile and 
Flower Show, Automobile 
Dealers' Assn. 

Oct. 1-2 Trenton, N. J., Track 

Races : Inter-State Fair. 

Oct. 2 New York City, Sheepshead 

Bay Motor Speedway 
350-Mile Race. 

Oct. 2 Fresno, Cal., 150-Mile Race. 

District Fair, Fresno 
County Agricultural 
Assn., C. G. Eberhard. 



Oct. 2-9 Cincinnati, Ohio, Show, Mu- 
sic Hall, Cincinnati Au- 
tomobile Dealers' Assn. 

Oct. 4-10 St Douls, Mo., Show, For- 
est Park Highlands, St. 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 

Oct. 4, 5, 6 Columbus, O., Oarage 

Owners Convention. 

Oct. 4-14 Wichita, Kan., Show, 

Wichita Auto. Dealers' 

Oct. 6-16 New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tral Palace. 

Oct. 9 Indianapolis, Ind., 100-Mile 

Invitation Race, Motor 
Speedway. 

Oct. 11-12 Dayton, O., National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 

Oct. 14 Chicago, S. A. E. Standards 

Committee Meeting. 

Oct. 16 Chicago, 111., 350-Mlle Race, 

Chicago Speedway. 

Oct. 17 Twin City Speedway Match 

Race. 



Oct. 18-19 Cleveland, O., Hotel Statler, 

Sixth Annual Convention, 
Electric Vehicle Assn. of 
America. 

Oct. 18-24 Troy, N. Y., Show, State 

Armory, Troy Automo- 
bile Dealer's Assn. 

Nov. 1-3 Pasadena, Cal., Show, Hotel 

Green, Walter Hempel. 

Nov. 18 Arizona 150-mile Grand 

Prix. 

Nov. 29-Dec. 4.. . .Electric Prosperity Week. 

Dec. 31 New York City, Show; 

Grand Central Palace. 

Jan. 8-15 Philadelphia, Pa., Philadel- 
phia Auto. Trade Assn. 

Jan. 22, 1916 Chicago, 111., Show; Coli- 
seum. 

Jan. 24-29 Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

Jan. 29-Feb Minneapolis, Minn., Show, 

National Guard Armory, 
Minneapolis Trade Assn. 

Feb. 15-20 Omaha, Neb., Show, Omaha 

Automobile Show Assn. 

Feb. 19 Newark, N. J., Show. 

March 4-11 Boston. Mass., Truck Show, 

Mechanics Bldg. 
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Spalding St. Louis Packard Mgr. — H. 
W. Spalding has been appointed general 
manager of the Missouri Packard Co., 
St. Louis, Mo. 

Bingham Promoted — B. S. Bingham 
has been appointed assistant general 
sales manager for the Reliance Automo- 
bile Co., San Francisco. 

New Gotham Trailer Man — C. H. 
Quereaux has succeeded F. H. Greaney 
as manager of the New York City 
branch of the Troy Wagon Works Co., 
maker of Troy trailers. The New York 
office is at 30 Church Street. 

Wells Moon's City Sales Mgr. — P. H. 
Wells has been appointed city sales man- 
ager of the Moon Motor Car Co.'s St. 
Louis branch, 2227 Locust Street, while 
E. J. Moon is in the East. Mr. Wells has 
been with the Moon company seven years. 

Dealer 

Gibney Tire in Louisville — The Dixie 
Auto Supply Co., 444 South Third Street, 
Louisville, Ky., has taken the agency for 
the Gibney tire. 

Recent Canadian Studebaker Appoint-* 
ments — The Breen Motor Co. has ap- 
pointed Clark & Cuthbert, Portage la 
Prairie; B. J. Thompson, Pense, Sask.; 
the Jackson Auto Agency, Saskatoon; 
U. R. Gordon, of Wilcox, Sask., and Mor- 
den & Graham, Pilot, as Studebaker 
agents. 

J. M. Shock Absorber Moves Office — 
The main office of the J. M. Shock Absorb- 
er Co., 210 South Seventeenth Street, 
Philadelphia, Pa., has been moved to New 
York City to 250 West Fifty-first Street. 
The service station and sales office will 
be maintained at the original office in 
Philadelphia. 

St. Paul Maxwell Moves— The Martin 
Motor Sales Co., distributer of Maxwell 
cars in the Twin Cities, has moved its 
St. Paul office from 344 North Exchange 
Street to the Kissel-Kar Building, 237 
West Ninth Stret, under the manage- 
ment of W. F. Frei. A service station 
will be opened. 

Recent Philadelphia Items — The Stand- 
ard Eight, the product of the Standard 
Steel Car Co., Pittsburgh, Pa., has been 
introduced in Philadelphia, Pa., the East- 
ern Motors Corp. being special repre- 
sentative. Showrooms have been opened 
at 1634 Chestnut Street. 

The Allen car is represented in Phila- 
delphia by the Allen Motor Philadelphia 
Co., 150 North Broad Street. 




Motor Men in New Roles 

Reynolds Heads St. Louis Goodyear 
Department — The Goodyear Tire & Rub- 
ber Co., 1909 Locust Street, St. Louis, 
Mo., has inaugurated a mechanical-goods 
department. The department will be 
under the supervision of W. A. Reynolds. 

Elliott Cadillac Sales Mgr.— R. S. El- 
liott, one of the veteran salesmen of the 
Don Lee organization in San Francisco 
and winner of the first prize for the 
number of Cadillac sales last season, 
has been made Cadillac sales manager 
for that territory. 

Mooney Joins Advertising Co. — F. J. 
Mooney, formerly sales and advertising 
manager of the Hupp Motor Car Co., 
has joined the Taylor-Critchfield-Clague 
Co., Detroit, Mich., advertising agent, 
and will act as counsel in connection 
with automobile selling and copy plans. 

Wells Takes on Stearns in Des Moines 
— H. R. Wells has taken on the Stearns 
Silent Knight for Des Moines, Iowa, 
and twenty-six Iowa counties. He will 
have headquarters here and is appoint- 
ing many sub-agents. Business is open- 
ing up well for the Stearns car in Iowa, 
he states. 

Hohenphal Joins Simms — E. H. Hohen- 
phal has been appointed assistant sales 
manager and advertising manager of the 
Simms Magneto Co., East Orange, N. J. 
Mr. Hohenphal was formerly with the 
Bosch company and was manager of the 
automobile-supply department of Rubel & 
Co., Washington, D. C. 

Kesler a Manager — S. W. Kesler, who 
recently resigned from the I. S. Remson 
Mfg. Co., Brooklyn, N. Y., Abbott-Detroit 
and Westcott dealer, to become affiliated 
with the Brooklyn branch of the Packard 
Motor Car Co., has been made manager 
of sales of a Brooklyn branch of the 
Kent Motors Co. His headquarters are 
at 1251 Bedford Avenue. 

Schneider Heads Elco Agency — The 
Elco agency in the St. Louis district has 
been given by the Bimel Buggy Co., Sid- 
ney, Ohio, to the Motor Car Repair & 
Supply Co. at Missouri Avenue and Pes- 
talozzi Street, St. Louis. This is the first 
time the Elco line has been sold in St. 
Louis. The local district includes east- 
ern Missouri and southern Illinois. Of- 
ficers of the local agency are Frank 
Schneider, president; Max Gapinski, man- 
ager, and William Hoag, secretary. 

Sharpe Russian Transportation Mgr. — 
O. C. Sharpe, superintendent of the Stew- 




art Taxi-Service Co., Baltimore, Md., is 
on his way to Russia, where he will have 
charge of the movement of the big Amer- 
ican-built motor-truck fleet that the 
Czar's government has purchased for use 
in the war. 

Mr. Sharpe's position will be that of 
transportation manager and it will be 
his duty to direct the movement of the 
cars and to see that repair stations are 
established and to also see that the ma- 
chines are always in serviceable con- 
dition. 

According to information Petrograd 
will be his base and he will have the 
handling and supervision of the drivers 
between the hospital and battle lines. 

He started Sept. 15 for Montreal and 
will make his trip to Russia from Canada. 

Dealer 

To Make Tractors — The Reed Foundry 
& Machine Co., Kalamazoo, Mich., is one 
of the latest entries into the field of 
tractor manufacturers. The company 
has completed the building of a tractor 
which was tried out on a farm near 
Richland. The tractor easily pulled four 
14-in. plows through the heavy soil. 

De Kalb May Take Mclntyre Plant— 
The De Kalb Mfg. Co., with headquarters 
at Auburn, Ind., if the proper negotia- 
tions can be made, will take over the 
property of W. H. Mclntyre, automobile 
manufacturer of Auburn. A new organ- 
ization will be formed. The De Kalb com- 
pany has been incorporated for $150,000. 

Grossman Opens Chicago Branch — 
The Emil Grossman Mfg. Co., Inc., New 
York City, has leased the top floor of the 
building formerly occupied by the Winton 
Motor Car Co., at the northeast corner 
of Michigan Avenue and Thirteenth 
Street, Chicago. Here will be located 
their western manufacturing and dis- 
tributing branch. The space occupied 
is 6000 sq. ft. Rudolph Cory was ap- 
pointed manager of the Chicago branch. 

Almond Branch in Detroit — A branch 
office of the T. R. Almond Mfg. Co., Ash- 
burnham, Mass., has been established at 
1257 David Whitney Bldg., Detroit, from 
which point Don F. Kennedy, who has 
been appointed Michigan representative, 
will take care of its Michigan business 
which consists chiefly of flexible steel 
tubing for use on automobiles and trucks, 
and its line of drill chucks. Mr. Ken- 
nedy will also handle the business of the 
Sawyer Tool Mfg. Co., which is under 
the same management as the Almond 
Co., on its line of machinists' fine tools. 
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Recent Incorporations in the Automobile Field 



Arkansas 

Littlb Rock— Davenport Safety Tire Co. ; $100,- 
000. J. R. Alexander, W. H. McLaughlin. 

Connecticut 

Stamford — Motor Products Co. ; $100,000. Allen 
Sheldon, R. K. Green, P. D. Whltton, P. B. 
Bertram, Elliott Savage. 

Illinois 

Danville — Holmes Oarage Co. ; $21,000. W. C. 
Holmes, D. W. Beckwltb, B. N. Caster. 

Indiana 

Indianapolis — Durnell Motor Sales Co. : $10,000. 
C. E. Durnell, E. E. Voyles, C. F. Voyles. 

Indianapolis— Meridian Mfg. Co. ; _$T5,000 ; auto- 
mobiles. Elmer Hlnshaw, E. W. Ilughey, H. 
M. Callaban. 

Maryland 

Frederick — Mountain City Garage Co. ; $25,000. 
M. E. Kefauver. J. H. Grove, D. P. Buckey. 

New York City 

New Yohk City — Adams-Wllllams Mfg. Corp. ; $100,- 
000; top manufacturer. V. J. Stan], K. G. 
Osborn, F. G. Schwab, 323 W. Seventy-seventh 
Street. 

NEW Yobk Citi — Bergen Carbureter Co. ; $2.000 ; 

manufacturer. M. E. Harby, 31 Nassau 

8treet; William A. Watson, A. S. Bergen. 
New Yohk Cm — Eastern Motor Sales Corp. ; $10.- 

000. F. S. Hannah, A. G. Kelnatb, C. M. 

Fleming, 540 Manhattan Avenue. 
Naw Yobk Citt— B. H. & F. Co. ; $100,000 ; 

motor manufacturer. F. C. Royce, W. N. 

Fraaer, T. P. Hyatt, 1160 Eighty-third Street, 

Brooklyn. 

Naw Yohk Citt — Empire State Sight-Seeing A 
Trucking Co. ; $1,000 ; trucking and sight-see- 
ing. C. F. Fuchs. Rudolph Pick, Walter Latter, 
989 Simpson Street. 

Naw York Citt — Lewis Roller Bearing Co.; $10.- 
000; manufacturer. Emil Auerbacb, S. B. 
Levy, I. A. Cohen. 39 W. Thirty-fourth Street. 

Naw Yohk Citt — Lombard Auto Tractor-Trock 
Corp.; $25,000; manufacturer. J. S. Barron, 
320 W. Seventy-seventh Street ; J. T. Crowley, 
R. O. Eggleston. 

New York Citt — Perfect Service Taxlcab Co. ; 
$500. A. H. Schwelser, R. G. Schwelser, Sam 
Klein. 

New Yohk Citt — Peugeot Automobile Racing Co. ; 

$500. Leon Mints. A. J. Hill, William Thler- 

felder, 433 E. Fifth Street. 
New Yohk Citt — Pullman Motor Car Co. Export 

Dept. ; $10,000. J. C. Cameron, Albert Frankel, 

C. A. Doyle. 132 Ash Street, Flashing. 
New Yohk Citt— P. E. Remington; $500,000; 

automobile business. P. E. Remington. N. M. 

Kaplan, T. P. Wadlelgh, 1790 Broadway. 
Nsw Yohk Citt — Safety Steering Device Co. ; $15.- 

000. H. C. Miller, L. H. Tasker, Charles Blau- 

velt, 233 Broadway. 
Nsw York Citt — Standard Auto-Bus Corp. ; $3,000. 

William Goldsmith, Louis Muscbel, William 

Muscbel. 519 W. 150th Street. 



New York Citt — Standard Truck Corp. of X. Y. ; 

$10,000. Florence Boldman. E. D. Boldman, 

H. W. Johnson. 
Niw York Citt — Sterling Automobile Mfg Co. ; 

$100,000; manufacturer. Charles Chambers 2 

Rector Street; William Adelson, Adolpb Huy- 

man. 

Naw York Citt — St. Paul Garage; $10,000. C. J. 
Brennan, J. J. DulTy, A. F. Moons. 

New York 

BaooKLTN— Bell Rubber Co. ; $20,000 ; tires. W. 

O. Ueisman, Anna Geisman, S. F. Scbroeder. 
Brooklyn— Liberty Garage; $15,000. George Way, 

Fred. Smith, A. A. Russell. 
Brookltn — J. J. Snyder & Son; $50,000; garage. 

J. J. Snyder, L. R. Snyder, P. A. Snyder. 
Brooklyn — Surplus Motor Parts Co.; $1,000; auto- 
mobile machinery. S. S. Waldman. Hnrol.i 

Obst, Joseph Sokoloff. 
Brookltn — Windsor Mahnnd Co. ; $10.000 ; garage. 

A. G. WelBh, William Gegenheimer, It. C. 

Corlett, 1500 E. Third Street. 
Bao.sx — Intervale Garage and Auto Service: $5.- 

000. A. B. Goodwin, F. J. Goodwin. A. J. 

Goodwin. 

Bbonx— Sundries Co. ; $5,000. Charles Weisliaupt. 

Hngo Lledtke, E. P. Butler, 533 Union Avenue. 
Bronx— Uneeda Garage; $1,000. Pauline Feiner. 

N. E. Harcombe, S. B. Stelnmets. 
Buffalo — Nicholson & Stoll ; $1,800; garage. Lance 

Nicholson. Amy Nicholson, Tbomas Stoll. 
Buffalo — Transmission Bali Bearing Co. ; $100. 

000; manufacturer. W. J. Murray, J. P. 

Beatty. W. M. Wilson. 35 Pearl Street. 
Elm ira — Interstate Pneumatic Valve Corp. ; $.",- 

000 ; manufacturer. C. H. Thayer, Fred Peck, 

H. B. Peck, 131 Cedar Street. 
Gi.hn Covs — Pressed Bearing Co. ; $3,000 ; bearing, 

tools, etc. Mortimer Schwager, F. S. King. A. 

M. Schmidt, 556 McDonongb Street, Brooklyn. 
Hempstead— Great Neck Garage A Repair Co. ; 

$2,000. Henry Allendorf, F. L. Place, Erwin 

Giesman. 

Hudson Falls — Adirondack Garage Co. ; $50,000. 
F. C. Sherman. E. V. Bulow, G. N. Nay. 

Lake Placid — McElroy-Prime Motor Co. ; $50,000. 
J. H. McElroy, S. G. Prime, P. J. Hennessey. 

Obsinino — Simplex Rubber Co. of America; $300,- 
000; rubber goods of all kinds. N. A. Camp- 
bell, 31 Pine Street. New York City; E. 
Gwynne-Evans, A. C. Travis. 

Richmond Bohouoh — Pegasus Garage Corp. ; $3,- 
000. C. P. Slemers, Arthur Wood, L. E. Man- 
ning. 

Syhaccsb — Auto Supply and Tire Co. ; $2,000. F. 
A. Samon, S. G. Scblacbter, A. A. Schlacbter. 

Ohio 

Akron — McCrea Auto Service and Supply Co. ; $•">.- 

000. George McCrea, E. A. McCrea, G. E. 

McCrea, R. T. Walsb, L. J. Myers. 
Canton — Auto Garage and Sales Co. ; $10,000. J. 

M. Roose. E. C. Scheffler, F. N. Sweitrer. G. 

E. Halliwell, A. M. Hurst, H. J. Reeder. 
Cincinnati — Straeblng Truck Co. ; $5,000. W. J. 

Struebtng and others. 
Cleveland — Hudson-Stuyvesant Motor Co. : $25,- 

000 to $50,000. 
Ottawa — Auto Products Co. ; $250.000 ; automobiles. 

R. D. Bray. W. J. Halpin, P. J. Daly. 



Cleveland — Victor Motor Car Co. ; $12 000. A. F. 
Reed. C. M. White. V. C. Snyder, J. M. fcee, R. 

B. Curtiss. 

Dayton — Two-In-One Tire Co. ; $10,000. George 
Ionian, D. W. Marsh. T. J. Curran, W. B. 
Schaeflcr, A. 1". Smith. 

Ravenna — Mohawk Motor Truck Co. ; $25,000. H. 

C. Bradley. E. J. Smith. 

St. ('laihhvii.i.b — St. Clalrsville Garage Co. ; $5,- 

<)00. J. K. Anderson, E. A. Caldwell. W. H. 

Caldwell. T. J. McNaniee. Otto Hothmeler. 
Tolbdo — Un'versal Motor Co. ; $100,000. Howard 

Lewis, 11. J. Keho, F. 8. Lewis, H. Emery, P. 

W. Alexander. Frederick Gaines. 
Xbnia— Xenia Garage Co.; $2,500. J. B. Bice, F. 

Bice. C. W. Craig, M. H. Schmidt and Mrs. 

M. II. Schmidt. 

Pennsylvania 

llAzi.BTox— Power City Motor Car Co. ; $5,000. H. 
M. Benjamin. W. C. M. Butler, C. J. Kirch- 
man. 

Philadelphia — Speedwell Motor Service Co. ; $5,- 
000. W. P. Vees, F. W. Vees. S. K. Clasel. 

Siiamokix — Stlef Motor Co. ; $10,000. M. C. Stief, 
J. W. Timmes, M. L. Conneon. 

South Carolina 

liAKVNBv — Gaffney Motor Co.; $5,000. E. M. Du- 
Pre. C. S. Monti-:th. 

Texas 

Dallas— Dallas Ilupmobilc Co. ; $5.0011. F. A. 

Wynuc, W. R. Wynne. E. O. Tbackston. 
Sax Antonio — Blnniberg Motor Mfg. Co.: $25,000. 

II (i. Bllimberg. H. D. Hlerholter. Joseph Hler- 

I). In r. Rotiert Ball' r. 

Vlrirlnla 

Ashland — Hanover Garage and Repair Co.: $10,- 
000. Boxlcy Vauglian, F. W. Tucker. 

Galax— Twin County Auto Sales Corp. ; $20,000. 
J. G. Davis, C. A. Collier. 

Washington 

Seattle — Jaquemln Auto Steel Wire Tire Co. : 
$100,000. Evou Gough. Eugene Jaquemln, J. 
R. Cabanne, n. M. Hill. 

Sbatti.b— Seattle Tire & Rubber Co. ; $2,500. Ar- 
thur W. Hoppock. Harry H. llaxeltine and 
Mary C. Hoppock. 

Seattle— The Washington Garage; $10,000. Walter 
T. Douglas. N. E. Felt. E. H. Sennolt. 

Spokane— Northwest Auto Supply Co. ; $5,000. 
Maurice Oppenheimer. Charles D. Blbbins. 

Spokanb — Washington Motor Car Finance Co. ; 
$250,000. C. A. Plackett. M. L. Moe. Edw. 
V. Carter. 

West Vlrirlnla 

I'AiiKKiisnriir. — Central Garage Co.: $3,000. O. D. 
strader. II. D. Little. H. X. Klnler. 

Wisconsin 

(kiiaiiiuko — Automatic Jncfc Co.: $25,000. 1. R. 
Thill. K. J. Oroth. M. X. Green. 



In 

New Duluth Garage — Formal opening 
has been made of the new John E. Ford 
garage and service station at 208 East 
Superior Street, Duluth. Mr. Ford will 
have a service station night and day for 
owners of Chevrolet and Winton cars and 
others. He represents the Firestone tire 
and will give service in that line in the 
second floor shop. The show and sales 
rooms occupy the ground floor. 

Recent Seattle Changes — J. C. C. Mor- 
ris, distributor of Moon automobiles in 
the Pacific Northwest has moved into 
new quarters at 907 East Pike Street. 
Seattle. G. G. Gunderson has been named 
city sales manager. 

Pacific Auto Supply Co., Seattle, has 
enlarged its quarters at 801-3 Union 
Street. This concern is distributor for 
Waverly motor oils, Knight and Ajax 
tires. 

Winnipeg Cadillac Moves — The Winni- 
peg, Man., branch of the Cadillac Motor 
Sales Co. will move at the beginning of 



the Dealers' Field 

October to the large building at 310 
Carleton Street, which was formerly oc- 
cupied by the Detroit Electric Service 
Station. In its new quarters it will have 
three floors at its disposal and practically 
three times the amount of room which is 
available in its present building. Both 
the Cadillac and Dodge cars will be 
handled from the new quarters. 

New Tire Agencies in Wash. — The 
Child, Day & Churchill Co., Spokane, has 
secured the agency for the Norwalk tires 
in the Inland Empire territory. 

The W. J. Ball Motors Co., Spokane, 
has moved into its new garage at 1116-18 
Sprague Avenue, where it handles the 
Studebaker. Ajax tires will also be 
handled. 

Kelly-Springfield tires are now being 
distributed in Tacoma by the Griffith Mo- 
tor Company, which has put the Dodge 
car to the front in Southwest Wash- 
ington. 

New Automobile Row for Portland — 



Portland, Ore., has now practically a new 
automobile row at what is known as the 
Custom-house corner. The Oregon Mo- 
tor Car Co., Studebaker representa- 
tive, and the Pacific Kissel-Kar branch 
have announced the construction of two 
new homes near the Custom House cor- 
ner on lower Broadway. 

Recently the Overland distributer, J. 
W. Leavitt & Co., settled in a new home 
directly south of the Custom House, and 
the Fisk Rubber Co. of New York is 
completing a building on the southeast 
corner. Just one block north, at Couch 
and Broadway, the Oldsmobile has opened 
handsome new quarters. This gives a 
total of five automobile concerns in this 
new center. 

Among the pioneer firms already 
located along Broadway are the H. L. 
Keats Co., the Northwest Auto Co., the 
wholesale accessory house of Ballou & 
Wright, the White Co., and the B. F. 
Goodrich Co. 
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Automobile Agencies Recently Established 



Alabama 

Birmingham Paige Paige Sales Co. 

Arizona 

Douglas Maxwell . . W. E. Tester 

Globe Maxwell C. B. Brown 

Kingmin Maxwell M.G Warner 

Tucson Maxwell J. H. Hankins 

Willcox Maxwell. .. S. N. Holman 

VVInslow Maxwell Old Trails Garage 

Arkansas 

Fort Smith Paige Gardner Auto Co. 

Canada 

Calgary, Alta Hupmobile. ..H. H. Kerr & Co. 

California 

Anaheim Packard ..... Rockwell & Sidnam 

Alhambra Maxwell. ...J. D. Meyer 

Bishop Maxwell W. F. Muffieman 

Bakerefield Packard . . . W. F. Gouty 

Del Mar Case George Dawson 

El Centra Maxwell. . . . A. L Luce 

Gardena Maxwell C. R. Young 

Glendale Maxwell J. A. Pirtle 

Hollywood Maxwell C. F. Little 

Inglewood Maxwell VV. S. Magee 

Lompoc Maxwell CollisSr Nicolis 

I-ong Beach Maxwell Lawler & Begg 

Long Beach Packard A. E. Evans 

Los Angeles Marmon .... Carlton, Faulkner & 

Bowles 

Los Angeles Saxon Saxon Motor Sales Co. 

Los Angetes. . . .Chalmers. . . .Greer-Robins Co. 

Monrovia Packard A. T. Baditlo 

Palms Maxwell J. McCool 

Pasa Robles Maxwell R. E. Dalrymple 

Pasadena Maxwell Grace Motor Car Co. 

Pasadena Oakland Kay & Burbank 

Pomona Maxwell E. E. Booth 

Rcdlands Maxwell L. R. Ayers 

Riverside Maxwell. .... Riverside Motor Car Co . 

San Bernardino . .Maxwell Walter & Griemsmann 

San Francisco . . ..Cole Hartmann Motor Sales 

Agency 

San Luis Obispo . . Packard C. II. Kamm 

Santa Barbara . Packard O. Fitch 

Santa Ana Maxwell C. B. Perry 

Santa Monica. ..Maxwell G. C. Boehme 

Santa Paula Maxwell I. B. Martin 

Taft Maxwell Lierly & Son 

Ventura Packard R. M . Seeley 

Colorado 

.Buick Terrill & Weaver 

Case Huffman & Gilbert 

Buick L. G. Espey 

.Empire Wilson Auto Co. 

.Dort J. S. Morrison Auto Co. 

. Lewis .... 
National 

Velie 

. Scrippa- 
Booth. 
Case 

Buick Dolores Motor Co. 

Buick William Phelan 

. Chandler .... Foster Bros. 
Chevrolet . . . Ledgerwood Bros. 

. Monroe Ledgerwood Bros. 

Oldsmobile... Straight & Son 

Buick Lindbloom Motor Co. 

Buick Ed. Cobb 

Buick La Junta Auto & Men. 

Co. 

Buick Bonnell Motor Co. 

Buick White River Co. 

Buick F. Catchpole 

Buick G.J. Lackey 

. Buick Walsenburg Novelty 

Works 

Connecticut 

Bantam Hudson Flynn & Doyle 

New Haven Stearns- 

k Knight... .N. B. Whitefield 
South Manchester. .Dodge W. E. Luettgens 

District of Columbia 

Washington Dort Miller Bros. Auto & Sup- 
ply House 

Idaho 

Kellogg Paige A. P. Mutton 

Troy Paige C. A. Johnson 

Illinois 

Bloomington Hupmobile. ..F. C. Iscminger 

Chadwick King George Etnyre 

Chicago Dort McDurTee Auto Co. 

Rapatee Case Wood Bros. 

Sheldon King W. L. McCloud 

Indiana 

Fort'Wayne Don .Fuhrman Auto Co. 

Indianapolis Dort Whitaker-Keeley Sale* 

Co. 

Indianapolis Vim Indianapolis Auto Sale* 

Co. 

Iowa 

Des^Moines. Moline- 

r» Knight .... Stewart & Schooler 

I ><*x*Moines Dort I lolsman -Stevens Mo-.or 

Car Co. 

Kansas 

Colbv Case K. A Voiron 

Jetmon- Case. . . ,.G. J.llolT 



Blanca 

Colorado Springs 
Crested Butte 

Denver 

Denver 

Denver 

Denver. 

Denver 

Denver 

Denver 

Dolores 

Durango 

Greeley 

Greeley 

Greeley 

Greeley 

Haxtum 

Hugo 

La Junta 



Loveland 

Meeker 

Pagosa Spring 
Rocky Ford . . 
Walsenburg . . . 



J. M. Patrick 
.Wilson Auto Co. 
. Heiser Bros. 

J. A. Nisbet 
W. K. Blaine 



Bagdad . 
Auburn . 



Kentucky 

.Hupmobile 11 L. Harrison \ '. 
Maxwell . J. I). Sjiears 



Bowling Green Maxwell. . . .McElroy & Page 

Caneyville Maxwell.. . . -Guy Willis 

Canmer Hupmobile. ..Charles Bale 

Cave City Saxon Duke & Ferris Co. 

Clay.... Hupmobile. ..Clay Motor Car Repair 

Co. 

Danville Maxwell D. H. Prewitt 

Elizabethtown Saxon Jenkins, Essex Co. 

Elizabethtown Hupmobile...}. H. Igleheart 

Em nence Saxon Drance C. Bohannon 

Eminence Hupmobile. ..J. M. Miles & Son 

Frankfort Haynes Central Garage 

Frankfort Maxwell Nicot Garage 

Georgetown Hupmobile.. J. W. McMeekin. Jr. 

Glasgow Maxwell Glasgow Motor Co. 

Greenville Hupmobile. ..Martin & Morgan 

Greenville Hupmobile. ..Irvin & Gilman 

Hartford. Hupmobile. ..Cooper & Co. 

Hartford Maxwell Hartford Motor Co. 

HaweBville Maxwel. . C. Haynes 

Henderson Hupmobile. ..White-King Motor Co. 

Hopkinsville Maxwell F. A. Vost & Co. 

Horse Cave Hupmobile. ..Horse Cave Garage 

Lancaster Maxwell W. D. Hammock 

La Grange Hupmobile. ..Yager Bros. 

Lawrenceburg Maxwell J. P. McWilliams 

Lebanon Haynes Iro Canary 

Lexington. Haynes... . . .E. R. Aker ' 

Lexington Maxwell Dewhurst Garage 

Madisonville Maxwell Neal Stivers 

Marion . .Maxwell T. H. Cochran 

Mayfield Hupmobile. ..H. M. Cousins 

Morgantield King W. C. Waggoner 

Mount Sterling. . . . Hupmobile. . H C. McKee & Sons Co. 

Midway Maxwell Cogar-Rumley Co. 

Nicholasville Hupmobile R. M. Sparks 

Owensboro Paige Haynes Gordon Auto Co. 

Owensboro Maxwell J . VV. Field 

Owensboro King Rice Jesse 

Paducah King Park Garage 

Princeton Maxwell C. J. White & Sons 

Richmond Maxwell Oldham & Harbor 

Sadieville Maxwell E. S. Baldwin 

Salvias Maxwell G. L. Alford 

Shelbyvillc Hupmobile. ..C. S. Wells & Son 

Simpsonville Hupmobile. ..Farmers Supply Co. 

Stanford Maxwell H. C. Carpenter 

Standiford King W. B. McKinney 

Sturgis Maxwell. J. M. Stone & Sons 

Taylorsville Hupmobile. ..TaylorsvUle Garage 

Versailles Hupmobile. ..J. U. Field 

Williamsburg Overland H. B. Marian 

Wilmore Maxwell H. E. Fisher 

Louisiana 

Echo King. . ..... .John Lacombe 

Shreveport Paige Crawford, Jenkins & 

Booth 

Maryland 

Baltimore Bell Randall Mfg. Co. 

Maine! 

Bangor Dort Utterback-Gleason Co. 

Massachusetts 

Boston Dort Wentworth-Fosdlck Co. 

Boston Ford Turner-Ring Co. 

Milford Ford I. H. Stratton 

Worcester Reo Worcester Reo Co. 

Worcester Dodge Henshaw Motor Car Co. 

Mlchlaran 

AuGres Dort VV. H. Schaiberger 

Battle Creek Dort Cnited Motors Co. 

Bay City Dort Hartill Sales Co. 

Bay City Studebaker . . Farmers Auto & Machin- 
ery Co. 

Beaverton Dort Ross & Heimelhoch 

Beal City Dort J. Tilmann & Son 

Boyne City Ford Hily Heaton 

Charlcvois Havnes A. L. Hart & Son 

Charlotte Oakland Wilson-Oakland Co. 

Crystal Dort O. A. Sanford 

Evart Dort Sandberg & Allison 

Farmington Dodge Park Garage 

Fremont Dort R. F. Southard 

Detroit Allen Reason Garage 

Detroit Paterson .... Reason Garage 

Detroit Ford A. A. Crumley Co. 

Detroit Scripps- 

Booth Gordon Auto Sales Co. 

Detroit Dort A. A. Crumley Co. 

Eacanaba Dodge J . E. Jackson 

Grand Rapids Cole Oswald Motor Car & 

Supply Co. 

Ionia Dodge Miller & Ashe 

Iackson Dort R. S. Howland 
Lalamazoo Dort VV. O. Harlow 

Lapeer Holiier S. W. Williams 

Lennon Dort W. L. Coza 

Litchfield Overland F. A. Sackett 

McBain Ford E. D. McDonald 

Marquette Packard Cloverland Auto Co. 

M iddlcton Dodge ..... Reynolds & Bolyard 

Middleville Dort L. Mastcnbrook 

Morley Dort J. B. Pettie 

Newaygo Studebaker . .C. St VV. Christensen . 

New Lathrop Dort Poyer & Wood 

Niles Dort A. Gregg 

Orion Ford ... . C. M. Howarth 

Owosso Dort Owosso Auto Co. 

Pigeon Dort I^-ipprandt Bros. 

Port Austin Ford R. Cartwright 

Portland Dort Barton Bros. 

Reed City Ford S. T. Johnson 

Rockland Dort G. VV Stannard 

Saginaw F.mpirc. VV. F. Horning 

Saginaw Oldsmobile. ..Saginaw Cadillac Co. 

Three Rivers Dort C. C. Dougherty 

t'nionville Dort I). C. Brady 

V'assar Dort . ... K. V. Mott 
Vcrmontville Ford . J. H. Gorliam 
Fo-tori.i Doit . . X. Tompkins & Son 
Free-oil .. Don J. VV. Bennett & Son 



Grand Rapids Dort Oswald Motor Car Co. 

Howell Dort VV. T. Armstrong 

Minnesota 

Austin King Loeb Bros. 

Gonvick Ford Leslie Reimer 

Hayfield Chevrolet .... Louis Aarhus 

Lanesboro Dodge Bros Christianaon & Lund 

Parkers Prairie Overland Sparks & Liljegren 

South Haven Overland. . . South Haven Auto Co. 

St. Cloud King M. Bisenius 

St. Paul Pathfinder. . Pathfinder Sales Co. 

Waseca King A. Guyer 

Mississippi 

Vicksburg King VV. S. Shannon 

Vicksburg Paige. Wright Brothers 

Missouri 

Hannibal Overland L. G. Wilhelm 

Leeton Case L. B. Epperson 

Sedalia Case A. M. Hampton 

St. Joseph Vim Howard Auto Co. 

St. Louis Denby Denby Missouri Co. 

St. Louis Partin- 

Palmer. . . . Auto Exchange 

Montana 

Corvalis Saxon W. R. Myers 

Great Falls Molina- 
Knight A. P. Heaney 

Nevada 

Reno Chalmers. . . .Corecco Bros. 

New Hampshire 

Manchester Packard Packard Motor Car Co. 

of Boston 

New Jersey 

West New York. . . Bell I. G. Miller 

New York 

Albany Don Utterback-Gleason Co 

Binghamton Dort New York Sales Co. 

Buffalo Dort A. F. Winegar 

Elmira Dort.. ..... Davis & Robert * 

New York Dort E. J. Friedland 

Watertown Dort G. H. Bait* 

North Dakota 

Donnybrook Maxwell Aurelia Hardware & I n 

pie. Co. 

Fullerton Cornelian. . . F. VV. Teichmann 

Lisbon King Lisbon Auto Co. 

Oakes Buick John Gronbeck 

Ohio 

Akron Chandler. . . Boynon Motor Sales Co. 

Athens Franklin C. H. Welch 

Basil Buick B. C. Schride 

Cleveland Saxon The Loveland Co. 

Cleveland Dort Ris Motor Car Co. 

Cleveland Halladay . Stark Auto Co. 

Columbus Madison. . . Campbell-Fisher Sales 

Co. 

Coshocton. . Buick J. VV. Johnson 

Mansfield Metx H. T. Manner 

Groveport Buick Frank Powell 

Grove City Buick Thomas & White 

Milliards Buick LeRoy Dobyns 

Portsmouth Case I. D. Bridges 

Spratt Dort G. H. Gillogly 

Toledo Don Gmbl- Motor Car Co 

Westerville Buick C. J. Mclntyre 

Zanesville. . Franklin. . . . L. K. Brojrn 

Pennsylvania 

Ardmore Vim Keystone Garage 

Butler Dort Citiicns Motor Car Co 

Dallastown Bell A. R. Smith 

Easton Vim Keystone Motor Corp 

Fayette City Dort J. P. Sloterboclt A Son 

Harrisburgh Bell Harrisburgh A. S. * DSs. 

Co. 

Littlestown Bell L. M. Allemar. 

Parke Bell C. P. Grove 

Philadelphia Bell W. W. Gawthrop 

Pottstown Vim High St Trout 

Wilkes- Barre Bell Carey Ave. Giu-age 

York Dort Snyder Auto Co- 
South Dakota, 

Bristol Ford McAllen & Knott Bros. 

Bristol Overland McAllen & Knott Bros 

Bristol Studebaker . . McAllen & Knott Brc* 

Clark King Harry Hurlbut 

Volga Case Lee at Lee 

Watertown Moore 30 Marvin & Rita 

Tennessee 

Dickson Max«v-*u oia.ldard Mot-ir Co. 

Franklin Maxwell Franklin Auto Co. 

Hartaville Maxwell C. A. Hammond 

Knoxvllle Paige Cadillac Sales Go. 

Lawrenceburg Maxwell Lawrenceburg; Motor Co 

Murfreesboro Maxwell Elam & McCollougb. 

Nashville Paige Nashville Motor Car Cn 

Nashville Vim Imperial Motor Car Co 

Portland Maxwell I. E. Kerley Sr Sons 

Maxwell Middle Tenrws 

Co. 

Washington 

Davenport . . .... Paige Field & Co. 

Edwall Paige F. T. Larrable & Co. 

Ritzville Paige M. Haight 

Wisconsin 

Baralx>o StuJeoaxer. . rJaraboo Motor 

Beloit Dort J. F. McKcani 

CampbellsiKirt .... Ford Glenn Hiw 

Clinton Chalmers. ... A. C. McCotnm*! 

Columbus Chalmers. . . .Lien Garage 

Cuba City Chalmers. . . . Fiedler 8c Jaur .« 
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Why the 1916 Cars Are Cheaper 

New Models Better Than Old Despite Price Reduc- 
tions — Cleaner Design, Better Manufacturing and 
Lower Labor Costs Offset Rising Price of Materials 



By A. Ludlow Clayden 



MANY a motorist noticing the 1916 prices and specifica- 
tions for automobiles is prone to wonder how it is 
done. Is the new car at a 20 per cent lower price 
as good as the old one? Has the quality been cut? These 
are the questions that naturally arise in the mind of a close 
observer of the 1916 trend. 

It is possible to answer 
that never before has the 
value for money offered to 
the motorist approached the 
pinnacle upon which it now 
rests. The reason why is 
that the automobile industry 
has only just reached ma- 
turity. To make a human 
analogy, the youthful trade 
has passed through child- 
hood, through school and col- 
lege, has made its first essays 
in the world of trade. It has 
just, and only just, completed 
its period of probation; after 
twenty years of preparation 
it has commenced in business 
for itself and proved its 
right to take a man's place 
in world commerce. Now, 
just as the father has to pay 
for the education and the 
capitalization of his son's 
first essay in life, so has the 
the public had to father the young automobile industry. Of 
the money paid for automobiles by the users thereof, much 
went to the education of the industry and much more to the 
equipment; to the building of factories, the buying of tools. 

Expenses Decrease 

Of course in every trade something of the price paid by 
the consumer goes to the maintenance of equipment, to its 
expansion and improvement, but a new trade that is coming 




Average price of American cars January 1 of each year. The 
full line shows actual averages from 1910 till 1915 and the dotted 
line represents an even downward progress from January, 1911. 
It cuts out the starter period with Its accompanying price changes 



into being demands far more of its supporters than does an 
old business. The automobile industry is just shaking off 
the shackles of development that have bound it and is settling 
down into a form which it will probably retain for many 
years. Its future expansion will be less rapid than that of 

the past ten years, and thus 
we find the expenses of the 
industry as a whole are de- 
creasing as the output in- 
creases and so the load the 
consumer has to carry is 
lessening every year. 

Examination in Detail 

It is possible to explain the 
cheapening of automobiles 
much more accurately by a 
detail study of conditions al- 
though it is rarely possible 
to quote actual figures. First 
it should be explained that 
in splitting up the cost of a 
car into items it makes no 
difference whether the car be 
made throughout in one plant 
or assembled from parts 
made by specialists. The 
effect of the latter system is 
to spread overhead charges 
over several separate firms 
instead of over several de- 
partments of the same firm, but the general effect insofar 
as it concerns the consumer is the same in either case. 
Cost of an automobile is made .up from: 

Material, including steel, other metals, wood, leather, 
rubber, paint, etc. 

Labor, machinists, assemblers, tool makers, body 
builders, coppersmiths, etc., and the labor of the factory 
organization such as cost department, stockroom clerks, 
etc. 
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the factory. 



Necessarily the figures repress 

. . ■ fr-v -Hi £> 



Engineers, salesmen, managers 



of 



Overhead Labor. 

de S^"Svcrtment in plant, machinery, etc 

Net Profit. The difference between all the above added 
up and the selling price. 
Materials Cheaper and Dearer 

^"ST^^^STCu/b, various causes 
Sema n being that materials are better chosen ^and 

uic me o - lj .v- „ ase 0 f s teel, the price 01 

better proportioned. Taking tne cas>e ui . 

fluctuates all tne u. comparison, 
now depends upon how far back one goes x 

"TT* il?«o"'th« "rf auto"."'"' P»« »» 

up, shrouding the aUoy stoe hag made free 

-wt *e rtSheTetn\°mlS; 
Sa^^RSKl ST -ufacturer 



to get competitive quotations for t/,e same steei from^ll 
of sources. He no longer has to worry with the nam 

fa The b effec d t S 'is that steels are being used for many 
JSe P- Whkh are just as good as those of four, 
year ago and cost anything up to 5 cents a pound less- 
^ competition alone the cause of this for the .unpte 
steels have been found to be not so terribly hard to n 

so that the rise in price of pig that has occurred in in 
year ha not been enough to offset the economies o the 
three or four years. Of course, this cannot last forever 
here are indications that next year may -jm ^ ^ 
shortage which will boost prices on all qualities J 
if this does happen it will be but temporary. It is the 
1* tendency of price due to better steel making and 1 
: s a age thS hL enabled the 1916 automobile to be b 
cheaply- 

Design Economizes Material 

As an example of the way in which design is help 
crankshaft may be taken. Not long ago it was th 
to make this of expensive steel which was hard an 
to machine, but now we have found tha^teabon 
eliminated only by the use of much larger shaft 
demanded by consideration of strength only. So 
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of 1916 are made of cheaper qualities 

that are easy to handle in heat treat- 
ment and in machine shop and still 

make a better job. To use high tensile 

alloy steel for a modern 2% in. crank- 
shaft is rather like employing a steam 

hammer to break eggs; quite efficient 

but rather absurd. 
Look, too, at what has disappeared. 

Look at the clean and simple chassis 

of to-day and think of the rods, tubes, 

pressings, links and brackets, cast- 
ings, forgings, rollings, etc., that have 

vanished from the automobile and you 

see not only saved material but saved 

work. Before leaving materials, how- 
ever, it should be added that three 

important metals are now high in 

price, these being aluminum, zinc and 

copper. Lead and tin, too, are up in 

price, so that brass parts have become 

costly. Very well, go carefully over 

an automobile of 1916 and see how 

much brass is to be discovered. Take 

off the switch from the dashboard and 

you' will find the flange plate is 

enameled steel, just as strong and 

many times as cheap as the brass that 

would have been used till lately. No 

quality worth having is missing but 
off come several cents from the price. 

Look at the motor, where are the 

brass and copper water pipes, the 

heavy brass nuts and levers and 
handles. All gone and replaced by 
lighter, better 'steel forgings and 
stampings, all much lower in price. 

Come to the body. Comment on the better appearance of 
the smooth side includes the improvement caused partly by 
the absence of the big brass handles that used to decorate 
each door. Somewhere inside the door is a simpler, neater 
and more efficient little catch of a quarter the weight and 
twentieth the cost. Try the hub caps. They have become 
a light stamped part instead of a massive casting, just as 
effective for keeping in oil and excluding dirt and cheaper 
in material and in labor, all being factors which make for a 
lower manufacturing cost. 

Take the radiator. Brass is very expensive, but this did 
not cause the one-piece construction to be dropped in favor 
of the enameled steel shell with the brass or copper radiator 
proper suspended within it. The steel shell makes the 



Percentage Cost of Chassis 
Parts and Body 

NOTE: — All figures are expressed In per- 
centage of factory cost less selling cost, 
etc. They apply well to cars costing retail 
from $650 to $1,260, but the proportional 
cost of motor and body rises a little as the 
price Increases. The figures given are a 
broad average. 

Per Out 

Part of Car Total Car Coat 

Radiator 2.4 

Engine Without Fittings 16.0 

Clutch and Gearset 10.0 

Carbureter 0.6 

Ignition Sjratem 2.0 

Starting and Lighting; S.O 

Battery 1.2 

Front and Rear Axles 13.0 

Wheels l.O 

Rims with Spare 0.8 

Fonr Tires lO.O 

Springs 1.4 

Finished Body 13.0 

Top and Curtains 3.2 

Windshield l.O 

Speedometer l.O 

Fenders. Etc 3.4 

Running Boards and Iron* l.O 

Three Lamp* and Dimmer l.O 

Mats and Carpet 0.4 

Steering Gear, Etc.. 2.4 

Frame 1 ,o 

Forgings, Rods. Etc l.O 

Steel Castings 1.0 

Muffler, Etc 0.2 

Tools and Jack 0.4 

Horn and Button 0.2 

Universal* l.O 

Other Sundries 0.2 

Lalior Per Cent 

Painting Chassis 1.0 

Assembling and Testing 3.0 

TOTAl lOO.O 



radiator a better appearing job, and 
a more durable and stronger part, 
while it saves brass, the expensive 
labor of the coppersmith and some 
time also in the chassis assembly and 
paint shops. 

Summing up, there is less metal in 
the 1916 automobile. It is used in 
simpler forms. In a word there is 
less waste. 

Cutting the Labor Cost 

Better manufacturing has been the 
cry for three years past in almost 
every automobile plant. The auto- 
mobile trade was just getting down to 
production when the self-starter up- 
set everything. Having recovered 
from that disruption, having made 
the once troublesome accessory an 
integral part of the car, evolution has 
resumed a normal progress. Natu- 
rally manufacturers will not give 
definite figures for definite parts, the 
matter is too vital to the business, 
but it is safe to say that the average 
cost of producing a motor, an axle or 
some such unit assembly has dropped 
anything from 20 to 50 per cent on 
labor alone. 

Why? Well, look at a motor of 
1913 and a motor of 1916 side by side. 
Which looks as though there was most 
to do on it? A block motor eliminates 
the making of manifolds for gas and 
water, of casting, machining and fit- 
ting those manifolds. It eliminates 
two or three holding-down bolts and the manipulation 
thereof. Oilways cast integrally with the crankcase save 
copper pipe, the cutting, nipple fitting, testing and attaching 
of the pipes. The detachable cylinder head simplifies the 
casting, the machining, the valve fitting. It dispenses with 
valve caps, their machining and fitting and renders the motor 
assembly easier, in addition to rendering it much more ac- 
cessible, thus benefiting the car owner. 

The Simple Power Plant 

Go to something bigger and take the unit power plant. 
Here we have, no lining up of one part with another, three 
points of frame attachment instead of six or eight, no clutch 
coupling shaft, one part to be handled instead of three, and 




-A typical engine of 1912 on the left and 1916 on the right. Notice the great simplicity of the modern design that cuts out many details 

that used to need separate machining 
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A typical chassis of 1912. Compare It with the chassis Illustrated on the opposite page, one of the 1916 low-priced sixes 



usually the elimination of two or three frame members, their 
making and attaching. Take the rear axle, spiral bevels 
eliminate the noise trouble to a great extent, they allow the 
axle to be brought to perfection with less time on adjust- 
ment The axle case is commonly simpler in design with 
fewer parts. Take the brakes, having the pedal and the 
emergency lever on the power plant has done away with 
several frame attachments, has eliminated another lining 
up job. Finally look at the fenders and running boards; 
they look better, the domed fender is handsome, the graceful 
curve pleases the eye and also helps to make the fender 
more effective as a mud catcher, but look closer and you may 
notice that one piece of sheet steel, formed at one squeeze of 
a giant die has replaced a dozen strips of metal with bolts 
and rivets and screws which enabled the old style fender to 
be built up by one hand process after another. Bump comes 
the die, obedient to the hand of one man and as much work is 
done in a couple of seconds as was previously performed by 
half a dozen skilled men in an hour. Again a better article 
for a fraction of the cost. 

There is no need to elaborate the picture further, enough 
has been said to indicate a line of thought that any man can 
follow for himself, but it is things like this that make up 
better manufacturing. 

Capital and Labor Compromises 

Now to look at another aspect of the labor question: We 
are led to that of capital investment. Too hurried an ex- 
penditure on plant piles up a debt that the efficient working 
of the machines cannot pay off within a reasonable time, but 
every time one machine is used that could be replaced by 
another to do better work there is waste going on. Suppose 
$3,000 will buy a fairly efficient machine for making some 
special part, and the best possible machine costs $9,000, as 
may easily happen. Then it becomes a point to decide 
whether the saving on the work of the more expensive tool 
will be enough to compensate for the heavy capital charge. 
Very often indeed the poorer tool is the better, figuring on 
a schedule of a couple of years output. This is simple horse 
sense and most automobile manufacturing concerns have 
gone slowly in the purchase of costly tools, starting in busi- 
ness with fairly good equipment and improving it as earned 
money gave them funds to spend. This is especially true 
of the big Arms which form the backbone of the trade. 

Economical, Efficient Painting 

To give an example, many of these firms have installed 
during the summer, a new body finishing scheme. Here the 



body is passed through a sort of tunnel which is so heated 
that the paint dries in a much shorter time, so clearing the 
floor space more rapidly and easing the handling, as it 
reduces the number of half-finished bodies in the various 
operating rooms. This saves time, which is money, produces 
just as good work, even better some say, but the equipment 
is costly and it is only lately that the steadiness of large 
demand has made the outlay allowable. 

Another thing of vast importance is the air brush painting 
system which does better painting in vastly less time and 
with less waste of paint Mounted on a revolving stand six 
four-cylinder block castings can be air brush painted in 
2 min. by one operator working carefully. Try looking at 
a cylinder block and think out how long it would take to 
paint it with a brush so as to give a perfectly even surface. 
• Modern bodies have few headings and few angles, which 
makes painting and rubbing down much easier and quicker. 
Upholstery does not roll over the edges of the panels but 
stops flush. So much the easier for the workman, for a metal 
bead and a leather strap vanish, the upper edge of the body 
is finished by the die that presses the panel instead of by 
the hand of the tack-hammer wielder. 

Saving the Profits 

Big machine tools, new process equipment, such as the 
paint shop outfits just described, factory rail tracks and 
chain conveyors, all sorts of things to lessen labor in making 
and labor in handling are the things the automobile firms 
have spent a large part of their profits on during the past 
few years. Suppose the profit in 1913 were $200 per car, 
very likely half or more went to but equipment that would 
cut the factory cost, but we have now reached a stage where 
much of this equipment is bought and paid for. It is no 
longer a charge on the profits of the company, so in making 
at the old price they would be making double profit. Having 
the better plant, having the facilities for larger scale manu- 
facture, it is better commercially to drop the price to the 
user, to take a smaller gross profit per car, sell a few more 
cars and have at least as much net profit at the year's end. 
In other words, the user is getting the benefit of the tools 
and equipment he has helped to pay for during years past. 

Per Cent Cost of Components 

The table of costs of different parts of an automobile 
figured in percentages and shown on page 595 is an interest- 
ing subject for analysis. Taking the items there given we 
find the following: 

Radiator — Price about the same as improved methods of 
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Typical 1916 chassis. Note the simplicity of this design as compared with the 1912 chassis on the opposite page. Note how many parts 

have been eliminated 



design and construction offset increased cost of materials. 
Labor especially is cut by use of loose steel shell so that the 
radiator actually fitted to the chassis may sometimes be a 
few per cent cheaper. 

Power Plant — Materials are iron which is dearer, steel 
which is cheaper, aluminum and brass, which are dearer. 
Labor is down anything up to 50 per cent on new designs by 
virtue of improved manufacturing. Thus motor and gearset 
cost anything from the same as last year to 40 per cent less 
according to how much the design and the making have been 
improved. 

Ignition, Starting and Lighting — All material a little more 
expensive, but improved design gets the same effect with less 
wire and can save a few per cent on total cost. Elimination 
of waste material, especially brass, increased use of stamp- 
ings and decrease of total weight have caused a considerable 
economy, probably up to 30 per cent. 

Battery — This is one of the few parts of a car that have 
sometimes been cut in quality a little, but it is cheaper mainly 
by virtue of the fact that the battery makers have got into 
shape to meet the demands of a new field for their wares. 

Axles, Springs and Wheels — Very slightly cheaper, from 
0 to about 5 per cent. Mostly accounted for by increased 
quantities coming from each plant. 

Tires — Approximately 15 per cent cheaper because of 
larger quantities, fewer sizes and better manufacturing. 

Body — From 0 to 50 per cent cheaper. Savings made by 
simplified design, cheaper upholstery material instead of 
leather, cheaper quality of leather, more springs, less hair in 
stuffing. Greatest saving obtained by new finishing systems 
now in process of development, that save large proportion of 
labor. 

Body Fittings — Cheaper by elimination of heavy brass 
parts, etc. Saving impossible to estimate accurately as this 
tendency has spread over several years. 

Accessories — From 5 to 25 per cent cheaper by virtue of 
simplified construction and elimination of such parts as side 
lamps. 

Steering Gear — Cheaper from 0 to about 5 per cent on 
account of larger orders. By comparison with several years 
ago, cheaper by simplified design perhaps nearly 50 per cent 
in some instances. 

Frame, Forgings, Castings and Raw or Semi-Raw Mate- 
rials — Mostly slightly more expensive than last year. These 
are common steels and feel fluctuations of steel market. 

Of course these percentages do not represent the truth 



concerning every car. They are simply broad averages and 
the figures are deduced from confidential information 
gathered from all sorts of sources. Some cars which have 
had their price cut are costing just as much to make now as 
ever they did and the cut represents nothing but less profit 
for the manufacturer; but these instances are rare. 

Normal Price Reduction 13 Per Cent 

After all, has the cutting of price been so very large? 
Remember that a cut is only a true cut when the car as a 
whole remains much the same. A new design like the Oak- 
land little six for example is not a cut for it is a new Oak- 
land in every respect. 

Take twenty cars and examine what has happened to them. 

_ Per Cent 

Car 1915 Price 1916 Price Cut 

1. Briscoe 4 $785 »750 4.5 

2. Buick Big 6 1,650 1,450 12.0 

3. Cadillac 8 1,975 2,080 plwt 4.8 

4. Chalmers 6-40 1,400 1,275 9.0 

5. Franklin 6 2,150 1,900 11.6 

6. Hupp 4 1,200 1.085 9.6 

7. Hudson Light 6 1,550 1,350 13.0 

8. Imperial 4 1,085 995 8.3 

9. Interstate 4 1,000 850 6.6 

10. Jeffery 4 1,550 1,000 35.0* 

11. Marmon 6 3,250 3,250 0.0 

12. Maxwell 4 725 635 12.4 

13. Mitchell 6 1,555 1,250 19.6 

14. National 6 2,375 1,690 29.0 

15. Oldsmoblle 4 1,285 1,095 14.8 

16. Oakland 4 1,150 1,050 8.7 

17. Overland 4 1,075 725 32.5 

18. Regal 4 1,085 985 9.2 

19. Stearns 4 1,750 1,395 22.0 

20. Studebaker 4 985 850 13.7 

•This car is a new design to a greater extent than most of the 
others. 

The average decrease in price for these twenty cars 
selected at random, is 13.3 per cent. 

Now a drop of 13 per cent is perfectly explainable on the 
basis of better design and better manufacture. As enlarged 
upon in the previous pages, it is nothing to cause either 
question or alarm and it i& merely a natural manufacturing 
development. In 1914 the average price of an automobile 
reached its zenith and there is no doubt that the price was 
forced up by the coming of the starter which was then 'hardly! 
the integral part of the car it has since become. The starter, 
cost a good deal to buy and much more by reason of the 
disorganization of design and assembly methods which were 
just settling down in 1912. The automobile would have 
come to its maturity sooner had the upheaval of the electrical 
equipment not come along quite so soon. Take the curve 
(Continued on page 607) 
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16 Cars for Sheepshead Bay Race 



Original Entry of 30 

Reduced 
to This Figure by Un- 

preparedness, 
Lack 'of Drivers and 
Accidents 





Speeds Made in Elimination Trials 



Car. Driver 

Peugeot Resta 

Peugeot Aitken 

Peugeot Burman 

Delage Oldfield 

Stutz Anderson . . . 

Stutz Rooney 

Peugeot Wilcox 

Stutz Cooper 

Maxwell Unknown* . . 

Duesenberg O'Donnell . . . 

Maxwell Rickenbacher 

Mulford Special Vail 

Sebring Haibe 

Duesenberg Haupt 



Time 
1:08.2 
1:08.65 
1:09.78 
1:10.07 
1:10.84 
1:10.93 
1:11.0 
1:11.80 
1:11.56 
1:12 
1:12.72 
1:16.5 
1:19.29 
1:20.05 



M.P.H. 
106 
105 
103 
102.75 
102 
102 
101.5 
100.5 
100 
100 
100 

94 

91 

90 



'Qualified by Rickenbacher. 
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NEW YORK CITY, Sept. 28— Sixteen cars will start in 
the 350-mile race on the Sheepshead Bay Speedway 
on Saturday, Oct. 2, the original entry of thirty be- 
ing reduced to this figure by some not being in running con- 
dition, others withdrawn for lack of drivers, and others elim- 
inated due to accidents. The latest of these was the Max- 
well, driven by Harry Grant, which took fire in Monday's 
practise when Grant was severely although not fatally 
burned, and the car badly damaged. The Mercers are out on 
account of lubrication trouble. The Peugeot which Ralph 
Mulford was to have driven is not ready. It will be impos- 



Above — View of the grandstand at the Sheeps- 
head Bay motor speedway during the elimination 
trials. If the grandstand Is entirely sold out for 
the race, It will bring $198,000 

Left — In the foreground Is one of the Peu- 
geots, with two Stutzes In the rear lined up at 
the side of the track during the elimination trials 



sible to get the Delage, entered by Harry S. Harkness, presi- 
dent of the speedway, ready in time. Other withdrawals are 
Bugatti, Sunbeam and one of the Stutz entries. It is un- 
certain whether the Erwin specials, generally known as the 
Bergdolls, will appear or not. Of course, there are a number 
of drivers who have not yet made their elimination trials 
so that the final list cannot be determined. 

Hold Speed in Reserve 

Elimination trials to determine the order of starting in 
Saturday's race are progressing slowly, thirteen cars having 
taken their trials the first two days. The trials will be con- 
tinued to-day and to-morrow. So far none of the cars have 
had difficulty in setting an average of over 85 m.p.h. Resta 's 
Peugeot holds the track record in these trials at 106 m.p.h. 
Higher speeds are possible but all drivers are holding them- 
selves more or less in reserve. 

Curved Bank Increases Distance 

It is not certain whether elimination trials will be as fast 
as on the Chicago speedway, due to the fact that with the 
parabola banking, the drivers are forced to drive wider and 
higher on the track than they did at Chicago, where the 
straight banking is used. It has been calculated that in a lap 
of the 2-mile speedway here, a car travels 197 ft. further 
when averaging 100 m.p.h. This is equivalent to 1 3/5 sec. 
per lap, which equals about 4 m.p.h. On the Chicago track 
with its straight banking it was possible to make as high 
speeds close to the inner edge of the track as high on the 
banking. 

EaBy on Tires 

In practise the cars are running high on the steepest part 
of the curves at each end of the speedway, these curves be- 
ing well banked on the surface. With the cars traveling at 
approximately 100 m.p.h. there is no tendency to skid but 
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Tather the rear wheels tend 
to slide toward the inside of 
the track, indicating that 
the track is intended for 
•considerably higher speeds 
than the cars are able to 
make. Because of this situ- 
ation, the drivers believe 
that the track will be easier 
on tires than the Chicago 
■one, where there is a ten- 
dency for the rear wheels to 
skid toward the outside of 
the track at speeds of 102 
m.p.h. and over. It is esti- 
mated that on the New York 
track this skidding outward 
will not take place until 
speeds of 120 m.p.h. or 
higher are made and perhaps not then. 

The track surface is quite black, the 
wood having been creosoted. This does not 
make it slippery but has just changed the 
•color. Inside of the track is a broad safety 
apron which is brick along the home- 
stretch but hard dirt around the rest of 
the track. Inside of this safety zone is 
a cement wall nearly 2 ft. high. Within 
the wall is a safety zone or neutral space, 
after which comes the fencing inclosing 
the infield, where the cars park. 

William Schimpf, ex-chairman of the 
Contest Board of the American Automobile 
Association, has been chosen referee. The 
entire speedway is practically completed, 
the grandstand seating 39,000 was com- 
pleted in time for Saturday's trials and 
the bleachers are now completed. The 
main entrance, at which fourteen rows of 
automobiles can enter abreast, is finished, 
the high wire fencing inclosing the re- 
served parking spaces inside the track is 
in place, in fact all details with a few 
minor exceptions are ready. 

The Mercer and F. R. P. cars have not 
yet been on the track except for a few laps, 
and no gage of their speed possibilities 
has been obtained. The F. R. P. motor 
has been redesigned so that there is now 
a waterjacket between the piston and the 
inner sleeve, this jacket extending up- 
wards from the base of the cylinder cast- 
ing. This should result in getting the 
lieat well away from the piston. There 




Two Maxwell cars at the side of the track at the elimination 
trials for the 350-mlle race. Note Jack at the right of the Illustra- 
tion, one of the greatest of time-savers In tire changing 



Complete List of Possible 

Starters 
Car Driver 

Mercedes Ralph De Palma 

Delage Barney Oldfield 

Stutz Earle Cooper 

Stutz Gil Anderson 

Stutz Rooney 

Peugeot Dario Resta 

Peugeot Bob Burman 

Peugeot John Aitken 

Peugeot Howard Wilcox 

Maxwell E. Rickenbacher 

F. R. P Jean Porporato 

Duesenberg E. O'Donnell 

Duesenberg Pete Henderson 

Duesenberg Haupt 

Mulford Special Ira Vail 

Ogren Tom Alley 

Sebring Ora Haibe 

Pugh Special Jack LeCain 
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still remains a waterjacket 
outside of the outer sleeve so 
that the sleeves reciprocate 
between waterjackets. The 
cylinders are 3.88 by 6.125 in. 
Other details of the car are 
as they were at Indianapolis. 

Record Attendance Expected 

The sale of tickets promises 
to reach $100,000 before the 
opening day of the race. If 
the grandstand is entirely 
sold out it will bring approx- 
imately $198,000. With good 
September weather prevail- 
ing, it is safe to assume that 
the attendance will be 
greater than at any other 
speedway race ever held in America. 

The accident to Harry F. Grant, twice 
winner of the Vanderbilt Cup race, oc- 
curred at the end of the elimination 
trials Monday, when he was practising on 
the track with Rickenbacher in the other 
Maxwell. Grant was traveling at high 
speed and soon after he passed the grand- 
stand, flames were noticed under the car. 
By the time he reached the curve the rear 
end was enshrouded in flames. Grant 
tried to stop as quickly as possible and 
skidded fully 200 yd. on the track before 
he came to a standstill. Fortunately, 
workmen were at hand and soon ex- 
tinguished the blaze but not before Grant 
was very severely burned from the waist 
downward. It will be several weeks be- 
fore he will be out of the hospital. 

Predict 100 M.P.H. 

With good weather conditions prevail- 
ing on Saturday it is expected that an av- 
erage speed of close to 100 m.p.h. will be 
maintained for the 350 miles. The race 
starts at 12 o'clock noon, this hour being 
selected to give out-of-town spectators a 
good opportunity of reaching the track 
without having to start before sunrise. 

In the practise to-day Burman made a 
circuit of the 2-mile track at 103 m.p.h., 
this being the fastest for the day. 

A simple way to time the cars is by 
figuring that it takes exactly 1 min., 12 
sec. to circle the track at 100 m.p.h. 




Left — Cooper In a Stutz during the elimination trials. Center— Old Field In a Delage and Aitken In a Peugeot at high speed. Burman Is 

at the left. Right— Grant In the Maxwell 
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Indiana S. A. E. Talks Twelves and 

Aluminum 

Vigorous Discussion Follows Reading of Papers by J. G. 
Vincent and James E. Diamond at Opening Session 



INDIANAPOLIS, IND., Sept. 25— Last night a crowded 
meeting of over 350 members and visitors attended the 
reading of the two papers scheduled for the opening 
meeting of the winter season of the Indiana section of the 
Society of Automobile Engineers. The papers presented by 
,J. G. Vincent on the twelve-cylinder engine, and by James 
E. Diamond on the aluminum piston were published in The 
Automobile last week, Mr. Vincent's paper being identical 
with that read by him in Detroit on Sept. 16. At the pre- 
vious meeting O. E. Hunt, chief engineer of the Packard Mo- 
tor Car Co., read the paper for the author so as to leave him 
with an untired voice when discussion commenced, and this 
idea working out well it was repeated at Indianapolis. 

A novel detail of procedure was the reading of Mr. Dia- 
mond's paper immediately after Mr. Hunt had finished, thus 
opening the discussion on both papers at once. The scheme 
worked out extremely well. 

Business Report Is Good 

The business report was read first and showed the section 
to be in excellent condition financially, many local manufac- 
turers having given substantial donations to its funds. F. E. 
Moskovics was in the chair and spoke briefly on the section. 
He said that J. G. Vincent deserved the greatest possible 
credit for the way in which his tests on the Indianapolis 
speedway had been conducted with the utmost freedom and 
publicity. • At Mr. Vincent's invitation other engineers had 
handled the Packard cars which had been tried out on the 
track for many days previous. These visitors had returned 
the compliment with their experimental chassis and it was 
an honor to belong to a section and to a society that could 
boast men so broad gaged as these engineers. 

Coker F. Clarkson, general manager of the S. A. E., came 
from New York to attend the meeting and he spoke in simi- 
lar strain, congratulating the section on its activity and good . 
feeling. He also mentioned the automobile reserve which has 
been suggested as a matter of vital interest to the army 
authorities and a fit subject for the S. A. E. to consider. The 
society has no official action in immediate contemplation, but 
considers the subject one that ought to be discussed so that 
various schemes may be thought out. On the suggestion of 
W. G. Wall it was decided to appoint a small committee to 
consider the matter. 

W. G. Wall Opens Discussion 

After the papers had been read the discussion was immedi- 
ately opened by W. G. Wall, who said: 

W. G. Wall, vice-president and chief engineer, National 
Motor Vehicle Co.: — "I have heard with a great deal of 
interest Mr. Vincent's paper and also heard him discuss his 
very remarkable motor. I have seen this motor run and have 
seen what it will do. I can only say it will accomplish every- 
thing and probably more than is advertised for it by his com- 
pany. I agree with most of the things Mr. Vincent has said. 
There are a few things, however, with which I differ sligh «y. 
I believe I am a little more liberal toward the eight than Mr. 
Vincent is. 

"When we decided to build something which we thought 
was a more perfect motor than the six-cylinder motor, we 



went into the matter rather thoroughly and looked over the 
eight and saw that it had some advantages. We also saw that 
it had a number of disadvantages. We saw that the twelve 
had what we considered a great many more advantages thaD 
the eight so our idea was, which we endeavored to do, to ex- 
tract the virtues of the eight and incorporate them with the 
many advantages of the twelve. 

"We considered one of the troubles and one of the draw- 
backs of the eight, aside from the fact that the torque could 
never be the same as the twelve or that the vibration could 
never be reduced to the same extent as on the twelve, that 
one of the greatest disadvantages of the eight was the in- 
accessibility. 

"The one trouble was getting to the valves. We found, 
however, that the eight did have some advantages and one 
of the principal advantages was the fact that the accessories 
were located in the center, between the cylinders, in what Mr. 
Vincent refers to in his paper as the "valve-alley,' where they 
were entirely out of harm's way, and where weather and 
road conditions could not affect them, and in fact, you could 
- go through deep water if necessary without any effect upon 
your accessories. Therefore, we decided it would be better if 
we built a twelve to locate the valves on the outside instead 
of on the inside. We did this and found there were other 
advantages besides accessibility. One of the things that has 
come up is the fact that even though aluminum pistons have 
very little carbon deposit, when you locate the valves on the 
outside, then loose bits of carbon can escape so that we have 
a practically carbonless engine. 

The Friction Factor 

"There are several things I wish to ask Mr. Vincent, as he 
is certainly an authority on twelve-cylinder engines. One of 
these is his ratio of connecting-rod length to stroke, and an- 
other is whether he found any difference in the amount of 
water and therefore the temperature of the water in the two 
cylinder blocks, by using the double pump arrangement he has 
and putting water through the cylinders in multiple. In 
other words, whether the friction causes any difference. One 
more point, which is really more technical than of any great 
interest to the user — what is the horsepower required in driv- 
ing twelve-cylinder camshafts? Is the horsepower necessary 
to turn this camshaft increased very materially with the 
weight of the springs? In other words, you can readily see 
that in a twelve-cylinder, as one valve lifter goes up the side 
of the cam, there is always another valve lifter coming down 
the side of another cam, so that the power required to run a 
camshaft is really decreased as you increase the number of 
the cylinders. 

"There is a question I would like to ask Mr. Diamond also, 
and that is what he finds the difference in the co-efficient of 
friction between die cast and sand cast pistons." 

J. G. Vincent replied that there were certainly advantages 
in favor of the eight and that he thought all types of engine 
had their place. All his paper was concerned with was the 
quite large engine of approximately 424 cu. in. As regards 
the location of valves, he had considered several types and 
had wooden patterns made of several designs. The wood 
pattern is a very useful method of comparison between sug- 
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gested designs because it is cheap and easy to make in a 
rough and ready way and gives a real idea of how a motor 
will look in the chassis. He found the Packard twin six with 
the valves outside would work out too wide and sit too low in 
the frame. Also for a motor of the dimensions under con- 
sideration the drive layout for the two camshafts, etc., became 
awkward. 

He regretted he could not give the power required to drive 
the camshaft, but it was easy and light on the chain; he 
found the chain front end to stand up much better on the 
twelve than it did on the experimental six of the same total 
cylinder capacity. The springs used were 60 lb. as compared 
with 85 lb. on the six. Water temperature varied little, if 
at all, between the two cylinder blocks and the motor seemed 
easy to keep cool. Connecting-rod length used on the twin 
six was 12 in., giving a ratio of 12 to 5 but the length was 
chosen not so much on account of this proportion as to obtain 
a good length of valve and valve spring and plenty of bear- 
ing on the tappets. He considered the rod to be longer than 
necessary from the angularity viewpoint. 

J. E. Diamond said in reply to W. G. Wall that he could 
not give comparative coefficients of friction between sand 
and permanent mold castings but thought the difference 
would be extremely small. 

C. P. Grimes, experimental engineer for Wheeler & 
Schebler, asked if Mr. Diamond could explain the fact that 
an aluminum dashpot piston used in a trial carbureter 
seemed to swell and needed periodical turning down. 

J. E. Diamond answered the only possible explanation was 
that some stress on the aluminum exceeded the elastic limit 
and so created a permanent set. The only time he had en- 
countered similar trouble was in an aeroplane engine piston 
and it proved to be owing to the use of too high a com- 
pression, causing actual melting to take place. 

C. S. Crawford, chief engineer of the Cole Motor Car Co., 
remarked he has observed several cars standing with the 
motors idling in the streets of Detroit and the Cadillac eight 
seemed to run more quietly in this condition than the Packard 
twin sixes. 

Curbstone Quietness Vs. Efficiency 

Mr. Vincent: "In this connection there is no question that 
any type motor can be made to run more quietly when made 
from an accurate set of tools. The only Packards we have 
had on the road have been made by hand until recently, when 
we have been making a few deliveries, and I think any engi- 
neer here this evening will bear me out when I say that when 
boring all new crankcases in a boring mill and depending 
upon a lathe hand to turn up all pistons and make all parts 
in this manner, you cannot get the quietness you would get 
from machine tools. 

"It has been my experience that I have never been able to 
make a motor quiet enough in all its parts to make it abso- 
lutely quiet, but in building these experimental cars by hand, 
I was able to get more quiet results than ever before. There 
is nothing in absolute quietness. For a long time I have 
I have been an advocate of what I call commercial quietness. 
That is the motor which will go out and give you a ride every 
day in the week, which will not make the motor evident to 
the passengers, and not the motor that will give the most 
quiet demonstration at the curb. I can make any Packard 
six-cylinder motor absolutely quiet for curbstone idling but it 
is not practical for anything else, and that is the reason 
I have set the valve clearances and every other clearance so- 
it can go out and give proper smoothness and the greatest 
range of ability on the road. The engineering department 
too many times allows the sales department to get them into 
trouble by making a motor "curbstone" quiet. It is only a 
question of the clearances the engineer sets. There is no 
question but what smaller valves, lighter springs and quiet 
cams can make the motor quiet. There is no question, either, 



about piston clearances. It depends altogether on what 
results you want to obtain. I have had some experience with, 
eight-cylinder motors. They can give absolute quietness, 
but they make better motors if they are set to give a little 
more life at the expense of a little quietness in curbstone 
idling." 

At the request of Mr. Vincent, C. P. Grimes then gave 
some figures relating to the acceleration of the Packard twin 
six tending to show that the results obtained on the speed- 
way had been identical with magneto and battery ignition. 
With a gear ratio of an amount giving 25 m.p.h. at 900 r.p.m. 
of the engine the Packard accelerated from 10 to 50 m.p.h. 
in 22.4 sec, this result being the average of several tests 
made by Howard Marmon. 

With magneto ignition the result was the same figure 
within 0.28, the acceleration shown being from 10 to 50 m.p.h. 
in 22.68 sec. The maximum speed shown was about 74 m.p.h. 
in both cases. 

Two Carbureters or One? 

C. P. Grimes then said: "It just occurs to me that Mr. 
Vincent has developed a very fine twelve-cylinder motor and 
has been using a single carbureter, which seemed to work, 
first rate. I would like to bring up a question at this time. 
A number of people are using two carbureters on a smaller 
number of cylinders than twelve. A few years ago, when the 
six first came out, it had many carbureters, and I believe the 
twelve is going to give excellent results with a single car- 
bureter, but just at the present time I am not satisfied in 
my mind whether it is due to the range of the carbureter 
in general or whether it is the lack of a well to accelerate 
from, that so many single carbureters do not give very good 
results on multiple cylinder motors. 

"Some of our men have been experimenting with an eight- 
cylinder Knight motor and have found two carbureters on 
that car would go over a certain hill at probably 30 per 
cent better speed and with more life to the motor than with 
a single carbureter. 

"Another question I would like to ask is the mileage Mr. 
Vincent obtained. He speaks of increased compression in 
the motor and I am very much interested in finding out the 
compression pressure he uses and the mileage per gallon of 
gasoline he obtains with his cars and his idea on the car- 
bureter end of it." 

Mr. Vincent replied as follows: "We found that at any 
ordinary speed, a single carbureter is adequate. There is no- 
question in my mind, however, but that you can get more 
power at extremely high speeds with a double carbureter. 
An interesting thing in this connection is that the valve 
timing is more important and more variable than it is ordi- 
narily given credit for. Setting the valve timing at a point 
where the exhaust opens at 50 deg. early and the intake 
closes at 50 deg. late, which is more or less conventional 
L-head racing timing, we found we did not get any increased 
horsepower from a single carbureter, at the high speeds, over 
the horsepower obtained with the timing set for touring, but 
by putting on a double type carbureter (in this case I think 
we used a Zenith), we got quite an increase. That is we got 
117 hp. at 3200 r.p.m. I do not believe the extra horsepower 
that was obtained is of any particular advantage in touring 
car practice but it might be at some future time. 

Economy Vs. Maximum Power 

"As to economy, running the motors with the conventional 
valve timing, we made a test the same day with a double 
carbureter which had been adjusted to an economy setting 
rather than the highest horsepower setting and the double 
carbureter did not show nearly so well, in fact, it gave, if 
I remember correctly, 8 miles to the gallon as compared to 11, 
which is entirely too large an item to be neglected. I believe 
(Continued on page 620) 
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Individual Valve Cams in Enger Twelve 



Oil Is Fed Through 
Chain-Driven 
Hollow Camshaft with Twenty- 
Four Cams — 
60 Deg. V Motor 2% by $ l A— 
Lists at $1,095 

THE Enger Motor Car Co., Cincinnati, Ohio, 
has placed on the market a twelve-cylinder 
car to sell for $1,095. Demonstrators have 
already been shipped and the factory in Cincin- 
nati, Ohio, has now busily turned their attention 
to the production of this car which is the lowest 
price attained by a twelve-cylinder model and mark: 
step in the industry which two years ago would have 
been considered unbelievable. 

The Enger company in the 1915 season marketed a 
six-cylinder car. This has given place for the 1910 
season to the twin six, which will be built practically 
entirely in the Cincinnati factory. In general appear- 
ance the car is low and long, having a wheelbase of 115 
in. and a straight-line body design which gives a long 
appearance. The small bore and stroke have given the 
designers an opportunity to keep the parts light and at 
the same time produce a compact engine. The cylin- 
ders, which are 2% by 3%, are cast in two blocks of 
six and placed at an angle of 60 deg. from the center 
line of one-cylinder block to the center line of the other 
in the planes of the axes. 

Light Reciprocating Parts 

Light weight reciprocating parts are a feature of the 
motor, the pistons reciprocating weight including rings, 
bushings, upper half of connecting-rod and wristpin 
total but 25.9 oz. The length of the piston is 2% 
and the number of rings, three. The connecting-rod 
length is 7% in., and the rods are drop-forged from 
carbon steel. These light weights should provide the 
motor with smooth running qualities at high speed and 
the bearing areas are ample to take care of the small 
unit pressures existing in a power plant of this kind. 
The connecting-rod bearings are 1% in. in length and 
1% in. diameter and the crankshaft bearings are 1% in. 
diameter and 2% in. length. The material of the crankshaft 
is 0.40 carbon steel. This is a heat-treated drop forging. 

Although following the dictates of twelve-cylinder design 
the lessons learned of motors of four cylinders have not been 
forgotten. Following the practice which is rapidly becoming 
general throughout the entire field the cylinder heads are re- 
movable, making the motor readily accessible for inspection 
and cleaning. In the particular overhead valve construction 
used in the Enger the detachable cylinder head also provides 
an easy adjustment for the valve tappets, a point which is 
quite necessary to consider in a twelve-cylinder motor which 
has twenty-four of these tappets requiring attention if the 
full efficiency of the motor is to be secured at all times and 
under all conditions. 

One of the interesting features of this design is the ar- 
rangement for valve drive. Each valve is operated by an in- 




Sectlon through the Enger twelve-cylinder motor which consist* of 
two blocks of six cylinders each set at an angle of 60 deg. There Is a 
separate cam for each of the overhead valves, or twenty-four cams In 
all, mounted on a single hollow chain-driven camshaft In the center of 
the V, where are also mounted the carbureter and the Ignition unit. 
Note the mounting of spark plugs on Inner sides of cylinder block and 
the large water outlet manifold 

dependent cam, giving twenty-four cams in all. The cam- 
shaft is hollow, providing rigidity which is naturally essen- 
tial in a unit of this nature. With the material massed at a 
distance from the neutral axis of the camshaft this rigidity is 
secured, while at the same time the bearing speeds, due to the 
increased diameter, are not high enough to be detrimental to 
the bushings. At the same time the hollow camshaft provides 
a method of lubrication which is very efficient for motors of 
this type as it allows the oil to be fed under pressure through 
the camshaft. 

Chain drive is employed for the camshaft which is not of 
constant section throughout its length. It is carried on three 
bearings which have respectively diameters of 1^4, 2 and 
2 1/16 in. respectively. This design is worked out to give 
practically a constant strength throughout the entire length 
of the shaft allowing sufficient material to take the stresses 
developed at any point along the length of the shaft. 
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With practically the entire valve mech- 
anism exposed and practically under the eye 
of the operator no fear for the possibility 
of weak explosions in one of the units of 
the twelve-cylinder assembly need be felt. 
The rocker arms are carried as shown in the 
illustration along a common axis provided 
with grease cups between each pair of arms, 
all of this being accessible by merely lifting 
the hood. 

The water cooling arrangement is inter- 
esting, there being two outlets from the 
radiator to the waterjacket intake. The 
water enters the cylinders on the outside of 
the V at about half the length and from 
this point is carried and baffled so 
as to thoroughly cool the jackets for the full length of 
the motor. The water outlet from the cylinders is carried 
upward at the center through a common header and thence 
by rubber hose connections to the radiator. This arrange- 
ment provides a single inlet and a double outlet and thus al- 
lows the water to utilize all the available area of the radiator 
without danger of having two separate streams with a pocket 
in the center. 

The ignition drive is directly from the camshaft and pro- 
vides either automatic or hand advance as desired. It op- 
erates in connection with a battery system and a timer dis- 
tributer is mounted at the rear of the engine with the wires 
carried through hose leads which prevent chafing against the 
water connections or the tops of the cylinders. 

An interesting point in the design, and showing the char- 
acteristic rigidity, is the mounting of the fan bracket. This 
is carried on a platform at the forward end of the motor with 
the fan shaft projecting through the housing giving a firm 
support on both sides of the camshaft in taking the drive. 

One of the places in which weight is saved on a motor of 
this type is in the flywheel. This has a diameter of 14 in. 
and a weight of 40 lb. The clutch is mounted in the flywheel 
and the bell housing is continued back from the crankcase. 
This gives a rigid support for the forward end of the gear- 
box. Three speeds are provided by the gearset which is made 
up of 3% per cent nickel steel gears. The center control 
lever is mounted on the cover of the gearbox and, as will be 
noted from the illustration, this is a compact unit of small 
size. 




The Enger twelve-cylinder five-passenger touring car for 1916 which sells for $1,095. 
Note the smooth body lines and long appearance 

The drive is through two universals of the Hartford type 
to a Hess rear axle. The differential gears are spiral bevel 
and are carried on Gurney ball bearings. The hubs are pro- 
vided with Bower roller bearings and the torque is taken care 
of by a torque arm mounted on the axle housing and carried 
to the rear cross member. The propulsive thrust is trans- 
mitted through the cantilever rear springs to the frame side 
members. The cantilever rear springs are long, extending 
forward to a point well up along the frame and giving a 
frame which should have an easy action on rebounds. 

Two Independent Mufflers 

Other features about the chassis which should be men- 
tioned include the mounting of the twin exhaust line with 
two independent mufflers which are swung between cross 
members and which provide independent outlets for the ex- 
haust gases of each set of six cylinders. The frame is bottle- 
necked, allowing a narrow turning radius. The starting and 
lighting systems are accessibly mounted, the starting motor 
meshing directly with the flywheel and the generator being 
directly driven by chain at the forward end of the motor. 

Standard equipment includes a five-passenger body with 
slanting windshield, Gemmer steering gear, gasoline tank in 
the cowl, Atwater Kent ignition and a full line of acces- 
sories and tools. In its finished condition the car gives a 
handsome appearance, being provided with real leather up- 
holstery over hair cushions. The body is roomy and attrac- 
tive, being thoroughly up-to-date in design and providing all 
the seating capacity necessary. 




Left— Enger twelve motor mounted In chassis. Note the high narrow radiator and the accessibility of the motor due to Its low 
mounting In the frame. Right — Front view of Enger twelve power plant as It appears with the radiator removed from the frame of the 
chassis. Note separate water Intake for the two blocks of six cylinders and the large single outlet manifold at the top of the V 
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Larger Motor in 1916 Grant Six 





NOW entering its second year, the Grant six, product of 
the Grant Motor Co., Findlay, Ohio, is a larger car 
with a motor of increased power due to enlargement 
of the cylinder diameter from 2% to 3 in. The wheelbase 
has been lengthened a full 6 in., making it now 112 in., and 
this has permitted of much lengthening of the body and a 
better proportioning throughout. Coupled with these more 
important differences, the new Grant has also been con- 
siderably refined in a number of details which, though they 
do not show on the surface, help to make the car a better 
vehicle mechanically. For instance, the brake size has been 
enlarged to give greater ability to stop in a short distance; 
there has been a steering gear improvement, a slight added 
feature to the clutch, and the front axle has been increased 
in size. Though from these facts it is quite evident that 
the 1916 Grant is a bigger value than it was before, the 
price has been retained at $795 with complete equipment, 
this being possible, it is said, due to greater factory 
economies, and better manufacturing prices made possible 
by greatly increased production. 

New Body Lines 

The new body lines are the first thing to be noticed when 
inspecting the car. The popular trend has been carried out, 
and a modification of what is known as the boat-line design 
is used. The sides of the body have been somewhat raised, 
and the cowl is also brought up higher, with very little 
difference between the slope of hood and front of car. The 
hood is also higher to conform, and though the radiator 
retains the characteristic Grant round form, it is larger and 
more smoothly built. 

In the rear, full three passenger seating capacity is at- 
tained by the length of the seat. To accomplish this, the 
body extends out over the wheels somewhat, and the fenders 
are set into the wheel houses. This not only gives a sub- 
stantial construction, but adds to appearance. 

Mechanically, the Grant six employs the design wherein 
the power plant unit takes in clutch and gearset, and the 
rear axle unit incorporates a torsion tube surrounding the 
driveshaft. The engine is now 3 by 4%,, the gearset 
has three selective speeds, and the clutch is a cone type. 



Other specifications include Atwater Kent ignition, Allis- 
Chalmers lighting and starting, floating rear axle, and canti- 
lever rear springs. 

In increasing the motor bore from 2% to 3 in., the Grant 
concern steps up the S. A. £. horsepower rating from 20 to 
21.6, and increases the piston displacement from 165.5 cu. in. 
to 180.2. Thus, while the increase in horsepower does not 
show up materially in the rating, the displacement gives 
some idea of what the bore increase means. The engine, in 
fact, ought to give fully 10 per cent more power. 

Overhead Valves 

The Grant motor is an overhead valve design, with the 
valve rods running up from the left side. The valve rocker 
mechanism is completely housed by a cover plate at the top of 
the motor, so that when it is in position all that is visible 
of the valve mechanism is a portion of the rods. The head, 
carrying valves and rockers, water outlet connection and 
manifolds, is detachable from the main cylinder block, which 
is in unit with the upper part of the crankcase. The exhaust 
manifold is a separate casting bolting to the right side of the 
headpiece, but on the right there are two openings running 
to a two-branch manifold to take care of the incoming gases. 
The distribution passages are cored within the head casting. 

Instead of using the former mushroom type of valve 
tappets, the new form is of the roller design. The cams 




Ingenious method of pivoting rear cantilevers under the frame 
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now come in contact with the rollers and thus 
the side thrust component is eliminated, this 
making for less wear and also tending to 
reduce noise. Then the method of assembling 
the tappets into the crankcase has been 
changed so that they can now be removed 
without disturbing the camshaft — a feature 
which will be appreciated if the owner ever 
has to take one of them out. The tappets 
have also been bushed, and there is no chance 
for oil leakage past them. 

Standard practice prevails throughout the 
internal mechanism of the motor, and notable 
smoothness is attained through a good run- 
ning balance to the reciprocating parts, 
coupled with rigidity of the crankshaft. This 
may partly be ascribed to the proportions of 
the three-bearing shaft and partially to the 
casting of the upper part of the crankcase in 
unit with the cylinders. 

In its application of the Allis-Chalmers 
single-unit starting and lighting system, 
Grant places the motor-generator on the right forward side 
of the engine base, bolting the head to the housing of the 
silent chain that drives it, and supporting the rear end on a 
bracket. This makes a very substantial mounting, which is 
one of the essentials of electric units of this kind. Between 
the head of the starter and the housing there is interposed 
an eccentric, drilled with a number of holes. Shifting of 
this eccentric, after the cap screws have been loosened, takes 
care of the chain adjustment. The storage battery is an 
80 amp.-hr. type, and it is carried in a special steel basket 
concealed under the front of the right running board 
splasher. The electric system operates on 6 volts and is of 
the single-wire type with grounded return. 

In the thermo-syphon cooling system the radiator is the 
only change. This is of an entirely new design for Grant, 
having a double construction. The outer shell attaches to 
the frame of the car and supports the inner core. Thus any 
weaving of the frame or other stresses to which the radiator 
might be subjected are absorbed by the shell and are not com- 
municated to the core, which is thus made more efficient be- 
cause there is less chance for seams to be sprung or leaks 
otherwise to develop. 

Two gallons have been added to the capacity of the 
gasoline tank under the cowl, this feeding by gravity to the 
Rayfield carbureter which is fairly high on the left, and 
which is fitted with a waterjacketed manifold. No change 
has been made in the oiling, which is by a splash system 
with circulating pump feed and gage on the cowl board. 

The Atwater Kent ignition distributer device now has 
a polarity switch, so called. This serves to prevent the 
fusing or corroding of the timer, and should tend to make 




ntake side of Grant six power plant for 1916 showing overhead valve mechanism 



the .ignition even more reliable and permanent. The dis- 
tributer unit is at the left rear side of the engine, driven by 
a vertical shaft which is itself operated by gear connection 
with the end of the camshaft. 

The Transmission System 

Construction of the driving mechanism back of the engine 
is quite conventional. The gearbox is bolted to the rear of 
the crankcase by a yoke construction. The flywheel is 
uninclosed, and the arms of the yoke pass around it to bolt 
to the rear of the supporting portion of the back end of the 
power plant. The yoke leaves plenty of room for the cone 
clutch and its operating mechanism. There is a refinement 
in the clutch to the extent of putting in a ball-bearing design 
of throw-out mechanism, making it easier to operate and at 
the same time lessening wear and reducing the problem of 
properly lubricating the bearing surfaces. Adjustment for 
the amount of tension of the engagement springs is quite 
simple. 

Annular ball bearings carry the gearset shafting, which is 
very compactly arranged. Center control with a swivel 
lever is used, and the shifting mechanism is all assembled 
with the top plate that covers the gears. The torsion tube 
which incloses the propeller shaft finds a good front end 
mounting back of the universal joint, and has brace rods 
running diagonally back to the outer ends of the axle tubes. 

In the back axle there is no change. It is a floating type, 
adjustable, and having differential and pinions on one car- 
rier as is common practice. Ball and roller bearings carry 
the shafting, and there is an unusually large plate at the 
rear to get at the differential. With a gear ratio of 4% to 





Left— Front view of Grant »lx for 1916 which sells for $798. Right— Side view, showing smooth lines of Grant Ave -passenger body 
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1, this axle is well fitted to take care of the power it receives. 
In the braking system there has been a widening of the 
bands to give increased braking surface. The brake equal- 
izers are mounted on the forward side of the axle housing 
at the middle, this method of positioning them calling for 
the use of'but one brake rod forward to each brake control. 

Cantilever Rear Springs 

The rear cantilever spring suspension is nicely laid out 
for free action. The springs are of the full cantilever form, 
with the center trunnioned to the under side -of the frame 
rail and the front end shackled to it. A considerable taper 
is given the frame from rear to front in order to make an 
easy turning radius and to offer good support to the sloping 
body along its entire extent. This construction of the frame 
is commendable, for while roominess of body has been accom- 
plished, it nevertheless is not done by sacrificing the strength 
of the car as a whole. Frame cross bracing is also ample, 
for there is an intermediate member gusseted to the side 
rails in addition to the front and rear cross arms. 



There have been some additions to equipment, each mak- 
ing for greater general satisfaction of the driver. The wind- 
shield, for instance, is of a new type with curved base and 
attached directly to the cowl with no filler board. On the 
rear wheels, non-skid tires are now fitted instead of plain 
treads, and besides this, Firestone demountable rims are 
now used. The tires are still 32 by 3%. Dimmers have 
been fitted to the lights, which will add to the comforts of 
city driving. On the cowl board, the electric instruments 
have been nicely grouped and a dash, lamp added to illumi- 
nate them. In this electric unit group there are the polarity 
switch, ammeter, the electric regulator and the fuses. 
Bringing all the electric apparatus to one central point is a 
feature of the construction of the modern car's electric 
system which has developed along with greater reliability 
and general efficiency of the outfit. 

An outward noticeable alteration in the new Grant is the 
standard body color. This has been changed from black to 
a Brewster green for the body. The fenders, hood and 
running gear are still black, however. 



Why the 1916 Cars Are Cheaper 

(Continued from page 597) 



■of price and cut off the peak of 1914 and then the decline to 
1916 does not look so alarming. 

What really has caused the excitement is not so much 
the cuts in the prices of known cars, but the advent of so 
many new ones. We have long been accustomed to cars 
selling at prices from $500 to $800 and we know about what 
to expect in the way of body comfort, appearance and finish 
as well as in road performance and chassis durability. 

The fact that a good many more manufacturers have en- 
tered the field with cars in the $750 class does not affect the 
class of the $750 cars. Just like their more expensive 
brethren they are better cars for the money than we have 
had before, and for the same reasons precisely, but it is 
absurd to pretend that a little six at $750 or thereabouts 
is as good an automobile as the average of the $1,000 sixes 
of last season. Of course they cannot possibly be. Size has 
a good deal to do with it as a motor costs more or less ac- 
cording to its total piston displacement rather than ac- 
cording to the number of cylinders. When all the cylinder 
machining operations are done simultaneously on one block 
of cast iron a small six of 250 cu. in. size will be actually 
cheaper to machine than a larger four also of 250 cu. in., 
since all six bores are cut together more rapidly than all 
four of the larger size could be. 

Considering new jobs which appear to be wonderfully low 
priced, one outstanding example has a six-cylinder motor of 
249 cu. in., which model replaces a 165 cu. in. four made last 
year. The engine design of the new six is simplified by com- 
parison with the old four and the new motor actually costs 
a little less than the four did. The rest of the chassis has 
been altered but little, because any transmission and chassis 
strong enough for a 165 cu. in. four is plenty strong enough 
for a 249 cu. in. six with its more even torque. Thus the 
new six is really no more costly to make than the old four. 

Another instance is the appearance of a six bearing the 
name of a medium class manufacturer of good repute at less 
than $800. In this case examination shows a new motor 
for which the engine manufacturing concern has equipped, 
in conjunction with the class of gearset and axle components 
used in previous years for $800 to $950 fours. There is a 
considerable falling off in the body quality by comparison 
with the $1,200 job the same concern was making last sea- 
son, but cheapness is secured by the use of a simpler outline 
as well as by cheaper fittings and cheaper upholstery. 

Another important body feature is the space, though there 
is some reason to think that this is being overdone on some 



of the light sixes. Some idea of this is obtained by wheel- 
base comparisons which are found to show only a very few 
inches increase, and where a new light six replaces a four, 
the added length is seldom much more than that accounted 
for by the extra pair of cylinders. Many of the new bodies 
appear much greater in length than they are in actual fact, 
by virtue of the straight lines of the design. 

In the absence of any proper record of weights it is diffi- 
cult to compare tire equipment, but as most of the new de- 
signs are lighter than those cars which they replace it ap- 
pears that the 1916 automobile is rather better supplied with 
tire section than the car of 1915; certainly there is no fall- 
ing off in this respect. 

Conclusion Is Better Value Everywhere 

It is instructive to observe, by the report of the N. A. C. C. 
given out recently that during the past year the total num- 
ber of cars made by members of the association has increased 
36 per cent, while the value of the total has increased only 
10 per cent, and these figures give a fairly good idea of the 
real truth of the price drop ; it is not so enormous. The out- 
standing fact remains that more car for less dollars can be 
bought to-day than ever before and more car service also. 
Take any price car from $500 to $5,000 and it will be a better 
one than could be had for the same sum last year. 

Hyatt Bearing's Detroit Warehouse 




The warehouse to be built by the Hyatt Roller Bearing Company on 
the Michigan Central R. R. in Detroit, Mich., will have a frontage of 
225 ft. and will contatn 20,000 sq. ft. in its two stories. The first 
floor will be on a level with the floors of the freight cars and the 
second floor will be on the street level. Freight will move in only 
one direction, Detroit freight going to the second floor while that 
for other points remains on the first 



Digitized by 



Google 



608 



THE AUTOMOBILE 



September 30, 1915 



' The Engineers f Forum ■ 



Art in High-Speed Motor Design — Quietness, Absence 
of Vibration and Power at Low Speeds Imperative 

By W. B. Stout 

Chief Engineer, Scripps-Booth Co. 



DETROIT, MICH. — Editor The Automobile:— Mr. Ger- 
ster's series on the design of high-speed motors ap- 
pearing in several issues of The Automobile last 
spring very thoroughly covered those technical engineering 
problems which are related to a motor's performance as a 
machine, and, as such, are not to be criticised. 

A large part of modern automobile engineering, however, 
consists of the fitting of this technical engineering to the 
mind of the public in such a way as to make this engineering 
commercial, and a proposition of the least sales resistance. 
In this psychological branch of engineering, there are rules 
just as definite and mental formulas just as important as are 
the relation of valve lift to diameter, or heat-treatment to 
crankshaft material. 

It is the ignoring of these items which very often condemns 
otherwise masterly engineering so that before laying down 
the high-speed motor for an actual production and sales 
proposition, these psychological items must be taken as part 
of the business and profession of the modern engineer. 

Performance and Appearance 

In order to sell, a motor must satisfy the mind of the buyer 
in appearance and performance. It must satisfy in appear- 
ance before he will give it an open mind on the standpoint of 
performance. In other words, it must satisfy his eye first. 
This makes the design — after the technical engineering is 
taken care of — a problem of art, and art rules which are 
just as definite as mathematical-engineering rules may be 
applied to the exterior of the motor even outside of its 
finish, which will gain the favor of the buyer through his 
eye, and thus instill in his mind the desire to see it work. A 
beautiful machine is beautiful because of its following of art 
principles, but a beautiful machine is always more attractive 
when performing the function for which it is designed. 
Hence, a motor in action is the next desired step to a pros- 
pective purchaser. 

Lack of Vibration 

The eye satisfied, the ear is the next mental stage to be 
appealed to. This is where the greatest problem of the high- 
speed motor comes to the designer of this type of American 
use, for quietness and lack of vibration is the first requisite 
in a really high class car. 

The motor must sound right and must not give an impres- 
sion of laboring nor of shaking itself out of the frame. This 
means abnormally light reciprocating parts on a gear ratio 
not abnormally low, and if the gear ratio is not abnormally 
low, where is the value of the high-speed motor? 

The reason for the high-speed motor I have indicated in 
Fig. 1, showing a car with a 300-in. motor on a 2 to 1 gear 
ratio. This car will give a certain performance of pulling 
power and speed, but its greatest necessity is power at low 
speeds. An electric automobile of 2500 or 3000 lb. weight is 
generally fitted with a motor of 4 or 5 hp. This motor, how- 
ever, delivers this 4 or 5 hp. at practically any speed, and 



with a 100 per cent overload possibility for continued periods. 
The gasoline motor to give an equal performance on a car of 
equal weight, must develop this 4 hp. at the slower speeds, 
and from this, must be able to carry the car up to a maximum 
of say 45 m.p.h. Forty-five miles per hour is all that the 
average public requires of speed. 

Power at Low Speeds 

Practically every owner makes this statement, but at the 
same time while boasting that his car will do 60 m.p.h., and 
saying that he never uses it, makes the statement "but I 
want that power at low speeds." 

This power at low speeds — which is the most necessary 
power of all — is a question of gear ratio. The average owner 
in his touring, driving and his city work runs between 20 
and 30 m.p.h., rarely exceeding this and very often running 
under it in average. This being the case, it is only reason- 
able that the motor of a car should develop its best power 
at these speeds. 

If a high-speed motor is designed to run at 2500 r.p.m. 
normally with a maximum of say 3500 and the speed at the 
2500 mark is 30 m.p.h., this would require a gear ratio of 
about 8 to 1 on 32-in. wheels. On a gear ratio of 4 to 1 on 
32-in. wheels, this car would be doing about 38 m.p.h. at the 
best speed of the motor — 2500 r.p.m. 

Maximum Torque at Low Speeds 

This is figuring from the horsepower standpoint, but the 
torque curve is the one which counts in this power item. An 
engine should show its maximum torque or twist at a fairly 
low speed and carry this along a straight line clear up to its 
highest revolution per minute. A motor showing its great- 
est horsepower or peak at 2500 may show its maximum 
torque at around 800. Figuring from this speed, on a 3% 
to 1 gear ratio on 32-in. wheels, the car would be doing about 
21 m.p.h. The problem in the high-speed motor however, is 
to have a torque curve which is at a maximum at as low a 
revolution per minute as is necessary, as many high-speed 
motors of the racing type do not show this torque maximum 
below 1000 r.p.m., which means on a 4 to 1 gear ratio about 
32 m.p.h. in the average car. 

Going back to Fig. 1, one can see why a high-speed motor 
on a low gear ratio is a wonderful advantage, for in Fig. 2 
is shown a 100-in. motor on the same dimension chassis as in 
Fig. 1 with a 6 to 1 gear ratio at the rear. This arrange- 
ment will give every performance of the 300-in. motor except 
maximum speed, but the 100-in. motor will give well within 
the range of 45 m.p.h., and show below that point every 
power advantage of the 300-in. motor, and at some points 
even better performance. The 100-in. car can be made of 
one half the weight of the 300-in. car or even less, while the 
motor should weigh less than one fourth what the 300-in. 
motor weighs. This gives the 100-in. car every advantage in 
soft road, for the ability to pull through sand and mud de- 
pends on road resistance related to torque, and the resistance 
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on soft roads varies as the square of the weight. This is 
why a light car will go through mud and sand where the 
heavy car sinks in and fails, even with more horsepower per 
pound. 

Fig. 2 thus gives the reason for the high-speed motor giv- 
ing more power per pound of chassis weight, with the same 
motor car performance in half the motor car weight. 

The limitation of the high-speed motor at present in 
America is not so much the engineering difficulty of building 
the motor, but rather of making a low gear rear axle which 
will be quiet and cheap enough for production. This is from 
the engineering standpoint. 

From the psychological standpoint, the problem is to so 
balance the high-speed motor that the one riding in the car 
may not get the impression of a car always on second gear — 
a thing which the average driver will not like until he 
gets used to it, and in a sales period one cannot get 
used to these things. A high speed motor must therefore 
be wonderfully balanced and made with minimum weight in 
the reciprocating parts — an indication of the eventual arrival 
of multi-cylinder motors for all high-speed types. 

Americans Dislike Gearshifting 

One brings up the point that the Europeans do not gear 
their high-speed motors much higher than their lower speed 
motors, using the difference for speed alone. This is very 
true in most cases, but remember that the foreigner is al- 
lowed on these roads unlimited speeds, both by law and by 
road surface. Also, the foreigner likes to shift gears. When 
his motor runs to 1000 r.p.m. he shifts to second and takes 
pleasure in doing so. The American is annoyed if he has to 
shift gears to go up the side of a mountain, feeling that by 
racing his motor on second gear, he must make up for the 
speed he has lost in shifting from high. On this account, if 
the high-speed motor is to give the same performance below 
the American's maximum touring speed, a lower gear ratio 
must be fitted. The problem of the high-speed motor in 
America, therefore, first resolves itself not into a technical 
problem alone, for this practice is very well understood 
by now in America, but the difficulty lies in fitting high 




Fig. 1—300- In. motor, 2 to 1 ratio, car weight W. 1200 r.p.m. at 
60 m.p.h. Maximum torque at about 40 m.p.h. 

W 

Fig. 2— 100-ln. motor, 6 to 1 ratio, car weight about — , 48 m.p.h. 

4 

maximum at 3000 r.p.m. Maximum torque at 17 m.p.h. 



speed practice to those more or less distorted ideas which 
have been put into the minds of the American public, con- 
cerning motor performance on high gear. The engineer who 
can build a car with a high-speed motor on a low gear ratio, 
having the business-like appearance and the psychological 
sound and feel of right construction the first time you ride in 
it will first make a success of high-speed motor car construc- 
tion in America. 

An Eventual Type 

As efficiency is always the basis of growth and develop- 
ment, and as better things are always an advantage to every- 
one connected, we have an indication that the high-speed 
ultra-refined motor is an eventual type, and it would be well 
if salesmen as well as engineers would follow the new de- 
velopment that they may make no mistakes in statements 
concerning their big motors which cannot be substantiated 
by the authoritative analytical engineering of Mr. Gerster's 
article. — W. B. Stout, Chief Engineer, Scripps-Booth Co. 



Commercial Line 

The Commercial Auto Body Co., St. Louis, Mo., is putting 
out a complete line of bodies for delivery service and kindred 
commercial purposes which can be fitted to any chassis. 
These bodies are built with seasoned ash sills, ash frames 
with floors running lengthwise, reinforced hardwood floors 
with strips of steel, and durable trimming material. 
Leatherette is used in the cushions instead of cheap 
enameled drill, the cushions being one piece, open bottom 
spring design, locked in position so as to prevent them from 
springing forward and backward. All the roofs are full 




Panel delivery, one of the Commercial Auto Body Co.'* styles 



' Delivery Bodies 

slatted, covered with heavy oil duck and on express bodies 
the curtains are of the same material. 

Among the bodies which are made by this concern to fit 
any chassis, are the open express, full panel delivery, light- 
weight express top with screen sides, light-weight canopy 
style top with flareboards, suburban canopy style for station 
work, flareboard delivery, demountable flareboard box and 
general utility box inclosed with double doors. 

These bodies sell complete for $100 with the exception of 
the light-weight canopy design with flareboards which is 
$90 and the flareboard delivery which is $60. The demount- 
able flareboard box which fits on the back platform of a Ford 
roadster, or other type of roadster, is $14.50 for the Ford, 
and $19.75 for others. The general utility box is $26 com- 
plete, and can be made to fit snugly on the platform of a 
Ford roadster. 

A special line of delivery bodies for Ford cars made to be 
placed either on the Model T roadster or touring chassis, is 
of special interest. This includes the following types: A 
panel side delivery body, 56-in. long and 53-in. wide with 
double doors, for $110; a panel delivery body of the same 
dimensions, with double doors having oval glass in the upper 
panels and drop sash windows at the side of the seats for 
$115, an all steel panel body for $120, an all steel delivery 
for $100, duck curtain delivery for $75, light panel side de- 
livery for $82.50, and demountable slip on body for $95. In 
addition to these there are other bodies at corresponding 
prices. 
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Correct Slot-Size for Piston Rings 



EDITOR The Automobile: — What is the proper width, 
or opening of the slot in a diagonally cut piston ring? 
Does it vary with the size or is it standard for dif- 
ferent cylinder diameters? 

2 — Can a magneto, without disassembling, be tested on a 
shop bench to ascertain if magnets are weak without using 
special equipment? If so, how? 

3 — What clearance is allowed aluminum pistons in rela- 
tion to the bore of the cylinders? 

4 — What is the factory rating of cylinder compression in 
pounds of the White 30, 45 and 60 hp. cars? 

San Francisco, Cal. C. S. 

— The size of the slot in a diagonally cut eccentric ring 
does not only vary with the diameter of the ring but also 
varies with the different manufacturers. Some only take out 
the width of the cutter, which will be approximately 0.015 in. 
Others make a practice of taking out as much as % in. in 
all sizes. The latter is true especially for two-cycle motors 
of the marine type. 

2 — The magneto can be removed from the car and driven 
by belt at various speeds. If the magnets are weak, it can 
be detected by the weakness of the spark at low speed. If 
you will write the manufacturer of the magneto he will tell 
you the width of the gap that the magneto spark should 
jump under atmospheric pressure at different speeds. 

3— This is a quantity which has not as yet been worked 
down to standard practice and varies in the different alloys 
and also varies for different manufacturers. 

4 — Compression in the cylinders of the White motor is 
90 lb. for all the models mentioned. 

Valve Diagram for a Model 19 Buick 

Editor The Automobile: — Kindly give me a valve 
diagram for a Buick model 19 and also the gear ratio of this 
car in the three speeds. 

Barberton, Ohio. F. S. 

— The valve diagram for the Buick 19 is given in Fig. 2. 
The timing of this model is: Exhaust closes 1/16 in. after 
upper dead center and the inlet opens 3/32 in. after the 
upper dead center. The back lash is .005-in. 

The gear ratios on the first, second, third and reverse 
speeds and also on the rear axle are as follows: 

Speed Reduction Speed Reduction 

■First S.S« to 1 Reverse 4.82 to 1 

Second 1.5 to 1 Rear axle 3.5 to 1 

Third Direct 

Valve Lifts of Various Motors 

Editor The Automobile: — Do the valves of the Model T 
Ford open % in.? 

2 — What is the diameter of the valves used on the Pierce- 
Arrow, Packard and four-cylinder Stutz? 

3 — Do the valves of the above named cars open an inch? 
New York City. T. K. 
— The valve opening is 1% in. and the lift 3/16 in. 



2 — The diameter of the valves on the Packard twin six 
is 1% in. and the lift 5/16 in. On the Pierce there have been 
slight changes from time to time, but these points have not 
been varied to any great extent. The present models which 
this concern is building began to appear in June, 1914, and 
will continue until Jan. 1, 1916. They are known as the 
series 3 cars and the approximate valve diameters are 
1 15/16 in. for the 38 hp., 2% in. for the 48 hp. and 2% for 
the 66 hp. The dimensions given are those for the smallest 
diameter of the valve as shown at C, Fig. 1. These are 
practically the same as the diameter at A, which is the 
passage immediately below the seat. The lift of the valve is 
measured by the distance d which is the eccentricity of the 
cam and is very closely 11/32-in. for the 38 hp., % in. for 
the 48 hp. and 7/16 in. for the 66 hp. on the exhaust side 
and a trifle less than this on the inlet. 

On the Stutz the valve diameter is 3 in. and the lift 5/16. 

3 — This is answered under question 2. 

Trouble Not Due to Magneto Setting 

Editor The Automobile: — Would you please tell us how 
we could get at the gears of the National K-4 magneto on 
the Reo car so that we may set them because the spark is 
too late? 

Manitau Beach, Mich. C. M. R. 

— It seems quite certain that your trouble is not in your 
magneto. If the spark is late as you state, it is no doubt 
due to an improper adjustment of the breaker points, or 
it may be possible that the magneto has shifted slightly from 
its original position, which would have a tendency to affect 
the accuracy of the timing. 

The instructions for the care and adjustment of National 
magnetos as issued by the National Coil Co., state that in 
setting the timing No. 1 cylinder should be placed in firing 
position at full retard and then the magneto should be set 
so that the traveling arrow on the timing dial is opposite to 
line No. 1. The coupling is fastened in this position and 
the magneto is then timed. The plug wires are then con- 
nected to the distributer terminals to correspond with the 
numbers on the timing dial. 

Displacement Not Only Motor Criterion 

Editor The Automobile: — On page 466 of The Auto- 
mobile for Sept. 9 the following statement is made: 
"Another argument which is frequently advanced in favor 
of the long stroke motor is that for a given displacement 
per minute the piston speed is less." This is true only when 
the bores of the short stroke and long stroke motors are the 
same or nearly so. Then the long stroke motor has a greater 
piston displacement than the short stroke. Then most cer- 
tainly the long stroke motor would pull better on hills. It is 
a bigger motor. It would then have a slower piston speed 
for a given displacement per minute. 

Do you realize how absolutely absurd it is to compare long 



Digitized by 



September 30, 1915 



THE AUTOMOBILE 



6U 



and short stroke motors when they are not of the same 
piston displacements? Do you suppose that a 3 by 6 motor is 
more powerful than a 3 by 3 motor merely because the 
former is a long stroke motor? It is entirely impossible to 
make any fair comparison of the performance or qualities 
of long versus short stroke motors unless, first of all, they 
have the same piston displacements. 

For several years, unscrupulous advertising managers and 
salesmen have been talking long-stroke nonsense. The 
Automobile is no place for such. A 3% by 5% single 
•cylinder has 63.51 cu. in. piston displacement and not 97.5 
as stated in the first column at the bottom of page 467. Why 
-was it not stated that the compression pressure of 60 lb., 
75 lb. and 90 lb. per square inch are the absolute pressures? 
How was F. E. B. to know from the answer given him that 
the pressures were absolute and not gage pressures? 

Chicago, 111. R. E. C. 

— Very probably a good part of the discussion on long 
stroke motors has been due to the fact that there has been 
no absolute definition of long stroke. The average stroke 
bore ratio of American cars has been rising steadily since 
1911. At that time the average motor was practically square 
with the ratio 1.01 to 1. The average stroke bore ratio of 
the 1915 car was very close to 1.33 to 1. Whether or not a 
motor with a 1.33 to 1 ratio can be called a long stroke 
motor is only a matter of opinion. 

Regarding the matter of piston speed, it is of course a 
self-evident fact that piston speed is a direct function of 
length of stroke and with any two motors having the same 
-displacement, the motor with the longer stroke has the higher 
piston speed for a given revolutions per minute since the 
piston must travel further in the same length of time. It 
is quite possible, however, to compare the efficiencies of 
motors which have not the same piston displacement because 
revolutions per minute is as much of a factor in calculating 
horsepower as is piston displacement. We may have two 
motors capable of developing the same horsepower with 
widely different displacements. The case you cite of a 3 by 3 
as compared with a 3 by 6 is of course an extreme one and 
hardly likely to be other than self-evident, but on the other 
hand, consider the two motors as cited in the paper by J. G. 
Vincent on twelve-cylinder motors. In a part of this paper 
Tead before the Detroit section of the Society of Automobile 
Engineers, Mr. Vincent remarks that before bringing out the 
twin six a single six-cylinder motor known as the 28 was 
developed which contained practically 100 cu. in. less piston 
displacement than the 3-38 while it developed a horsepower 
practically equal to the latter. In line with this, he says, 
""I became more and more convinced that the small bore 
high-speed motor is going to be the final answer in this 
country as it has been in Europe." 

While no direct reference is made to the length of stroke 



it is quite certain that a motor which had a ratio approxi- 
mately equal to that in the twelve was meant. This motor 
has a bore of 3 in. and a stroke of 5 in., a ratio of 1.66. 

The engine characteristics in other words, have had as much 
to do with the problem as mere displacement. If this were 
not true, the 300-in. cars could not have held their own with 
those of almost double the piston displacement on the race 
course. 

The displacement you give is the correct figure and the 
compression pressures as you state are in absolute reading 
and not gage. 

Dimensions of Buick Light Six 

Editor The Automobile: — Kindly answer the following 
questions : 

1 — What is the bore and stroke of the new Buick light six, 
and what is the official record of miles per gallon of gasoline 
and the speed limit? 

2 — What is the speed limit of a stock Ford? 

3 — What is the highest speed ever obtained from a 
National stock car? 

4 — What car manufacturing company, if any, has adopted 
the new Weidely twelve-cylinder motor, announced in The 
Automobile for Aug. 19. 

5— Is the fourth speed of 1911 four-cylinder White direct 
drive, or above, and if possible give illustration of how these 
gears shift. I do not know the exact factory model of this 
car but it is about 40 hp. and about 114 in. wheelbase, five- 
passenger car. 

6 — Is it still possible to secure a Shanhouse motor suit 
from the firm of this name of Rockford, 111.? This is a one- 
piece garment used by motorists instead of an overall suit. 

Norfolk, Va. I. A. S. 

— The new Buick small six has a 3% by 5 motor. On page 
587 of The Automobile for Sept. 23 appears an account of 
an official fuel and speed test made with this model in 
Chicago. 

2 — Speed limit of the Ford is between 46 and 50 m.p.h. 

3 — The National stock car won the Indianapolis Race with 
Joe Dawson driving in 1912, the average speed for the 500 
miles being 78.7 m.p.h. Whether this is the highest speed 
ever obtained from a National stock car or not cannot be 
stated. This however, is an official record and represents 
the time over a 500-mile course. 

4 — The Weidely twelve motor has only recently been an- 
nounced, and up to the present time The Automobile has 
no record of any one having adopted it as stock equipment. 

5 — The fourth speed is above direct and should only be 
used when the car has obtained a speed of 20 m.p.h. or 
better. Shifting is shown in Fig. 3. 

6 — Yes. This concern is still actively engaged. 
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Fig. 2— Timing of Model 19 Buick 



Fig. 3— Shifting order In White 1911 
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The Car That Stays Young 

By m. c. K. 

(Continued from September 16, page 619) 



MUCH like a complicated character in fiction, the idea 
of The Car That Stays Young does not crystallize 
perfectly until it has been viewed from many dif- 
ferent angles. The car is not the same when it can be 
expensive as when it must be cheap. No definition fits it 
exactly. It is not the car with minimum depreciation, be- 
cause that quality may have been secured at a cost of pro- 
duction which is too high for what is gained or at the ex- 
pense of efficiency or economy in service. It is not neces- 
sarily the same for one owner as for another, since city and 
country, mountains and plains, rough high-speed service and 
easy low-speed service require different construction features 
to afford equal values. Even the term "value," meaning the 
sum of desirability divided by the total cost, does not rep- 
resent an idea which is quite parallel, since value may be 
found to exist through a lucky chance, as where radical 
construction features turn out well though insufficiently tried. 
A judicious conservatism marks The Car That Stays Young, 
but there is evidently a point where it must be more satis- 
factory to accept the risk of a promising innovation rather 
than the admitted and proved shortcomings of that whose 
place it takes, and in such cases the criterion may be: 
Whether it is quite clear that the innovation cannot react 
detrimentally in some unexpected manner upon other fea- 
tures in the car's construction or operation, and whether a 
mistake might be corrected inexpensively. Left side drive 
was, for example, at one time an innovation which had to 
be accepted cautiously, as it affected motor arrangements 
and, once adopted, could not be changed. Whatever influence 
it had on durability and the continuance of attractive ap- 
pearance was not obvious, but such an effect might be traced 
to a better chance for avoiding side swipes in the traffic and 
to a certain simplification in style due to the removal of 
levers and quadrant from the outside of the vehicle. The 
elegance of The Car That Stays Young must usually depend 
on simplicity in lines. 

Data Kept in Obscurity 

Some current phrases throw a rather illuminative side- 
light on the true character of The Car That Stays Young, 
as when the manufacturer frequently summarizes his claim 
for having done the utmost that his selling price allows him 
to do for his customers in the way of value and durability 
under the blanket guarantee of "careful attention to details," 
while it may be perfectly understood, and even agreed upon, 
that he first of all "gives the public what the public wants." 
All important progress in the durability of cars and in 
reducing the cost of car values has come by the opposite 
process of producing what the public ought to want and 
marketing it as fast as the public can be persuaded to 
want it. 

In the gap between the car which the public is supposed 
to demand at some given price — presumably judging its de- 
sires from its past purchases — and The Car That Stays 
Young and can be sold at the same price, in each instance, 
there must be a considerable mass of data receiving scarcely 
any publicity, as they relate to those things which the public 
according to the evidence of the market does not expect or 
demand and among which each manufacturer cannot afford 
to champion more than one, if it is conspicuous, or two or 
three, if they are of a minor sort and can be slipped into 



the ensemble of an otherwise orthodox vehicle without too 
brazenly braving the public's supposed preferences. Where 
durability is the main point in the issue the publicity needed 
for making the public perceive its own best interests suffers 
further from the unexciting nature of this property which 
can be demonstrated only in the tamest terms and figures 
and rarely can be illustrated except by showing the lack of 
durability of something else — which would be "knocking" 
and is justly tabooed as an ungracious method of conveying 
information outside of confidential communications. 

Although the subject is somewhat elusive when referred 
to in generalities, it may perhaps have been made clear that 
"careful attention to details" mainly concerned in "what the 
public wants" produces a deadlock against substantial prog- 
ress and in favor of appearances; that is, in favor of mak- 
ing a $1,000 car look like a $1,500 car, a $1,500 car like a 
$2,000 car and so on throughout the scale of prices, with the 
inevitable result of forcing into relative obscurity the efforts 
and improvements which the public would appreciate if it 
knew or studied the facts but which under the circumstances 
can be made only piecemeal here and there and must make 
their way to recognition against the resistance of the indus- 
trial trend at large. Masters in the arts of publicity manage, 
to be sure, to demolish some of the fortifications of status 
quo where important innovations in engineering are con- 
cerned, as one such can justify an expensive publicity cam- 
paign and confers a profitable prestige if it "gets over", but 
with regard to the minor things whose importance lies in 
their aggregate and which are not aggregated in any one car 
but scattered among many, it does not seem possible to 
doubt that they must suffer where the tendency to "give the 
public* what the public wants" prevails, and that there is 
occasion, therefore, to coddle them by gathering them in one 
fold as the attributes of The Car That Stays Young and 
according them a special publicity in one place. From this 
viewpoint The Car That Stays Young is revealed as the car 
which no manufacturer can afford to build in all its eventual 
completeness and variety — until it has become better known. 

In the midst of a gigantic but unorganized industrial and 
commercial activity for producing and selling motor vehicles 
of all sorts, there should be room for one co-operative effort 
in favor of all the inconspicuous, and therefore neglected, 
virtues which it may be found possible to instil into a car, 
independently of the supposed momentary expectations of 
the public. It might also be found that these expectations 
are now usually diagnosed too cynically and that both home 
and export trade would respond heartily to a special cult of 
The Car That Stays Young — a cult which depends upon pub- 
licity collected in one place and the volunteering of detailed 
information to build up the Technology of Durability in Motor 
Vehicles. 



A page will be kept open in The Automobile specially for 
data of this nature, under the caption: The Car That Stays 
Young, and contributions to these studies of durability are 
invited. 



Remarks made in the two previous instalments with re- 
gard to fenders and running-boards, radiators and the means 
for their protection, mufflers, exhaust pipes and running- 
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board aprons, motor hoods and the positions of wheels have 
indicated some of the more important features with regard 
to which the public's expectations seem to clash with the 
substantial interests of everybody. For the present there 
remain only to be mentioned briefly a number of features in 
which early aging is often observed, while fairly numerous 
exceptions seem to prove that there are ways to avoid this 
result without sacrificing style or efficiency or increasing the 
cost of production perceptibly or at all. 

Footboards and Pedals 

Rusty pedals and pedal slots bear witness of thinly gal- 
vanized cast iron in the pedals and slot linings, and foot- 
boards showing wear from the foot soles in spots indicate 
the error of using a mere surface coating for the boards 
in a place where wear is unavoidable. Even linoleum is not 
as a rule of uniform texture and coloration all through, and 
the wear is therefore plainly visible. In taxicabs the boards 
are often only painted black and the slots are unlined, but 
there can be little objection to this economy for public cabs, 
as the systematic maintenance provides a new coat of paint 
when needed. For private cars the very general practice 
of employing single-color fiber sheets with brass fastenings 
and slot linings leaves perhaps little to be desired for cars 
with front doors and with cowls over the dash, in which the 
more or less tarnished brass trimmings are not conspicuous, 
but bronze suggests itself as more tasty and suitable under 
other circumstances and for higher-priced cars, and prob- 
ably something better than galvanized iron could be devised 
for cheap ones. Rusty pedals, as well as crumpled fenders 
and running-board aprons cracked wide open in their front 
and rear seams, must eventually get into the same category 
as frayed trousers in the popular estimation and will then 
be held as evidence of sloth in people who can afford auto- 
mobiles. 

Public opinion has moved faster in Europe, in this respect, 
than here and even begins to hold dusty highways of the old 
kind against the counties which still tolerate them, especially 
in England. The automobile is no longer in itself an ac- 
ceptable excuse for neglected appearances, and competition 
in providing the means for maintaining them is getting cor- 
respondingly keener — or was showing this tendency before 
the war interrupted the flow of minor industrial ideas in the 
European countries. 

Motors and Their Mounting 

With reference to types of motors, the inclosing of their 
organs, their relations to the clutch and gears and to the 
fan and radiator, their suspension in the frame, the mate- 
rial of the crankcasing, the drip pan or its omission, the 
type of clutch and a host of detail features in the whole 
power plant, it is evident that the questions of durability 
and of noises and troubles due to wear are too numerous and 
complicated to be considered under the caption of The Car 
That Stays Young, since most of them are still subject to 
technical discussion and inseparable from the motor design 
in connection with which they arise. On the other hand, 
while the motor organization in its decisive features must 
be worked out by the manufacturer on purely technical 
grounds, the public taking it or leaving it mainly upon faith 
and reputation, it is noticed that recently questions of dura- 
bility and silence of the power plant have been publicly dis- 
cussed on an equality with efficiency and power — as advan- 
tages, for example, in worm gears and valveless motors — 
but that little is yet done to explain those relatively simple 
*nd untechnical expedients by which one power plant is made 
to give more lasting and regular service to the car owner 
than another which from all the principal engineering view- 
points is of the same kind. 

Taking the motor, clutch, gear and driving system for 
granted, with brief characterization of it in each case, what 



has been done to make the repairs simple and inexpensive 
and to have the whole plant work as well five years hence 
as to-day? An answer to this question separated from all 
considerations of efficiency, power, strength and convenience 
in operation would throw light on The Car That Stays 
Young if repeated with reference to a number of different 
power plants of each general type. The public cannot tell 
if a part is made of alloy steel or a bearing member has 
been casehardened or how well it has been hardened and 
polished. Assurances on these points count for little. But 
it can appreciate if bearings are bushed and if the bushings 
can be easily replaced. It cannot judge safely as to whether 
a multiple oilduct system, supposed to take care of a number 
of bearings, is really dependable, but it can be induced to 
look for an oil filter and other protection against dust and 
grit (without which safeguards a shaft running in a bushed 
bearing might be worn down more rapidly than the bush- 
ing) , and it can appreciate having only a few oiling places to 
watch and keep time on. It may not be able to see trouble 
ahead where shearing strains on rivets are aggravated by 
frame weaving — as they may be through the manner of 
mounting a motor — but it can be made to guess the value 
of visible precautions in this respect if they are pointed out; 
the public being always understood as including the sales 
agents who in most cases act somewhat as the guardians of 
their patrons. 

It seems probable to the writer that a great many valuable 
data on the durability of the power plant and its organs — 
from the radiator to the brakes — could be brought to the 
surface for public appreciation, if those most closely asso- 
ciated with designing and testing would present their ex- 
periences and information on this subject with a minimum 
of reference to the engineering data which are usually in the 
foreground and occupy the space but with distinct relation 
to cost of production. No doubt, some surprises might crop 
out in the way of showing the simpler, cheaper and perhaps 
lighter construction more durable than a more pretentious 
one, but more often the data would probably tend to demon- 
strate that The Car That Stays Young in its power plant 
must be designed with a large number of special and more 
or less costly provisions against wear and deterioration. The 
most interesting point of all is in reality that nobody can 
tell in advance what such data will show, as they have never 
been separately gathered and compared, and they might fur- 
nish strong clues to improvements. It may be found true 
that the power plant by virtue of replacements of parts is 
the most durable portion of a cheap car in one sense of the 
word and must be so, because no marked deterioration can 
be tolerated, and there may be suggested ways to extend the 
replacement system to those portions of a car which are now 
usually permitted to go on aging to the end like a suit of 
clothes. 

Wire and Wood Wheels 

If there is a decisive difference in the merits of wire and 
wood wheels it probably depends on climate, type of car and 
construction details in both the wire wheel and the wood 
wheel. A moist and hot climate and a fast car used roughly 
seem to predicate the wire wheel, while for other conditions 
the choice at present becomes mostly a matter of taste and 
style — with the questions of manufacturing facilities and 
finality in construction looming up large in the background 
as determining for car producers. The wire wheel has not 
yet been back in the American market long enough to estab- 
lish a comparison on an equal footing, but the department 
of The Car That Stays Young will afford an opportunity for 
illustrating the public's experience with it, so far as dura- 
bility, economy and appearances are concerned. Some very 
interesting data and opinions should be forthcoming bearing 
on the competition between demountable wire wheels and 
wood wheels with demountable rims. With reference to a 



Digitized by 



614 



THE AUTOMOBILE 



September SO, 1915 



durability choice at the present moment, it can scarcely be 
in the first line of importance, as the writer has not for a 
number of years seen a car in operation that was disgraced 
toy its wood wheels or one that was disabled by its wire 
-wheels. A wobble is practically always in the spindle or axle 
or in the steering. 

Steering Linkage 

According to generally accepted practice the joints in the 
steering linkage should be as few as possible, to reduce the 
•aggregate wear and play with the resulting noise and wob- 
bling, each of them should be lubricated, those of the steer- 
ing rod should be cushioned and held tight with buffer 
springs whose size and tension should correspond to the 
weight and speed of the car, those at the ends of the tie 
rod should be arranged so as never to give any perceptible 
play, either by means of adjustment or strong buffer springs, 
•the tie rod should be capable of yielding enough — when 
wheels get wedged between ruts, for example — to avoid buck- 
ding the rod. Formerly tubular steering rod and tie rod of 
ample diameter and gage were considered indispensable for 
combining rigidity and light weight, and tube stock is still 
preferred for the steering rod, but now tie rods are usually 
solid and shaped with bends that permit a yield, especially 
when located behind the axle. 

The durability of steering linkage varies notoriously and, 
.•as the above mentioned forms of practice leave room for a 
number of variations, it may be found possible by comparing 
•notes to account for shortcomings without theorizing about 
■the causes. 

Seats, Seat Springs and Upholstering 

A very large factor in the average car owner's satisfaction 
or dissatisfaction with his vehicle after its first six months 
■of service comes under the head of seats, seat springs and 
upholstering, and no other features depend so completely on 
the public's common sense in adjusting their demands to the 
price which they are willing to pay. In a general way, the 
more movement and conforming are demanded of a seat the 
more rapidly it will become shabby and uncomfortable and 
•the more art and money's worth will be required in its con- 
struction to make it last. And the more the movements of 
-springs, stuffing and covers are localized the smaller is the 
chance for durability. Seat makers have not yet been ac- 
customed to give technical consideration to specific pres- 
sures — pressures per square inch— elastic limits, permanent 
sets and fatigue or stretch of the materials with which they 
operate. They build to price with the old data of their art 
which were mainly based on stationary seats rather than 
seats required to work hard most of the time while in use. 
Recourse to real leather and real horsehair is neither suffi- 
cient nor economically available, and near-leather fabrics, 
being much improved here and much cheapened there, are 
uncertain materials so far as the public can tell. Discrim- 
inating engineering in co-ordinating the spring elements, if 
it exists in notable degree at all, needs a public airing, not 
only for the sake of developing it but to make clear the rea- 
sons for variations in the cost. 

In front seats which are reclining and high under the 
knees, yet 12 inches deep in upholstery, the springs at the 
rear which support almost the entire weight of the driver, 
or his companion, are nearly always broken down, which is so 
much more natural as they are even required to work 
obliquely, and front seats of this description are not for The 
Car That Stays Young. The remedies are mostly obvious, 
however, awaiting only the public's insistence on having 
them applied. Probably almost any style of seat could be 
produced by rational compromises in the matters of economy, 
durability and permanent appearance. But for this purpose 
the free and public exchange of data seems again to be what 
is mostly wanted. For example, does anybody know of a 



deeply upholstered seat in a $700 car that remains present- 
able and comfortable after one year of average service? 
A description of its construction and materials with approxi- 
mate cost of production would be valuable. 

Doors and Hinges 

Something about doors and the way they are hung pro- 
claims class, but the subject is passed up here as too subtle. 
Still, the old and common solution consisting in making low- 
priced cars slab-sided and the doors flat does not seem final 
for a pleasure vehicle in which some grace of lines is ex- 
pected. To make a car homely to have it Stay Young is 
soon found too much of a sacrifice when the eye gets tired 
of the homeliness. 

Paints and Colors 

To pick out of the intricate technical subject dealing with 
paints, enamels and varnishes something which we can all 
fully, understand and apply in the purchase of a car or in 
estimating its probable durability, is probably beyond the 
possibilities as well as unnecessary. The chemistry of paints 
is advancing; the micro-physics likewise and it is possible 
to "cover" a metallic surface now in any one of several dif- 
ferent tints and have the coating exceedingly thin, adherent, 
hard and attractive, so that baked enameling can be more 
and more dispensed with. Chemical coloration, including gun 
metal finish (which is scarcely rustproof, however) is also 
being industrialized for large-scale work. Expensive cars 
are seen in ever growing number on which there is no baked 
enamel or varnished paint in many slow-drying layers and 
which can be groomed without the caretaker going to school 
first with the old-time coachmakers. The art is developing 
satisfactorily, in other words, for car owners and for The Car 
That Stays Young. Only in the finish of close cars are the 
traditions still dominant though gradually giving way to the 
practical needs for a vehicle that is much more exposed to 
hard usage, dust and mud than were even the stage coaches 
of old — and they were simply painted. 

What seems mostly to be required in the data on paints 
and colors for The Car That Stays Young, whose equipment 
or finish cannot be of speculative value, is a separation be- 
tween the actual and the supposed requirements, between 
the actual means at command for producing a suitable, dur- 
able and renewable finish and those still frequently employed 
solely to "please the public." The public is already showing 
its willingness to do the rest. 

Leather and Its Substitutes; Cloths 

When material is tufted which is not adapted for tufting, 
and which is not recommended for tufted upholstery by its 
makers, one must expect to find the folds worn threadbare 
in short order, and of all the avoidable features which make 
a car prematurely old in value as a luxury a threadbare 
leather substitute is among the commonest. In some foreign 
markets, such as those of South America, it is reputed to 
be fatal to the continuance of trade. 

Cloths, being by nature flexible and showing little difference 
in texture and colors whether new or worn, would probably 
be uniformly preferred were not the question of waterproof- 
ing in the way. This one problem, for which a number of 
more or less satisfactory solutions can be imagined offhand, 
may be singled out for the attention of the best informed, 
in the belief that it already HAS BEEN SOLVED in a man- 
ner more acceptable than the use of materials can possibly 
be which get old and grimy by a few months of exposure 
to wear, dust and sunshine. For the completion of The 
Car That Stays Young though not expensive, data on this 
point seem indispensable. 

Lines of Wear 

When a car has been handled much in public garages, 
and perhaps under other circumstances not so easily traced. 
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certain lines of wear make their gradual appearance, not 
always in the same places in different cars but apparently 
according to the chances for receiving bumps or abrasions 
or the imposition of oily hands. The question seems to be 
one of maximum exposure for certain portions of the car. 



If there is a remedy and it is simple it ought to be known. 

With this mere outline of obvious ideas for The Car That 
Stays Young the writer hands over the subject to all those 
who are in possession of useful detailed data on Durability 
and Its Relation to Cost and Style. 



Weak Spots Brought Out in German Trucks 



DURING the German campaign in Russia last spring 
not only the soft roads were found impassable for 
heavy loads but highways which were apparently 
macadamized were revealed as merely thick layers of broken 
stone in many places laid on a miry foundation which the 
thaw released from its frozen bondage. The war trucks con- 
stantly broke through this undulating stone carpet, and their 
construction was sorely tried. A German engineer who made 
it a point to look up the troubles arising from this cause re- 
ports on the subject in AutomobU-Rundachau for' July with 
the avowed object of enabling the manufacturers to correct 
the weaknesses discovered. Mentioning firm names only if 
their records were found especially favorable, he makes in 
substance the following statements : 

It was soon proved that the wagons of each and every firm 
have a special weakness. The commonest effect of the Rus- 
sian roads was spring fractures. Practically none but front 
springs were broken, however, and these only in two charac- 
teristic places; namely, close to the front pivot exactly at 
the end of the first leaf adjacent to the single or double main 
leaf and, secondly, a few centimeters in front of the clip — 
rarely at the hole between the clips. Notably few fractures 
occurred in Daimler springs, which appear to be ground with 
unusual care. It happened that the spring forging at the 
front end of the frame was forced deeply into the road when 
a fracture took place. 

Solid rubber tires of the most reputable makes gave out 
rapidly, but this was expected, being ascribed to the rubber 
famine. 

Fractures of front axles occurred only with bent axles and 
only at the bends. 

The manner of securing spring pivots and shackles to the 
frame was not always found substantial. In the case of one 
firm the lug carrying the rear spring shackle came loose reg- 
ularly. It was joined to the lower frame flange by six rivets, 
and the rivet heads came off. 

Ball bearings gave little trouble, excepting that neglected 
lubrication frequently caused abrasions in the ball bearings 
of front wheels in personal cars. In a few instances ball 
bearings in the gearbox were broken and caused great dam- 
age. A seized ball in a rear-axle gear ground pretty con- 
centric rings into both bevel wheels. 

Damage to radiators by collision is largely warded off by a 
fender rod in front of it. Nevertheless the radiators received 



innumerable injuries from diverse causes, including bullets 
and shrapnel of course. The field repair consists in soldering 
with tin, but pounds of tin are sometimes needed for reaching 
a small hole. In Bussing trucks flat brass tubes, vertical, 
take the place of the cellular system, and they have consider- 
able strength and can be easily replaced when damaged. Only 
a few firms use similar construction. 

Long-stroke motors were generally found preferable. One 
firm has placed the upper piston ring too close to the top of 
the piston, and the edge of the piston was often broken. Melt- 
ing of crankshaft and connecting-rod bushings was too fre- 
quent; also ovalizing of crankshafts in their bearings. The 
melting of bushings was ascribed by some technicians to lack 
of viscosity in the lubricating oils, whose quality has suf- 
fered under the war conditions for lack of the usual supplies. 
But another explanation lies in the strong vibrations of the 
shaft which occur with long-stroke motors of high speed un- 
less each crankpin is balanced by counterweights in its own 
transverse plane. This is too seldom done. 

In motors with valves controlled from the top, which were 
found desirable in general, a considerable advantage was 
noted if the valves were vertical, as those operating at an 
angle frequently had to be taken out and cleaned. 

Complaints of drivers had seldom any other object than 
the carbureter. One repair unit met them by ordering one 
hundred Pallas carbureters and regularly installing them in 
the place of those found faulty. These were uniformly de- 
signed and made by the car manufacturer. The specialists 
do better. The aviators, whose lives are staked upon the 
correct functioning of the carbureter, show marked aversion 
to one aeroplane in which this accessory is unreliable. 

A truck whose rear-suspended fuel tank has no dents is a 
rarity. Many of them have a road clearance of only 25 to 30 
centimeters. A strike against a stone frequently finishes 
them. The reduction valve is often clogged, and the need of 
keeping the tank and its tubular connections airtight, coupled 
with the introduction of impurities in the fuel from the ex- 
haust gases, does not increase the popularity of the pressure- 
feed system. 

An improvement in new two-wheel trailers, each for the 
transportation of three wounded where the roads permit, con- 
sists in replacing the ordinary hook-and-eye coupling, which 
allows too much lost motion and therefore too many sharp 
jerks, by a ball-joint device supplemented by a hinged brace. 




Two views, showing part of one shipment of American trucks sold to Great Britain for war purposes. The trucks are of three makes. 
Locomobile, Packard and Peerless. The photographs were taken "Somewhere In England" 
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Demonstrating- 1 



Five Cars Make 800-Mile 




THE first public long-distance demonstration 
of the Owen magnetic car was made last 
week when the company made a tour of 
over 800 miles from New York City north through 
Albany, Lake George and Plattsburg, around the 
northern end of Lake Champlain, and back to 
New York by way of Burlington, Rutland, Man- 
chester and Pittsfield. Five cars made the trip, 
these carrying press representatives from New 
York City. The tour was expressly for the pur- 
pose of showing what the Owen car, with its elec- 
tric transmission instead of the conventional 
clutch and gearset, will do on all kinds of roads. 

Typical Touring Route 

The trip was over a typical route which led 
through the heart of the Adirondack mountains 
and also through the Green mountains and the 
Berkshires. There were long, steep mountain 
grades, and long descents. One day of heavy 
rains was encountered. The trip incorporated 
typical touring conditions so far as weather and 
roads were concerned. 

The five Owen cars gave as good a demonstra- 
tion as could be wished; in fact, there was noth- 
ing that savored of unfavorable performance in 
the entire 4000 miles total covered by the five 
cars. The cars were driven nearly half of the 
distance by press representatives in order that 
they might get a correct gage on their performance, 
representatives invariably handled them through the moun- 
tain sections where difficulties would be most likely to arise 
if such were to occur. 

Features of Driving 

In driving a magnetic car there are many entirely differ- 
ent conditions met with, all of which are highly favorable 
to the electric type of transmission. Foremost come the 
pleasant coasting qualities. When descending a hill the car 
can over-run the motor at will, the same as in a conven- 
tional car with a gearset when the clutch is released; but in 
the magnetic this coasting occurs automatically, the driver 
not having to do anything. When the driver wishes to bring 
the motor again into use when the coasting is nearly finished 
there is nothing to do but press the accelerator and the car 
moves on without the slightest jerking. 
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Circle — Steep climb over a creek bank, the road through the field 
overgrown with grass. This gives an idea of the kind of going to 

the cars on the run were subjected 

Below — Instrument board on Owen magnetic car. The two center dials 
are ammeters, the left showing the rate of battery charge and the right thr 

torque of the gasoline engine of the car in amperes 



The 



Another pleasant feature of driving is the electric brake 
in which the braking is accomplished by the electric motor 
on the propeller shaft, this motor being converted into an 
electric generator which produces electric current when the 
brake is applied. This brake is applied by the small con- 
troller handle above the steering wheel which gives the 
different speed ratios of the electric transmission system. 
It is only necessary to move this lever, which is little larger 
than the throttle or spark lever on the conventional car, to 
what is called the neutral position, to apply the electric brake, 
which very rapidly reduces the speed of the car to 15 m.p.h. 
on the steepest grade and holds it there. In one descent 
over a mile long in the Adirondacks this brake demonstrated 
its effectiveness perfectly. An excellent feature in 'connec- 
tion with using it is that when it is applied the power I 
engine is automatically cut off and immediately the 
is taken off the controller lever cuts into the 
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Dwen Magnetic 

brough Mountain Sections 




R.M.OWEN RALPH OWEN 

The Owen brothers, makers of 
the Magnetic car. R. M. Owen 
<* president of the company and 
« heavy stockholder. Ralph 
Owe* looks after the manufac- 
ture of the cars 



speeds as needed. This gives 
a smooth, uniform change 
to acceleration. 

Seven Forward Speeds 

The car is provided with 
seven forward speeds through 
the electric transmission, all 
of these being obtained 
through the small controller 
lever referred to. There is 
no neutral position between 
these speeds, but you pass along from one to the other 
progressively. What is known as high speed is used for 
all ordinary running, and it is only on steep grades that 
lower speeds are used. In the lower speeds an electric motor 
on the propeller shaft assists in driving the car, this motor 
receiving its electric current direct from the generator which 
corresponds with the clutch, a storage battery not being 
necessary to supply the current. There is a direct drive on 
all speeds, the only difference between the high and lower 
speeds being that there is greater slippage between the fields 
and armature of the electric motor on lower gears than on 
high. On high the slippage is approximately 40 r.p.m. when 
the gasoline engine is operating at 1000 r.p.m. In other 
words, on a level road the gasoline engine works at 1000 
r.p.m., let us say, and the propeller shaft is revolving at 
950 r.p.m. In this speed the electric motor on the propeller 
shaft is not assisting in driving the car. On the lower 
speeds there is greater slippage between the gasoline engine 
and the propeller shaft, but on these speeds the electric 
motor is assisting the gasoline engine in driving. These 
changes are all taken care of automatically, the only work 
the driver has to do is to merely move the controller handle 
and regulate the throttle of the gasoline engine. 

Emergency Low -Gear Ratio 

The cars are provided with an emergency low-gear ratio 
between the gasoline engine and the rear axle, which is con- 
trolled by a lever. This lower ratio was not needed on the 
entire trip, which demonstrated that it is practically unneces- 
sary for ordinary touring, although there might be condi- 
tions, such as long stretches of deep mud or heavy sand, 



Above — four of the five 
Owen cars which made the 
SOO-mi/e demonstration run 
last week 

Oval — One of the cars at 
meal time showing the elec- 
tric cooking range set up on 
the running board 



where this would be used. It is not necessary for hill-climb- 
ing. On the tour there were long detours in the mountain 
sections of the Berkshires which led over the worst roads 
ordinarily encountered on touring, and on these the emer- 
gency gear was not necessary for the steepest grades. 

Acceleration of the Owen car is particularly rapid, and is 
accomplished without the noise of going through gears. The 
controller lever is merely moved through an arc of slightly 
over 90 deg. There is no pause between adjacent speeds, 
excepting when high is reached, there is a slight forward 
impulse. 

Most Hills Climbed on High 

Nearly all of the hills were climbed on high, the driver 
only having to give a wider opening of the throttle. When 
lower speed ratios are used, the greater slippage in the 
generator corresponding with the clutch and flywheel gener- 
ates electric current which is consumed by the electric motor 
on the propeller shaft, this motor then aiding in driving 
the car. 

When driving the magnetic car more or less attention is 
given to one of the two ammeters shown on the instrument 
board on the opposite page, namely, that one immediately left 
of the speedometer dial. The reading of this ammeter is a 
good indication of the engine torque used in driving a car. 
When coasting down grade the ammeter dial stands at zero; 
when pulling on the level road at speeds of 30 or 40 m.p.h. it 
indicates between 50 and 70 amp., and when the engine is 
pulling its hardest on long hills on high ratio, it reads at 125 
to 150. This ammeter is a fair indication of whether the en- 
gine is pulling its maximum. With a missing cylinder the 
ammeter may not show over 100 amp., which is immediate 
notification to the driver that everything is not working prop- 
erly with the gasoline engine. 

The ability of the Owen car to operate without a useful 
battery of any capacity was well demonstrated on the run 
when old Betsy, the second car built by the company, did not 
have sufficient battery to crank the motor, yet there was no 
difference in the operation of the car, the electric system 
working as if the battery were in a complete state of charge. 
This demonstrated the company's contention that the battery 
is only necessary for starting and lighting and not an essen- 
tial in the electric transmission system. 



Digitized by 



Google 



618 



THE AUTOMOBILE 



September 80, 1915 




Warner Electric Clock 

A CLOCK with a seven-jeweled move- 
ment is made electrically self- 
winding, current being supplied 
by one dry cell or, if so desired, by the 
electric lighting system of the car. When 
a dry cell is used it will keep the clock 
going for six months, and can be 
changed without handling any wires, the 
cell making its own connections when 
pushed into place. The dial is 3 in. in 
diameter and the figures, which are 
white on a black ground, are etched in 
metal. Setting and regulating can be 
effected without removing the clock from 
its place. Two models are made, one be- 
ing of the flush type for dashboard in- 
stallation and the other for mounting 
anywhere on the car, but not flush. Both 
sell for the same price, $16. — Stewart- 
Warner Speedometer Corp., Chicago, 111. 

Spitler Puncture Plug 

This device is designed to effect a 
permanent repair of punctures and small 
blowouts without the use of cement, or 
patches and without vulcanizing or soil- 
ing the hands. They consist of a disk 
with a threaded projection which is 
slipped into the puncture or blowout on 
its edge and which covers the under side 
of the tube or shoe where the puncture 
or blowout occurs; then, a cap is placed 
over the threaded projection of the disk 
so that it covers the outside of the tube 
or shoe; a lock cap then screws onto the 
threaded projection, holding the cap in 
place and being tightened by a key so 
that it is impossible for the tube to leak. 
The manufacturers claim that there is 
no friction between the plugs and the 
shoe, and that they cannot injure the 
fabric of the shoe nor the inner tube on 
this account. There is no pressure on 
the edges of the plug, they claim, so the 
latter cannot cut the inner tube. The 
plugs are made of brass and sell for $1 
per set of four. — Spitler Puncture Plug 
Co., Inc., New York City. 

Wonder-Mist for Polishing 

To replace harmful soaps, water or 
anything containing lye, lime, soda or 
potash which when dried carries with it 
the moisture of the varnish, Wonder- 
Mist has been put on the market. This 
is a transparent liquid containing no 
acid, gum or alkali. The oil which it 
contains is free from fats and is blended 
by a private process which, according to 
the makers, is a food for varnish and 
keeps it elastic. 

This fluid is supplied with a sprayer 




Warner electric clock, showing dry cell 
attached 




Illustrating use of Spitler puncture plugs 




D. &. M. rear signal, showing mounting on car 




Sure-Stick electric vulcanlzer 



and is distributed evenly over the sur- 
face in a fine mist, the process being to> 
have this oily mist come directly in con- 
tact with the dirt loosening it and ab- 
sorbing it so that where it is removed 
with dry cheese cloth it leaves the finish 
clean. About 10 sq. ft. can be cleaned 
and polished with one teaspoonful of the 
liquid. The makers claim that this is a 
large gain since when the polish is 
poured on the cloth about two-thirds is 
lost by absorption. Also they state that 
variations in the amount of moisture in 
the cloth give unequal distribution of 
the liquid. 

In removing the dirt it is claimed 
that the fluid introduces a film of oil 
between the dirt and the finish, allowing 
it to be readily removed without destroy- 
ing the polish. It is claimed that trans- 
mission grease or engine oil to ^4 -in. 
thickness can be removed, and road tar 
is also said to succumb to the Wonder- 
Mist. The price is $3 a gal., $2 for Vt 
gal., and $1.25 per qt., with sprayer free. 
—Wonder-Mist Co., New York City. 

D. & M. Rear Signal 

This signal is designed to render un- 
necessary signaling by hand the driver's 
intention to stop, being a simple mechan- 
ical device automatically acting on the 
semaphore principle when the brake is 
applied, through connection with the 
brake pedal. The signal clamps on the 
rear spring, no drilling of holes being 
required. Working parts are all inclosed 
and at night the device is electrically 
lighted. The makers fully guarantee its 
operation. The signal sells for $7.50. — 
Drabold & Mott Mfg. Co., Detroit, Mich. 

Sure-Stick Electric Vulcanizer 

The Sure-stick vulcanizer is heated by 
current from any 6-volt storage battery, 
a special clip and cable being supplied 
for making the connection quickly. It will 
vulcanize tube patches and small casing 
cuts; the makers state that it can be 
used on tube work while the car is run- 
ning, saving time in putting spare tubes 
in order. The clamp can be released and 
the patch inspected while being vul- 
canized, and the vulcanizer replaced if 
the work is not sufficiently cured. 
Weight, 2 lb. The outfit includes the 
usual vulcanizing materials, and sells for 
$3. — Sackett & Ogden, Columbus, Ohio. 

United Camp Cooking Outfit 

This camp cooking outfit is especially 
for the use of automobile parties, the 
special features of which are the com- 
pactness with which the various utensils 
can be stowed away and the grid on 
which the pots and pans are arranged, 
with space below for charcoal or other 
fire. 

The camping outfit, which should ap- 
peal particularly to automobilists off for 
a day's outing, consists of one 8-qt- 
aluminum cooking pot with cover, one 
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7-qt. aluminum percolator coffee pot, one 
aluminum frying pan with detachable 
handle, one tin-plated steel meat broiler 
and toaster, and one tin-plated cam 
grid and charcoal grate. These things 
all fold and fit together so that they 
really take a surprisingly small space 
when their bulk in unpacked condition 
is considered. In addition, special can- 
vas cases are provided for carrying 
them. The cooking pot being the larger, 
the other utensils all nest nicely in it. 
The price of this complete outfit is $7.60. 

The United company also sells several 
styles and sizes of grids separate from 
the complete outfits. These are arranged 
to fold flat, with the standards pointed 
to stick into the ground. With a char- 
coal grate below the grid, the article is 
priced at 75 cents in aluminized finish 
and 95 cents in tin-plated finish. This is 
the 10 by 14-in. size. There is a larger 
size, 13 by 21% in., this selling at $1.10 
and $1.35 for the two finishes. Then 
there is the type without the underneath 
grate, which comes at 50 and 75 cents 
for the aluminized and tin-plated finishes 
respectively in the 10 by 14 size. This 
same thing in the larger dimensions is 
75 cents and $1. — United Steel & Wire 
Co., Battle Creek, Mich. 

Su-Dig Series Ignition Plug 

The Su-Dig spark plug is designed for 
use with two-spark ignition systems 
where there are two plugs in each cylin- 
der sparking simultaneously, irrespective 
of whether the source of current is bat- 
tery or magneto. The plug is intended to 
be placed between the magneto or coil 
and the second plug which may be of the 
conventional type. Preferably the series 
plug is placed over the intake valve and 
the other in the center of the cylinder 
head, or, if the motor is a T-head design, 
over the exhaust valve, though this is a 
matter of union. 

The insulation is of heavy porcelain, 
and there are two insulated electrodes 
with two outside binding nuts, the wire 
from the source of current being attached 
to one while the other is connected to 
the second plug which is grounded in the 
conventional manner. The Su-Dig plugs 
sell for $1.60 each. — Superior Motor 
Specialty Co., Philadelphia, Pa. 

Lennon Light Protector 

This device is designed to prevent 
headlight rays from being reflected up- 
ward, thus keeping them from glaring 
into the eyes of drivers of cars and wag- 
ons approaching, while at the same time 
not interfering with the illumination of 
the road in front of the car. It consists 
of a nickel-plated spring-brass shield 
which slips over the bulb, covering the 
lower half and leaving the upper half 
clear. The light rays which would ordi- 
narily be reflected upward from the 
lower portion of the lamp are cut off and 





United camp cooking outfit with steel grate 



American automatic four-wheel Jack, showing rubber-cushioned heads and drop sections 

only those which are reflected downward 
on the road from the upper portion are 
permitted to escape. The price of the 
protectors is $1 per pair. — Lennon Mfg. 
Co., Willimantic, Conn. 

American Four- Wheel Jack 

All four wheels of the car are run up 
on runways, which form part of the 
jack; the axles engage with four rubber- 
cushioned supporting heads and drop 
sections under the wheels are auto- 
matically lowered when the car reaches 
the proper position, leaving the tires an 
inch clear. To release the car a pedal is 
pressed, when the car moves backward 
off the jack. Price, $37.50. — American 
Automatic Jack Co., Hicksville, Ohio. 

Manzel Oil and Gasoline Key 

This is a folding tool for Fords, 24 in. 
long open and 13 in. folded, with an 
oil-cock key and an oil-cock cleaning 
needle on one end and a gasoline tank 
scale marked on the shank. With the 
oil-cock key the oil-level cock under the 
engine can be reached and tried without 
difficulty, and if necessary the oil and 
other passages can be cleaned out with 
the wire. The scale on the shank is 
marked to read in gallons to indicate the 
quantity of fuel in the Ford tank. Price, 
60 cents.— Charles W. Manzel Co., Buf- 
falo, N. Y. 

Campbell Bearing Puller 

A device for pulling magneto, elec- 
trical generator, or other bearings of 
this type, has often been found a 
necessity in shops doing work on elec- 
trical apparatus. With this device it is 
simply necessary to slide a large knurled 
ring back toward the handle of the de- 
vice, allowing the jaws to expand. The 
puller is then placed over the bearings 
and the ring again pushed back toward 
the bearing, which will lock it in place, 
after which the bearing can be pulled 
out by turning the handle screw to the 
right. The puller is adjustable to differ- 
ent sized bearings without any other 
tools, which makes it a valuable device, 
since it is self-contained. The material 
used is steel throughout. The device 
sells for $10. — Campbell Auto Works, 
Stockton, Cal. 
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Left — Before Cadillac eight test on Chicago speedway. S. D. Waldon drinking milk. Also shows Ferdinand Jehle of A. C. A. and driven 
W. J. Davidson and Philip Robertson. Right — Cadillac eight averaging 72.49 m.p.h. 



Cadillac Eight Touring Car Goes 100 
Miles in 82 Min. 46 Sec. 



DETROIT, MICH., Sept. 27— In a test run just made on 
the Chicago speedway under the supervision of the 
Automobile Club of America, an eight-cylinder 
Cadillac touring car, fully equipped and carrying a spare 
wheel and tire, covered 100 miles in 82 min. 46 sec., or at 
an average speed of 72.49 m.p.h. Windshield and top were 
down. The fastest lap was made in 1 min. 38 2/6 sec, or at 
a speed of 73.17 m.p.h., a new record for touring cars. 

Two cars were tested, one a new car out of regular produc- 
tion which had never been run prior to being driven to Chicago 
from Detroit. It had covered 345 miles when the tests began. 
The other car had been used for experimental work, but the 



first made the better time, although by only a small margin. 

Both cars were put through 100-mile runs, and their per- 
formance was strikingly uniform, the new car beating the 
older one by 1 min. and 30 sec. for the 100 miles. Each car 
was also given a 1-hr. test, the new car traveling 72.41 miles 
in that period, which was 1.36 miles more than the other ran 
in an hour. 

The older car traveled the 100 miles in 84 min. 16 4/6 sec., 
or at the rate of 71.19 m.p.h. The two cars made a total of 
200 miles in 167 min. 2 4/6 sec., also a touring car record for 
this country. The drivers were members of the Cadillac or- 
ganization. 



Indiana S. A. E. Talks Twelves and Aluminum 



(Continued from page 602) 



the single carbureter is the practical arrangement for all tour- 
ing car purposes so far as we know at the present time. If 
you are building a motor for the highest possible speed, then 
you may use a double carbureter or even more carbureters. I 
believe four would give more power. In fact, I have a 
twelve-cylinder Sunbeam with four carbureters which per- 
forms very well at high speed but not very well at low speed. 
As to the gasoline economy, I made an official test in Chicago 
on the board track — which doesn't mean anything — which 
ran 13 miles to the gallon, at an average speed of 30 m.p.h., 
or just over that, thinking that would represent ordinary 
touring speed. By leaning the mixture one notch on the dash 
control I could have made fifteen, but it would not have been 
good business, as it would not be the way a customer would 
drive the car. 

"I think every engineer has had experience at some time 
or other with some fellow who was some sort of a mechanic 
and would get possibly twice as much mileage and get it 
consistently, but he would be proud simply of his mileage 
and would not care for his car to run smoothly and sweetly. 
Now, the best information I have as to how these cars are 
going to run under actual conditions is the record of the 
demonstrators. I have taken the record of the demonstrators 
which have run several thousand miles and naturally as a 
technical man would, I have kept track of the gasoline con- 
sumption and the grand total is an average of 10.2 miles per 
gallon. That has been done under demonstrating conditions, 



where the car was idled, where it ran slowly, pulled hills 
on high, and where high speed had to be shown. It was 
about average running conditions to the customer. Some 
customers will have more favorable conditions and some 
average conditions will not be as favorable. I try to keep 
away from giving actual figures on gasoline economy because 
I have found figures vary too greatly and you cannot be sure 
the customer will get the same mileage you can, unless you 
make it absurdly low. 

The compression is about 19.5— that is, the combustion 
chamber is 19.6 of the total volume. We take our com- 
pression at 120 r.p.m. and in our case it goes to 75 lb. 
compression." 




Cadillac eight on straightaway on Chicago speedway during tests 
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The Vindication of the V 

THE paper on the twin six engine read both at 
Detroit and at Indianapolis by J. G. Vincent has 
been remarkable by reason of the fact that it has 
stirred up no opposition, no real criticism, in the 
discussions. If the Packard twelve had appeared 
a year earlier, if Mr. Vincent's paper had been read 
simultaneously with D. McCall White's on the eight 
last winter, what a storm of disbelief would have 
been raised! 

That the earlier paper raised so much excitement 
while the later one is treated rather as a matter of 
course is certainly due to the complete success of the 

V motor principle as applied to modern engine de- 
signs. There is now no longer any opportunity to 
express disapproval of the duplex connecting rod, the 
carburetion or ignition layout, the cooling or the 
power output of a V motor because of its being a V. 

There are plenty of engineers who hold that four 
or six cylinders properly applied can give as good 
results as eight or twelve, and it is very interesting 
to observe that their ideas do not seem to make good 
material for discussion in a meeting. It is now 
clear that early objections to the "complication" of 

V motors have been overcome, that the strongest 
engineering objections were matters of mechanical 
detail rather than of principle, and it is a remarkable 
thing that the engineering outlook should have 
changed so much in so short a time. 



Speedways and Engineering 

PROBABLY the Indianapolis speedway has this 
year been the scene of more testing work than 
ever in its history, excepting tests made solely for 
racing purposes, as visitors from Detroit have made 
great use of it in addition to the permanent usage 
of the Indianapolis manufacturers. Not only this, 
but the Chicago track has also been employed for 
tests that are demonstrations, or demonstrations 
that are tests. All this activity on the speedways is 
serving to again demonstrate their immense value 
to automobile engineers as testing grounds. 

A really good track in Detroit, owned by the man- 
ufacturers of Detroit and intended for testing ra- 
ther than for racing would improve the average De- 
troit product at least 20 per cent within a year or 
two. . It would be worth the while of every manu- 
facturer to put down a good sum and contribute an 
annual income for the building and upkeep of such a 
track and it is remarkable that a scheme along this 
line has not yet developed. But there is another 
side to the speedways as well as testing and racing, 
and this is their value for demonstration perform- 
ances such as the recent speed tests of Packard and 
Cadillac at Chicago. There is hardly a member of 
the industry who does not agree that cars will be 
sold more and more on performance and less and 
less on specification, so the value to a manufacturer 
of officially observed tests is immense, from the 
publicity viewpoint. 

With the speedways thus tending to assist the 
manufacturer by helping him to improve his cars 
by private test and to demonstrate the result by 
public test, the owners of the tracks have a right 
to ask the automobile manufacturers to be a little 
more generous. There are two ways of enabling the 
speedway corporations to make a reasonablee trading 
profit, one being a wider use for testing and a slight- 
ly higher rate of pay for demonstration runs, the 
other to build more racing cars and help to make 
American cars that will beat and replace the foreign 
vehicles. The public will flock to see racing just 
so long as that racing is good racing, and it cannot 
be good without the annual production of good speed 
cars, for the old ones cannot be used again and again. 

Speedway Opportunities Neglected 

Recent developments in speedway circles show that 
this is realized, but the making of racing cars is 
not a task lightly to be undertaken, and it is impos- 
sible to hope for more than a moderate number 
every year. This being so, there is a growing feeling 
that the increasing public interest in automobile per- 
formance will re-create the stock car events. To 
devise stock car rules is not impossible, and that 
the public would be attracted to see stock car racing 
is incontestable. Then, too, there are one-make races 
which will always draw every owner of that make 
from miles around and there are other things as 
well. If every member of the trade would give a 
little time to thinking on the subject, would realize 
what an immense asset the speedway is to his busi- 
ness, we should soon have schemes enough afoot to 
utilize the speedways properly and profitably. 
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France to Declare 
45% Tariff 

American Cars Imported Into 
French Territory to Pay — 
War Orders Exempt 

Paris, France, Sept. 27 — Special 
Cable — On good authority it has been 
declared that France will shortly follow 
the lead set by England, by declaring a 
duty of 45 per cent on all American cars 
sold into France or its possessions. This 
new move is looked upon as a protection 
measure of the French automobile manu- 
facturers against the American industry 
and also as a source of revenue. America 
has a tax of 45 per cent on French au- 
tomobiles imported costing over $2,000 
and of 30 per cent under $2,000. The 
present action of France exactly re- 
verses the situation. At present the duty 
on American cars entering France is 
75 francs per 100 kilos, or $15 for every 
220 lb. On a car weighing 3000 lb. the 
duty is $225. On the 45 per cent basis 
this duty will be nearly $700 or more 
than three times what it is at present. 
This duty will not affect war orders of 
trucks or automobiles, but will have a 
serious effect on American manufac- 
turers retaining agencies in France. 

Heretofore England, which has been 
the greatest purchaser of American cars, 
has been a free trade country, requiring 
no duty whatever on American cars en- 
tering the British Isles. The present 
duty of 33 1/3 per cent entirely changes 
the aspect of American makers so far as 
export business is concerned. 

Moline Plow to Build Cars 

Freeport, III., Sept. 25 — The Moline 
Plow Co., has decided to abandon the 
construction of buggies in one of its two 
plants here and, instead, will construct 
automobiles. The demand for carriages 
has dwindled rapidly with the increase 
in automobiles and it is likely that the 
company will gradually make the shift 
in other plants as business conditions 
warrant. The officers of the Moline com- 
pany are now planning the model for 
their automobile construction and may 
reach a definite conclusion during the 
coming fall or winter. 

Kelley Maxwell Consulting Engineer 
Detroit, Mich., Sept. 28 — William 
Kelley has rejoined the Maxwell Motor 
Company's staff as consulting engineer 
with especial duties in adapting car de- 
sign to manufacturing facility. 

Moloney Gibney New York Manager 
New York City, Sept 29— Edward F. 
Moloney has joined the forces of the 
Gibney Tire & Rubber Co. as manager 



of the New York branch. He started in 
his new position Sept. 27 with complete 
charge of sales in the New York terri- 
tory under the direct supervision of 
.General Sales Manager C. A. Gilbert. 
Mr. Moloney was formerly manager of 
the solid tire department of the Fire- 
stone, New York branch. 

Sales Manager Gilbert has left for the 
Coast to establish a branch in San Fran- 
cisco that will take care of the growing 
truck tire business West of the Rockies. 

American Car Agents in England 
Oppose New Tax 

London, England, Sept. 24 — It was 
declared to-day that the 33 1/3 per cent 
ad valorem import duty on all automo- 
biles and their parts will at present 
affect only the American manufacturers. 
The purchasers of American cars will 
have to pay the new duty, except in the 
case of one low-priced car. The man- 
ager of the London office of this firm ex- 
plained that only one-third of each car 
of this make sold in this country comes 
from America so that duty has to be 
paid only on one-third of the value of 
each car. 

Several other American cars, however, 
already have put up the price, one of 
them being raised $235, while a more 
expensive car has gone up from $2,300 
to $3,000. 

Representatives here of American au- 
tomobile firms are strongly opposed to 
the new tax urged by Reginald Mc- 
Kenna, the British Chancellor of the 
Exchequer. A reduction of 15 per cent 
will be asked. 

Anderson Reports Good Conditions 

Detroit, Mich., Sept. 29 — Lee An- 
derson, sales manager of the Hupmo- 
bile, who is on the coast, having driven 
from Chicago there, reports that there 
is more automobile business in the West 
than the manufacturers can possibly sup- 
ply this year. Dealers are generally 
short of cars and the demand everywhere 
is exceptionally great. 

Joyce Leaves Kelly-Springfield Truck 

Springfield, Ohio, Sept. 25 — James 
Joyce, for two and one-half years East- 
tern manager of the Kelly-Springfield 
Motor Truck Co., this city, has resigned 
to become Eastern manager of the Houk 
Mfg. Co., Buffalo, N. Y. Mr. Joyce's 
resignation becomes effective Oct. 1, 
1915. 

Hartdorn Groesman Factory Rep. 

New York City, Sept. 28 — L. G. 
Hartdorn, until recently production 
manager of the Emil Grossman Mfg. 
Co., Inc., Brooklyn, N. Y., has been ap- 
pointed factory representative to cover 
the manufacturers in the territory west 
of Buffalo. 



Fail to Settle Time 
for New Cars 

N. A. C. C. Committee To Meet 
in New York Oct. 6— Definite 
Action Expected 

Detroit, Mich., Sept. 29 — The com- 
mittee of the National Automobile Cham- 
ber of Commerce, Inc., met here yester- 
day with the hope of evolving some solu- 
tion of the troublesome question of 
announcing new models at all seasons of 
the year, and after considering all of the 
data on hand, was unable to make any 
definite announcement as to how the 
trouble could be remedied. An adjourn- 
ment of the committee was made 1 to meet 
in New York, Oct. 6, when some definite 
action will be taken. Those comprising 
the committee are: Hugh Chalmers, 
president Chalmers Motor Co.; John N. 
Willys, president Willys-Overland Co.; 
C. W. Nash, president General Motors 
Co.; C. C. Hanch, treasurer Studebaker 
Corp.; Alvan Macauley, vice-president 
and general manager Packard Motor Car 
Co. ; W. C. Leland, manager Cadillac Mo- 
tor Car Co. 

Kansas City Dealers Favor Announcing 
New Cars Jan. 1 

Kansas City, Mo., Sept. 24 — The 
Kansas City Motor Car Dealers' Asso- 
ciation has put itself on record as fav- 
orable to an announcement of their new 
models for the forthcoming year on Jan, 
1 by all automobile manufacturers. A 
resolution to that effect was adopted by 
the association at its most recent meet- 
ing without opposition. The meeting 
was that for the election of officers and 
there was a very large attendance. The 
consensus of views was that the present 
plan of making these announcements at 
uncertain and irregular dates causes 
confusion and the change proposed is in 
line with the sentiment of automobile 
dealers throughout this part of the 
country. 

The association fixed the date of the 
next automobile show for Feb. 7, 1916, 
and set in motion the arrangements to 
make the exhibition the greatest ever 
given here. Record sales are expected 
during the coming winter. 

Officers Elected 

Nelson W. Riley was chosen president 
of the association, William Brace vice- 
president and the following were made 
directors: W. E. Mallory, George A. 
Bond, Estell Scott, Chas. A. Williams, 
H. G. Kirkland, A. F. Norton and Henry 
Bruening. Mr. E. E. Peake will, it is un- 
derstood, continue as secretary-treasurer, 
but that election does not come until 
later. 
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Chandler Declares 
25% Dividend 

Board of Directors Favors 
Issue of 200% Stock Div- 
idend on Common 

Cleveland, Ohio, Sept. 28 — A 25 per 
cent quarterly cash dividend on the com- 
mon stock payable to the stockholders 
Oct. 1 has been declared by the Chandler 
Motor Car Co., this city. The board of 
directors also voted in favor of a 200 per 
cent stock dividend on the common stock 
subject to ratification by the stock- 
holders Nov. 2. 

The common stock of the Chandler 
company is now $225,000 and if the 
stockholders ratify the 200 per cent 
stock dividend this will be increased to 
$675,000. The preferred stock of the 
company is $200,000. 

Imperial Four Now $850 

Jackson, Mich., Sept. 23 — Taking 
effect to-day, according to an announce- 
ment made by J. I. Handley, vice-presi- 
dent and general manager of the Mutual 
Motors Co., maker of the Marion and 
Imperial, the price of the Imperial four 
will be $850. This is a cut from $995, 
made effective July 1 this year and a 
reduction of $235 since last season. The 
price of the Imperial six remains the 
same. 

Edison Battery on Ward Special 

New York City, Sept 27— The Ward 
Motor Vehicle Co., New York City, will 
offer its Ward Special, a 750-lb. delivery 
wagon, for $875 on easy monthly pay- 
ments, with one year's rental of the 
Edison battery included. This offer will 
be open until Oct. 31. The plan is to 
•be tried in Greater New York and New 
Jersey and may be extended to other 
cities in the future. 

Indiana Service Men Meet 
Indianapolis, Ind., Sept. 29 — The first 
of three annual meetings of the Indiana 
Automobile Service Managers' Associa- 
tion, will be held at Hotel Severin in 
this city, 3 p. m., Saturday, Oct 29. The 
meeting will be of the get-together type, 
with an address by President H. W. 
Drew, followed by talks by other mem- 
bers on the recent service managers' 
convention in Detroit 

Couple-Gear Trucks for England 
Grand Rapids, Mich., Sept. 22 — Nego- 
tiations are pending between the Couple- 
Gear Freight-Wheel Co. and represen- 
tatives from the British army, concern- 
ing the building of eighty scout motor 



trucks for Great Britain. These trucks 
are to be similar to several which the 
local manufacturer has furnished to the 
United States Government, and are to 
be used especially in searchlight and 
radio work. The trucks are 16 ft long 
and 6 ft. wide and have a 60-hp. motor. 
It is said they will cost $10,000 each. 

Studebaker Has 76,000 Orders for 
1916 Cars 

Detroit, Mich., Sept 24 — The Stude- 
baker Corp. has over 70,000 domestic 
orders scheduled for 1916 cars, and more 
than 6000 orders for shipment to foreign 
countries, including Canada, Great Bri- 
tain, Australia, India, China, Philip- 
pines, South Africa, South A meri ca, 
Cuba, Porto Rico, Central America and 
continental Europe. The plants are 
working to full capacity. 

De Lorenzi Sails for London 
New York City, Sept. 27 — Ernest A. 
DeLorenzi, export manager of the Max- 
well Motor Co., sailed on the Orduna 
Saturday for his headquarters in 
London. Mr. DeLorenzi reported that 
Spain and Portugal are the biggest 
buyers of motor cars on the continent 
at the present time. There are scarcely 
any sales to Norway, Sweden, Holland 
and Denmark because of the tire em- 
bargo situation. 

Regal Winter Tops Ready 
Detroit, Mich., Sept. 29 — The Regal 
company has now its series of detach- 
able Sedan tops for winter use for all 
three of its 1916 models. The new top 
takes the place of the standard one-man 
type which can be quickly replaced for 
summer use. The detachable Sedan type 
is finished in accordance with the re- 
mainder of the body, is electrically 
lighted, and has large glass windows. 

New Studebaker Convertible Top 

Detroit, Mich., Sept. 27— The Stude- 
baker Corp. is now offering a new con- 
vertible Sedan top at $150. The top is 
easily applied to both four and six-cylin- 
der touring models, and weighs but 75 
lb. more than the touring car top. The 
glass of the windows and panels is re- 
movable, and when in place, the top is 
wind, water and weatherproof. 

Lozier Moves to Cleveland 

Cleveland, Ohio, Sept. 25 — Harry A. 
Lozier, who announced last June the H. 
A. L. twelve, selling at $1,750 either as 
a two-passenger roadster or seven-pas- 
senger touring car, has moved from De- 
troit to Cleveland. A description of the 
car appeared in The Automobile for 
July 1. 



Trade Review of the 
Past Week 

Detroit FactoriesStill Rushed — 
Dealers Report Good Sales 
Conditions in All Sections 

Detroit, Mich., Sept. 28 — The demand 
for cars continues unabated, and with 
favorable conditions, dealers are quite 
outspoken in their belief that the year 
will close as a record one for them, so 
far as this territory is concerned, at 
least. 

The increasing of the price of the 
Packard cars has not surprised the sell- 
ing field here to any great extent, for 
they believe it quite logical under pres- 
ent materials market conditions, and as 
a matter of fact, they believe that more 
such advances would not be out of rea- 
son. The price increasing of this kind 
is not regarded as any hindrance to the 
sale of a car of the Packard type, and 
there is a general commendatory note 
regarding it 

Factories Behind Orders 

At the Cadillac plant they are now 
building ninety cars a day, and all de- 
partments are working to that schedule. 
Ford continues to feel a strong demand, 
and is the usual number of orders be- 
hind. The present manufacturing sched- 
ule is about the same as it has been for 
some time — 2000 cars total being made in 
the plant here and branches throughout 
the country. The factory production is 
about 500 completed cars now. Septem- 
ber sales of Maxwells are said to be far 
beyond August, which were double the 
sales of the same month a year ago. 

The financial statements of the con- 
cerns which have made them public have 
come in for a great deal of favorable 
comment among the trade. The feeling 
is quite general that management of all 
the concerns has been of the best, and 
that in spite of some damaging condi- 
tions early in the past fiscal year, the 
makers have so far as possible antici- 
pated the prosperity now being experi- 
enced, and have been commendably alert 
in the matter of conserving every penny 
in order to give the people better cars for 
the money, and making money for them- 
selves at the same time. 

Good Conditions Everywhere 

District representatives calling on the 
trade in all parts of the country report 
almost uniformly good automobile condi- 
tions everywhere, and the same optimis- 
tic view is held by dealers visiting here. 
They say, however, that in some sections 
other lines of business do not seem to 
be feeling the same degree of prosperity. 
The business man is rapidly awaking to 
the necessity of the automobile in his 
business. 
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Detailed Export Statistics Show That 

U. S. Dominates Automobile World 

United Kingdom Continues Best Buyer, Taking 2619 Cars 
Worth $3,836,296 in July— France Imports 615 Worth 

$1,260,693 — Big Gains in Exports to S. A. and Asia 



Washington, D. C, Sept. 28 — 
America's supremacy in the automobile 
world is shown in the latest export fig- 
ures, published this week exclusively in 
The Automobile. These figures are in 
addition to the gross figures published 
exclusively in a recent edition. 

When exports of commercial cars 
jump from fifty, valued at $106,400 in 
July, 1914, to 2469, valued at 16,803,001, 
in July last, and exports of passenger 
cars leap from 1266, valued at $1,143,419, 
to 4118, valued at $3,835,347, during the 
same periods, there can be no question 
about the United States dominating the 
automobile world. To this must be added 
the exports of parts, which jumped from 



$420,976 to $1,663,997 during these 
periods. 

United Kingdom Largest Buyer 

In value of imports from this country 
the United Kingdom continues to hold 
first place. The imports of cars from 
this country into King George's domain 
increased from 227 cars, valued at 
$183,988,° in July, 1914, to 2619 cars, 
valued at $3,836,296, in July last. Dur- 
ing the seven months ended July these 
imports from this country increased from 
4967 cars, valued at $4,087,763, in 
1914, to 14,494 cars, valued at $21,998,- 
112, in 1915. 

Sixteen cars, valued at $15,803, were 



shipped to France in July, 1914, while 
in July last the number had increased to 
615 cars, valued at $1,260,693. During 
the seven months' period these exports in- 
creased from 1044 cars, valued at $625,- 
636, in 1914, to 4268 cars, valued at 
$10,647,826, in 1915. 

Italy's imports of cars from this 
country are not as large as formerly. In 
July, a year ago, there were sixteen 
cars, valued at $8,640, shipped to that 
country, and in July last there were also 
sixteen cars shipped, but the value had 
dropped to $6,340. The seven months' 
period shows that the exports to Italy 
dropped from 228 cars, valued at $147,- 
388, in 1914, to 108 cars, valued at $63,- 
295, in 1915. 

While Germany imported sixteen cars, 
valued at $17,364, from the United 
States in July, 1914, that country failed 
to receive a single car from this country 
last month, while the seven months' im- 
ports dwindled from 1063 cars, valued 
at $799,652, in 1914, to four cars, valued 
at $2,800, in 1915. 

Under the heading "Other Europe," 



Exports and Imports of Automobiles and Parts for July and Seven Preceding Months 



Number 

Commercial SO 

Passenger 1,265 

Total 1,315 



-1914- 



EXPORTS 
Automobiles 

- July 



Value 
$106,400 
1,143,419 

$1,249,819 



Number 

2,469 

4,118 



-1915- 



6,587 



Value 
$6,803,001 
3,835,347 

$10,638,348 



Number 
443 
18,499 



-1914- 



18,942 



-Seven months ending July- 



Number 
13,428 
22,897 



Value 
$648,241 
16,170,181 

$16,818,422 



-1915- 



36,325 



Value 
$37,499,768 
20.454,354 

$57,954,122 



EXPORTS BY COUNTRIES 



Automobiles 



Prance 16 

Germany 16 

Italy 16 

United Kingdom 227 

Other Europe 152 

Canada 257 

Mexico 2 

West Indies and Bermuda 40 

South America 90 

British Oceania 311 

Asia and other Oceania 115 

Other countries 73 

Parts of (not including engines and tires) 

Total automobiles, etc 

Belgium 

Germany , 

England 

Canada 

Mexico 

Cuba 

Australia 

Philippine Islands 

Other countries • 



$15,803 
17,364 
8,640 
183.988 
130,227 
386,234 
1,647 
35,033 
62,288 
237,780 
121,896 
48,919 

420,975 

$1,670,794 



615 

' ' 16 
2,619 
1,144 
643 
19 
377 
315 
382 
252 
205 



Tires 



$6,090 
156,961 
99,514 
4,218 



10,953 
63,881 



$1,260,693 

" " 6,340 
3,836,296 
4,033.680 
428,348 
22.001 
197.292 
157.964 
335.698 
189,227 
170,809 

$1,663,997 

$12,302,345 



$548,729 
66,409 
8,027 
41,788 
34,089 
22,107 
168,205 



1,044 
1,063 

228 
4,967 
2,366 
3,356 
54 

320 

872 
2,587 
1,179 

906 



$625,636 
799,552 
147,388 
4,087,763 
1,876,114 
4,069,621 
65,974 
286,063 
709,239 
2,233,471 
1,110,001 
807,600 

$3,911,018 

$20,729,440 



$301 
81,917 
889.793 
649,764 
32,140 



4,268 
4 
108 
14,494 
4.822 
3,961 
61 
1,704 
1,212 
2,369 
2,178 
1,144 



67,106 
381,071 



$10,547,826 
2,800 
63.295 
21.998,112 
13,089,008 
3,192.526 
56,306 
916,448 
643,718 
2,046.047 
4,309,410 
1,088,626 

$7,343,119 

$65,297,241 



2,477,883 
522,234 
65,451 
165,627 
220,631 
172,857 
673,300 



Cars, carriages, other vehicles, and parts of: 

Automobiles, and parts of — Automobiles. .No. dut. 



13 



IMPORTS 
Automobiles 



$26,168 



16 



$35,365 



104 



$178,631 



133 



$219,826 



France 

Germany 

Italy 

United Kingdom 

Other countries 

Parts of (except tires) dut. 



IMPORTS BY COUNTRIES 
Automobiles 

$8,543 6 $17,218 

6,755 

1,000 

4,072 1 

5,798 9 

$104,338 $8,494 



1,947 
16,200 



46 
9 
18 
13 
18 



$88,709 
15.128 
22,798 
28,979 
23,017 

$602,829 
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22 
25 
47 



$78,720 

'28,526 
53,206 
59,374 

$387,797 
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which embraces all European countries 
not mentioned above, big gains are 
shown. In July a year ago 152 cars, 
valued at $130,227, were sent to these 
countries, while in July last the number 
had increased to 1144 cars and the value 
to $4,033,680. During the seven months' 
period the exports to "Other Europe" 
increased from 2366 cars, valued at $1,- 
376,114, in 1914, to 4822 cars, valued at 
$13,089,008, in 1915. 

Canada's imports of cars from this 
country have taken a jump, increasing 
from 257, valued at $386,234, in July, 
1914, to 643, valued at $428,348 in July 
last. However, during the seven months' 
period the exports amounted to 3356 
cars, valued at $4,069,621, in 1914, and 
to 3961 cars, valued at $3,192,526. 

Although Mexico is having war the 
figures show that exports of American 
cars have increased from two, valued at 
$1,647, in July, 1914, to nineteen, valued 
at $22,001, and from fifty-four, valued 
at $66,974, during the seven months of 
1914, to sixty-one, valued at $56,306, 
during the same period of 1916. 

The West Indies and Bermuda have 
taken a big jump in the imports of 
American cars, the figures showing that 
forty cars, valued at $35,033, were im- 
ported there in July a year ago, increas- 
ing to 377, valued at $197,292, in July 
last, while during the seven months' 
period the imports increased from 320 
cars, valued at $286,063, in 1914, to 
1704 cars, valued at $916,448, in 1916. 

South American Gains 

South American countries are taking 
more kindly to American cars, the fig- 
ures showing that the exports to our 
Southern neighbors increased from 
ninety cars, valued at $62,288, in July 
a year ago, to 315 cars, valued at $167,- 
964, in July last, while during the seven 
months' period the exports rose from 
872 cars, valued at $709,239, in 1914, to 
1212 cars, the value of which, however, 
-was only $643,718, in 1915. 

The exports of cars to British Oceania 
in July, 1914, were 311 cars, valued at 
$237,780, increasing to 382 cars, valued 
at $335,698, in July last, but during the 
seven months' period there was a drop 
from 2587 cars, valued at $2,233,471, in 
1914, to 2369 cars, valued at $2,046,047, 
in 1915. 

Asia Also Gains 

Exports of cars to Asia and other 
Oceania are increasing. In July, a year 
ago, the number exported to those coun- 
tries was 115 and the value, $121,896, 
increasing to 262 cars, valued at $189,- 
227, in July last, while during the seven 
months' period the number exported in- 
creased from 1179, valued at $1,110,001, 
in 1914, to 2178, valued at $4,309,410, in 
1916. 

The detailed tabulation of exports and 
imports is given herewith. 



Mexico to Canada 
Non-Stop Run 

Chandler Six on 1789-Mile Trip 
Without Stopping Motor 
or Wheels 

Chicago, III., Sept. 28 — Special Tele- 
gram — With but two days' preparation a 
Chandler six stock touring car started 
last Sunday from Tia Juana on what is 
claimed to be the most strenuous auto- 
mobile tour ever attempted. From 
Mexico to Canada, without stopping 
either the wheels or the motor, is the 
record for which C. H. Hunter of Los 
Angeles and four companions are trying. 

Eat and Sleep in Car 

The non-wheel non-motor stop Chand- 
ler passed through Sacramento at 4 
o'clock with the speedometer registering 
767 miles. The total distance for the 
trip is 1789 miles and it is claimed that 
unless the tires blow out or the men 
break down under the strain the run will 
be completed at an early hour Thursday 
morning. 

The men are eating and sleeping in the 
machine as well as taking gasoline and 
oil on the run from the Chandler deal- 
ers along the route. A long funnel with 
an elbow is used to get at the gasoline 
tank. The run attracted such wide at- 
tention in southern California that the 
Universal Film Corp. sent a camera op- 
erator on the tour to tell the story of the 
great demonstration of the efficiency of 
the modern automobile in film for the 
Universal Weekly. This is the first time 
that a picture company has devoted a 
reel to an automobile demonstration 
without cost to the manufacturer. 

The car passed through Marysville, 
815 miles, by morning half way to the 
Canadian line on the first non-stop run 
across the United States. 

Equipment Features 

Equipment features of the car are: 
Goodyear cord tires, Gray & Davis elec- 
tric system, both Klaxon and Sparton 
horns, Boyce Motometer, Stewart 
speedometer and vacuum fuel feed, Bosch 
spark plugs, Rayfield carbureter and 
Monogram oil. 

Rules Gasoline Is a Domestic Neces- 
sity in Texas 

Austin, Tex., Sept 27 — According to 
a ruling of the state attorney general's 
department gasoline is a provision and a 
domestic necessity and as such it can be 
sold on Sunday mornings up to the hour 
of 9 o'clock. One of the State's blue laws 
permits the sale of certain foodstuffs, 
produce and milk before 9 o'clock in the 
morning on Sundays. While gasoline is 
not mentioned in the law the attorney 



general holds that it comes within the 
exempted provisions. However, the en- 
forcement of the so-called Sunday law 
as to gasoline and other articles and 
goods is confined to only a few towns of 
the State. In all the larger cities gaso- 
line is sold all day long and it is also 
possible to buy most kinds of foodstuffs 
and nearly everything else except intoxi- 
cants on Sunday. The request for a rul- 
ing on the sale of gasoline question came 
from the county attorney of Hays county 
at San Marcos. 

S. O. Raises Gasoline 1 Cent in 
St Louis 

St. Louis, Mo., Sept. 29 — Special Tele- 
gram — For the second time in two weeks 
the Standard Oil Co. to-day followed 
the lead of the independent refiners by 
raising the price of Red Crown gasoline 
1 cent per gal., the new price being 10.9 
cents. Since Sept. 15, the independents 
have been selling their No. 3 gasoline 
at 9.9 cents from wagons and at 11 cents 
at filling stations. It is expected that the 
independents will soon announce another 
increase as they have declared their in- 
tention of bringing the price back to 17.5 
cents where it was two years ago, be- 
fore the Standard started its series of 
eight cuts of 1 cent per gal. each. 

S. O. Meets Gasoline Price Increase 

Kansas City, Mo., Sept 24— The 
Standard Oil Co. has met the increase in 
the price of gasoline established by the 
Independents. On Sept. 16 the Stand- 
ard announced the 1-cent rise in the 
Kansas City market, and now both inde- 
pendents and Standard are getting 9.8 
cents a gallon. In some cities of Mis- 
souri gasoline is selling at 14% cents, 
after an increase of 2 cents a gallon co- 
incident with the 1 cent rise by the 
Standard at Kansas City. In Spring- 
field the E. M. Wilhoit Oil Co. is getting 
11.6 cents for gasoline, while the Stand- 
ard and others are getting 10.6 after the 
1 cent rise. 

Gasoline Up 1 Cent in Milwaukee 
Milwaukee, Wis., Sept 24 — In com- 
mon with other markets, gasoline prices 
in Milwaukee have been raised 1 cent 
Both Standard and independents have 
announced the advance, attributing it to 
an increase of 1 cent in the price of 
crude. The advance is due largely to 
the falling off in the supply in the Cush- 
ing fields in Oklahoma. So-called low 
test gasoline is selling for 11% cents 
at filling station; 65 deg. at 15 cents 
and other grades correspondingly higher. 
Prices, however, were lower in 1914. 

Swedish Embargo on Rubber 
Stockholm, Sept 25 — The Swedish 
Government has placed an embargo on 
rubber and varnishes. 
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Increasing Output of High-Class 

Cars Feature of Indiana Progress 

Factories Rushed to Keep Up with Orders — Ac- 
cessory and Parts Makers Also Busy — Friendly 

Rivalry of Engineers Brings Out Best of Designs 



. Indianapolis, Ind., Sept. 27 — In- 
dianapolis is apt to be neglected some- 
what by comparison with the greater 
center of Detroit, but if it were not for 
the concentrated industry of the latter 
city Indianapolis would certainly rank 
high among the automobile cities of the 
world. 

For enterprise, take the most recent 
developments, and we find that India- 
napolis is producing two twelve-cylinder 
cars, the National and the Pathfinder, to 
the one of Detroit. Take originality, and 
we can easily point to a half dozen firms 
in the Indianapolis section who design 
and build their own cars practically 
throughout. Take quantity, and it is 
easy to show that Indianapolis ranks 
high in output, more especially if we ex- 
cept such cities as Toledo whose output 
of automobiles is dependent mainly upon 
one large factory. 

The Indiana Spirit 

Without doubt Indiana in general and 
Indianapolis in particular has derived 
great benefit from the presence of the 
speedway. It is on this racing track that 
the automobiles of the Indiana manu- 
facturers are tried and proved, and 
it is here of all places on the surface of 
the earth that automobile engineers have 
gathered together in friendly rivalry 
with experimental machines. 

Last week, just before the reading of 
J. G. Vincent's paper on the twelve cyl- 
inder motor, almost any day would have 
found a gathering of Indiana's automo- 
bile engineers at the 2%-mile oval. On 
Sept. 24, for example, W. G. Wall (Na- 
tional) ; J. G. Vincent (Packard) ; 
Howard Marmon (Marmon) ; George 
Weidely; A. E. Winckler (Case) ; F. H. 
Nutt (Haynes), and several other engi- 
neers took turns to drive each other's 
1917 experimental models. 

Indianapolis Prosperity 

With them were a score of others all 
more or less vitally interested in the en- 
gineering side of automobilism, each 
gaining knowledge and experience by the 
courtesy and freedom of the others; each 
helping to advance the automobile by 
free interchange of opinion with the 
others. Perhaps this ought to be called 
the speedway spirit, rather than the 
spirit of Indianapolis, but however this 
may be it is to the credit of Indianapolis 
that it is the first city of the globe to see 
such gatherings a common sight. 



Like Detroit, Indianapolis is experienc- 
ing a year of prosperity, the like of which 
has never before been seen. Of its big 
factories, the National is building ad- 
ditions that will -almost double its size and 
capacity — partly owing to the twelve, but 
more on account of general excellence of 
trade. The Pathfinder Co., lately re- 
organized, have orders on their books 
which encourage all production records 
to be broken. The Cole Co. have had a 
wonderfully prosperous season with their 
eight and look forward to a continued de- 
mand which will tax the resources of the 
engine makers for many months to come, 
while the Empire Co. are busy too, and 
the Nordyke & Marmon Co. are making 
the new Marmon 41 as fast as the factory 
can handle the material. 

Outside Indianapolis, but in the same 
district, the Haynes Co. of Kokomo are 
so busy that their final inspection is being 
conducted in large tents, pending the 
completion of new buildings, which will 
enable the output to be raised to between 
30 and 40 cars per day. In the same 
city the old Apperson Co., who also make 
practically every part of the car that 
bears their name, are turning out an ex- 
ceptional quantity, and the same is true 
of every manufacturer in Indiana. 

Nor is it only the complete automobile 
manufacturers that are busy, for it must 
not be forgotten that Indianapolis and 
the district surrounding can boast sev- 
eral important parts makers. 

For instance Wheeler & Schebler are 
making an ever-increasing number of 
their carbureters, and their output 
now totals at the rate of over 350,- 
000 per annum, nearly half a million. At 
Kokomo another well-known carbureter, 
the Kingston, is being made at a rate of 
well over 1000 per day, together with 
coils and magnetos which also are prod- 
ucts of the Bryne Kingston Co. 

At Marion, a stone's throw from 
Kokomo, is the Rutenber factory, which 
is rushed to the limit, despite recent new 
buildings and additions, since the Ruten- 
ber light six of 3 by 5 in. has proved 
one of the hits of 1916 with the automo- 
bile manufacturers. 

South Bend, Anderson and other sur- 
rounding towns of automobile importance 
are likewise busy to the limit of ca- 
pacity, and a bit over, so Indiana is with- 
out doubt taking its full share of the 
great wave of prosperity which is being 
enjoyed by the automobile industry of 
America. 



Probably in thinking of Indianapolis 
few people would fail to remember first 
of all the Prest-O-Lite Co., but no doubt 
many would also reflect that the coming 
of electricity must have injured the auto- 
mobile end of this great business. How 
little it really has been affected may per- 
haps be gaged by the following figures. 

Taking the Prest-O-Lite gas tank serv- 
ice as it bears upon the automobile only, 
and neglecting the gas used for welding, 
for house lighting and for other pur- 
poses, the bill that the Prest-O-Lite Co. 
has to foot for the transportation of 
empty and full gas tanks still stands at 
the astounding figure of $675,000 per 
year. In the last twelve months over 20,- 
000 car loads of automobile size tanks 
alone were handled, and it is computed 
that the number in use exceeds 1,400,000 
tanks. A rough average tonnage of 
freight per annum on empty and full 
tanks handled by the main factory and 
its twenty-one charging branches reaches 
the amazing total of 700,000,000 lb. 

Blood Bros. Discontinue Cornelian 
Detroit, Mich., Sept. 29 — The Blood 
Bros. Machine Co., Allegan, Mich., which 
has been making the Cornelian cars in 
addition to its universal joints has de- 
cided to discontinue the manufacturing 
of automobiles of which about 100 were 
made. Hereafter the factory will be de- 
voted exclusively to the manufacturing 
of the Blood universal plants of which 
3000 to 3500 are now made per month. 
Over 100 men are employed and the con- 
cern states that it has already enough 
business to occupy its attention for 
three months with orders from truck 
makers. Negotiations are under way to 
sell the car business to Allegan interests. 

Packard's New Prices — Why They 
Are Higher 

Detroit, Mich., Sept. 25. — As reported 
briefly in last week's issue of The Auto- 
mobile, the Packard Motor Car Co. has 
increased the selling price of its Twin 
Sixes of both models, the raise being 
from $150 to $200, according to the model 
or the body style. The new prices for all 
Packard cars are given herewith. 

In a letter to all its dealers the Pack- 
ard company made some interesting state- 
ments as to the reason for increasing the 
prices. Part of the letter reads as fol- 
lows : 

"The cost of aluminum has advanced 
$50 per car, consisting of approxima- 
tively 300 lb. of castings, which have in- 
creased 12 cents per pound; 110 lb. of 
sheet aluminum, which has advanced 11 
cents per pound, and aluminum molding, 
which has increased $1.50 per car. Brass 
and copper have advanced approxima- 
tive^ 4 cents per pound. There are ap- 
proximatively 250 lb. of brass castings 
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on each car, and these represent an in- 
creased cost of $10. The materials for our 
radiators have advanced $2.50 to each 
radiator. Lamps have gone up $2 per 
set. Crankshaft and connecting-rod 
bearings have advanced $2.50 per car. 
The advance on door handles alone repre- 
sents 50 cents to each car. 

"High-grade steels show a terrific in- 
crease, and the advance from this source 
is approximately $13 per car. We have 
to pay $2 more per motor for tungsten 
steel valves, and ball-bearings represent 
an increase of $3.50 per car. Frames 
represent an advance of $4.50, and the 
trimming leather alone costs $17.50 more 
for each car. 

"Together with many less important 
items the total increase in actual cost of 
materials is between $150 and $200 per 
car, with no prospect of relief." 

An out-of-town Packard dealer in 
speaking about the new prices said that 
if the war in Europe will last another 
six months the probabilities are that not 
one automobile manufacturer will be able 
to reduce his prices next year. In fact, 
the example of the Packard and Cadillac 
companies will most likely be followed by 
other concerns, as it is getting more and 
more difficult to get materials, even at 
higher prices. 

Perfection Tire Appears 

Fort Madison, Iowa, Sept 23— A new 
tire, guaranteed to be heat-and-water 
proof and to give satisfactory service 
for 7000 miles without punctures or 
blowouts, will shortly be placed on the 
market by the Perfection Tire & Rubber 
Co., Fort Madison, which is now erecting 
two plants. The first unit will be en- 
tirely completed, with machinery in- 
stalled, by Oct. 16. The second will be 
ready for occupancy not later than 
Dec. 1. 

The initial output will be 1000 tires a 
day, commencing Dec. 1. These tires 
will be manufactured under the Evans 
patent, which combines the use of as- 
bestos and rubber. 

The Perfection Tire Sales Co., which 
will have its main office in Buffalo, N. Y., 
will take care of the sales end of the 
business. J. N. Sochrest will head this 
department. 



TroubleswithTrucks 
at the Front 

Efficiency Improved — Ignition, 
Cooling and Brakes Some 
Weak Points 

London, England, Sept. 10 — In a re- 
cent visit made by an American truck 
representative with a military transport 
to the front in Flanders, an opportunity 
was afforded of observing the work of 
motor trucks in the war zone. Since the 
opening of the war many changes have 
been made which have increased the effi- 
ciency of the trucks. Chief in this regard 
is putting men who have had most 
experience on certain makes of trucks 
and keeping them driving these makes. 
It has also been found profitable to keep 
trucks of the same make as close 
together as possible in the same convoy 
and increasing the size of the convoys to 
do this. It has been found advisable to 
have a reserve wagon accompany con- 
voys, this wagon equipped with the 
necessary spare parts, and skilled 
mechanics for the particular make of 
truck used in the convoy. 

A frequent trouble with many English 
makes of trucks using force feed lubrica- 
tion is that they have the pump in the 
bottom of the crankcase sump with out- 
side oil pipes delivering the oil from the 
main bearing to the crankshaft. These 
external pumps are rapidly broken by 
vibration, which is immediately followed 
by loss of oil and in nearly every case 
burned out bearings follow. 

Ignition Not Waterproof 

Not sufficient protection is given the 
ignition system to make it waterproof in 
several makes of trucks. Bad weather 
conditions have made many of the roads 
near the front veritable water bogs, the 
water splashing through the radiator 
and then carried by the fan through the 
ignition terminals. 

On many English makes the road clear- 
ance is not sufficient, with the result that 
the tie rod of the steering gear fre- 
quently strikes the ground, throwing the 
wheels out of line. There are other 
makes which, because of the small clear- 



ance, really bury themselves in the mud 
and some with large rear axles which 
catch the mud have not power enough to 
drag themselves out. 

Some trucks are very much behind in 
the matter of lubricating the wheels, 
which in some cases is done by a large 
grease cup threaded into the outside of 
the hub. The same is true with universal 
joints. It is the exception rather than 
the rule to see grease cups remain in; 
they all loosen, due to centrifugal force. 

Cooling Most Important 

Trucks without water pumps are gen- 
erally boiling all of the time. In fact, 
cooling is one of the most serious matters 
with many trucks. This is aggravated 
by the lack of attention given trucks by 
many drivers, and also by road condi- 
tions. 

Another serious fault is that clutches 
are not sufficiently fool-proof and quite 
frequently have not a large enough 
factor of safety to take care of the over- 
loading and poor driving the vehicles are 
subjected to. In almost ninety-nine out 
of 100 trucks observed the drivers had 
their heavy military boot resting equally 
heavily on the clutch pedals, which 
meant early trouble. 

It seems as though the majority of de- 
signers have tried to show how heavy 
they could make the fan and how light 
or cheaply they could buy the belt. This, 
coupled with a very inefficient inac- 
cessible belt adjustment, does not help 
the cooling situation. Many makers are 
only beginning to realize that they must 
have better protection in front of the 
radiators. 

So often each particular maker has his 
own idea to what particular height the 
body should be from the ground with the 
result that scarcely any two trucks can 
back up to the same load platform and 
unload or load heavy crates. In addition, 
in the same make of trucks there will 
often be half a dozen different designs of 
tailboards, and as these invariably get 
broken, there is needless trouble in re- 
placing them. 

Brake Adjustments Poor 

Brake adjustments are very poor, 
being so frequently in inaccessible places 
or requiring some special kind of tool, 
which is invariably lost to make the ad- 
justment. 

There is a great scarcity of rubber 
tires. Scarcely a week ago 160 American 
trucks of one make were still being held 
in the crates at a French port waiting 
for tires. 

The situation in England with refer- 
ence to America is quite unusual. The 
sentiment against American trucks is 
strong, but it is a dog-in-the-manger atti- 
tude because all of the British makers 
are booked up with the War Department 
for 6 or 8 months, and as trucks are 
needed they must come from America. 



New Prices on the Various Models of Packard Cars 

r Model 1-25 \ , Model 1-35 , 

New Price Old Price New Price Old Price 

Chassis only $2,350 82,200 82,650 $2,450 

Seven-passenger touring car 2,750 2,600 3,150 2 950 

Seven-passenger salon touring car 2,750 2,600 8,160 2 950 

Six-passenger touring car .... 3,150 2*950 

Five-passenger phaeton 2,750 2,600 8,150 2'950 

Five-passenger salon phaeton 2,760 2,600 8,150 2 950 

Two-passenger runabout 2,750 2,600 .... ' 

Three-passenger coupe 3,700 3,550 

Six-passenger limousine without cab sides 4,150 4,000 4,550 4 350 

Six-passenger landaulet without cab sides 4,150 4,000 4,550 4*350 

Four-passenger brougham 4,200 4,050 4,600 4*400 

Seven-passenger Imperial limousine .... 4,800 4*600 

Seven-passenger salon limousine .... 4 750 4*550 

Seven-passenger limousine with cab sides .... 4 650 4*450 

Seven-passenger limousine without cab sides .... 4 600 4*400 

Seven-passenger landaulet with cab sides 4,650 4*450 
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Maxwell Earnings 
$2,337,950 

Net Income $2,303,314, Equal 
to 18.75 Per Cent on Pre- 
ferred Stock 

Detroit, Mich., Sept. 24 — The annual 
report of the Maxwell Motor Co., this 
city, whose fiscal year ended July 31, 
1915, shows net earnings of $2,337,950.21, 
a 61 per cent increase, compared with 
$1,430,445 in 1914. The total income, 
amounting to $2,560,041 was $789,618 
greater than that of 1914, which 
amounted to $1,770,424. After deducting 
$256,726 depreciation, the surplus or net 
income amounted to $2,303,314.41, equal 
to 18.75 per cent on $12,279,932 out- 
standing first preferred stock as against 
12.26 per cent on the same stock in the 
previous year. This would permit a dis- 



tribution of 7 per cent on this stock, 6 
per cent on the $10,127,468 second pre- 
ferred and 6.5 per cent on the $12,778,057 
third preferred. 

President Walter E. Flanders in his 
report to the stockholders stated that the 
net working assets of the company at 
the close of its second fiscal year were 
approximately $7,165,000, as compared 
with $5,835,000 at the close of the first 
fiscal year. The cash on hand is $2,- 
652,629 as compared with $1,783,993. 

Following out the policy established at 
the time of its incorporation, the com- 
pany has disposed of its remaining idle 
plant at Tarrytown, N. Y., and is, there- 
fore, operating factories at Dayton, 
Ohio; Newcastle, Ind., and Detroit. 

The total volume of sales during the 
past fiscal year shows an increase of 62 
per cent. The company manufactured 
and sold in Aug., 1915, 6217 cars, as com- 
pared with 2161 cars in Aug., 1914. 
Shipments in Sept., 1915, will probably 
exceed those of Aug., 1915. 



Aluminum Again Advances 



New York City, Sept. 28 — Markets 
this week made a few small changes. The 
trading conditions were somewhat 
brisker. A substantial gain took place 
on Wednesday in Bessemer steel which 
rose to $24.50, a gain of 50 cents. The 
open-hearth market was firm during the 
whole week making no change at all. 
Aluminum, which had continually been 
rising, again advanced on continued 
heavy buying from domestic users. The 
price yesterday was 47 and 49 cents for 
spot in ton lots, and even at this high 
price there is very little to be had. The 
antimony market showed further weak- 
ness, with no bidders in sight. The cop- 
per market had one of its determined 
upward spurts last week. Producers 
marked up their prices to 18% cents for 
thirty days delivery. There was a firm 
demand and it is expected that it will 
continue to rise. The exports of copper 
for the week ending Sept. 23 were 3396 
tons, against 3927 tons for the same 



week last year. The exports since Sept. 
1 are 8823 tons, compared with 14,087 
tons in the same period last year. That 
Europe is in need of a large amount of 
lead is evident by the fact that foreign 
countries are making enormous inquiries 
in the local market. An advance in the 
price of lead will be made within a few 
days. Lead has advanced 10 cents a 
100 lb. The rest of the metal markets 
remained dormant 

The oil and lubricants markets were 
weak, making only two changes. Lin- 
seed oil made an advance of 2 cents. The 
principal rise took place on crude oil. 
Pennsylvania crude went up 6 cents a 
barrel, making the price now $1.70. 

The crude rubber market was not par- 
ticularly active last week and contained 
no essentially new features from those 
previously reported. There is a good de- 
mand for rubber, but it is more or less 
routine and does not vary to any con- 
siderable extent. 



Income Account of Maxwell Motor 
Co., for 1915 and 1914 

1915 1914 Changes 

•Net earnings.. $2,337,950 $1,430,445 $907,505 
Other income.. 222,091 339,979 117,888 

Total income. $2,560,041 $1,770,424 $789,617 
Depreciation .. 256,726 264,956 8,230 

Surplus $2,303,314 $1,505,467 $797,847 

Balance Sheet of Maxwell Motor Co. 
as of July 31, 1915, Compared 
with 1914 

Assets 

1915 1914 

•Real estate, buildings, 

machinery $5,192,626 $4,462,222 

Investments 795,827 694,656 

Goodwill, patents, 

trademarks, etc.... 26,500.000 26,500,000 

Inventories 5,146.902 4,588,972 

Accounts receivable . . 596,119 428,496 

Notes receivable 229,289 212,455 

Prepayments 44,757 50,898 

Due on sale contract . . 95.000 

Cash 2,652,629 1,785,993 

Sight drafts out for 

collection 642,987 

Total $41,896,135 $38,723,693 

Liabilities 

First preferred stock. $12,279,332 $12,279,332 

Second preferred stock 10,127,468 10,127,468 

Common stock 12,778,058 12,778.058 

Real estate mortgages 15,709 30,161 

Accounts payable 1,134,150 619,598 

Wages accrued 120,743 73,486 

Taxes accrued 47,910 51,811 

Customers' deposits . . 296,421 206,596 

Due on contracts. .... 109,080 

Reserve for deprecia- 
tion 1,635,470 951,71$ 

Reserve for contingen- 
cies 50,000 100,000 

Reserve for retirement 

of preferred stock. . 130,000 

Profit and loss surplus 3,171,794 1,505,467 

Total $41,896,135 $38,723,693 

•The real estate additions during the year 
amounted to $310,202 ; increase through re- 
appraisal, offset by corresponding increase to 
reserve for depreciation, $420,202, making 
the total of $5,192,626 on July 31, 1915. 

Pathfinder Adds Two Directors 

Indianapolis, Ind., Sept. 27 — Follow- 
ing a considerable increase in business, 
the Pathfinder company has found it 
expedient to enlarge its organization and 
to this end two new names have 
been added to the board of directors. 
These are W. E. Stalnaker and G. H. 
Mosher. The new board of directors now 
includes the following: President, W. C. 
Teasdale, Jr.; vice-president, W. E. Stal- 
naker; sec.-treas., W. K. Bromley; direc- 
tors, Crawford Fairbanks, C. J. Root, 
George H. Mosher, Karl Feilcke. 



Week's 
Mon. Changes 



Daily Market Reports for the Past Week 

Material. Tues. Wed. Thurs. Frl. Sat. 

Aluminum 45 .45 .45 .47 .47 

Antimony 2754 .27 .27 .27 .27 

Beams and Channels, 100 lbs. 1.51 1.51 1.51 1.51 1.51 

Bessemer Steel, ton 24.00 24.00 24.50 24.50 24.50 

Copper, Elec, lb 17J4 .17*4 .17)4 .17)4 .17)4 

Copper, Lake, lb 18 .18 .18 .18 .18 

Cottonseed Oil, bbl 6.23 6.25 6.25 6.38 6.60 

Cyanide Potash, lb 23 .23 .23 .23 .23 

Fish Oil, Menhaden, Brown 39 .39 .39 .39 .39 

Gasoline, Auto, fcbl 16 .16 .16 .16 .16 

Lard Oil, prime 85 .85 .85 .85 .85 

Lead, 100 lbs 4.45 4.45 4.35 4.55 4.55 

Linseed Oil 54 .54 .54 .56 .56 

Open-Hearth Steel, ton 25.00 25.00 25.00 25.00 25.00 

Petroleum, bbl., Kans., crude 80 .80 .80 .80 .80 

Petroleum, bbl.. Pa., crude 1.65 1.65 1.65 1.65 1.65 

Rapeseed Oil, refined 77 .77 .77 .77 .77 

Rubber, Fine UpRiver, Para 5554 .56 .55*4 .5554 .5554 

Silk, raw, Ital 3.95 .. 4.05 

Silk, raw, Japan 3.6254 3.65 

Sulphuric Acid, 60 Daume 1.00 1.00 1.00 1.00 1.00 

Tin. 100 lb 33.00 32.75 32.25 32.50 32.50 

Tire Scrap 04)4 .04)4 .04)4 .04 X .04)4 
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Mattingly and Chichester on Blood Board 

Allegan, Mich., Sept. 22 — L. H. Mat- 
tingly and F. I. Chichester have been ap- 
pointed members of the board of direc- 
tors of the Blood Bros. Machine Co. Mr. 
Chichester is president of the First 
National Bank and Mr. Mattingly repre- 
sents among other interests those of the 
Kalamazoo City Savings Bank, Kala- 
mazoo. Mr. Mattingly is managing 
director of the company. 

M. P. M. Maker Elects Directors 
Mt. Pleasant, Mich., Sept. 20 — At a 
meeting of the stockholders of the Mt 
Pleasant Motor Co., which makes the 
M. P. M. four- and eight-cylinder cars. 
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two new directors were elected, J. A. 
Damon and C. A. Kellogg, while H. A. 
Sanford, W. A. Keen and N. J. Brown 
of the old board were re-elected. The 
capital stock of the company has been 
increased to $15,000 and an effort will 
be made to add at least an equal amount 
within the next few weeks. The busi- 
ness outlook is reported by officers of the 
company to be most promising. 

Toledo-Ford Tire Elects Directors 

Toledo, Ohio., Sept. 26 — The first 
annual meeting of the stockholders of the 
Toledo-Ford Tire Co., was held recently 
in this city. The following directors 
were re-elected: R. F. Teall, R. O. Wire, 
William Dunbar, C. E. Taggart, A. O. 
Hamilton. The two new members of the 
board are G. N. Graham and Henry 
Hard. The company is producing about 
400 tires a day or around 12,000 a year. 

Duplex Power Car Elects 

Charlotte, Mich., Sept. 22 — At the 
annual meeting of the board of directors 
of the Duplex Power Car Co. the old 
officers were re-elected. The officers are, 
Frank P. Town, president; Frank E. 
King, vice-president; Horton H. Bryan, 
treasurer and M. J. Lamson, secretary. 

Republic Truck's Second Increase to 
$500,000 

Alma, Mich., Sept. 4 — For the second 
time this year the stockholders of the 
Republic Motor Truck Co. have voted 
to increase -the capital stock of the com- 
pany. The first time this increase was 
from $50,000 to $250,000. Now they 
have decided to increase it to $600,000. 



Securities Markets 
Strong 

Many Substantial Gains in 
Various Issues— Trading 
Conditions Normal 

New York City, Sept. 28 — Stocks 
were active and generally strong last 
week, with pronounced advances in a 
number of issues. The recent distribu- 
tion of a 50 per cent cash dividend by 
General Motors acted as a renewed stim- 
ulant for the so-called war stocks. With 
the many gains that took place General 
Motors once again was the feature of the 
markets. There was a strong tone at 
the opening with a continued rise in all 
issues except two, these declining but a 
few points. The closing bid of General 
Motors was 540, a gain of 58 points. An- 
other noted rise among the specialties 
was Overland with a gain of 21 points. 
Maxwell served to stimulate an advanc- 
ing movement in the company's shares, 
and all three issues rose to substantial 
gains. There was a total volume of 61 per 
cent sales increased over 1914. The rest 
of the specialty stocks made but a few 
points gain. 

Tire Markets Boom 

The tire issues last week all recorded 
net advances ranging from one-half to 
27 points. A 20-point rise in the Good- 
year common on top of a 10-point ad- 
vance was taken as convincing evidence 
that the company proposes a large stock 
distribution. Kelly-Springfield featured 
the tire market with a 27-point rise. 
With the betterment in tire sales it is 



likely that the U. S. Rubber Co. will earn 
a balance above preferred dividends 
equal to more than 8 per cent on the 
$36,000,000 common. Many other small 
gains took place in the tire issues, sucb 
as Firestone with a gain of 15 points 
and Goodrich with 3% points. The rest 
made but minor gains. 

Detroit Conditions Normal 

Although the Detroit issues recorded 
many good gains the trading conditions 
were normal. General Motors featured 
the market there also with a gain of 55 
points. Maxwell's closing price was 53, 
which was 9 points above last week's 
rating. Studebaker common made a 
very good rise on Friday, rising 17 
points and on Saturday dropped but 2 
points. The rest of the stocks made a 
few small changes. 

White Co. Increases Capital to 
$8,000,000 

Cleveland, Ohio, Sept 24 — Following 
a reduction in capital stock on Sept. 22 
from $3,000,000 to $2,500,000, the White 
Co., this city, has filed an application for 
an increase to $8,000,000. 

These changes are in line with the re- 
cent announcement by which notice was 
given of the calling of $500,000 preferred 
and the issue of an enlarged preferred 
stock which will be distributed among 
members of the White organization who 
desire to retain their investment, but to 
drop out of the active management. 
Holders of the old preferred were also 
given rights to the new preferred. The 
public interest is limited to $500,000 of 
preferred, all of the remaining stock be- 
ing held by the White family. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Bid 



Ajax-Grieb Rubber Co. com 

Aiax-Grieb Rubber Co. pfd 

Aluminum Castings pfd 

J. I. Case pfd 

Chalmers Motor Co. com , 

Chalmers Motor Co. pfd * 

Electric Storage Battery Co ». 

Firestone Tire 4 Rubber Co. com ° 

Firestone Tire & Rubber Co. pfd. 

General Motors Co. com 

General Motors Co. pfd 

B. F. Goodrich Co. com 

B. F. Goodrich Co. pfd 

Goodyear Tire It Rubber Co. com. 
Goodyear Tire » Rubber Co. pfd. 

Gray ft Davis, Inc., pfd 

International Motor Co. com 

International Motor Co. pfd 

Kelly-Springfield Tire Co. com... 
Kelly-Springfield Tire Co. 1st pfd 
Kelly-Springfield Tire Co. 2d pfd. , 

Page-Detroit Motor Car Co 

Maxwell Motor Co. com 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Miller Rubber Co. com 

Miller Rubber Co. pfd 

New Departure Mfg. Co. com.... 

New Departure Mfg. Co. pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 

Peerless Motor Car Co. com 

Peerless Motor Car Co. pfd 

Regal Motor Co. pfd 

Portage Rubber Co. com 

Portage Rubber Co. pfd 

♦Reo Motor Truck Co 



19U > 

Asked 



, 1916 , Wk'l 

Bid Asked Ch'ge 

300 

no 



101 
102 

79 
116 

96 

77 
540 
111 
344 
113 

69 
108 
310 
109 

29 
58 

230 
90 

23S 

52 
92 
44 
190 
107 



120 
100 
130 
92 



+ 1 

+ 7 



84 

120 

101 
7854 +4 
.. +15 

345}4 +58 



115 
71 
109 



354 



+ 15 
+ 54 



♦Reo Motor Car Co 

Splitdorf Electric Co. pfd 

Stewart-Warner SpeedT Corp. com. 
Stewart-Warner Speed. Corp. pfd.. 

Studebaker Corporation com 

Studebaker Corporation pfd 

Swinehart Tire & Rubber Co 

Texas Company 

U. S. Rubber Co. com 

U. S. Rubber Co. pfd 

Vacuum Oil Co 

White Co. pfd 

Willys-Overland Co. com 

Willys-Overland Co. pfd 



, 1914 , 

Bid Asked 



, 1916 , Wk'l 

Bid Aaked Ch'ge 

32X + a 



74 

106 
139 
107 

86 
163 

52 
106 
223 
110 
213 
107 



76 Jf* 
140 +1054 
10854 +1 

90 

165 +10 
5354 
1(1754 
228 

21454 +21 
109 +15* 



T 54 

tl 



—3 
+ 20 

+"2 
+27 



55 
93 
1654 



31 
63 

235 
92 

240 

450 
53*4 +654 
94 +3 
46 +7 

195 

109 



+ 10 
94 —1 

21 

5854 .. 

94 

1754 



OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

„ ACTIVE STOCKS 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Continental Motor Co. com 

Continental Motor Co. pfd 

General Motors Co. com 

General Motors Co. pfd 



Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 

Paige-Detroit Motor Car Co 

"Reo Motor Car Co 

•Reo Motor Truck Co.' 

Studebaker Corporation com 

Studebaker Corporation pfd 



•Ex dividend. Par value of these stocks $10; all others $100 par value. 



Ford Motor Co. of Canada.... 

Kelsey Wheel Co 

•W. K. Prudden Co 
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Kissel to Double 
Production 

Two Additions Started — Four- 
Story Office Building Also 
on Enlargement Schedule 

Hartford, Wis., Sept. 24 — Ground 
was broken last week for the first of an 
important series of building operations 
at the plant of the Kissel Motor Car Co., 
this city. The company is preparing to 
double its production in the near future. 

Two new buildings are started, one for 
storage and shipping, and one for the 
enameling department. The former is to 
be 100 ft. long and the other 110 ft. long, 
each being 35 ft. wide. The third struc- 
ture, soon to be started, is a four-story 
office building, which will house all of 
the executive and clerical forces of the 
company, including the cost and draft- 
ing departments. A production of thirty 
to thirty-five passenger cars per day will 
be possible. 

Splitdorf Electric Buys $1,000,000 
Plant 

Newark, N. J., Sept. 24 — The pur- 
chase for $1,000,000 of the Sumter Elec- 
trical Co., Sumter, S. C, by the Splitdorf 
Electrical Co., this city, has been closed. 
This new plant will be used to produce 
magnetos of every type, including low- 
tension types for use on stationary, 
marine, and tractor engines. The com- 
pany is building nearly 1500 Dixie mag- 
netos a day. 

To Subscribe $250,000 for Flint Work- 
men's Homes 
Flint, Mich., Sept. 21 — At the weekly 
meeting of the Board of Commerce held 
to-day, announcement was made that 
within a few hours after the general 
campaign for workingmen's homes was 
started this morning, $31,000 had been 
subscribed. Last week $65,000 was sub- 
scribed and it now looks as if the $260,- 
000 which is needed will be forthcoming 
ere long. C. S. Mott, president of the 
Weston-Mott Co., is general chairman of 
the work and trustee for the fund. It 
is intended to have 1000 houses built as 
soon as possible. At the present time 
there is such a shortage of homes that 
in many houses twice the number of 
people are housed than normally. 

Page Makes Trailers 
Marshall, Mich., Sept. 18 — The Page 
Bros. Buggy Co., an old established con- 
cern which has been making buggies and 
carriages for many years, is now also 
making trailers which will be known as 
the Page Auto Trailers. 

The trailers are made in four models. 



Models A and B have 750 lb. capacity, 
but while the former has 1% by 6/16 in. 
round edge steel tires and costs $40, the 
other model is equipped with 1% in. 
solid tires, the price of this model being 
$50. Both have the same kind of body, 
38 by 82 in., with 7 in. sideboards and 
4% in. flareboards. Sheldon axles and 
springs are used. Both models C and D 
are listed at $75 and have 1250 lb. ca- 
pacity, 1% in. solid rubber tires, ar- 
tillery wheels. The former model has 7 
in. straight sides but model D has 11 in. 
straight sides. 

Dry Climate Tire Plant Starts 
Active Manufacture 

Denver, Col., Sept. 22 — The Dry 
Climate Tire Mfg. Co., a new $200,000 
Colorado corporation, started its Arvada 
factory yesterday. A force of twenty- 
five men is preparing compounds and 
fabric, and the concern expects to be 
turning out tires for the trade next week. 
A few special tires will be built the last 
of this week for exhibition at the Auto- 
mobile Trades Association's fall show 
starting next Sunday in connection with 
the International Soil Products Exposi- 
tion. 

The company expects to have two or 
three shifts of fifty men each at work 
within a few weeks. With this force and 
the present equipment, the plant will 
have a capacity of 100 casings and 350 
tubes every eight hours. The building 
making the first unit of the factory cost 
$28,000 and the machinery, which is the 
most modern obtainable, cost $35,000. 
Plans are under way for additional build- 
ings, .and enough extra equipment has 
already been ordered to increase the 
capacity of the plant more than 50 per 
cent. The factory manager is W. J. 
Kreuder. 

The new concern aims to reach about 
ten states in the Rocky Mountain terri- 
tory, and has a special process of curing 
and compounding designed to increase 
the life of tires in this dry region. 

The factory is located 7 miles from 
Denver, with good shipping facilities. 

Dividends Declared 

Paige-Detroit Motor Car Co., Detroit, 
Mich., 5 per cent for September, payable 
Oct. 10 to stockholders of record Sept. 30. 

Republic Rubber Co., Akron, Ohio: 
Quarterly, 1% per cent on common and 
preferred, payable Oct. 1. 

35 Per Cent Dividend to Walpole 
Creditors 

. Boston, Mass., Sept. 27 — Judge Dodge 
in the U. S. district court has allowed a 
seventh dividend amounting to 35 per 
cent to all creditors of the Walpole Tire 
& Rubber Co. This brings the total 
dividends to 85 per cent. 



Motor Truck Too 
Much for R. R. 

Kentucky Commission Exoner- 
ates C. F. & S. from Long 
and Short-Haul Rule 

Louisville, Ky., Sept. 24 — The Ken- 
tucky State Railroad Commission re- 
cently entered an order exonerating from 
the operation of the long and short-haul 
rule, which forbids a lower freight rate 
from one given point to another than is 
charged to intermediate points, the Cin- 
cinnati, Flemingsburg & Southeastern 
into Flemingsburg. The order is subject 
to a reopening of the case upon ten days' 
notice after any complaint may be filed. 

This is the first exoneration from the 
long and short-haul clause on account of 
conditions arising from competition be- 
tween a railroad and an automobile. It 
was shown that by reason of the opera- 
tion of a motor truck between Maysville 
and Flemingsburg revenues of the 5-mile 
railroad line, making but the one point, 
Flemingsburg, have been reduced more 
than 50 per cent, and this competition 
is a matter of life or death with it. 

Pratt & Whitney Tool Makers Strike for 
Eight-Hour Day 

Hartford, Conn., Sept. 27— The ma- 
chinists and other employees of the Pratt 
& Whitney Co. at a meeting to-night 
voted to strike for the inauguration of 
an 8-hr. day with no reduction in pay in 
the plant. At present the plant is run on 
the open shop plan, 10 hr. a day, with a 
half holiday Saturday. 

Last week twenty-five tool makers em- 
ployed in the plant went on strike as a 
protest against the discharge of two 
other tool makers. The company employs 
about 3200 men. 

Brown & Sharpe Foundrymen Strike 

Providence, R. I., Sept. 24— Two hun- 
dred men in the foundry of the Brown & 
Sharpe Co. joined the strike declared 
against the plant by the machinists sev- 
eral days ago. 

Weldum Succeeds G.-A. Aluminum Co. 

New York City, Sept. 24 — Owing to 
difficulties created by the war, the 
Weldum Co., an American concern, has 
taken over the business of the German- 
American Aluminum Co., whose home 
offices are in Berlin. The Weldum Co., 
whose officers are practically the same as 
those who controlled the interests of the 
German-American concern in this coun- 
try, is now manufacturing under the 
name Weldum the metal used for replac- 
ing welding in aluminum repair work by 
using practically a soldering process. 

Weldum, which was described in The 
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Automobile for Sept 17, 1914, under 
the name of German-American alu- 
minum solder, is the invention of a 
German metallurgist and is in common 
use in that country by the German 
government. The manufacturers claim 
that no breaks are too complicated to be 
repaired by it. Its tensile strength is 
about double that of aluminum and due 
to its low melting point, 400 deg. Fahr., 
a common gasoline torch can be used. By 
careful work no machining is said to be 
necessary after the work is completed. 
It is a secret compound containing eight 
ingredients, five being metals and the 
other three salts of metals. 

New Departure Adds 

Bristol, Conn., Sept. 30 — The New 
Departure Mfg. Co., this city, is erecting 
extensive additions to its 10-acre plant, 
and is installing machinery that will 
enable it to double its present production. 

There is in process of construction in 
this city what will be one of the largest 
buildings specially designed and equipped 
for grinding purposes in the world. An- 
other extension will be that of its heat- 
treating buildings. This building, when 
completed, will contain 230 oil-fired fur- 
naces. Supplementary to the furnaces 
themselves, will be a new arrangement 
of the quenching vats and the operation of 
a liquefied ammonia gas refrigerating 
system, which will increase the amount 
of work per furnace, and hold the pro- 
cessing of the steel to practically perfect 
uniform quality. Other departments will 
be increased correspondingly, so that the 
present 23-hr. per day production ca- 
pacity will be doubled. 

Pontiac Gets Columbia Truck 

Pontiac, Mich., Sept. 25 — The local 
board of commerce has succeeded in in- 
ducing the Columbia Motor Truck Co., 
Kalamazoo, Mich., to move to this city. 
A site of five acres will be furnished to 
the truck manufacturer, and the board 
of commerce is to take charge of the 
erection of a suitable plant. The Colum- 
bia company expects to build 300 trucks 
within the next twelve months, it is said. 

Goodyear to Hire 1000 
Akbon, Ohio, Sept 23 — The Goodyear 
Tire & Rubber Co., this city, has started 
a house-to-house canvass to find rooms 
for 1000 men that the company will bring 
here within the next two weeks. Four 
new buildings, an addition to the plant, 
will be put in operation as soon as the 
eompany can find men to work in them. 

Knox Motors Grants 8-Hr. Day 

Springfield, Mass., Sept. 23 — The 
Knox Motors Co., this city, employing 
400 machinists, has granted an eight- 
hour working day, without loss of pay, 
to its employees, to go into effect Oct. 4. 
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Wins Pa. Speed Trap 
Appeal 

Court Holds Trap Must Be 
Worked from Both Ends 
To Be Legal 

Chester, Pa., Sept. 25 — For the first 
time since the passage of the automobile 
law of Pennsylvania in 1913 a judge of 
the State passed on the methods to be 
used by officers in enforcing the law. 
Daniel Griffith, was arrested for speed- 
ing at Marcus Hook and the magistrate 
before whom the case was first taken 
convicted him, whereupon an appeal 
was taken. Judge Johnson, before 
whom the case was taken, decided that 
in order to maintain a speed trap it 
would be necessary for officers to be at 
both ends of the trap with stop watches 
and to be in communication with each 
other. For a long time many officers in 
the county have been reaping a harvest 
by jumping out of bushes and arresting 
automobilists on the charge of speeding. 
Judge Johnson also decided that the 
decisions of all magistrates could be ap- 
pealed and dismissed the charge brought 
against Mr. Griffith. 

Enforcing Non-Glare Ordinance in K. C. 

Kansas City, Mo., Sept. 27 — Kansas 
City police are actively enforcing the 
ordinances prohibiting glaring lights on 
automobiles. Recently twenty-one cases 
were called one morning in police court 
against owners and drivers charged with 
violations. Fines imposed ranged from 
$2 to $5, although the judge hinted at 
the chance that some maximum fines of 
$500 might be assessed against repeti- 
tions of the offense. 

Non-Glare Ordinance in Minneapolis 

Minneapolis, Minn., Sept. 24— With 
the adoption of a light dimming ordi- 
nance by the Minneapolis city council 
last Friday the Twin Cities are now on 
a common basis as to lights and frequent 
arrests are likely to be cut down. The 
ordinance forbids use of electric or other 
headlights that dazzle on automobiles. 
It also prescribes zones in which street 
car headlights must be dimmed. 

Solve Delaware and Pennsylvania Tangle 

Wilmington, Del., Sept. 27 — The 
tension between Delaware and Pennsyl- 
vania automobilists, because of an ob- 
noxious feature of the Delaware law, 
taxing cars owned by outside corpora- 
tions, firms and partnerships which come 
into the State, is such that a state of 
warfare has existed lately, in that traps 
have been set in Pennsylvania especially 
to catch Delaware cars when there was 
any violation of the Pennsylvania law. 
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It now looks as if Pennsylvania will 
take a reasonable view of the matter and 
will call off the traps, as the motorists 
are not responsible for the obnoxious 
feature of the law and have promised to 
endeavor to have the next Legislature 
repeal it. Meanwhile the local author- 
ities are giving offending drivers an op- 
portunity to take out a license. 

100 Maxwell Dealers Talk Economy 
Contest at Plant 

Detroit, Mich., Sept. 27 — Maxwell 
dealers from zone No. 1, which includes 
all the New England States, New Jersey, 
Maryland, eastern New York and east- 
ern Pennsylvania, are here to the num- 
ber of nearly 100. They came to visit 
the Maxwell Motor Co.'s plant and re- 
ceive the final instructions for the cross- 
country economy run or contest which 
has been arranged for them and for 
which president Walter E. Flanders has 
donated three cash prizes. 

This economy test started from 
Buffalo Tuesday. To-night the dealers 
and at least eighty Maxwell cars will 
make the trip per boat to the New York 
State city. Upon arrival there the run 
will be started, the cars being filled with 
lubricating oil and water here, the oil 
tank being sealed. The tank contains 
1 gal. of lubricant, which is considered 
sufficient to enable every contestant to 
reach his destination. Several of the 
dealers will travel from 500 to 700 miles 
and may require three days to get home. 

They will leave in two divisions, one 
traveling east and the other south, and as 
these divisions near their respective 
homes they will split. All contestants 
have received a special blank form of 
affidavit which they must fill out and 
mail to General Manager and President 
Flanders. It is expected that the win- 
ner will average 30 miles or better to 
the gallon. 

Shadow-Boxes Test Headlights in 
St Louis 

St. Louis, Mo., Sept. 20 — Shadow 
boxes to test the projection of headlight 
rays and enable the municipal adjusting 
bureau to adjust them to the degree re- 
quired by a recent ordinance, are being 
tried out in St. Louis this week. Mean- 
while the police have called a temporary 
halt of their war on headlights. 

The shadow-box is in reality a dark- 
ened area-way 75 ft. in length and 
affording space for an automobile to 
drive in. Should the one now in use at 
the city hall prove a success, similar 
shadow-boxes will be installed at all 
police stations. The police plan to 
stamp every headlight which has been 
thus adjusted and approved and such a 
stamp will exempt the owner from 
arrest under the dimmer ordinance. 
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Ford Race at Mich. 
State Fair 

Every Owner of Model T Is 
Eligible— Heats 5 Miles- 
Final 10-$500 Prizes 

Detroit, Mich., Sept. 27 — Every 
owner of a Ford Model T car in the 
State of Michigan is eligible for the race 
meet which will be held on the 1-mile 
dirt track of the Michigan State fair 
grounds, Sunday, Oct. 17, and which is 
being promoted by General Manager 
G. W. Dickinson. 

It is to be the first race for a trophy 
to be known as the Michigan Ford 
Championship Cup, to be competed for 
twice a year. In addition to the trophy 
there will be prizes aggregating in value 
$500. 

The principal condition is that the car 
must be entered by the owner who, like 
the driver, must be a resident of 
Michigan. 

It is expected that there will be so 
many entrants that several heats will 
be necessary. While no distance has as 
yet been decided upon it is said that the 
heats will very likely be run over a dis- 
tance of 5 miles and the final over 10 
miles. 

The promoter is going to get the ad- 
vice of the engineers of the Ford Motor 
Co. as to the distance most suitable or 
advisable. 

No Race for Corona? 

Corona, Cal., Sept. 22 — There is only 
a possibility of a 1915 Corona road race. 
Since the Nov. 20 date has been aban- 
doned, opposition to the race has grown 
and it is now hardly probable that in- 
terest can be kept up until the highways 
into Corona are completed. It is known 
that the Contest Board will not sanction 
the race this year unless there is a 75-ft. 
safety zone between the outer edge of the 
course and the guard rail of the grand- 
stand and with the stands placed back 
of the pepper trees which line the course, 
it is hardly probable that the race will 
be a financial success as it would be al- 
most impossible for the spectators to see 
it. 

Hyatt Roller Bearing Announces Win- 
ners in Talk Contest 
Detroit, Mich., Sept. 27— The Hyatt 
Roller Bearing Co. has made known the 
names of the winners in the contest 
which which it recently promoted to de- 
termine the best talks on Hyatt bearings 
which salesmen are using to automobile 
prospects. The winners who are listed in 
an attractive booklet entitled. "The Six 
Bqgt Sellers," are as follows: F. E. Cerf, 



retail sales manager, Ralph Temple Au- 
tomobile Co., Chicago; Henry Crowther, 
vice-president Crowther Motor Co., 
Philadelphia; Albert Hoyt, Chevrolet 
Motor Co. of Illinois, Chicago; J. E. 
Staley, Holsman-Stevens Automobile Co., 
Des Moines, Iowa; Curtiss M. Betts, 
Mitchell Automobile Co., Chicago; L. S. 
Vaughn, Oklahoma-Oakland Co., Okla- 
homa City. In addition prizes and 
special mention were awarded the fol- 
lowing: A. R. Meyer, sales manager, 
Albaugh Motor Sales Co., Cleveland; 
G. A. Volbrey, Weber Implement & Au r 
tomobile Co., St. Louis; Thomas A. 
Murphy, Ford Motor Co., Portland, Ore.; 
Edward Coyle, De Luxe Automobile Co., 
St. Louis; E. B. Valtzay, Warner Gear 
Co., Detroit; C. W. Ingrayn, Driggs- 
Seabury Ordnance Corp., Sharon, Pa.; 
J. A. Baird, General Motors Truck Co., 
Pontiac, Mich.; T. M. Leahy, Mitchell- 
Lewis Motor Co., Racine, Wis. 

Indianapolis Race on Oct. 9 Abandoned 
Indianapolis, Ind., Sept. 27 — The 
special invitation 100-mile race which 
was scheduled to be held on the speed- 
way here, Oct. 9, and for which the 
American Automobile Association had 
granted a sanction, has been declared off. 
It is believed the cause for the abandon- 
ment of the contest was the objection of 
De Palma and Resta to competing 
against more than one car of the same 
make in this event. As a preliminary to 
the race, a 100-mile event for Ford cars 
had been planned, and though this has 
been abandoned as well, it may be 
revived. 

Goodyear Extends S-V Truck Tire Teat 
New York City, Sept. 28— The Good- 
year Tire & Rubber Co., Akron, Ohio, 
will extend its special S-V truck tire 
competitive free test offer for another 
six months. This will make the offer 
cover a year instead of the three months 
originally decided on. The new six 
months' period will end April 1, 1916. 
The offer is as follows: Equip opposite 
wheels — at the same time — one with a 
Goodyear S-V, one with any other stand- 
ard make tire of like rated size bought 
in the open market. If the Goodyear 
S-V fails to cost less per mile than the 
other, the company will return its pur- 
chase price. 

Forty-nine Makes at Cincinnati Show 
Cincinnati, Ohio, Sept 27— Cin- 
cinnati's fall exposition given under the 
auspices of the Cincinnati Automobile 
Dealers' Association, will be opened at 
Music Hall, Oct. 2. To date forty deal- 
ers representing forty-nine makes of 
passenger cars and trucks, have applied 
for show space. Thirteen accessory 
houses have so far closed for space. 



Topeka Dealer Show 
Is Success 

Have Building of Their Own — 
Room for 14 Spaces for 
Exhibition of Cars 

Topeka, Kan., Sept. 24 — The automo- 
bile and supply men of Topeka probably 
got more good out of the State fair than 
any other group of exhibitors — and their 
exhibit had been swiftly arranged for, 
like the things that are done on the spur 
of the moment. They had a building of 
their own — and it made such a hit with 
the fair officials and the county officers, 
that it may be enlarged. 

The automobile men of Kansas — par- 
ticularly of Topeka — didn't want to take 
cars to the free State fair and exhibit 
them in a tent. E. B. Kellam, an old- 
time Topekan, who had been away for 
two or three years, got interested, and 
worked up a plan for the erection of a 
special automobile building. He and 
H. H. Southwick of the Southwick Auto 
Supply Co., and J. R. Cowdrey of the 
Cadillac Sales Co. got enough subscrip- 
tions to pay for a building— then got 
some more to make the building better. 

On a space of 50 by 112 ft. a substan- 
tial concrete and brick bed was laid, ris- 
ing about 3 ft. from the level of the 
ground, and reached by steps. Posts 
were set at intervals, and a roof guaran- 
teed for fifteen years raised over this 
floor. Canvas curtains were installed 
for walls. The experience of State fair 
week this year, during which there was 
a lot of rain, was that canvas walls are 
adequate — there is no wood inside to be 
damaged by winter storms or during the 
summer when the canvas curtains are 
stored away. And they can be raised for 
clear sweep for breeze during fair days. 

In this Motor Hall are fourteen spaces 
for exhibition of cars and equipment, 
each space is 16 by 18 ft. and capable 
of containing two cars. Each space was 
filled for the fair. There is a 12% ft 
aisle. 

Electrical Show in Kansas City 
Kansas City, Mo., Sept. 24— Albert T. 
Clark, manager for the Anderson Elec- 
tric Car Co. here started something in 
the meeting of the Jovian Electric Club 
of Kansas City last week, and the result 
may be an electric show during Elec- 
trical Prosperity Week, Nov. 29 to 
Dec. 4. 

To Survey for Los Angeles Speedway 

Los Angeles, Cal., Sept. 23— The Los 
Angeles Speedway Association yester- 
day closed a contract with G. P. Robin- 
son, a Los Angeles engineer, to run the 
preliminary surveys on the 300-acre 
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tract near Bell Station, recently pur- 
chased by the corporation for the pur- 
pose of building a speedway. The engi- 
neer is to establish levels and grade lines 
at every 100 ft. for the use of the con- 
tractor who is to be in charge of the 
construction work. The contracting en- 
gineer will probably be George H. Shank 
of Chicago, who is now in Los Angeles 
making his headquarters at the offices 
of the speedway corporation. 

Chicago Clubs in Reliability 
Chicago, III., Sept. 23 — The fall In- 
terclub reliability team match between 
the Chicago Athletic Association, Chi- 
cago Automobile Club and the South 
Shore Country Club to Joliet and return, 
yesterday resulted in a division of hon- 
ors between the C. A. A. and C. A. C. 
The Chicago Athletic Association won 
the Mayor's cup, which went to the team 
having the lowest total amount of pe- 
nalizations, while the Frank X. Mudd 
trophy, offered the team having the 
greatest number of perfect scores, was 
won by the Chicago Automobile Club. 
The South Shore Country Club had only 
two of its members penalized, but one of 
them accumulated a total of 248 points. 

8000 at Los Angeles Show 

Los Angeles, Cal., Sept. 23— The at- 
tendance at the automobile show staged 
at the Shrine Auditorium here, under 
the management of Walter Hempel, has 
shattered all records. There were 1400 
machines parked outside the auditorium 
on opening night and the attendance was 
figured at 8000. Upon an average, 
5000 visitors have attended the show 
each night. 

Brand Co. Has Pierce in Ohio 
Cleveland, Ohio, Sept. 28 — Pierce- 
Arrow cars and trucks will be handled 
exclusively in Cleveland and adjacent 
counties in Ohio by the Fred P. Brand 
Motor Co. Mr. Brand assumed full 
ownership and charge of the business 
last week and already has under way ex- 
tensive plans in forming a progressive 
selling campaign. The new company 
will inaugurate a service station. 

County Sales Tour a Success 
Champaign, III., Sept. 26 — The 
Champaign County Automobile Trade 
Association gave a show tour through 
the county on Wednesday and Thursday, 
Sept. 29 and 30. Thirty 1916 models 
comprised the caravan accompanied by 
as many salesmen. A few minutes was 
spent at each place and it is believed 
that the tour will prove effective in inter- 
esting the people of the smaller cities in 
automobiles and increase the number of 
sales. It is planned to make these tours 
twice a year hereafter. 



Sales Feature Show 
at Springfield, 111. 

Despite Rain, Cold Weather 
and Other Handicaps Deal- 
ers Did Well 

Springfield, III., Sept. 24 — Political 
aspirations of Illinois gubernatorial 
candidates compensated to a certain 
degree for lack of a certain class of at- 
tendants at the Illinois State fair by 
reason of the hoof and mouth disease 
epidemic which kept so many from the 
farming districts away. The fair which 
began Sept. 17 had two days of rain, 
one day church session, two days of cold 
weather and finally on the sixth day of 
a nine-day event an attendance which 
broke any record for a number of years, 
brought many to the extensive auto- 
mobile exhibit, and resulted in many sales 
and good prospects for future sales. 

Automobile exhibitors at the fair are 
almost unanimous in the opinion that the 
present method of exhibiting cars is an- 
tiquated and loses much of its value 
through their being scattered about the 
grounds and sandwiched in between 
other exhibits of every description. They 
believe that something should be done to 
segregate the car exhibits where for pur- 
poses of comparison as to finish and de- 
tail of construction examination may be 
more readily accomplished by persons 
interested. The success of the Milwau- 
kee show last week virtually has been 
shouted from the house tops; at least it 
has been heard by exhibitors at the Illi- 
nois State fair and considerable comment 
has been heard, which may result in sim- 
ilar action next year here. 

Good Year for Farmers 

It is interesting to note the wide range 
of opinion expressed as to the benefit to 
be derived from exhibiting cars at the 
fair, especially this year. Dealers, who 
have been taking their new models to the 
fair show for the last six or seven years, 
find conditions changing every year and 
many of them look upon the material 
reductions in prices as a controlling 
factor in selling the farmer a car. Sev- 
eral dealers expressed the opinion that 
inasmuch as the farmer's money comes 
more slowly than that of the city buyer, 
he naturally spends it somewhat more 
conservatively and for that reason be- 
comes a more ready purchaser this year 
since he appreciates that he is getting as 
good if not a better car for less money 
than he could have done previously. 

One thing more noticeably evidenced 
this year than heretofore is the fact that 
the farmer has graduated from the low 
to the medium priced car, in other words 
those selling from $1,000 to $1,500. Care- 
ful survey of the various exhibits de- 



velops the fact that fully one-third of 
the cars shown have been sold on the spot, 
and before the end of the fair it is likely 
dealers will have very few cars to take 
out of the grounds. Several times to-day 
persons were heard to inquire if they 
might have certain exhibited cars im- 
mediately, or when the fair was over. 

Much interest was shown in the farm 
tractor demonstrations held at intervals 
in a field adjacent to the grounds. The 
International Harvester Co. demon- 
strated its tractors issuing pass-out 
checks to all those who wished to go out 
of the grounds to watch the plowing. 

Many New Agencies 

Many new agents have been appointed 
during the week and some exhibitors have 
arranged for enough demonstrations to 
keep them busy for several weeks. In- 
cidentally it might be said that these 
demonstrations are not confined exclu- 
sively to Illinois, one dealer in particular 
having arranged demonstrations in four 
adjoining States. 

Barnes Resigns from Overland 

Toledo, Ohio, Sept. 25 — Claire L. 
Barnes has resigned from the Willys- 
Overland Co., Toledo, after having spent 
two years of special work for which 
President Willys engaged him. His res- 
ignation is to take effect Jan. 1. Mr. 
Barnes' knowledge of the material and 
parts business gave him an opportunity 
in securing favorable prices and satis- 
factory deliveries of materials for the 
various Willys plants. 

Kirk Opens Toledo Office 

Toledo, Ohio, Sept 25 — Ezra E. 
Kirk has re-entered the automobile field 
by becoming a manufacturers' distribu- 
tor with offices at 719-726 Jefferson Ave- 
nue, this city. He will handle a number 
of lines for automobile parts and acces- 
sories makers who are seeking represen- 
tation in the Middle West section. 

Hutchinson Returns to Hupp 

Detroit, Mich., Sept. 25 — O. C. 
Hutchinson, in charge of distribution in 
the East for the Hupp Motor Car Co., 
has returned to Detroit, where he will 
have charge of Hupmobile branches and 
other duties. V. C. Scriven succeeds 
him, heading the Hupp Motor Car Co. 
of New York. 



Kansas City Dealers' Tour Oct. 11-16 
Kansas City, Mo., Sept. 24— The Au- 
tomobile Dealers' Association of Kansas 
City has arranged for its annual trade 
tour, to begin from this city on the morn- 
ing of Oct. 11 and continue until Oct. 
16, taking in the leading towns of west- 
ern and southwestern Missouri and 
eastern and southeastern Kansas. The 
association will not undertake to cover 
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over 500 miles, and will devote 4 or 5 
hr. in each city to talking good roads 
and showing cars. Upwards of forty 
cars will participate. 

Included in the planned itinerary are 
Warrensburg, Clinton, Appleton City, 
Nevada, Lamar, Carthage, Webb City, 
Joplin, Pittsburgh, Ft. Scott, Pleasanton, 
Ossawatomie, Paola and Olathe. 



Chicago Electric Association Disbands 
Chicago, III., Sept. 28 — The Electric 
Garage and Dealers' Association, which 
was formed a short time ago, was dis- 
banded last night at a meeting held in 
the hotel Metropole. Soon after the 
formation of the body, an effort was 
made to join it to the Chicago Garage 
Owners' Association as a section but dis- 
sension arose. The garage association 
foresaw a possible change in name being 
necessary and objected to the electric 
men coming in as a section, holding they 
must come in as individual members. 
The Anderson Electric Car Co. and three 
others withdrew at the meeting last 
night and it was voted unanimously to 
disband and join the Electric Vehicle 
Association. The funds remaining in 
the treasury were turned over to charity. 



Only 33 Jitneys in Louisville 
Louisville, Ky., Sept. 24 — Adverse 
legislation has curtailed the number of 
jitneys in Louisville. Only thirty-three 
cars are now being operated on five 
streets by the Louisville Jitney Bus Co. 
Back in April when the movement was 
at its zenith, 300 jitneys were competing 
with the street cars. 

The latter part of April an ordinance 
was passed by the city council requiring 
jitney operators to give a $5,000 indem- 
nity bond, and pay $10 for annual license 
for cars with eight passengers, $20 for 
cars carrying eight to fifteen passengers, 
and $25 for larger cars. The above li- 
censes are not in lieu of other licenses 
already required. 

The new ordinance drove practically 
all of the operators out of business, when 
it was enforced about a month later. The 
Louisville Jitney Bus Co. was organized 
and thirty-three cars have been operated 
ever since by this concern under one 
$5,000 bond. 



$100,000 N. J. Jitney Co. Formed 
Jersey City, N. J., Sept, 24 — Articles 
of incorporation of the Auto Hack Co., 
this city, have been filed. The company 
has a capital of $100,000 and will start 
business Oct. 1 with five seven-passenger 
cars, which will run in Bergen Avenue 
and Montgomery Street to the Pennsyl- 
vania ferry. The company intends to do 
>4jtney business. 



Jitneys Win Fight 
in Richmond 

$500 Bond Ordinance Repealed 
and Cars Resume a 
5-Cent Service 

Richmond, Va., Sept. 27 — After a 
legal fight which started in the police 
court and terminated in the Virginia 
Supreme Court, in which the city of 
Richmond was sustained in its fight to 
place an indemnity bond of $500 on each 
car thus engaged, Richmond is again en- 
joying jitney service, though the number 
of cars is not as great as heretofore be- 
cause of the high cost of gasoline. 

After the city was sustained in up- 
holding its ordinance, citizens of the 
West End held a mass meeting and 
urged the City Council to give the jit- 
neys new life. The fight was carried into 
the Council chamber, and as a result the 
ordinance was repealed. Mayor George 
Ainslie signed the repeal papers, and on 
Wednesday the 5-cent fare cars began 
regular service. The jitneys are regu- 
lated as to the number of passengers they 
shall carry — no passenger being allowed 
on the running boards on the doors of the 
cars. The regulations as to routes are 
being adhered to and all of the city 
regulations are being recognized. 

The Motor Transit Corp., a subsidiary 
of the Virginia Railway & Power Co., 
which put on about forty cars, withdrew 
the same from service after the inde- 
pendents had been driven to cover be- 
cause of adverse legislation, and an- 
nounced that its losses had been about 
$700 per month besides the wear and 
tear. The Motor Transit Corp. will not 
put back the jitneys, but will continue 
the operation of several large motor 
buses as feeders for the street cars. It 
is probable that later transfers will be 
given from the motor buses to the street 
cars operating in opposite directions. 

Montreal's Jitneys Vanish 
Montreal, Que., Sept. 27 — Montreal's 
jitney service has passed away quietly 
after a fitful existence of about two 
months. Started in the middle of April, 
they enjoyed a fair measure of success at 
the start, but the service was gradually 
decreased, and was finally dropped in the 
middle of July when the Jitney Associa- 
tion of Montreal suspended its opera- 
tions. The chief cause for the failure of 
the innovation, as given by one of the 
promoters of the Association, was lack of 
co-operation and discipline on the part 
of the drivers. 

Jitney Insurance Exchange Enters Field 

Kansas City, Mo., Sept. 23 — The 
National Indemnity Exchange, insuring 
jitneys and livery cars, has been licensed 



in Missouri, Oklahoma and Minnesota, 
and is writing an especially long line in 
the last-named State. Application is 
now being made in Arkansas, where it 
is said many jitney owners wish insur- 
ance, and California and Pennsylvania 
will be entered next. Recently the com- 
pany received a communication from a 
jitney organization in New Orleans urg- 
ing it to enter that city, but Louisiana 
has no laws under which an interinsur- 
ance concern could be licensed. The same 
situation prevails in Texas. Hundreds 
of cities have jitneys now which will be 
eliminated from the streets upon the en- 
forcement of ordinances requiring heavy 
bond, and in other cities similar present 
legislation operates against the entrance 
of the insurance company. 

Holds Jitney Ordinance Illegal 

Baltimore, Md., Sept. 25 — The city 
ordinance placing an annual tax of $25 
per seat on jitney buses has been held to 
be illegal by Judge Elliott in the Circuit 
Court, Part 2, on the grounds that the 
law is discriminatory and prohibitory. 
The decision is a real victory for the 
jitney owners. It is probable that the 
city will take an appeal in the case or 
that the city council will be called upon 
to pass .another ordinance regulating 
jitneys. 

The Public Service Commission and 
members of the Automobile Commis- 
sioner's force will hold a conference next 
week at which time they will talk over 
plans to enforce the rule handed down 
by the commission which prohibits the 
overloading of jitneys. 

Special License for Solid Tires 
Baltimore, Md., Sept. 25 — City Engi- 
neer McCay, of Baltimore, has given 
until Oct. 1 for owners of solid tired 
motor trucks to take out the special 
license for these vehicles. 

Jitneys Decrease in Washington 

Washington, D. C, Sept 25 — Since 
the jitneys were placed under the juris- 
diction of the Public Utilities Commis- 
sion the number of machines in use has 
decreased from sixty to thirty. Eight 
companies and individuals are now oper- 
ating jitney buses here. Within the last 
month two companies operating buses 
have had financial difficulties and one of 
these companies has suspended opera- 
tions because its machines were seized 
for non-payment of the purchase price. 
Aside from putting them under the con- 
trol of the Public Utilities Commission 
there has been no legislation here af- 
fecting the jitneys. 

A license fee of $12 is required for 
each machine carrying ten or more pas- 
sengers and $6 for each machine carry- 
ing under that number. In addition a 
personal tax of 1% per cent of the 
assessed value of each machine is levied. 
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Selden Starts Addition— The Selden 
Motor Vehicle Co., Rochester, N. Y., is 
excavating for an addition to its plant 
on Probert Street. 

To Make Spring Starters — G. L. Rock's 
spring starter will be manufactured in 
Jonesville, Mich. A building formerly 
used for automobile assembling will be 
used. 

Falls Rubber Plant Ready— The Falls 
Rubber Co.'s plant in Cuyahoga Falls, 
Ohio, is nearly ready for operation. The 
new machinery has arrived and is being 
installed. 

Remington Buys Vaughan Plant — The 

Remington Motor Co. has bought the 
plant formerly occupied by the Vaughan 
Motor Car Co., Kingston, N. Y. This 
plant has been idle for two years. 

New Paige Addition — A building per- 
mit was obtained to-day by the Paige- 
Detroit Motor Car Co., Detroit, Mich., 
for a four-story addition, 312 by 60 ft., 
the cost being estimated at $61,500. 

To Erect Plant— The E. E. Wentworth 
Corp. of Maine, that has the entire dis- 
tribution of Overland cars for the State, 
is to erect a big plant at Springvale for 
the manufacture of cars, bodies, etc. It 
will cost $50,000. 

To Make Signals — The Sherman-Crane 
Automobile and Signal Co., Denver, 
Col., manufacturer of automobile direc- 
tion signals, has written to the St. Paul 
Association of Commerce regarding a 
proposed site in the Midway district. 
The company is capitalized at $100,000. 

Studebaker to Build Testing Track— 



The Studebaker Corp. has effected a 
lease for a large tract of river front- 
age, directly across from plant No. 3. 
This is to be used as a testing park for 
Studebaker cars as they come out of the 
factory. The corporation will build a 
track on the grounds. 

To Make Automobile Hardware — The 
Keeler Brass Co., Grand Rapids, Mich., 
makers of automobile hardware, metal 
specialties, etc., will immediately com- 
mence the construction of an addition to 
its plant, 150 by 200 ft., to be used for 
cutting operations with punch presses 
and automatic screw machines. 

Seattle Co. to Build — The Western 
Automobile Co., Seattle, Wash., has been 
incorporated with $1,000,000 capital 
stock, by C. A. Cawley, G. L. Grant and 
S. L. North. The company has acquired 
a factory at Rainier Avenue and Lane 
Street, Seattle, and will establish an as- 
sembling plant and machine shop. 

Firestone Foremen Hold Outing — 

Sept. 18, foremen, superintendents and 
officials of the Firestone Tire and Rub- 
ber Co., Akron, Ohio, to the number of 
200 motored 60 miles to the old Fire- 
stone Homestead at Columbiana, Ohio, 
where they spent the day as the guests 
of President H. S. Firestone. It was 
the- third annual Homestead Outing. 

Lakey Foundry to Enlarge — At a 

meeting of the directors of the Lakey 
Foundry Co., Muskegon, Mich., it was 
decided to enlarge the plant and double 
the number of men employed. The 
foundry now occupies 25,400 sq. ft. of 



floor space and when the additions are 
completed the floor space will be 43,600 
sq. ft., while the working force will be 
increased from 200 £o 400. 

Sphinx Ships Delivery — The Sphinx 
Motor Car Co., York, Pa., which recently 
made the announcement of putting on 
the market a light-weight delivery car, 
shipped the first car from the factory 
this week. The car sells for $695, the 
same price as the touring car manufac- 
tured by the Sphinx company. It is of 
1000 lb. capacity and is equipped 
with an electric lighting system and self 
starter. Increased shipments of Sphinx 
cars are being made from the factory. 

No Homes for Muskegon Workmen — 
Like Flint, Pontiac and other Michigan 
automobile manufacturing centers, Mus- 
kegon, Mich., is now facing the serious 
problem of being able to house all its 
workers. When the additions to the Con- 
tinental Motor Mfg. Co.'s plant will 
be finished, 1200 more men will be em- 
ployed. Several other plants, such as 
the Campbell, Wyant & Cannon Foundry 
Co., the Lakey Foundry Co., the Muske- 
gon Motor Specialty Co., will add several 
hundred men to their forces, although 
there are hardly any houses for rent 
now. One real estate company which 
had sixty-three homes for sale two 
months ago now has only four unsold, 
and another which had more than thirty 
now has none. There is talk of getting 
city officials and leading citizens together 
to organize a corporation with a capital 
of possibly $100,000 for the purpose of 
building several hundred houses at once. 



The Automobile Calendar 



Sept. 26-Oct. 10. . .Denver, Col., Shaw, Inter- 
national Soil Products 
Exposition. Automobile 
Trades Assn. of Colorado. 

Sept. 27-Oct. 3.. . .Salem. Ore., Show, State 
Fair. 

Oct Dallas, Tex.. Show, Dallas 

Automobile Dealers' 
Assn. 

Oct 18-25 Los Angeles, Cal., Broad- 
way Automobile and 
Flower Show, Automobile 
Dealers' Assn. 

Oct. 1-2 Trenton, N. J., Track 

Races : Inter-State Fair. 

Oct. 2 New York City, Sheepshead 

Bay Motor Speedway 
350-Mile Race. 

Oct 2 Fresno, Cal., 150-Mile Race, 

District Fair, Fresno 
County Agricultural 
Assn., C. G. Eberhard. 

Oct. 2-9 Cincinnati. Ohio, Show, Mu- 
sic Hall, Cincinnati Au- 
tomobile Dealers' Assn. 

Oct. 4-10 St. Louis, Mo . Show, For- 
est Park Highlands, St. 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 

Oct. 4. 5. 6 Columbus, O., Garage 

Owners' Convention. 



Oct. 4-14 Wichita, Kan., Show, 

Wichita Auto. Dealers' 
Assn. 

Oct. 6-16 New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tral Palace. 

Oct. 9 Indianapolis, Ind., 100-Mile 

Invitation Race, Motor 
Speedway. 

Oct. 11-12 Dayton, O., National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting 

Oct. 14 Chicago S. A. E. Standards 

Committee Meeting. 

Oct. 16 Chicago. III.. 350-Mile Race, 

Chicago Speedway. 

Oct. 16-23 Pittsburgh, Pa., Show, Mo- 
tor Square Garden, Auto- 
mobile Dealers' Assn. 

Oct. 17 Twin City Speedway Match 

Race. 

Oct. 18-19 Cleveland, O., Hotel Statler, 

Sixth Annual Convention, 
Electric Vehicle Assn. of 
America. 

Oct. 18-24 Troy, N. Y.. Show. State 

Armory. Troy Automo- 
bile Dealer's Assn. 

Oct. 20-21-22 Excelsior Springs, Mo., Na- 
tional Assn. of Automo- 
bile Accessory Jobbers' 
Meeting. 



Oct. 24 Fort Worth, Texas, Race 

Meet. 

Nov. 1-3 Pasadena, Cal., Show, Hotel 

Green. Walter Hempel. 

Nov. 12-20 Providence, R. I., Show, 

State Armory, Rhode 
Island Automobile Deal- 
ers' Assn. 

Nov. 18 Arizona 150-mile Grand 

Prix. 

Nov. 29-Dec. 4.. . .Electric Prosperity Week. 

Dec. 31 New York City Show, 

Grand Central Palace. 

Jan. 8-15 Philadelphia, Pa., Philadel- 
phia Auto. Trade Assn. 

Jan. 22, 1916 Chicago, 111., Show; Coli- 
seum. 

Jan. 24-29 Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

Jan. 29-Feb Minneapolis, Minn., Show, 

National Guard Armory, 
Minneapolis Tnde Assn. 

Feb. 7-12 Kansas City, Mo., Show, 

Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

Feb. 15-20 Omaha, Neb., Show, Omaha 

Automobile Show Assn. 

Feb. 19 Newark, N. J., Show. 

March 4-11 Boston, Mass.. Truck Show, 

Mechanics Bldg. 
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Watson a Service Head — The Kent 
Motors Corp., New York City, distrib- 
utor for the Abbott, and Marion, has ap- 
pointed William Watson superintendent 
of service. 

Hobert Handling Master Carbureter — 
T. R. Hobert, formerly with the Peer- 
less Motor Car Co., Cleveland, is now 
handling the Master carbureter in St. 
Louis, headquarters being at 5205 Del- 
mar Avenue. 

Wickham Resigns from Minneapolis 
Studebaker — F. A. Wickham has re- 
signed his position with the Minneapolis 
branch of the Studebaker Corp., having 
been with it for more than five years. 
He is planning organizing a company to 
handle tires. 

Barnett King Factory Rep. — I. S. Bar- 
nett, until three weeks ago president of 
the Kentucky Automobile Co., Louisville, 
Ky., Cadillac dealer, has been appointed 
factory representative of the King in 
Kentucky and southern Indiana, with 
headquarters in Louisville. 

Recent Haynes Appointments — J. C. 
Tegder has been made assistant sales 
manager of the Southern department of 
the Haynes Automobile Co., with head- 
quarters at Atlanta, Ga. F. B. Cornell 
and Harry Chalfant have' been appointed 
district representative and service de- 
partment head, respectively, with head- 
quarters at Atlanta. 

Smith in Charge — G. A. Smith has 
been detailed by the Ford Motor Co. to 
take charge of the service and repair 
departments of the Everyman's Car Co., 
corner of Sparks and Kent Streets, Ot- 
tawa, Ont. The latter has been dele- 
gated the exclusive right to sell Ford 
cars in Ottawa with sub-dealers at Van- 
kleek Hill, Russell, North Gower, Cassel- 
man and Aylmer. Its big new plant is 
now in operation. 

Dealer 

Louisville Co. Adds White— The Calla- 
han Motors Co., 811 South Third Street, 
Louisville, Ky., agent for the Scripps- 
Booth and Chandler cars, has acquired 
the agency for the White in the Louis- 
ville territory. 

Mitchell in Salt Lake City— The Mere- 
dith Automobile Co., Salt Lake City, 
Utah, has taken on the Mitchell. The 
company is located at 65 West Fourth 
South Street. J. B. Hamby is sales 
manager. The company has taken on 
the distribution ' for Utah, Idaho and 
Wyoming. 



Motor Men in New Roles 

Beltzig Firestone Office Mgr. — E. H. 
Beltzig has been appointed office man- 
ager of the St. Louis branch of the Fire- 
stone Tire & Rubber Co., Akron, Ohio. 

Shetter Heads York Co.— The Penn 
Auto Co. has opened sales rooms at 31 
West Philadelphia Street, York, Pa. G. 
W. Shetter is the manager of the new 
company. 

Yancey a Manager — L. T. Yancey of 
St. Louis, has been appointed manager of 
the service department of the Columbia. 
Mo., branch of the Hudson-Phillips Mo- 
tor Car Co. 

Oswald Heads Louisville Co. — The Re- 
liable Double Tread Tire Co. has opened 
an office and workshop at 907 West 
Broadway, Louisville, Ky. J. F. Oswald 
is the new manager. 

Cooper Goes to Topeka — J. R. Cooper, 
formerly factory representative of the 
Overland at Kansas City, has been made 
manager of the truck department of the 
Overland at Topeka, Kan. 

Curtain Resigns — T. E. Curtain has 
resigned as sales manager of the Co- 
lumbus Cadillac Co., Columbus, Ohio, to 
engage in business for himself. His 
plans for the future have not yet been 
made public. 

Ranney Heads Seattle Willard— The 
Storage Battery Service Co. of 1532 
Broadway, Seattle, Wash., has been ap- 
pointed agent and service station in 
Seattle and surrounding territory for 
the Willard storage battery. L. J. Ran- 
ney is manager of the firm. 

Fisher Retires — R. T. Fisher has re- 
tired from the Campbell-Fisher Sales 
Co., Columbus, Ohio, Madison distributer, 
and will devote his time to other inter- 
ests. H. B. Gilchrist, vice-president of 
the company, will assume the duties of 
secretary and treasurer. 

Thomas Resigns from Moline — J. V. 
Thomas, who has been associated with 
the sales department of the Moline 
Automobile Co., East Moline, 111., for the 
past year, has resigned. He will be suc- 
ceeded by D. M. Beal, who has been 
manager of the branch in Omaha. 

Campion Handles Swinehart Tire — 
Ed Campion, former sales manager of 
the Marathon Tire & Rubber Co., Cuya- 
hoga Falls, Ohio, and former manager 
of the Seattle branch of the Firestone 
Tire & Rubber Co., has opened a distrib- 
uting house for Swinehart tires in Seat- 
tle. His territory embraces the States 
of Washington, Oregon, Idaho and Mon- 



tana and the Canadian province of Brit- 
ish Columbia. Campion's store is located 
at 909 East Pike Street. 

Returns to Ranney Staff— W. H. Van 
Deusen, formerly in charge of the whole- 
sale department of the A. Elliott Ranney 
Co., New York City, and since June 
wholesale manager for the Carl H. Page 
Motors Co., is again associated with the 
Ranney company in charge of the whole- 
sale distribution of King cars. 

Patten Succeeded by Buse— R. H. Pat- 
ten has resigned his office as vice-presi- 
dent and general manager of the Buse- 
Patten Motor Car Co., Buffalo, N. Y. 
Gustave Buse will succeed him in the 
management of the company which dis- 
tributes Grant, Hupmobile, National and 
Moon cars in Western New York. 

Foes Pierce Commercial Mgr. — W. J. 
Foss has been appointed commercial 
manager of the Pierce-Arrow Motor Car 
Co., Buffalo, N. Y. Mr. Foss has been 
associated with that company for the 
last 10 years as treasurer of the Foss- 
Hughes Co., distributor of that car in 
Philadelphia, Baltimore, Washington, 
Wilmington, Providence and Newport. 

Guyon Joins Elyria Co. — F. R. Guyon 
has left the American Ball Bearing Co. 
to become assistant manager of sales of 
the Elyria Iron and Steel Co. . The exec- 
utive offices of the Elyria concern have 
recently been moved to Cleveland. 

Dealer 

Master Carbureter in Cincinnati — The 
Carbureter Sales Co. has been organized 
in Cincinnati, Ohio, by C. Shuster and 
Edward Voss, Jr., to handle the Master 
carbureters. Headquarters have been 
opened at Court and Elm Streets. 

Packard Service Bldg. in Chicago— An 
addition is planned for the Packard Mo- 
tor Co. of Chicago. The new structure 
will cost $125,000 and is located at 
2338-42 Indiana Avenue, just north and 
in the rear of the present property at 
Michigan Avenue and 24th Street. It 
will be completed by Jan. 1. Fireproof 
construction will be utilized on the five- 
story service station. It is to have a 
frontage on Indiana Avenue of 78% ft. 
and will be 160% ft deep. 

To Make Tires — The Huntington Tire 
& Rubber Co., Huntington, W. Va., capi- 
talized at $25,000, will make automo- 
bile tires in that city. The plant will 
have a capacity of fifty tires a day. The 
incorporators are F. M. Bailey, J. F. 
Schmidlapp, J. M. Thornburgh, P. M. 
Walker and Roy Bailey. 
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New Garage for Canton — Oscar Sogan 
and J. C. Opperud have bought the 
White Front garage at Canton, S. D., 
from Elling Ellingson. 

Ward Makes N. Y. Lease— The Ward 
Motor Vehicle Co., New York City, has 
leased a store and basement at 1838 
Broadway, New York City. 

Handles Gray & Davis Line — Jenkins 
& Robinson, proprietors of the Blue Rib- 
bon Garage, at 69 Central Street, Wor- 
cester, Mass., have been appointed rep- 
resentatives for the Gray & Davis equip- 
ment and a service station has been in- 
stalled. 

First Municipal Garage in Texas — 

The first municipal garage ever estab- 
lished in Texas, is located at Dallas. It 
is in charge of chief mechanic G. L. 
Vaughan. It is fully equipped for the 
work and was established only a few 
weeks ago. 

John & Arthur Moves — The John & 
Arthur Co., one of the biggest accessory 
houses at Boston, Mass., has been forced 
to vacate its salesrooms at 117 Massa- 
chusetts Avenue because it has outgrown 
them, and it will be located at 165 Massa- 
chusetts Avenue shortly after Oct. 1. 

Pope Parts Service in Mass. — Owners 
of Pope-Hartford cars in Massachusetts 
and the northern New England States 
are to be taken care of in the matter of 
new parts by the Pope-Hartford Co. of 
Boston, which in the future will carry a 
complete line for the various models. 

The Hartford Motor Car Co., Hart- 
ford, Conn., is enlarging the parts plant 
and is going into the manufacture of all 
parts for these cars on a larger scale 
then ever before. 

New Stations Completed — The new 

service stations under construction at 
Springfield, Mass., one at Winchester 
Square for the Corson-Berry Co., agent 
for the Studebaker, and the other at 600 
State Street for M. G. Barrett, who has 
the Metz line, have been completed. 

Maguire to Build — J. W. Maguire, who 
has sold the Pierce-Arrow at Boston, 
Mass. for years, has petitioned the city 
authorities to grant him a permit to 
build a service station at 1061 Common- 
wealth Avenue, right beside the struc- 
ture now owned by the Packard Motor 
Car Co. 

Packard Buys Land in Cleveland — The 

Packard Company will build a $125,000 
fireproof structure running from Pros- 
pect Avenue, S. E., to Carnegie Avenue, 
Cleveland, Ohio, to be used as an agency. 
The building will be two stories with a 
98-ft. frontage on Prospect Avenue, and 
a 322-ft. depth. 

Baltimore Trade News — The Double 
Mileage Tire Co., Inc., of Buffalo, N. Y., 
has opened a branch at 533 North How- 
ard Street, Baltimore. It is said that 



other branches will be opened in other 
parts of Maryland. 

The new headquarters of the Balti- 
more Buggy Top Co., 107 West Mount 
Royal Avenue, Baltimore, have been for- 
mally opened. H. D. Coulson is in 
charge. 

The Wayne Oil Tank & Pump Co., 
North Avenue near Linden Avenue, now 
is handling the products of the company 
of Fort Wayne, Ind. The members of 
the local agency are H. Winternitz, Jr., 
and M. J. Gutman. 

The Beehler & Ogden Motor Company, 
Lexington Street, near Carey Street, has 
taken the agency of the Allen cars. 

Colorado Trade News — J. A. Nisbet, 
who recently secured the Scripps-Booth 
agency for Colorado, has moved into per- 
manent quarters at 1551 Broadway, 
Denver. 

A. C. Friedman has started a plant 
for making over old tires at 1241 Broad- 
way, Denver, under the business name of 
the Western Double Tread Tire Co. 

The Platt-Fawcett Motor Co., 1249 
Broadway, Denver, Stearns and Mitchell 
distributor, has taken the State agency 
for the Paige, which was recently given 
up by Lester G. Palmer. 

George Stroehle Sons, Idaho Springs, 
Col., are planning to build a garage 
next month. The building will be 60 by 
110 ft., and will be arranged for an ac- 
cessory display. C. K. Miller, at present 
tn charge of the automobile work machine 
shop, will be manager of the new ga- 
rage. 

Late 111. Trade News — Donald Joy has 
taken the agency for the McFarlan car 
for Morgan and adjoining counties in 
Illinois, and will make Jacksonville the 
distributing point. 

J. B. Harris of 116 East Washington 
Street, Springfield, has taken the agency 
for the National car. 

Naffziger & Holderly of Minier, 111., 
have taken the agency for the Argo. 

The Frank H. Cole Motor Car Co. has 
outgrown its present quarters at 217 
East Front Street, Bloomington, 111., 
and has leased the double building of 
two stories, now occupied by the Bloom- 
ington Motor Co., distributor for the 
Ford car. The latter company is com- 
pleting a large, fireproof building of 
three stories at 305-11 West Jefferson 
Street and, as soon as possession is 
taken of the new structure, the Cole com- 
pany will move into the one vacated. 
The changes will be made about Oct. 1. 

Late St. Louis Items — The George C. 
Brinkman Motor Car Co., 2818 Locust 
St., St. Louis, Mo., has been appointed 
distributor of the King line in the St. 
Louis district, including the eastern half 
of Missouri and the southern half of 
Illinois. 



The Illmo Motor Mdse. Co. has moved 
into its new quarters at 1174-76 North 
Kingshighway, where it will handle 
Michelin tires and a full line of oils, 
accessories and supplies and is equipped 
with a complete vulcanizing plant. H. 
F. Goudy is manager. 

The Independent Tire Co., 3150 Lo- 
cust Street, St. Louis, Mo., will triple 
its space in the near future. The com- 
pany has leased the building at 3152 
Locust Street recently vacated by the 
Koochook Rubber Co. 

The Missouri Auto Specialty Co. has 
doubled its sales room space and service 
capacity by moving into its newly 
equipped building at 1903-1905 Locust 
Street. 

Philadelphia Automobile Agencies 
Combine — The Stearns Motor Car Co. of 
Philadelphia and the Eveland Motor Car 
Co. have been consolidated under the 
firm name of the Yerkes-Eveland Co., 
to handle the Stevens-Duryea account, 
the Steams-Knight and the Stewart 
truck. For the present the locations of 
the two organizations will remain as 
heretofore, namely on Ridge Avenue 
above Broad Street for the Eveland com- 
pany, and the northeast corner of Broad 
and Mount Vernon Streets for the 
Stearns. The main offices will be at 
the latter location and the main service 
station at the first-named address. Plans 
are under consideration, however, to 
merge the two establishments at one 
location, the truck department to be con- 
ducted separately under H. C. Minor. 
Officers of the new concern are: William 
C. Yerkes, formerly of the Stearns com- 
pany, president, and Winsor Eveland, 
formerly of the Eveland Motor Co., vice- 
president and general manager. 

Toledo's New Garage — What is said 
to be the most modern, most completely 
equipped and one of the largest garages 
in the Middle West is the new home of 
the United Garage at the corner of Jef- 
ferson Avenue and Ontario Street, 
Toledo, Ohio. The new home contains 
60,000 sq. ft. of floor space and occupies 
the five-story and basement structure 
formerly known as Burt's Theatre. The 
building has been completely remodeled 
and rebuilt. The building is constructed 
of brick and concrete and is equipped 
with automatic sprinkler system and 
automatic fire alarm. Among the other 
modern features of the garage are rest 
and retiring rooms for ladies, shower 
baths for tourists, electric elevators of 
the largest size, that travel 60 ft. a min- 
ute, tire-inflating service to every foot of 
space in the entire structure, equipment 
to wash two cars at once in the shortest 
possible time, a service and repair de- 
partment that will overhaul a car in a 
few hours' time, so that tourists will not 
be delayed, and special road and travel 
information bureau. 



Digitized by 



638 



THE AUTOMOBILE 



September SO, 1915 



Recent Incorporations in the Automobile Field 



Canada 

Hamilton. O.nt. — East End Garage Co.. $40,000. 
P. A. Robertson, C. R. Robertson, O. 8. Dan- 
kin. 

Ottawa, Ont.— Auto Products Oo. ; $250,000. W. 

J. Halpln, P. J. Daly, L. R. O'Connell. 
Ottawa, Ont. — Everyman Car Co. ; $40,000. A. 

M. Jacques, F. H. Jacques, C. A. Jacques, J. 

W. Nlcoll, R. I. Sobram. 
Vancouvbb. B. C. — Ford Lock Co. ; $26.000 ; maker. 

B. P. Youmans, J. M. Hoff, O. B. Simpson. 

Colorado 

Dbnvbb — Auto Sales Co. ; $25,000. H. W. Curtis, 
J. A. Davis. D. C. Trlgga. 

Delaware 

Wilmington— Motor Transit Co.; $600,000. F. S. 
Coleman, H. B. Lanyon. H. E. Latter. 

Georgia 

Atlanta — Compression Inner Tube Co. ; $10,000. 
S. A. Culbertson. 

Illinois 

Chicaoo — Boulevard Tire and Supply Stores: $10,- 
000. Jesse Spalding, A. T. Carton. H. A. 
Gardner. 

Chicago — National Carbureter Co. ; $5,000. W. P. 
Habel. W. A. Edward, C. G. Lamb, W. H. 
Williams. 

Chicaoo— Safety Ford Starter Co. ; $2,500. W. J. 

Montgomery. S. B. Krobn. H. D. Gibbons. 
Marshall — Marshall Motor Co. ; $2,500. Albert 

Sockler, Bertha Sockler. A. L. Rnffner. 

Indiana 

aububn — Dekalb Mfg. Co. ; $150,000 ; automobile 

manufacturer. W. J. Vesey, A. J. Vesey, W. 

J. Vesey, Jr. 
Evansville — Saunders Auto Co. ; $2,000. J. F. 

George. R. Saunders. 
Evansville — Day Motor Car Co.; $10,000. E. F. 

Day, O. S. Meeks, Jr., F. L. Scbumpert, Jr. 
Indianapolis — Sbade-O-Llte Co. ; $25,000 : to make 

dimming devices. F. W. Beaucbamp, C. H. 

Thompson. R. F. Davidson. 
Indianapolis — Zeglen Tire and Fabric Co. ; $50,000. 

Caslmer Zeglen, F. I. Hardy. E. R. Dean. 
Indianapolis — Indiana Bull Tractor Co. ; $5,000. 

T. F. Moorman, L. F. Moorman, R. H. Greene. 
South Bend — No-Leak Rubber Tile 4 Tube Co. ; 

$12,000. F. J. Cosgrove. F. A. Hull, B. J. 

Engledruro. 

South Bind— Indiana Auto Sales Co. ; $10,000. H. 

L. Slmonton. 11. H. Albert. E. J. Engstrom. 
South Bbnd — Zeglen Tire and Fabric Co. ; $50,- 

000; rubber and fabric products. C. Zeglen, 

E. R. Dean, F. I. Hardy. 

Kentucky 

Gboboetown — Pratber Demountable Wheel Co. ; 

$40,000. M. B. Alnswortb. J. C. Pratber. A. 

P. Pratber. Oklahoma Pratber. 
Glasoow — Dickinson Bros. Motor Co. ; $12,000 to 

$20,000. 

Louisvili.1 — The Lee Tire Sales Co. ; $10,000. W. 

G. Stigllti, Louis Stiglltz and Herbert Rudolph. 
Owbnsboio — Owensboro Motor Car Co. ; $4,500. O. 

C. Williams, R. P. Keene. Lee Hart. 

Massachusetts 

Maldbn — Parks-Osgood Co. ; $25.000 ; automobile 
milker. Howard Osgood. G. A. Parks. P. M. 
Foss. 

Michigan 

DsrraoiT — Michigan Auto Top A Painting Co. ; $25,- 

000. H. E. Bullen. C. D. Glrard. E. E. Pratt. 

W. J. Hoskins. 
Dbtboit — Detroit Auto Accessory Co. ; $2,000. J. 

C. Beck. T. A. Ballloger, O. C. Hull. 
Dbtboit — Federal Brans Works ; $50,000. C. R 

Murphy. S. C. Reynolds, F. A. Behr. 
Dbtboit — Gasolock Sales Oo. ; $5,000. C. R. Chls- 

hulm. R. G. Clark. R. B. Johnston. 
Dbtboit — Detroit Motor Appliance Co. ; $45,000 ' 

W. E. Carpenter, H. R. Crawford, H. R. Lewis. 
Dbtboit — Century Mfg. Co. ; $40.000 ; vehicle man- 
ufacturer. Edwin Denby. Philip Breltmeyer 

John Gllllsple. W. P. Paget. 
Dbtboit — Standard Anto Co. ; $50,000. E. S. 

George. A. H. George. W. S. Stebens. 
Dbtboit — West Detroit Auto Sales Co. ; $8,000. C 

C. Cook. H. E. Smith, R. A. Snelling, A. B. 

Wlckbam. 

Dbtboit — Jiffy Starter Co. ; $15,000. A. W. Crunk. 

Henry Platz, Perce Shekell, R. Wachman. 
Dbtboit — Service Truck Co. ; $10,000. E H. 

Fowler. K. Warren and H. R. Stoepel. 
Dbtboit — Auto Service Mfg. Co. ; $1,000. E E. 

Wasey. C. L. Christie. J. P. Nurdorfer. 
Dbtboit — Falcon Motor Truck Co. ; $20,000. A. B 

Hazxard. O. B. Mallow, F. T. Lodge. 
Dbtboit — A. 8. C. Co. : $1,500. W. w! Tarkabury. 

J. E. Hamilton and H. E. Avery. 
Dbtboit — Hurst Garage Oo. ; $1,000. H. W. Hurst. 

A. E. Badge and J. C. Shields. 
Dbtboit — H. P. Engineering Co.; $1,000. H. E. 

and O. A. Peters. E. R. Holmes. 



Dbtboit — Cole Tire-Protector Co. ; $100,000. F. 8. 

Baker, S. M. Cole. H. M. Cole. 
Wvandottb — Detroit- Wyandotte Motor Co. ; $300,- 

000 to $100,000. 

Minnesota 

Minneapolis — Twin City Cord Tire Co. ; $50,000. 
C. A. Ennls, M. A. Hessian, C. L. Archer. 

Missouri 

J effbrson Citt — Battery Service Co.. of St. Louis; 
$3,000. W. O'Shuhre. M. J. Cllne, E. B. 
Jennings. 

jBrressON Citt — The Motor Transportation Co. of 

St. Louis; $10,000. H. C. Stifel. R. A. Huber, 

N. C. Hadley. 
St. Louis — Velie Automobile Co. ; $7,500. H. L. 

Schnure. A. 8telner, W. L. Haosman. 
St. Louis — H. Bender Tire Co. ; $2,000. 8. Vails. 

H. W. Klllersman, C. F. Mleke. 
ST. Louis — H. S. H. Mfg. Co.; $10,000; maker of 

radiator caps. P. G. Hoffman, H. A. Hood, 

Garrard Strode. 

New Jersey 

Nbwabk — Self Vulcanizing Rubber Co. ; $25,000. 
Nbwabk— Empire Mfg. Co. ; $25,000 ; spark plug 
maker. J. L. Cobb. F. J. Miles. W. P. Murphy! 

New York 

Bbookxtn — Delllng Auto Co. ; $10,000 ; dealer. J 
A. Lederman. B. L Lockwood, M. M. Salomon. 

Buftalo — Transmission Ball Bearing Co. ; $100,000 ; 
maker. W. J. Murray. J. P. Beatty. W. M. 
Wilson. 

Buffalo — Derrick, Gannon Motor Sales Co.: $10.- 
000. R. L. Derrick, F. T. Gannon. J. G. Less- 
wing. 

Rochbstbb — Double Mileage Tire Co.; $10,000; 

manufacturer. F. L. McCausIand, Warren 

Bulkeley, J. Manser, 319 Electric Avenue. 
Rochbstbb — Big Six Auto Livery Co. ; $25,000. J. 

Rodenbecker. C. J. Trumeter. C. R. Bradley. 
DlI °*— B. »nd v - Motor Co. ; $10,000. W. A. Van 

Wle. J. M. and G. B. Russell. 

New York City 

Duffy Motors Corp. ; $5,000. L. J. Goldman, G. 8. 

Ludlow, 8. C. Duffy. 
Lexington Motors New Tork Corp.; $50,000. F. I. 

Barrows. A. A. Woodruff. W. 8. Fowler. 
O'Toole Motor Renting Service; $5,000. A. J., J. 

J. and T. F. O'Toole. 
Utilities Sales Assn. ; $5.000 ; parts. D. Doell, B. 

Sommer. F. H. Hull. 
United States Auto Service Corp. ; $50,000. J. De 

Barbler, J. Condon, L. Fergcr. 
Schuyler Garage 4 Supply Corp.: $5,000. John 

Irving, Beatrice Irving, J. F. Ford. 
Westchester Accessories Co. ; $5,000. P. M. Pelle- 

treau, B. J. Wagner, C. H. Ludder. 

North Carolina 

Ac mb — Moore and Connor Co. ; $10,000 ; automobiles 
and accessories. T. V. Moore, D. R. Connor, 
E. P. Moore. 

Ohio 

Ashtabula — Ashtabula Auto Sales Co. ; $4,000. G. 

A. Brockway, O. M. Parker, W. H. Oollender, 

J. C. Moran, M. C. Collender. 
Canton — Auto Garage and Sales Co. ; $10,000. J. 

H. Boose. E. C. Schemer. E. N. Sweitzer. C. E. 

Halllwell. A. N. Hurst. R. J. Keeder. 
Cincinnati — Double Life Tire Co. ; $5,600. Harry 

Frank. Sophie Frank, Louis Goldstein, Julius 

Loewensteln. Ignatx Stern. 
Cl.BYBi.ANi> — Cleveland-Ford Tire Co. ; $10,000 to 

$100,000. 

Cleveland — Brown Spring Oiler Co. ; $10,000. W. 

H. Brown, B. B. Wlckbam, D. H. Tllden, W. J. 

Budd. G. M. Reilly. 
Cleveland — Superior 105 Garage Co. ; $10,000. A. 

Frankel, W. O. Cole, H. Jones, Hasel Cole, 

Florence Frankel. 
Cleveland — B. A B. Valve a Motor Co.. $1,000. B 

A. Beckett, C. C. Vrooman, C. E. Bellen, H. L. 

Parmenter. 

Cleveland — Cleveland Automobile Show Co. ; $7,500. 

Richard Inglls. R. J. Bulkley, F. X. Cull, I. W. 

Sharp, M. T. Flanagan. 
Columbus — Columbus Cadillac Co. ; $25,000. Morton 

McGlffln, F. E. Feltoo. T. B. Bolton, E. 8. 

Jenkins. R. G. Morrison. 
Columbus — Fireproof Garage Co. ; $10,000. W. D. 

Huber. A. C. Huber. A. B. Huber. Olive Swift. 

J. A. Keever. 
Datton — Fireproof Garage Co. ; $10,000. W. D. 

Huber. A. C. Huber, A. E. Huber, O. M. Swift, 

Fi ndlat-— Crof oot Mfg. Co. ; $25,000 ; to make a con- 
trivance for shipping automobiles. E. H. Cro- 
foot. C. L. Caaterllne. J. E. Fennerty, G. L. 
Cusac. S. W. Mascnoo. 

Lima — Oramm Motor Truck Co.; $1,250,000 to 
$2,500,000. 

Owbnsbobo — Owensboro Motor Car Co. ; $4,500. O. 

C. Williams. R. F. Keene, Lee Hart. 

Salem — Porter Rubber Co. ; $125,000. J. C. Porter, 
A. H. Boyd. W. F. Church. C. F. Smith. L. P. 
Metxger. 

Sbrbino — Sebrlog Tire a Rubber Co. ; $200,000. 
John Hotchklss, W. F. Smith, C. B. Smith, H. 

D. Weaver, W. B. Stevenson. 



Toledo — Ohio Tire Service Co. ; $1,000. G. W. 
Henne, M. E. Hubbard, Samnel Lover. J. M. 
Lover, A. C. Moore. 

Toledo — Universal Motor Co. ; $100,000. Howard 
Lewis, H. J. Kehoe, F. S. Lewis, P. W. Alex- 
ander. F. W. Gaines. 

Toledo — Jonas Battery Co. changed to Toledo Bat- 
tery Co. 

Younostown — Security Automobile Mutual Insurance 
Co. ; no specified stock ; to write automobile In- 
surance. B. E. Cornelius. C. A. Cocbran, Phillip 
Wlcl. G. H. Kennedy, E. E. Den nl son. 

Pennsylvania 

Allkntown— Allen Street Sweeper A Anto Co. ; $10.- 
000 ; to make trucks and street cleaning appara- 
tus. A. G. Dewalt, 309 North Sixth Street; H. 
S. F. Barner. J. F. Garman, Henry K rouse, 
Henry Hants. 

South Dakota 

Pibbbb — United States Wheel and Tire Oo. ; $800,000. 
E. S. Gleasman, S. D. Ross. C. B. Nelson. L. H. 
Moore, E. G. Hoffman. H. P. Moses, J. R. At- 
wood, H. M. Wilcox, G. W. Shaw. 

Tennessee 

Memphis — American Auto Jack Co. ; $10,000 : 
maker. J. E. Richards. H. W. Watson, P. H. 
Pierce and others. 

Texas 

amahillo — Overland Texas Co. ; $10,000. T. 8. 
Llkine. T. F. Turner, A. 8. Rollln. 

Amabillo — Western Motor Co. ; $1,000. C. H. 
Dixon. W. L. Fore. C. C. Chenoweth. 

Dallas — Overland Service Corp.; $5,000. T. F. 
McBruler. E. L. Gaddls, Q. E. Mannatt. 

Dallas — Malff Thomson M. C. Co. ; $15,000. G. 
A. C. Malff, E. J. N. Lanbom, R. M. Thomson. 

Denison — Denlson M. C. Co. ; $2,500. B. 8. Bene- 
dict. Frank Platter. W. W. Lankford. 

San Antonio — Blumberg Motor Mfg. Co.; $25,000; 
motor maker. H. G. Blumberg. 

Virginia 

Richmond — Armstrong Tire Co.; $10,000; manu- 
facturer. H. H. Chalkley. N. Rutenberg, A. 
R. Lane. 

Washington 

Bvbbbtt — Northwest Tire Company; $2,000 Ar- 
thur A. Bailey, James C. Lashna. 
Olvmpia — Capital Transit & Repair Co. ; $2,000. L. 

J. Meyers. H. H. Schultz, O. A. Schultx. 
Seattle — Jacquemlne Auto 8teel Wire Tire Oo. ; 

$100,000. Eugene Jacquemlne, Evan Gougb. 

J. R. Cabanne. 
Seattle— Bailey Garage a Machine Co. ; $20,000. 

J. W. Bailey, J. F. Scearce. 
Seattle — Western Automobile Co. ; $1,000,000. 

C. J. Grant. C. A. Cawley. S. W. North. 
Seattle — Halnsworth Motor Co. ; $25,000. J. W. 

Hainsworth, C. L. Hall. 
Seattle — N. Foster Co. ; $10,000. J. F. LePage, 

V. S. McKenny. N. H. Foster. 
Spoxanb — Inlsnd Automobile Assn. ; $50. T. 8. 

Lane. F. W. Gullbert, H. Weatherspoon. 
Spokane — Spokane Motor Transportation Co. ; $6.- 

000. Paul, Ralph E. B. Quackenbush. 

Wisconsin 

Applbton— The Appleton-Bulck Co. ; $5,000. M. J. 
Konrad. F. M. Charlesworth, F. Felix Wetten- 
gill. 

Ashland — Simple Gas Engine Co. : $10,000. A L. 
Preimeniberger, C. A. Anderson, W. F. 
Thommes. 

Cbdarbubo — Automobile Jnck Co.; $25,000: maker. 

J. R. Thill. E. J. Broth. M. N. Green. 
Eau Claibb— Northwest Wisconsin Overland Co. : 

$50,000. J. A. Taylor. 8. H. Hancock, E. A. 

Arno'd. 

Mbdfobd — Medford Automobile Club; non-stock 

corporation; O. N. Nystrum, C. F. Leopke. E. 

C. Nystrum. W. H. Newburg. H. M. Koehler. 
Milwaukee — Transmission Research Co. : $25,000. 

A. D. Whipple, F. L. Bader, C. Doerfler. 
Milwaukee — Roberson Electric Appliance Co. ; 

$10,000. L. C. Roberson, P. A. Klumb, D. C 

Madden. 

Milwaukee — Milwaukee Auto Engine A Supply 

Co. ; $6,000 to $30,000. 
Milwaukee — Oil Gas Machine Co.; $25,000. F. J. 

Blum, H. M. Wink and E. O. Linton. 
Milwaukee— Teutonla Avenue Garage Co.; $3,000. 

A. F. Schunk. A. C. MUbrath and F. R. Wahl. 
Milwaukee — Wetmore Mechanical Laboratories 

Co. ; $2,000. C. P. Wetmore. M. J. Walsh. W. 

C. Sleker. 

Milwaukee — Leo Hofmeister Co. ; $10,000. Leo 
Hofmelster. C. M. Waecbter. H. B. Kacaynaska. 

Cbdabbueo — Automatic Jack Co. ; $25,000. J. R. 
Thill. E. J. Groin. M. N. Green. 

West Vlrarinla 

Clabksbubg — Harrison County Automobile a Ga- 
rage Co.: $10,000. G. H. Gordon. B. L. 
Strother. O. L. McDonald. C. E. Ash, J 8. 
Blackman. 
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Careful Design Gives Lightness 

Weight Is Cut from Franklin Car By Careful Choice 
of Materials and By Elimination of Useless Metal 

TO the engineer who is really desirous of learning the 
secrets of Franklin light weight automobile manu- 
facture, the list of weights of parts and the drawings 
herewith are practically sufficient a story. The fact that 
the Franklin has an air-cooled engine probably helps the 
weight reduction, but each engineer must settle this for 
himself by making comparison with the weights of parts and 
assemblies from his own car. 

Since the article Cutting the Weight which appeared in 
The Automobile for Aug. 5, the steady stream of corre- 
spondence has proved beyond any doubt, if indeed there was 
any beforehand, that light weight is the most desirable at- 
tribute of the automobile which it most commonly lacks at 
present, except in isolated instances. Much experiment on the 
speedways has shown that the weight factor is all-important 
in determining accelerative power, and that a few hundred 
pounds saved is the equivalent of quite a large increase in 
the cylinder capacity of the engine; also it is well known 
that tire wear and gasoline consumption are connected very 
intimately with weight. 

What Is a Light-Weight Automobile? 

There are three classes of automobile from the passenger 
capacity point of view. The largest is for seven, the medium 
for five and the smallest for two or three passengers, and it 
is desirable that there should be developed some notion as 
to just what is a commendably light weight for each of these 
three. Manufacturers who have aimed at the greatest lux- 
ury have paid the least attention to weight, so we find that 
the most expensive seven-passenger cars weigh from 4500 
to 5000 lb. and the cheaper ones are very little lighter, the 
weight difference being made up of differences in equipment 
and in the solidity of accessories. 

The five-passenger car is more difficult to place, as its 
weight varies much more, there being a wider choice of horse- 
powers than is obtainable in the seven-passenger class. But 
to make a carefully considered estimation it will be fairly 
close to 3500 lb. often heavier than this, and seldom lighter. 
At the other end of the scale, perhaps the Ford is the light- 
est of all with is approximate 1500 lb. in five-passenger form, 
and this car being a fairly good performer, there seems plenty 
of room between the average of 3500 lb. and the minimum of 
1500. 



When we come to two- and three-passenger jobs they are 
so seldom specially built that the weight runs almost as high 
as for the five-passenger, but signs are not wanting that 
there is a real demand for a three-passenger car which is 
loaded to capacity with this number of persons. Taking the 
very few examples that do exist, an average of about 1700 
to 1900 lb. is obtained, so that the five-passenger Ford is a 
good deal lighter than most specially built two-passenger 
cars. 

How then can it be said what is "light" and what is "heavy" 
when such amazing differences as this exist? 

In any form of human striving it is always a help to have 
some target, to have some tangible goal. For the seven- 
passenger car it might be 3000 lb., for the five-passenger 2250 
lb. and for the smallest class of car 1500 lb. The truest of all 
proverbs is "you never know what you can do till you try" 
and in weight cutting so few have tried as yet. 

Franklin Pioneer in Lightness 

Low weight has been a Franklin ideal for years and it is 
admitted by the company that however light their five-pas- 
senger car may be now they hope to make it still lighter as 
experience suggests new ways for saving. Allowing for 
manufacturing variations, which is always fairly large in 
the most carefully made chassis, the average weight of the 
1916 Franklin car complete would be approximately 2600 lb. 
and this lightness is not obtained by any skimping of the 
essentials. 

At the present moment the Franklin company is producing 
a series 8 car which is the same as the series 7, for which a 
number of detail weights are given, and it is easy to show the 
way in which weight is steadily cut out by quoting a few 
differences between the two series models. Using aluminum 
instead of steel for the fenders has permitted a saving of 
38 lb. to be made. Substituting aluminum for steel in other 
places where sheet metal is used as for the running board 
shields and dashboard parts, has saved 30 lb. more. Careful 
analysis of the body construction has enabled wood and 
metal to the tune of 21 lb. to be eliminated without effect 
upon the strength, the capacity or the comfort. Redesign of 
the universal joints and the driveshaft has reduced the weight 
5 lb. Just these few things have together cut 94 lb. from 
the weight and the extra cost is very little, so little that it 
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This section of the Franklin engine shows the amount of 
cast iron saved by the air cooling 



Weight of Main Assem- 
blies and Detail Parts 
of Franklin Series 7 



NAME WE '° 7 HT 

PART OF CAR L|j * Qfc 

Front axle 163 10 

Rear axle 253 12 

Transmission 133 1 

Steering device 36 4 

Engine 637 

SIM with running boards 176 

{23 4 

29 12 

Front mudguards (1) 23 4 

Rear mudguards (1) 13 8 

Front wheel only (1) 42 

Rear wheel only (1) 45 8 

★ Body 486 

Glass front 30 14 

Top dust cover 6 4 

Top with curtains 73 10 

Hood 35 6 

Gasoline tank 25 4 

Battery 85 2 

Set of lamps 11 IS/i 




Probably the Franklin clutch is the 
lightest multiple disk used on any six 
cylinder car. The shell is a light 
stamping and the center of high ten- 
sile material 




Shows the construction of Franklin rear axle with thin, drawn steel tubes and alumi- 
num die-cast differential housing. Observe the ingenious method of attachment for the 

outer ends of the tie rod 
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In the Franklin gear- 
set small dears are 
obtained by using the 
strongest material. 
The aluminum case is 
also exceptionally 
light. In the steering 
gear lightness is ob- 
tained by reducing the 
design to the simplest 
expression, the casing 
is heat treated malle- 
able iron 



NAME 


WEIGHT 


M 




PART OF CAR 








4 


3 




2 


9 


Rear corner till angle 




14 


Accel, bell crank (haft 




2y 4 




2 


3 




2 


12 








Running board complete (R)... 




4 


Running board complete (L).. 


.. 29 


12 



TRANSMISSION 

Low speed pinion 12!/ 2 

Reverse Idler gear 11'/4 

Sec. shaft Inter, gear 2 1'/ 2 

Sec. shaft drlv. gear 3 1014 

Secondary gear shaft 2 4'/4 

Trans, engine clutch gear 2 2 

Trans, engine shaft cap (front). 1 3% 

Trans, sec. shaft cap 1 2'/ 4 

High and Int. shifter fork 1 7 

Low and rev. shifter fork 1 6'/ 2 

Trans, unlv. shaft end 3 V/i 

Sliding gear shaft 3 9'/ 2 

Reverse Idler stud 8 

Shifter fork guide 9'/» 

Trans, unlv. sleeve 1 9 

Secondary shaft comp 9 14 

Trans, engine shaft cap '(rear) 1 12 

Trans, rail (rear) 5 13 

Trans, rail (front) 5 

Trans, brake carrier 1 13 



NAME WE ' Q 7 HT 

PART OF CAR Lb Oz. 

Horn 3 10 

Luggage carrier 16 2 

Goodyear plain tire (1) 29 42 

Goodyear non-skin (1) 32 13 

Flywheel guard S 2 

Mud apron 6 8 

Battery pan 13 

Engine boot 27 8 

Headlamp brackets (1) 3 4 

Left toe board 2 8 

Right toe board 7 9 

Floor board 10 

Sill finish strip (1) 2 2y x 

Front seat cushion 10 7 

Rear seat cushion 27 8 

Front seat cushion spring 4 11 

Rear seat cushion spring 16 4 

Complete equipment 32 

ENGINE 

Oil baffle, plate 1'/ 2 

Valve lifter guide S 

Walking beam support cap 2</ t 

Oil pump drive shaft 8'/ 2 

Walking beam support tube 6'/ 2 

Engine rail (rear) 8 12</ 2 

Crankshaft bear, cap screw lock 2 

Camshaft bushing (front) 1114 

Camshaft rear bearing cap bush. .. 4 

Camshaft center bush (upper).. .. 6% 

Camshaft center bush (lower).. .. 6% 

Camshaft middle bush (lower).. .. 3 

Camshaft middle bush (upper).. .. 2>/ 2 

Camshaft front bush (lower) 6 

Camshaft front bush (upper) 5 

Camshaft rear bush (lower) 4'A 

Camshaft rear bush (upper) 3% 

Camshaft bear, cap screw lock 

•pacer 2i/ 2 

Crankshaft 44 10 

Suction yoke 6 4% 



NAME W^ 10 " 1 " 
PART OF CAR ^""^ 

Exhaust yoke 11 7'/ 2 

Camshaft 10 7>/ 2 

Starting crank shaft 14 

Connecting-rod complete 2 10 

Tire pump bracket (rear) 13 

Tire pump bracket (front) 

Valve lifter guide yoke 2'/ 2 

Front engine rail 4 12 

Starting crank shaft 14 

Starter 63 10 

Flywheel disk « 1 

Hot air pipe 2 

Starting crank clutch 6 

Cylinder Jacket 15 

Engine jacket complete 5 4 

Walking beam stud 2/ 2 

Oil tank filler float rod </ 2 

Carb. aux. air valve stem % 

Throttle valve stem V/ 4 

Air control sleeve 3 

Carb. lift valve 1% 

Cylinder comp. with valves, etc. . 22 4>/ 2 

Carb. base 1 5 

Hot air box 15 

Piston ring ij/ 2 

CHASSIS 

Trans, unlv. block 2 51/, 

Exh. yoke stuff, box nut 7^ 

Unlv. block pins 514 

Unlv. block pins bush sy 2 

Muffler tall pipe support 7 

Muffler support $y 2 

Clutch trunnion con. rod 8'/ 2 

Trans, sill angle Iron 1 13 

Engine sill angle Iron 6 



TRANSMISSION COVER 



★With top and glass front, with rear 
cushion, without front seats. No side cur- 
tains. 




Dimensions show how using 
high tensile steel allows 
di-iveshaft weight to be cut 





2 


5'/ 4 


Shift lever shaft 


1 


10 




2 


15 






3!/ 2 


Shift lever shaft sleeve 




4 






4'/ 2 


Change gear lever quad 




1 


Trans, cover cap (lower) 




8% 


Trans, cover cap (upper) 




6 






11/a 




5 


1 


DRIVE SHAFT 








4 


4 




4 


4 






6'/ 2 




3 


5% 






5'/ 2 



REAR AXLE 

Dlff. bear, support cap 14 

Rear hub. bear, retainer 1 7'/ 2 

Rear axle gear case 14 7'/ 2 

Emer. brake bands 4 '/ 2 

Pinion shaft bear, case 2 5'/ 2 

Brake band spring 5V4 

Bevel drlv. pin. shaft 3 2 

Rear axle gear case cover 2 10 

Pin. bear, case cap 14% 

Rear axle truss rod (left) 11 

Rear axle truss rod (right) 1 5% 

Pin. case packing nut 3 

Rear spring support 4 8 

Spring pivot bolt 2 

Rear axle shaft 12 3 

FRONT AXLE 

Knuckle pin 11 

Steering knuckle (right) 7 1 

Steering knuckle (left) 10 7 

Knuckle con. rod lug 10% 

Front spring chair 3 4 

Front axle yoke 3 6 

Front spring fastener plate 4 

Front wheel bearings (4) 4 

Front axle tube 15 
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The wood frame of the Franklin with angle steel sup- 
ports attached to support the engine and gearset. Ob- 
serve that there is only one real cross member, this 
being at the rear end 



— 



would be practically nothing were it not 
for the present high price of aluminum. 

Crankshaft Is Heaviest 

In the lists of parts chosen more or 
less at random and arranged in groups 
in the center columns of pages 640 and 
641 will be found parts of every sort of 
material. The complete assembly weights 
are hardly so instructive as those of the 
petty portions because it is only by study 
of the detail that the assemblies have 
been kept so light. In the engine it is 
noteworthy that the crankshaft, wherein 
weight has not been saved, weighs 44 lb. 
and the six cylinders total 132 lb., exactly 
three times as much. Here, of course, is 
a chance for more saving still, as the use 
of aluminum, which is not impossible 
with air cooling, would at least halve the 
cylinder mass. One of the most amaz- 
ingly light parts is the flywheel disk — 
6 lb. — but this is merely the back plate 
and the weight of the wheel when the 
fan parts have been joined to it is not 
exceptionally low. 

In making power plant comparisons, 
remember that the total of 637 lb. for 
the complete engine includes all the cool- 
ing system and that the equivalent of the 
water weighs nothing, so the weight com- 
pares with that of a watercooled motor 
plus radiator plus water. That the valve 
gear in total is heavier than the valves 
and operation of an L-head motor is 
probable but the overhead construction is 
a great aid to the success of the air 
cooling. 

Riveting a Feature 

Throughout the whole chassis it may 
be noticed in the illustrations that a very 
free use is made of rivets for effecting 
permanent junction between parts. Also 
it may be observed that a very large 
number of small individual pieces is 



used so that each piece is quite small and 
light until it reaches the assembly stage. 
Naturally, the main object of this form 
of design is to suit the requirements of 
the production end of the business, for 
the Franklin factory system is one of 
the most elaborate and yet simple of its 
kind. Facsimile production is assisted 
by the use of small unit parts rather 
than heavy pieces, but lightness plays a 
very large part in swaying the engineer- 
ing department toward their use. 

As an example take the drawing of 
the clutch which shows the light, stamped 
steel outer case or shell with the keys 
that secure the disks attached by rivets. 
To machine them solid would call for 
both a heavier stamping or a casting 
and would add considerably to the cost. 
Then again in the gearset the gears 
themselves are separate pieces and are 
riveted to the countershaft but there are 
no flanges, merely a slightly raised collar 
on the shaft to correspond to the position 
of each gear. The rivets pass through 
holes drilled half in the collar and half 
in the gear providing a perfectly secure 
attachment and a series of driving keys 
simultaneously. This method eliminates 
the flange, gives a cheap and simple 
countershaft and the simplest possible 
form of gear blank. Further the gear 
blank being of equal section throughout 
is stated to be less susceptible to warping 
in the hardening process. 

Another lightness feature shown in 
the gearset section drawing is the service 



brake, a band lined with Raybestos on a 
light, wide drum. This brake replaces 
the usual pair of external brakes on the 
rear axle with their brackets, bands, pull- 
off springs, etc. Being of smaller diam- 
eter and requiring much shorter linkage 
to the pedal it cannot weigh as much as 
half the ordinary service brake. Of 
course there are some who object to a 
driveshaft brake, but this is outside the 
present subject. 

It will be granted by any engineer that 
a good transmission brake is satisfactory 
if properly designed and the Franklin 
construction shows how much weight it 
can save. Incidentally the brake is 
lighter than the majority of shaft brake 
designs in general use. 

In the same drawing as that of the 
gearset is the steering gear which is also 
very light, and it is particularly interest- 
ing to learn that the Franklin Co. uses 
malleable iron for the case because, with 
the riveting system of assembly the light- 
est job is obtained with a fairly hard 
and strong material. Aluminum has 
been tried for this gear inclosure, but 
when the construction is modified to suit 
it the final result is not lighter than that 
in use. It may be observed that there is 
no waste metal in the gear, the malleable 
iron casing conforming closely to the 
configuration of the worm gear inside. 

Rear Axle Complete 253 Lb. 

The Franklin Co. was among the first 
users of die-castings and one of the neat- 
est examples of permanent mold alumi- 
num work is to be found in the Franklin 
differential casing. To this case are at- 
tached flanged, drawn steel tubes while 
the spring tables are secured to the 
sleeves by rivets. The semi-floating con- 
struction is used for preference as be- 
ing lighter than the full floating, since 
the requisite strength can be put in the 




A set of aluminum fenders for the series 8 Franklin. These are the same as the steel mudguards used on the series 7 but weigh 38 lb. let*. 

Strength is obtained by beading and the fenders are quite as rigid, as steel 
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driveshafts with a smaller expenditure of 
metal than would be necessary if the 
weight of the car was to be borne by 
the axle tubes. Bearings are reduced in 
number and therefore in weight corre- 
spondingly. 

In making the cylinder castings the 
vertical cooling fins are set in the sand 
and so secured by the act of casting, this 
making a lighter and more efficient con- 
struction than is obtainable with cast- 
iron fins. 

It may be observed from the table 
that the gearset is remarkably light, as 
from the drawing, that the same quality 
characterizes the clutch, and it may here 
be explained that the Franklin practice 
of using a separate gearset is dictated 
only partly by the difficulty of combining 
the motor to make a unit power plant. Of 
course, where the flywheel is used as a 
powerful cooling fan it is not so simple 
to make a unit job, but it would not be 
impossible to do so. 

It is considered, however, that keeping 
the two assemblies separate allows 
weight to be saved in both gearcase and 
crankcase, while the frame attachment of 
the gearset does not weigh as much as 
the arms which otherwise would be 
needed to secure it to the crankcase with 
an adequate degree of rigidity. 

Reasons for Wood Frame 

Coming to the main peculiarities of the 
Franklin, apart from the engine, there 
are the wood frame and the full elliptic 
springs. The latter are solely a question 
of designer's preference; they are used 
because the engineering faculty of the 
Franklin company thinks them the best 





Aluminum carbureter body and hot air pipe 
and malleable iron muffler cut out 



form, and weight has little to do with the 
matter. 

The frame is not quite the same propo- 
sition, however, as the system of as- 
sembly depends upon it, and it adds a 
good deal to the rigidity of the body. The 
sill with running board weighs 176 lb. 
and the body complete 486 lb., so frame 
and body together with all attaching 
brackets probably total just about 900 lb. 
There are practically no cross members 
in the frame, as the engine and trans- 
mission provide the necessary ties, also 
the attaching brackets to which the run- 
ning gear is secured are simple pieces of 
angle steel, individually light yet adding 
to the strength of the wood sills. 

The floorboards, which are shown 
screwed in place in the photograph of 
the frame, are not supposed to give any 
strength but are simply made unit with 
the frame for convenience and to elimi- 
nate any attachment for them from the 
body. 



The light pedal assembly and examples of carefully designed small parts 



It is claimed that the wood frame is 
much stronger and less liable to injury 
by accident than any steel frame, but it 
seems possible that the weight could be 
reduced in a different type of chassis by 
the Brush system of specially disposed 
sheet steel. Thus we may write down the 
wood frame as a peculiarity of design 
obtained without sacrifice of lightness. 

Careful Detail Work 

Where much weight is put in an or- 
dinary chassis needlessly is in the petty 
parts. Just a few of these are shown in 
the photographic illustrations, and of 
these the most striking is the pedal as- 
sembly. Using good steel for the forg- 
ings a very small shaft can be employed, 
and there is no lack of strength or rigidi- 
ty in the pedal arms. The foot plates 
aie of the ordinary width which enables 
the dimensions of the other parts to be 
judged by eye. 

In the same photograph are included 
three small brackets for various pur- 
poses, these being iron. Their feature is 
the use of webs to give strength, care be- 
ing taken that the webs are in the proper 
places. The little bracket in the center 
would often be a mass of steel two or 
three times as heavy and yet no stronger 
or better. 

In the top photograph are examples of 
aluminum work in the carbureter and the 
hot air pipe; the latter being a sand cast- 
ing weighing only 15 oz. At the top is a 
malleable iron, exhaust cut out, and this 
is practically as small as it could be with 
no waste metal whatever in it. 

Think About Detail 

The Franklin car is in many respects 
peculiar, its mechanical features are 
largely unique and engineers may disa- 
gree as to the merits of some of them, 
but the points illustrated in the foregoing 
almost all of them apply to any sort of 
chassis. Eliminate the motor and the 
full elliptic springs and there remains 
just as much originality of thought in the 
more ordinary portions remaining. 

Some of the parts look absurdly 
light; many engineers might without 
shame be afraid to use such light con- 
structions, yet the Franklin has a repu- 
tation unimpaired by any doubts on the 
score of durability. To those, therefore, 
who are looking for ways to reduce the 
weight of a chassis the Franklin details 
of design provide probably the most in- 
structive study that is readily available 
to-day. 

A year or two more will show to what 
extent the same principles will come to be 
applied generally, and there are many 
who think that once the engineering 
thought of the industry is concentrated 
upon the making of truly light automo- 
biles, the results will exceed the wildest 
speculations. In the race for "ability" 
it is likely that weight will prove more 
important than cylinders. 
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France To Subsidize Farm Tractors 




Maximum Is One- 
Third 
Purchase Price 

Except 
In War Districts 

Where 
It May Be One- 
Half 



Above— Lefebvre caterpillar tractor hauling 
double-ended plow. Below — Case tractor at 
the Grlgny demonstnUon 




PARIS, Sept. 15 — Subsidies are now granted by the agri- 
cultural department of the French government to 
farmers, groups of farmers, and municipalities for the 
purchase of motor plows, motor tractors and motor-driven 
agricultural machinery. Applications for the subsidy must 
be made through the district Prefect and must be accom- 
panied by a description of the motor it is intended to pur- 
chase, cost price, conditions of payment, and a technical re- 
port on the nature of the land and the conditions under which 
the motor will be used. The scale of subsidies fixes the maxi- 
mum at one-third the purchase price, except in the case of dis- 
tricts which have suffered by the war, when the amount may 
be increased to one-half. The subsidy will be paid immediately 
proof has been given that the motor has been delivered 
and that the purchaser has paid his share of the cost. Each 
year the government district agricultural inspector will de- 
liver a report to the Minister of Agriculture on the results ob- 



tained by the use of these subventioned motors in his district. 

This subsidy scheme, which goes into force immediately, 
will undoubtedly bring about an immense increase in tractors. 
The entire scheme is remarkably simple. It provides for 
the grants to established groups of farmers comprising not 
less than seven members, co-operative societies, syndicates of 
small farmers. The grants can be made to the communes or 
townships during the war only. 

The announcement of this subsidy scheme gave additional 
interest to the motor tractor demonstrations held this week 
at Grigny, about 20 miles to the south of Paris. The demon- 
strations were privately organized, but received the presence 
of the Minister of Agriculture, and the management were 
given the use of some reserve troops for the necessary work 
in connection with the motor farming. American, French 
and Italian machines were presented and shown at work. 
The American-made machines were the two Bull tractors; 
the Aultman & Taylor gas tractor; the Case tractor, and the 
Bijou machine. Italy showed but one machine, the Moto 
Aratrice, a three-wheeler having a twin vertical motor and 
a single driving wheel. Among the French machines were 
two with rotary plows; the Motoculture, a very small machine 
with a compact modern type four-cylinder motor driving the 
road wheels through a two-speed gearset and the rotary picks 
by shaft and bevel gears, and the Tourand-Derguesse. This 
latter machine is a very modern construction with the latest 
type of four-cylinder block motor type, magneto ignition, 
forced feed lubrication, inclosed working parts, and drive to 
the road wheels and to the plow by means of chains. Another 
French machine was the Lefebvre caterpillar, which has 
been in service in France for a number of years. 

While all the machines have long got past the experimental 
stage, the smaller units attracted greater attention, and much 
importance was attached to ability to turn readily in small 




Left — La Motoculture machine with driver astride four-cycle motor. Right — Bull tractor In Grlgny demonstration 
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Left— Bijou twln-cyllnder tractor, like the Case and Bull, an American product. Right— Tourand-Derguesse with rotary plow 



fields. Heavy tractors of 60 to 100 hp. were almost auto- 
matically ruled out under French farming conditions, by 
reason of their great size and time lost in turning them at 
ends of the fields. Agicultural conditions vary considerably 
in France, but as a rule it is the small and medium size trac- 
tor which attracts attention. Another point to which Amer- 
ican manufacturers must devote attention if they wish to 
enter this market is fuel economy. With gasoline selling at 
52 to 55 cents a gallon leakages cannot be afforded. The 
French government having decided to monopolize denaturized 
alcohol and encourage its use for internal combustion motors, 
it is certain that this fuel will be almost exclusively employed 
under the new scheme for farm tractors. Thus foreign 
manufacturers will have to be prepared to supply motors 
and carbureters specially designed to run on denaturized 
alcohol — this fuel will doubtless be 50 per cent alcohol, 50 
per cent benzol. 




Moto Aratrlce twln-cyllnder single wheel drive tractor 



American Truck Survives Shell Fire 



AFTER six months' active service, the first of the Pierce- 
Arrow 5-tonners has fallen to German shells. This 
truck, together with a number of others, was delivered in 
England minus a body. It was substantially armor plated 
at an automobile and armament factory in the Midlands and 
fitted with a special quick-fire gun for anti-aircraft work. 

Under modern methods of warfare even a 5-ton truck with 
an armor-plated body is an inconspicuous object on the land- 
scape. To-day its sides may represent a brick wall; to-mor- 
row they will have changed to a stone wall; during the next 
night they have been metamorphosed into a hay-rick; another 
coat of paint and they have become a common wayside hedge. 

On the particular occasion under review the first shot was 
100 yd. short, but this was sufficiently near for the crew to 
dive into a convenient dug-out where, with 4 ft. of earth 
and stout beams above them, they watched through a loop 
hole. The second 6-in. shell was 50 yd. over. The third 
hit the car on the left-hand side, carrying away all the lower 
supports of the armor, loosening up every rivet and shearing 
off a large number of them. The explosion occurred inside 
the body and carried away the doors and window flaps and 
burst the gasoline tank. A fraction of a second later the 
entire car burst into flames, for the 12 gal. of gasoline 
had flowed over the whole floor. 

It was at this moment that the fun began, for there were 
300 rounds of ammunition for the gun and 1000 rounds for 
the rifles and small arms aboard that car. From the safety 
of their dug-out the crew watched the firework display. 

That night another Pierce truck crept up to the armored 
car and a delicate towing job was undertaken. The right 
rear wheel had five spokes burned out and had lost all the 



rubber with the exception of the strip in contact with the 
ground when the firework display started. The steering 
wheel had disappeared, but a lever clamped to the column 
served to guide the truck. 

An examination showed that there was no necessity for 
this. It was almost impossible to move about within the 
body owing to the mass of twisted and shell-nicked pieces 
of metal. But the motor was in good condition. The water- 
jackets were intact; the radiator had lost no water; most of 
the lubrication pipes had their joints unsoldered; all ignition 
wires had gone; the rear wheels were useless and an entire 
set of tires had to be obtained. In three days that chassis 
was in running order. 




Armored Pierce truck, disguised as brick wall, hit by shell 
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Shipping 2000 Cars a Day 

System in Shipping Department Enables Ford to Ship 
333 Freight Carloads of Automobiles Daily — 204 Loading 
Platforms Assist in Preventing Accumulation of Cars 

By Marc Braun 



THREE hundred and thirty-three freight carloads of 
automobiles have been shipped daily by the Ford Motor 
Co., Detroit, Mich. This is more than six trainloads of 
fifty railroad cars per train, and is based upon a manufac- 
turing schedule of 2000 Ford cars per day. 

The story of how the Ford company has systematized its 
manufacturing methods, to enable it to build 2000 auto- 
mobiles or more a day, has been told. It has been found 
highly interesting. Little, however, has been made known 
as to how the company manages to ship such an enormous 
daily output. 

System Makes It Possible 

Because if it seems extraordinary, even in these days of 
wonderful progress and achievements in the automobile in- 
dustry, for one manufacturer to build in a single day as many 
cars as was the total annual production of many a leading 
automobile maker only a few years ago, it is almost as as- 
tonishing that it is possible to ship 2000 or more automobiles, 
not only once or twice after special railroad and other ar- 
rangements had been made, but regularly, day after day, and 
without special previous arrangements. 

System made this possible. 

Preventing Accumulation of Cars 

Just as it required systematizing the work in every depart- 
ment connected with the construction end of the business, 
so it was necessary to find ways and means and new methods 
to enable the daily production to be entirely shipped daily. 
The policy of the company is to get rid of the day's output 



in order to avoid accumulation of finished cars, as this would 
disorganize the working system. 

300 People in Shipping Work 

To take care of this shipping 300 men and women are 
employed exclusively in the Detroit traffic and shipping de- 
partments, attending only to matters having to do with 
outgoing and incoming freight cars and materials. 

The Body Chute 

The actual shipping work begins at the body chute which 
is located in the shipping yard and connects with the body 
stockroom. Under this chute the tester drives the chassis to 
a designated point where, as soon as the chassis arrives it 
receives its body. This comes down the chute, and, almost 
automatically, finds its way into a temporary position on 
the chassis. The car is then driven to the finished car as- 
sembling platforms, where it is taken in hand by crews of 
freight handlers, who take off the body, wheels, fenders, 
guards, etc., before loading into the freight car. 

Domestic Shipments Disassembled 

Cars for domestic trade are nearly all shipped partly dis- 
assembled. This means that the chassis is loaded vertically 
in one end of the freight car and the body in the other end. 
The wheels, guards and fenders go separately. In this man- 
ner six automobiles are loaded into a 36-ft. freight car, or 
eight into a 40-ft. car, the latter being used for shipments 
west of Chicago. 

About 95 per cent of all the cars are shipped that way, 




Diagram showing layout of the Ford Motor Co. shipping department. Two of the seven tracks entering the Ford yards are In the six-story 
building while the others are Indicated at A, B, C, D and E, these having loading platforms on each side with covered wooden buildings 
or sheds to protect from rain goods stacked there for shipment. There are 204 loading platforms facing the two railroad tracks which enter 
the six-story building and two traveling cranes lift specially constructed carriers of Incoming materials upon these platforms or lower to 
the ground loading floor goods which are to be shipped 
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.Left — Chassis are loaded Into the freight car diagonally. Right — Car wrapped up and ready for boxing 
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the other 5 per cent going forward completely set up or ready 
for immediate use. When shipped in this way only three 
automobiles go into a freight car. Only dealers who cannot 
order more than three cars at a time have shipments for- 
warded that way inasmuch as the freight charges are the 
same as if six cars are sent. The railroad rates are always 
per 10,000 lb., and the actual total weight of six Ford cars 
will not exceed that figure. 

The loading operation consists in placing and attaching 
the bodies in two rows of three in one-half of the freight car, 
and the chassis, also in two rows, in the other half of the 
car. While these are placed in a diagonal and alternate 
position, the bodies are placed perpendicularly. Fenders and 
mud-guards are fastened together in lots of six, and then 
attached against the sides of the freight car. The wheels 
are fastened all along the walls. 

Inspection and Checking 

After a car is loaded a loading inspector comes to see if 
everything to go into that freight car has been placed in it. 
After he is through, the shipping clerk is called for the final 
checking. Then the car is turned over to the sealer who 
locks and seals it and attaches upon the door an instruc- 
tion tag for the railroad. 
This tag reads as follows: 

Important — Rush Car No 

This Car Loaded by 
Ford Motor Company 
Highland Park Plant. 

Switch to R. R. 

Date 

For loading and unloading work 130 men are now employed 
exclusively on the shipping platforms. They start at 6.30 in 



the morning and go home at 3.30 in the afternoon, having 
half an hour at noon. They work in shifts or crews of five 
or six men and load 100 cars into the freight cars in 1 hr. 
It requires an average of 20 min. to load six Fords into a 
freight car. 

Cars for Foreign Countries 

Cars for shipment to foreign countries, excepting those 
for the Ford assembling plant in Manchester, England, are 
knocked down and completely boxed. This means that the 
wheels, springs, guards, fenders, windshield and top are 
taken off, leaving the chassis with the motor and body on. 
In this way the car takes up much less room, which means a 
big saving in freight charges. At the same time, only such 
parts and accessories are taken off as will not require the 
service of a specialist to again put on. 

For the Manchester Plant 

Shipments of cars for Manchester go forward entirely dis- 
assembled. The motors are shipped four in a box, together 
with all the motor's parts or attachments. Frames and 
bodies go forward in lots as motor car parts. 

For some time an average of twenty-five cars have been 
shipped daily to foreign countries. This does not include what 
is being sent to Manchester. 

Seven tracks of the Detroit Terminal Railroad are in the 
yards of the Ford plant, and they connect with all the Detroit 
freight stations. Five engines are in constant use exclusively 
for the company, three during the day and two at night, 




Above — Top view of a shipment of motors to the Man- 
chester, England, assembling plant of the Ford company 

Below — Bottom of the box In which motors are shipped 
to the Manchester assembling plant. All space Is utilized 



Above — Part of department for shipping to Manchester, showing crates In 
which four motors and their parts are packed 

Below — Another section of the department for shipping to Manchester. 
Here parts, some of which are shown, are packed 
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Left— Shed platform where cars for 
export only are brought to be loaded 

Below — A view In the six-story ship- 
ping building, showing some of the 204 
loading platforms 




190 Carloads Go Out Daily 

The daily outgoing traffic averages 
190 carloads, and the inbound freight 
averages seventy-five carloads a day. 

Tlie loading capacity of each of 
the seven tracks is 1000 ft., and they 
hold twenty-four ordinary 36-ft. 
freight cars. 

The tracks for incoming freight 
are located in the huge shipping and 
stockroom building. The entire 
ground floor of this six-story struc- 
ture, which is 850 ft. long and 200 
ft. wide, is used as a receiving de- 
partment for incoming materials, 
while the other five stories hold the 
radiator, top and body, curtain and upholstering, painting 
and trimming, windshield, finished and miscellaneous stock- 
rooms. 

This building has on each floor facing the two railroad 
tracks seventeen loading platforms on each side, or, all told, 
204. Through the entire length of the building two crane- 
ways, each having two traveling cranes, are in constant 
operation. They are used to lift upon the platforms in 
specially constructed carriers the incoming materials or to 
let down to the ground loading floor goods which are to be 
shipped. 

In the yard outside of the main shipping building are the 
other five tracks, on each side of which are loading platforms 
having either a wooden building completely covered or simply 
a shed under which goods for shipment are stacked and thus 
protected from rain. 

General Traffic Department 

The general traffic department's personnel consists of a 
general traffic manager and three assistant managers, one on 
claims, tarriffs and classifications; one in charge of the load- 
ing and checking of outbound carload shipments, and one in 
charge of all inbound shipments. There are also a chief 
clerk, the rate clerks, billing clerks, car checkers, sten- 
ographers, yard master and clerks, all told twenty-five em- 
ployees in addition to the 130 loaders on the dock. 

Lesfl-Than-Carload Shipments 

There is a second shipping department for less-than-carload 
shipments at the head of which is a chief shipping clerk. He 
has 123 assistants, such as office clerks, packers and checkers. 

Parts and Accessories Separate 

Besides shipping 2000 cars a day to dealers and distribu- 
tors, large quantities of parts and accessories are shipped 
daily to some of the Ford assembling plants throughout the 



country. The loading of these parts is done generally on the 
tracks in the shipping building, thus not interfering with the 
loading of complete cars. 

Canadian Exports to U. S. $97,013 

The total automobile export trade by Canada with the 
United States to March 31, 1915, which closed the fiscal year, 
amounted to $97,013 as compared with $138,978 in 1914. 
Automobile parts amounted to $35,558 in 1915 as compared 
with $36,341 in 1914. 

Canada shipped fewer cars to Great Britain in 1915 than 
to the United States, the total value of these amounting to 
$76,050 against $320,407 in 1914. Automobile parts, how- 
ever, amounted to $130,001, considerably larger than the Uni- 
ted States figures. The parts shipment in 1914 to Great 
Britain amounted to only $1,895. 

Shipments to other countries in 1915 amounted to $2,- 
472,761 as compared with $3,112,477 in 1914. Automobile 
parts in 1915 to other countries amounted to $243,070, a con- 
siderable gain over 1914, which amounted to $197,621. 

Imports from the United States, Great Britain and other 
countries were considerably larger than the exports to these 
countries. Automobiles and trucks to the value of $4,591,182 
were sent from the United States to Canada in 1915, a drop 
of nearly $2,000,000 from the 1914 figures which were $6,528.- 
086. As a matter of fact, imports from Great Britain and 
other countries in 1915 also showed large drops from the 1914 
figures. Great Britain shipped cars and trucks in 1915 to 
the value of only $252,898 as compared with $621,979 in 1914. 

Automobile parts imports to Canada were also lower. The 
United States imports, though lower, led in value, the 1915 
imports being $2,142,895 as compared with $3,926,077. Great 
Britain showed a proportionate drop, its 1915 figures being 
$22,337 as compared with $31,981. Imports from other coun- 
tries amounted to only $961 compared with $8,321 in 1914. 
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Early Days of Aluminum Pistons 

By Joseph Leopold, 

Engineer, Walker it. Levett Co. 



NEW YORK CITY— Editor The Automobile :— In view 
of the interesting discussion which has appeared in 
your journal of late, relative to the utility of alumi- 
num and its alloys for efficient automobile construction, it is 
perhaps, opportune at this time to offer some brief historical 
data and instances of extremes beginning from the time when 
Aluminum alloy made its debut in this progressive field, and 
leading up to the present day; the elapsed period being, need- 
less to say, comparatively short. 

I consider it recognizable that my company is the pioneer 
foundry making a specialty of aluminum alloy for piston 
purposes, and, assuming this to be authentic, it quite natu- 
rally follows that it has 5 been most intimately associated with 
-the expanding wave of popularity accorded these metals and 
while refraining fnjnV the extreme, observation based on 
practical experience' -has created the conviction that Mag- 
nalite pistons have become a fixture and will be of still 
greater importance in the future development of the high- 
speed motor. 

Aluminum Cylinder Preceded Piston 

Prior to the time when the automobile manufacturer be- 
came cognizant of the fact that weight in reciprocating parts 
must be materially diminished if high speed was to be obtain- 
able, we were invited to experiment in casting cylinders for 
an extremely high speed, intensely efficient type of aeroplane 
•engine. Cost was to be a secondary consideration — reduction 
in weight imperative. Subsequently, after repeated efforts 
And diligent experiments, we succeeded in producing an 
aluminum alloy cylinder which fortunately met every require- 
ment. Our customer completed, in his experimental depart- 
ment, the most rigid of tests before mounting the motor, and 
from all information in our possession the same motor is giv- 
ing satisfactory and efficient service to this day, the cylinder 
walls showing a remarkably low percentage of wear. 

The proposition of using aluminum alloy pistons appar- 
ently had not occurred to anyone up to that time. It dawned 
-upon this manufacturer that if this alloy would answer for 
•cylinders it should also answer for pistons and we naturally 
-then made them the object of experiment. The cast-iron 
pistons used at that time weighed slightly in excess of 6 lb. 
•each. We made up a set of pistons which weighed about 2 lb. 
•each from an alloy somewhat analogous to Magnalite. It 
might be said at this point that all concerned in the experi- 
ment were more or less dubious as to the ultimate results and 
•consequently "the bench engineers" of our foundry, as well as 
those of the motor plant, expressed an assortment of theories 
About as numerous as the number of persons employed, but 
the pistons accomplished even more than we anticipated. 

It was, perhaps, chiefly fortune that the clearance and re- 
-maining factors of importance were approximately correct, 
for if failure had resulted at this instant, it is extremely 
probable we should have passed up the matter of aluminum 
alloy pistons as impracticable. From this point the develop- 
ment of Magnalite pistons was evolutionary. 



From all data obtainable, Fred S. Duesenberg, manufac- 
turer of the motor bearing his name, was one of the first en- 
gineers to attempt a practical succession of experiments with 
the aim of determining constant factors in Magnalite piston 
installation. It was easy to realize the benefits that would 
surely accrue if these pistons could be made to respond to 
every requirement. The exceptionally light weight and quick 
thermal conductivity were obvious as elements of great mag- 
nitude, particularly where high speed or light weight were 
consequential considerations. 

As Mr. Duesenberg was specializing in high acceleration 
motors for both racing and aeroplane usages, it was manifest 
that the merits' of Magnalite pistons at that period should 
readily appeal -to him and so aluminum alloy pistons were 
introduced to automobile racing. Their utility and adaptabil- 
ity soon won the hearty indorsement of the entire racing 
fraternity, and it was not long after this that automobile 
manufacturers conjectured it might be practicable to increase 
the value of their standard productions by the use of Mag- 
nalite pistons with the result that Magnalite is now a 
familiar product to a major part of your readers. 

It might be of interest to note here that out of thirty-six 
cars equipped with these pistons participating in twenty-four 
of the largest races in 1915, sixteen have taken first place, 
sixteen second place and four third place. In one instance — 
the 100-mile Chicago Challenger Race — the remarkable work 
performed by the Stutz car equipped with Magnalite pistons 
is most worthy of especial consideration since it was the 
initial American car to sustain a track record of over 100 
m.p.h. in competition. James Pugh's Disturber IV, equipped 
with Magnalite pistons was the first motor boat to maintain 
an average speed of more than 60 m.p.h., a truly remarkable 
performance. 

Cerman Alley a Basis 

The origin of alloys is usually a matter of speculation and 
Magnalite is no exception to the rule. In Germany for a 
number of years a metal was produced called Mag- 
nalium which possessed many Magnalite qualities. The high 
cost of aluminum at that time limited its general use and 
production, consequently, while the metal offered valuable 
properties for a variety of purposes, the price was then pro- 
hibitive for general commercial adaptation. As the methods 
for producing aluminum were simplified the price of the 
metal decreased; therefore a diversified use of it was pos- 
sible on a huge scale. Our experimental department then 
undertook to produce a metal which would combine all of 
the desirable qualities of this German product and simul- 
taneously eliminate certain features which were undesirable 
for automobile piston requirements. These endeavors re- 
sulted in Magnalite, which is a specially adapted Magnalium 
form of metal for piston construction. 

Since the use of alloy pistons has become universal, 
the rules governing their machining and installation are be- 
coming more generally known, with the result that where 
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such deterrent influences as seizing, piston slap, or scored 
pistons might have been prevalent in experimental stages, 
they are now simple details which may be avoided. 

The extremes to which Magnalite pistons have been sub- 
jected up to the present time with successful results, include 
a design of 12% in. bore for a heavy duty engine contrasted 
with a %-in. piston for a working model of an air-cooled 
aeroplane engine. Limits such as these called for specific 
consideration. 

Some idea of the endurance of this metal may be had 
through racing experience at the recent Twin City meet. 
A broken valve worked itself into the cylinder while the car 
was running at a speed of approximately 90 m.p.h. The 
terrific hammering of the piston against the tungsten steel 
valve forced it through the top of the cylinder, but left the 
piston itself intact and except for a wide gash in the dome, it 
showed little indication of what had happened. 

At the Chicago race, an oil feed in one of the motors be- 
came clogged in such a way that insufficient oil was circulated 
and after each lap or so it was necessary to stop the motor 
in order that it might cool off. During the time it was run- 
ning, the heat generated was so great that the top of one 
of the pistons fused sufficiently to sink down between the 
arms of a system of special ribbing which was designed for 
racing purposes. As the motor remained intact the piston 
was not removed, and when the oil trouble was overcome 
the car went back into the race badly distanced, but still 
"in the running" with probably what was one of the most 
peculiar looking pistons ever finishing in an automobile race. 
A number of other racers had iron pistons give way on ac- 
count of the excessive speed and heat. This customer feels 
that he need not worry any more about piston trouble. 

In another car a set of pistons had been used for ap- 
proximately 2500 miles of actual racing with an additional 
1500 miles of practice work. During one race a connect 
ing-rod broke near the wristpin boss with the result that 
the piston was jammed against the top of the cylinder 
forcing the latter about 2 in. above its normal position. Ex- 
cept for the fact that in forcibly pulling the piston out of 
the cylinder it was badly scored, there were no other signs 
of serious damage. This connecting-rod broke at a speed of 
well over 90 m.p.h. 

Piston Wear Is Slight 

A recent examination of a motor equipped with Magnalite 
pistons after running over 20,000 miles showed a maximum 
cylinder wear of 0.00125 in., while with iron pistons that had 
formerly been used in this motor, a wear of 0.011 in. in 18,000 
miles was determined by caliper. Perhaps one of the most 
interesting evidences of the extreme possibilities of Mag- 
nalite pistons may be found in a carte-blanche order which 
we recently received from a firm now making one of the 
finest automobile racing and aeroplane engines. The letter 
accompanying the order for an experimental set of fourteen 
pistons for this concern stated that it had been their prac- 
tice to machine their pistons from the solid steel billet. Light 
weight was mandatory, so it was left entirely to our judg- 
ment to produce if possible a piston that would stand up as 
well as one of steel and at the same time permit them a 
saving of approximately $160 per engine. One restriction 
was that the Magnalite pistons must be as light — lighter if 
possible — than the piston machined from steel. 

Examination of the blueprint showed that 1 mm. thickness 
was allowed for finished steel construction in the skirt, of- 
fering some idea of the light weight construction employed. 
After giving the matter due thought, we finally produced a 
piston which weighed less than 11 oz. or about 1 oz. less than 
the steel piston. We permitted our skirt a thickness of 
2 mm. in the alloy metal, and by the system of ribbing re- 
ferred to above, we secured a rigidity and strength at the 
points of principal stress which we believed would meet 



every requirement. Furthermore we advised our customers 
on shipping the order that if they were willing to permit us 
to design another piston for them, with the understanding 
that the results were to be regarded as purely experimental, 
we were confident that a further saving in weight of at least 
2 oz. could be made possible by slitting segments from parts 
of the skiit which do not carry any appreciable stress other 
than that of simply guiding the piston movement. We be- 
lieve that the satisfactory results following the tryout of 
the first order, as evidenced in a subsequent large order for 
pistons of the same design, will .warrant this company un- 
dertaking the experimental work with the lighter piston at 
an early date and are awaiting their decision with much in- 
terest. 

Prefers Iron or Steel 

By E. H. Sherbondy 

Consulting Engineer, Clay it Sherbondy 

BUFFALO, N. Y., Editor The Automobile: — In refer- 
ence to the discussion which has appeared in recent 
issues of The Automobile, on the comparative merits 
of the use of aluminum motor pistons and cylinders: 

The two fundamental considerations with regard to the 
use of aluminum for motor pistons and cylinders, are taken 
to be the maximum strength of the material in question, and 
the heat flow from the gases of combustion to the cooling 
water and crankcase air. The heat flow depends only on the 
heat capacity of the gases of combustion and the cooling 
water. The piston proper is heated by convection and radia- 
tion; this heat is carried off mainly by convection to the 
cylinder lubricating oil film and the rate of convection de- 
pends upon the maximum temperature within the cylinder 
and the piston speed. This heat is again carried by con- 
vection from the lubricating oil film to the cylinder wall, and 
in turn carried by conduction through the cylinder wall 
proper and finally by convection to the cooling water. It then 
results that the conductivity of the material employed for 
the piston is not of material consequence. 

Inertia Forces Unimportant 

The second consideration for the use of aluminum as a 
piston material is the necessity of reducing the inertia force 
values to a factor within reasonable limits. Consideration 
of the inertia forces of reciprocating mechanisms is very old 
in the field of kinematics, and has been treated of in almost 
all text books on mechanics. However, consideration of the 
inertia forces alone is only a partial treatment of this sub- 
ject, the important factor being the resultant secured by 
combining the inertia diagram with the indicator diagram. 
At low motor speeds the inertia forces are always very small, 
though the indicator pressures may be very high. Under 
these conditions the maximum turning effort is developed 
during the first half of the piston stroke. At high rates 
of revolution quite a different state of affairs exists. The 
inertia forces gain very materially in value, in fact, as the 
square of the motor speed, and it then results that the maxi- 
mum turning effort is developed during the last half of the 
piston stroke. I believe that automobile motors are ordinarily 
designed on the basis of an initial indicated pressure of 
about 350 lb. If this pressure is taken as the basis of con- 
struction, it is clear that the values of the inertia forces are 
of little matter until they exceed the indicator pressure. The 
speeds at which this occurs are beyond those reached by any 
excepting a few racing motors. Clearly, of course, we do not 
wish to have the inertia diagram cut the indicator diagram 
at two places during the expansion stroke, as this would 
result in a rapid reversal of pressure on the bearings, put- 
ting the connecting-rod in tension. 

Automobile motors of current construction, which are ap- 
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plied to touring and commercial vehicles have such restricted 
valve capacity that it is impossible for them to reach rates 
of revolution high enough so that the inertia factor is a 
matter of very great importance. Until motors are con- 
structed for current use which have speeds of from 4000 
to 5000 r.p.m., we shall not be much concerned with the minor 
problem of inertia. 

piston Friction Large Factor 

, Professor Reidler has shown that the friction between the 
piston and cylinder walls amounts to more than 30 per cent 
of the total friction of the motor. Professor Tower on 
lubrication concludes as a result of his experiments that 
where an oil film exists between two metal bodies having 
relative motion, the friction is independent of the material of 
which they are composed. The coefficient of friction of alu- 
minum on any other material is not a factor for consider- 
ation as long as lubrication persists. The mechanical effi- 
ciency of the motor can only be increased by reducing the 
friction of the machine elements and that due to the move- 
ment of the gases. 

The writer has tried various aluminum alloy pistons in 
automobile, stationary and aeronautical motors, and in every 



case where a motor was operated at maximum power for 
long continued periods failure resulted. Cracked heads, 
cracked piston pin bosses, scoring, and in one six-cylinder, 
two-stroke motor of 6 in. bore, we melted the deflector heads 
off the pistons. 

I cannot but agree with F. R. Porter that what we need 
in motors having a high output relative to the displacement, 
is materials which have a great maximum of strength, which 
is not enormously impaired at the temperatures occurring in 
internal combustion engines. After having tried aluminum, 
steel and cast iron for piston and cylinder construction, the 
writer concluded that for this service cast iron is far superior 
to any other material yet tried. 

High Tensile Iron 

By recent metallurgical experiments we have been able to 
increase the maximum strength of cast iron to between 
60,000 and 70,000 lb. and, where it has been desirable, to 
give this material the same hardness which commercial 
chrome nickel steel has in its untreated state. 

Again where the cost factor enters into the problem, as 
it always does, commercially, steel is out of the question, and 
we believe that cast iron is far the best compromise. 



Empire Engineer Thinks Sixes Good for All Cars Up To 2600 Lbs 

No Excuse for Cheap Twelves 

By Louis Schwitzer 

Production Manager, Empire Automobile Co. 



T NDIANAPOLIS, IND.— Editor The Automobile:— The 
multi-cylinder engine has been the logical consequence 
of the necessity for reducing the cubic inch displacement of 
the individual cylinder to obtain maximum efficiency conj- 
oined with smooth, quiet running and long durability. 

The decrease of the bore brings with it light moving parts 
and reduction of the inertia stress, light bearing pressures 
and facilitation of the lubrication problem. The light power 
impulses of the individual cylinder reduces the vibration to 
the minimum so it cannot be noticed by the occupants of the 
car when accelerating the motor, giving the desired smooth- 
ness. 

There is no question that the multi-cylinder engine, may 
it be the eight-cylinder, or twelve-cylinder, will not replace 
the four and six, each type of engine having its own field. 

It is shown that the average American car has about 
1 cu. in. piston displacement for each 10 lb. of its weight. 
Each maker simply will decide how many cylinders of an in- 
dividual maximum displacement of 60 cu. in. per cylinder are 
necessary to propel his cars to give them the necessary abil- 
ity. The different classes of cars group themselves in about 
the following groups: up to 2000 lb., 2500 lb. to 2600 lb., 3000 
lb. and above. 

It is obvious that the four-cylinder motor with 200 cu. in. 
displacement, this being the multiple of the "50 cu. in. 
maximum piston displacement per cylinder" will handle the 
2000 lb. car very well, while the six-cylinder of the same in- 
dividual cylinder displacement will take care of all cars as 
high as 2600 lb. Above that there is no doubt multi-cylinder 
engines will be employed. 

The "50 cu. in. maximum piston displacement cylinder" 
will have its bore limited (in the writer's opinion) to about 
3% in. maximum diameter. These are the logical conse- 
quences as seen from the engineer's point of view, but there 
are other conditions which influence the individual maker of 
cars, especially of the low priced, light weight type. 

The national advertising campaigns of a few big concerns 
create a demand for certain types of cars which he often 
must follow, even against his best judgment as to what is 
best for his product. The advertised features of the big 



manufacturer may be necessary improvements and features 
of his own product, but entirely superfluous and not desirable 
in the product of the smaller manufacturer, who is building 
a different type of car, but yet these National campaigns 
make the features advertised for the general public a 
"fashion hint" which tries to force the other makers. 

This is particularly the case with the multi-cylinder mo- 
tor. The public in general does not realize why the multi- 
cylinder motors have been built. They simply take them as 
a development which applies to all motor cars. The writer 
remembers when the first eight cylinder motor was an- 
nounced in this country. All our dealers simply got scared 
to death, and worried because we did not want to decide to 
build an eight-cylinder car, and believed that they would be 
entirely out of the running with the four or six. Of course 
time has proven this to be different. It has been shown that 
the small car works with excellent satisfaction with the four- 
or six-cylinder motor with the pioper individual cylinder dis- 
placement, and that the low-priced multi-cylinder car has 
disappeared from the market. This probably was partially 
because of the low cost that could be allowed for the con- 
struction of such a motor. It could not be built with the 
same degree of care, workmanship and material as could 
the four or six which was ample for this weight of car. 

The announcement of the twelve-cylinder motor has caused 
a similar disturbance in the trade, and there are appearing 
already low-priced twin-six cars for the construction of 
which there is absolutely no necessity from the manufac- 
turer's point of view, but which are being built for reasons 
as said before. 

It is not only a matter of necessary piston displacement 
for the individual car, but also of economy. On cars of 
greater weight, above 3000 lb., which naturally are also 
higher priced cars, economy does not play as important a 
factor as it does on the low priced and light weight car, be- 
cause a different class of the public buys it. This is another 
reason why the multi-cylinder engine, in the writer's opinion, 
will not not conquer the field of the low priced car, except in 
individual cases where it will be employed as a stimulant 
of sales, and not because it will perform better. 

Digitized by Goosle 



October 7, 1915 



THE AUTOMOBILE 



653 



Luxurious Streamline Body Not Yet Built 



Some Suggestions for Future Development 



By Julian F. Brasor 



N EARLY two years ago there appeared in this magazine 
a criticism of automobile bodies in general, written by 
the writer of this article, in which were pointed out the errors 
of the designs then in use, how they had remained practically 
unchanged since the back-door type of tonneau and that it 
seemed as though the manufacturers would never have 
time to consider the most important part of a car, its general 
appearance. Suggestions were made as to the improvement 
of the bodies, the principal one being the body with only 
two doors, it being argued that this was the only logical 
step toward a real improvement in the general appearance 
of the car. It was predicted that in 5 years this type of 
design would be common and would meet with great favor, 
and that not until then would the automobile have become 
an automobile, a complete change from the horse-drawn 
carriage. 

The Two-Door Design 

Within the last year no less than four great manufac- 
turers have offered cars with the two-door idea. They are 
old and well established companies, so it must be taken that 
they have considered this idea a good one. The purpose of 
this article is to show that the real streamline car with a 
luxurious body is yet to be built, and that merely closing the 
fore doors and dividing the front seats is not arriving at 
this type of body. The accompanying illustration gives a 
clear idea how different it is from the present two-door cars, 
yet it is not radical in any way. 

The chassis has a very long wheelbase in order to place 
all the weight of the car between the axles, without sacri- 
ficing any space in the body, and as it is hung low and the 
running boards are hung below the axles these features 
give the car a sturdy, well balanced and fast appearance, 
the whole secret of which is in the long horizontal sweeping 
lines of the body. Note the one piece oval fenders and how 
the rear ones are swept over the wheels, the cantilever spring 
suspension permitting the jacking up of the car if necessary, 
without getting besmeared with mud. Note the rounded 
radiator, that it is placed considerably back of the front axle 
and that the water cap is unusually large, and that the bonnet 
and cowl rise in a straight line to meet the windshield, which 
is built into the body and is really a part of it. 

Comfort and Style 

Most windshields look as though they were merely stuck on 
the bodies. The bonnet widens on all sides to meet the body 
in one smooth surface. The perfect union of 
the bonnet and body is the secret of the real 
streamline car. The body is unusually wide and 
is slightly wider at the top than at the bottom, 
this feature giving the five passengers plenty 
of room as well allowing the use of deep, 
heavy upholstering and thick cushions which 
rest flat on the floor of the body and are kept 
from sliding forward by concealed leather stays 
when not in use. Note that the upholstery is 
barely noticeable above the top of the body, 
yet this does not spoil the comfort of the seats 
since the body is high-sided without being top- 
heavy. Note how the rounded back pitches for- 



ward, placing the rear seat in front of the rear axle, a 
feature which makes for easy riding and also overcomes any 
heavy strain on the rear axle and tires. 

Note the sweeping horizontal lines extending from the 
one-piece windshield to the rounded back, yacht-like lines 
obtainable only in the two-door type of car, which make it a 
genuine "streamline" body. Note the shape and size of the 
doors, that the hinges are concealed yet the handles are left 
exposed to break the monotony of the perfectly smooth sides. 
To overcome poor ventilation in the fore part of the body, 
which is unusually roomy, a new kind of ventilator is used. 
Louvres have never given real ventilation except in the hood. 

Armored-Car Type Ventilators 

This ventilator was suggested by the armor plates of the 
armored cars of Belgium. Its shape and size are in perfect 
harmony with the lines of the car and above all things it 
will give perfect ventilation. It fits flush with the sides 
of the body and is opened from the inside. It can be opened 
any distance up to right angles with the car. It slides on a 
brass bar with a screw-lock so it may be held perfectly rigid 
at all times. Of course the front seat is divided, left hand 
drive with center control is used, the steering column having 
a pitch of 33 deg. It is placed near the cowl, which has 
an instrument board within easy reach. The motor may be 
either of four or eight cylinders, generating its own electric 
light and having an electric starter, while worm drive with 
underslung cantilever springs and wire wheels are used. 
Since the body is very wide it extends over the chassis frame 
several inches, the space between the running boards and 
the frame being utilized for the tool boxes and batteries. 
The oil and gas are carried in a large tank in the rear which 
is built rigidly onto the frame. Note that the tire irons are 
also built onto the frame and that they are pitched forward. 
There is nothing more unsightly than to see one or two heavy 
tires hanging over the back of a car just as though they 
were ready to fall off. The entire body and hood are of cast 
aluminum with the radiator and other metal trimmings of 
brass highly polished. The color is preferably a light one 
with dark running gear. Very dark colors tend to hide the 
lines of a car if. it has any. 

This cannot help but show that there are yet many un- 
developed possibilities in body design especially in the open 
types, and while cars cannot be built to suit individual 
opinions nor new ideas "rushed" on the public, now is just 
as good a time as any to produce the real streamline type. 









□ 
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Suggested type of streamline body containing a number of unusual features, the 
Idea being the combination of artistic appearance and riding comfort 
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Fan Design Remains Unstandardized 

Although Total Variation in Diameter Is Small There Are Many 

Intermediate Sizes 

By J. Edward Schipper 



ONE of the parts of the car which is absolutely non- 
standardized is the fan. If you take a dozen names 
of manufacturers at random, you will find that the 
fans are not only widely different for the same size of cars, 
but are different in diameter, the number of blades, pitch of 
the blades, and in the speed ratio at which they are driven. 
When a car is designed the draftsman draws a fan and it is 
turned over to the manufacturer with little attention. In 
many instances it would be difficult for the car manufac- 
turer himself to tell why a certain type of fan has been 
adopted. The result is that nothing like standard, or even 
similar, practice will be found in cars of the same size and 
same cooling arrangement. 

Naturally the fan diameter will be governed by the amount 
of space the designer is able to allow beneath the hood. The 
width of the radiator and its height must be carefully con- 
sidered in order that there will be a draught through the 
entire radiator. As it is, however, this is not always ac- 
complished. In some radiator and fan arrangements, there 
is a reverse flow through some sections of the radiator; in 
other words, instead of suction, there is ejection of air. 

Definite Classification Possible 

It can readily be conceded that it would not be possible to 
come down to one standard fan diameter. It would be pos- 
sible, however, to make up a set of drawings which would em- 
brace definite classifications of the types now in use, and 
would provide standard dimensions to work it. The best effi- 
ciency of the fan will be secured at a certain definite rotative 
speed, but even with an engine which revolves at varying 
speeds it would be possible to bring the fan speeds to what- 
ever is desired by simply changing the ratio between the pul- 
leys. 

The accompanying tabulation was made up from a list of 
cars selected at random. It will be noted that the projected 
radiator areas vary all the way between 1.49 and 4.47 sq. 
ft. Taking care of these varying areas which represent 
the differences to be found between the smallest and largest 
cars, the variation in fan diameter is only a little over 7 in. 
for passenger cars, or between 14 and 21.125 in. The Knox 
tractor, which is included in the list, has a fan diameter 
of 24 in. Taking the passenger cars alone, a variation of 
8 in. if gaged in steps of 2 in. could be divided into four diam- 
eters which might possibly be 14, 16, 18 and 20 in., if another 
size was needed, a 22-in. diameter could be used. The diam- 
eters used in the passenger cars listed are 14, 16, 18, 14.25, 
19.625, 21.125, 20, 17, 13 and 19.5, or, in other words, nine 
different diameters, some varying from others by only 0.25 
in. In this same set of fans, the number of blades runs all 
the way from two to six, exclusive of a sixty-four-blade 
Sirocco fan used on the Franklin. The pitches of the blades 
vary between 25.5 and 67 deg. to the plane of rotation. The 
ratios between the crankshaft and fan vary between 1 to 1 
and 1 to 2.1. 

Fourteen Variables 

Ideal fan design to meet conditions such as obtain in a 
gasoline engine used in automobile work, where the speeds 
vary over a wide range, is such ah elusive and impossible 



condition that it is out of the question. There are at least 
fourteen variables in fan design. These added to the vary- 
ing quantities introduced by the requirements of an auto- 
mobile fan render anything but empirical design impossible. 
It is of course true that there are several known conditions 
to be met. It is quite obvious that the fan has its greatest 
work to do when the motor is running on low gear. Another 
condition under which the fan must be efficient is when the 
motor is idling, with the car stationary. Again, the fan 
must do good work at ordinary touring speeds. Here are 
three different conditions of fan velocity under which good 
efficiency is required. These speeds are different for each 
motor and conditions are therefore anything but constant. 
Nevertheless, there are so many other variables entering 
into the necessary calculation, that no matter what fan is 
used it can be nothing better than a compromise and hence 
it would not be difficult to arrange a series of design which 
would cover all conditions and which would reduce the widely 
varying designs now on the market to standardized con- 
ditions. 

Blades Are Factors 

The question of blades will probably be one of the diffi- 
culties in the way of making compromise designs, but even if 
four standard sizes and pitches in two, three, four, five and 
six-bladed fans were made it would be a great step in ad- 
vance. The light pressed metal fans depend upon a larger 
number of blades not only for efficiency but for spoke 
strength. The two-bladed aeroplane designs are favored 
where castings are used. Between these two extremes, there 
are all the types mentioned, and each has a large number of 
users. It seems that if any type could be abandoned it 
would be the five-blade as this is used by fewer concerns 
than any of the other types. The three-blade is not used to 
as large an extent as the four and six, but there is no doubt 
that higher efficiency at most speed ranges can be obtained 
with this type when considering the necessities of automo- 
bile design. The two-bladed fan is also a highly efficient type 
and a typical design of this sort is shown in the accompany- 
ing illustration. 




stCTlON A-A ?rcr^ ?r:r:QN C-C 
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Typical two-bladed fan used on the Hupmoblle 
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Tabulation of Fan Dimensions, Showing: Variation 



Car 


I 

i Model 


Max. 
Hn 


Front 
Rad. 
Area, 

Sq. Ft. 


Fan 
Dia. 


Blades 


Pitch 


Crank- 
shaft 

to Fan 
Ratio 




D-45 


48 


2 


288 


16 


5 


32° 


1 to 1 . 5 


Cadillac 


51 


70 


3 


43 


19.5 


6 


25 


1 to 1 




26-C 


53 


3 


1 


18 


3 


55 


1 to 2.25 




32-B 


47 


2 


44 


18 


3 


67 


1 to 2.25 


Dodge 


1915 


35 


2 


08 


16 


6 


24 


1 to 2.3 


Ford 


T 


20 


1 


82 


.3 


4 


25 


1 to 1.71 




N-1916 


40 


2 


46 


» 


2 


. . 21 to 19 




35 




4 


23 


24 


4 


30 


1 to 1.65 




48 


82 


3 


93 


20 


6 


30 


1 to 1.5 




A-3 




4 


47 


21.125 


6 


60 


1 to 1.375 




B-3 




3 


74 


21.125 


6 


60 


1 to 1 . 375 








3 


37 


19 . 625 


6 


60 


1 to 1.375 




Four 


18 


1 


49 


14.25 


2 


25.5 


1 to 1.828 


Saxon 


Six 


34.7 


3 




14 


4 


25.5 


1 to 2 


Studebaker 


1916-4 


40 


2 


9 


18 


6 


34 


3 to 4 


Studebaker 


1916-6 


50 


2 


9 


18 


6 


34 


3 to 4 


Willys-Overland. . . 


.| 83 


35 


2 


63 


16 


6 


34 


1 to 2 . 1 



The standardization of the fan, of course, has for its ob- 
ject the saving of money to both the manufacturers of auto- 
mobiles and fans and for all practical purposes the only 
work which could be undertaken immediately in this direction 
would be that which would have effect on the costs of fan 
manufacture. The reduction in the number of pressed metal 
fan sizes to be made would be the first point to consider. To 
reduce the number of sizes, the first step would be to make 
four or five standard diameters, allowing the pitch and num- 
ber of blades to remain matters of choice with the fan man- 
ufacturer. 

Where the diameter is limited in this way, it would im- 



mediately give the fan manufacturers fewer sizes to work 
to and would no doubt result in a saving. In addition, the 
dimensions at the hub are also capable of standardization, 
particularly in the pressed metal designs. The bore of the 
fan and the dimensions of the bolt circle together with the 
bolt sizes and distribution are also susceptible of standardiza- 
tion since practice in mounting does not vary so widely that 
it could not be brought into line at this point. 

The cast fans are more difficult to handle than the pressed 
metal design because when cast the design has been worked 
out to fit some particular mounting condition in most in- 
stances. Still, it might be possible that pressed metal and 
cast practice could be brought down to the same level as re- 
gards hub dimensions and bearing mountings. Where ball 
bearing fans are used, and this is rapidly becoming general 
practice, the bearing mountings are certainly a feature which 
could be well brought down to a limited basis. 

Pitch Relatively Unimportant 

No radical step such as making hard and fast rules for 
fan diameters pitches and numbers of blades could be thought 
of at the outset, but it is reasonably certain that with the 
diameters determined the number of blades used would be- 
gin to reduce itself to a standard quantity for fans of given 
dimensions. The matter of pitch is relatively unimportant 
in the pressed metal design because it is simply a question 
of bending the blades to the required angle. It is quite cer- 
tain that the variations of pitch angle will not be so great 
but that a slight variation in the bending process will take 
care of the entire range of pitches. Referring to the table 
herewith, an angle of about 30 deg. to the plane of rotation 
seems to strike quite close to general practice. 

In spite of all these variations in pitch the problem as re- 
gards this matter is not one which need fundamentally to 
be examined until after the work of inducing fan manufac- 
turers and automobile manufacturers to accept a series of 
graduated diameters for pressed metal fans which will cover 
the desired field and yet require only a few designs in place 
of the large number now in use. The standardization of 
the hub will also be of benefit to ball bearing manufacturers. 



Weather-Proof Top for Fords 



ATOP designed to make the Ford an all-year car in the 
strictest sense of the word has been brought out under 
the name of the limousine top for Fords, by the Detroit 
Weather-Proof Body Co., Detroit, Mich. It is an attractive 
and practical removable top which can be easily handled and 
sells for a moderate price. The top is designed to be of good 
appearance and to have attractive lines while at the same 
time having substantial workmanship. 

The canopy frame work is made of wood and the braces 
are of light and strong sheet steel. The entire top and sides 
are covered with a high grade of imitation leather which is 
weather-proof. The inside lining is of fine gray cloth giving 
a very smart finish. The side panels are plate glass. The 
doors are a patent flexible design which slide noiselessly up 
and down, disappearing entirely from view when raised. It 
is possible with this door to open it partially for ventilation 
and it is claimed by the designers that with this arrange- 
ment the top has exceptional conveniences for ventilation. 
With everything closed, the car is entirely storm and weather- 
proof, but by removing the side panels and doors, which can 
be done quickly, a very handsome fair-weather top remains. 
A rain-vision windshield is included. 

The limousine top for Fords which has been designed and 
built with a view of obviating any rattle can be put on by 
anyone who is able to handle a wrench and screwdriver and 
for owners of 1914 Fords a special cowl is supplied for a 
small additional sum. The tops sell for $77. 




Limousine top for Fords open and closed 
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Simplicity Features Republic Trucks 



Wide Range of Bodies 
for Every Class 
of Work 




Side and plan view* of the Republic 2-ton chassis, showing strong but simple construction 

IN the passenger car field the big outputs of moderately- 
priced cars come mainly from factories where the as- 
sembly system of manufacture has been adopted, and it 
is reasonable to suppose that much the same industrial con- 
dition prevails in the truck division. But there is one strik- 
ing difference, which makes it impossible for passenger car 
procedure to be applied to truck manufacture without any 
change in method and this is the fact that absolute single 
model specialization is an impossibility. 

The assembler of truck chassis can make a wide range of 
sizes without great expense because the whole field of motor 
and parts manufacture offers him so wide a choice of com- 
ponents. Careful layout design enables the assembly process 
to be closely similar for quite a wide range of models, and 
the truck lacks the elaborate fittings and body parts of a 
passenger car, so it is possible to make half a dozen commer- 
cial vehicle models almost as economically as to make one 
only. 

Acting on this principle the Republic Motor Truck Co., 
Alma, Mich., is able to produce a sufficiently wide range of 
vehicles to suit almost any sort of work at distinctly mod- 
erate prices, as instance the %-ton at $995 and the 2-ton at 
$1,830. 

The Republic company is an upholder of the internal gear 
drive, using this type of axle on both chassis. Two makes of 
axle are used, the smaller truck having a Torbensen and the 
other a Celfor. All have unit power plants and large diam- 
eter tubular propeller shafts. 

The choice of the internal gear 
axle has been dictated by the belief 
of the Republic company that its 
light weight in proportion to its 
strength is a very real advantage. It 
is easy to obtain a wide range of sizes, 
and another very large advantage is 
that the gear ratio is readily vari- 
able. To suit the size of the pinion 
and of the annulus gear to the district 
where the truck will be used is a sim- 
ple and inexpensive process, and the 
ultimate renewal of worn gearing is 
equally easy. 

Both the Torbensen axle used on 
the small chassis and the Celfor axles 
of the larger model have stout I- 



section forged members that carry 
the load, a light casing like u small 
passenger car axle containing the 
bevel gearing and the drivesha't3. 
In the Celfor type this driving 
member is mounted ir front of the 
dead axle and in th< smaller Tor- 
bensen is located ber-uid, the tubu- 
lar driveshaft from the gearbox 
passing through the center of the dead axle wLich is enlarged 
and pierced for this purpose. All torsional and driving 
stresses are resisted by the ample rear springs and all shafts 
throughout the axle members are supported on roller bear- 
ings. 

In the design of the axles there are no right or left hand 
parts, which means that bearings, brake bands, etc., are all 
interchangeable, and this further facilitates repairs or ad- 
justments. Brakes are internal and external on drums which 
inclose the driving mechanism at each end of the axle and it 
is to be observed that the length of the various levers and 
the layout of the links enables a very powerful retarding 
force to be exerted without great effort on the part of the 
driver. 

Motor Is a Continental 

The motors used are Continentals, one size caring for the 
%-ton model, and a larger size for the 2-ton. Moderate size 
of motor and a fair crankshaft speed are favored because 
the high speed engine weighs less for its power than the 
slow speed kind. To guard 
against the possibility of 
destructively high speeds, 
the motor is controlled by a 
governor operated by the gas 
passing through the intake. 
This controller is sealed up 



ffl 




Section through Celfor Inter- 
nal gear drive rear axle used In 
2-ton Republic trucks. It It a 
very simple matter to adjust or 
replace the gearing. Light 
weight combined with great 
strength are features 
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inside the intake pipe and has no external connections what- 
ever, so it cannot be tampered with except by tearing 
down the assembly. The Stromberg carbureter bolts to the 
intake pipe and can be removed or replaced without any in- 
terference with the governor mechanism so the governor is 
practically integral with the cylinder block. 

The difference in motor size between the two models is not 
great as the stroke is 5 in. in both, the bore of the smaller 
engine being 3% and that of the larger 3% in. 

Crankcase of Aluminum 

The governor is set to allow a maximum road speed of 
about 20 m.p.h. for the %-ton job, and about 17 m.p.h. for 
the 2-ton. The motors are L-head block types with indi- 
vidually accessible valves. To save weight the whole crank- 
case is aluminum, and in the interests of simplicity the water 
pump is dispensed with, ample syphon circulation being in- 
sured by large water ways within the cylinder casting and 
big outside pipes. Lubrication is a combination of forced 
and splash, the three main crankshaft bearings having a 
pressure supply while dip troughs care for the connecting- 
rod bearings. To the helical timing gears at the front end 
there is a separate lead from the pump, which latter is a 
plunger type operated from the camshaft. Ignition is by 
Bosch magneto, though a complete electrical equipment, in- 
cluding starter and Westinghouse lighting outfit, is obtainable 
for an extra charge. 

A multiple plate dry disk clutch is housed in part of the 
crankcase that incloses the flywheel and the gearbox is bolted 
up on a bell housing. This, being small, is of cast iron, and 
provides three forward speeds, the control being central. 
Large roller bearings support the gearshafts which are of a 
special alloy steel and it is claimed that the gearset is de- 
signed to support a 50 per cent overload, a highly desirable 
feature for a commercial vehicle. 

Frame Is Flexible 

In the frame there is no rigid member, the disposition of 
the components being such that freedom to weave cannot af- 
fect alignment detrimentally. For the engine there is a 
three-point suspension, two motor arms lying close to the fly- 





Three-tpeed Covert gearbox u«ed In the Republic truck* 



wheel and a front end swivel being bolted to a cross member, 
but this same member is not used for the attachment of the 
radiator. It is essential above all else, that frame weave 
shall not affect the delicate structure of the cooling ap- 
paratus, so a special dropped, cross member is mounted in 
front of the motor support and the radiator rests on two 
pads about half the width of the frame apart. A recent 
change in Republic design is the substitution of a pressed 
steel radiator shell with a removable core for the integral 
design used previously. 

Wide Range of Bodies 

In details the Republic chassis are well cared for, there 
being no joint without its greaser, but more important still, 
there are a minimum of places that require lubrication. 
When the body is on, the only places that are in the least 
difficult of access are the universal joints, and these call for 
but infrequent attention. As regards the rest, ten minutes 
would more than suffice to care for everything. Of course 
the range of bodies available is wide. These are all made 
in the Republic plant and the company takes considerable 
pride in the quality of workmanship and the degree of finish. 
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Above — One of the five additions to the 
factory of the Firestone Tire tt Rubber 
Co., Akron, Ohio, whwh aggregate over 
300,000 sq. ft. or 7 acres of floor- 
spate. It is expected these additions 
will be completed before snow flics. 
Through these additions the present 
output of 7f>00 tires per day will be in- 
creased to 12,000 per day, a gain of 60 
per cent. 





Oval — Recent addition to the plant of 
the Hydraulic Pressed Steel Co., 
Cleveland, Ohio, which was originally 
designed to be 360 by 80 /(., the ma- 
terials used being steel, concrete and 
glass. An interesting feature of this 
building is the fact that the contract 
called for its completion in 8 weeks 
but the contractor completed it in 42 
days, thereby earning a bonus of 
$100 per day. Before the building was 
completed it was found necessary to 
enlarge it and the contract was let to 
extend it 200 ft. further, making it 560 
ft. long and 80 ft. wide 



Right — Plant of the Oakes Co., Indi- 
anapolis, Ind., which has added three 
large buildings, increasing the capacity 
of the plant to 2000 fans per day. The 
new plant contains new machinery, 
several 46,000-16. presses, enameling 
ovens, etc. Several acres comprise the 
grounds and private railroad switches 
have been built 
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Above at the left is illustrated the addition re- 
cently completed by the New Process Gear 

Corp., Syracuse, N. Y. This structure is four 
stories in. height and 120 by 100 ft. The main 
plant across the creek is connected with the new 
building by the bridge illustrated. Excavation 
at the right is for an additional five-story build- 
ing, 180 by 100 ft. 

Above at the right is the new four-story com- 
mercial car worm drive axle plant of the Tim- 
ken-Detroit Axle Co., Detroit, Mich. The total 
floorspact is about 100,000 sij. /(., and with ma- 
chine equipment the cost is about $500,000 




Above — Interior of the new truck erecting de- 
partment of the Packard Motor Car Co., Detroit, 
Mich. This building is 240 ft. square and of 
steel and glass construction. As shown in the 
illustration, over 100 trucks were run in on the 
completed portion of the new floor ami given 
final adjustment as fast as the cement dried 



Left — One of the two new factory additions of 
the Remy Electric Co.. Anderson. Ind., which, 
like all the other Remy buildings except the 
administration structure, are one story high so 
that with hiah Ceilings an exceptional amount 
of fresh air and light is admitted 



Right — New storage battery plant 
of the Prest-O-Lite Co., Inc., In- 
dianapolis, Ind., which will in- 
crease the total fioorspace of the. 
company's plant 45,000 sq. ft., or 
33% per cent. This addition, 
which will cost $60,000 and ma- 
chinery $25,000, is to be completed 
Dec. 1, oil construction being 
handled by the company's own 
engineers with the exception of 
the roofing. The company is at 
present turning out 400 storage 
Batteries per day, and this out- 
put will be greatly increased by 
the added facilities 
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Reasons for Motor Overheating 



EDITOR The Automobile: — Will you kindly publish a 
wiring diagram of the Coey Flyer 1916 model? This 
car is new and has a starter which never did work. I 
think that the wiring has been tampered with in transit. 

2 — Also, the motor heats up on level or down grade and 
won't pull at all on a hill or up grade. It does not miss and 
the motor idles nicely, but when it starts up hill the engine 
seems to choke up and stop. It does this on low gear with 
wide open throttle. The mixture smells too rich and the 
carbureter is a Carter with dash control. Have tried the 
control in all positions. 

E. Palestine, Ohio. G. E. M. 
— The wiring of the diagram you request is published in 

Fig. 1. It would be well to see if the coil is securely 
grounded to the angle platform as the system on the Coey is 
grounded throughout. The ignition wiring diagram is in 
the cover of every coil box and the diagram shown is for the 
lighting and starting system. 

2 — The reasons which may be assigned to the trouble you 
mention are: 

a — spark is retarded too much. 

b — float too high in the float chamber. 

c — hot air pipe giving too hot a mixture. 

d — spark shorting across terminal inserts in distributer. 

To eliminate the first trouble, the igniter should be ad- 
vanced on the vertical shaft as far as possible and carried 
practically up to the point where an ignition knock develops. 

The second trouble may be remedied by adjusting a small 
knurled nut on the top of the float chamber to the point 
marked L or to the point where you obtain the best results. 

The third trouble if it is from that, can be remedied by 
taking off the hot air pipe until the weather becomes cooler. 

The fourth trouble can be remedied by cleaning and sand 
papering the inside of the distributer until it is perfectly 
smooth. 

Gathered Wheels for Easy Steering 

Editor The Automobile: — Why is the distance between 
the front wheels of an automobile greater at the top then 
at the bottom? 

2 — How are the valves of a four-cycle engine re-timed? 

3 — What is a floating rear axle? 

4 — What is the difference in connecting the battery cells in 
series or in parallel? 

5 — Will you explain the method of changing from high to 
low speed when a sliding gear transmission is used? 

F. Warren, Mass. W. N. T. 
— The reason for this is to make steering easier. The 

object of tipping the wheels in this manner is to bring the 
point of contact between the wheel and the ground in a 
vertical line below the axis of the steering knuckle. When 
the line of the center of the •steering knuckle produced is 
coincident with the contact of the tire and the ground, there 
is less tendency for the wheel to be thrown out of line when 
an obstruction is met on the road. 

2 — By re-timing the valves you probably refer to bringing 
them back to the original time of opening and closing after 
the timing for some reason has been disarranged. On the 



flywheel of the motor there are marks which indicate the 
actions of the valves when these marks register with a fixed 
point on the engine frame. Taking for instance the mark 
I. O. 1. This indicates that when this mark registers with 
the permanent point, the inlet valve on No. 1 cylinder is 
just starting to open. Therefore, with these two marks 
registering, the camshaft gear must be turned until the 
camshaft is in such a position that the inlet cam on No. 1 
cylinder is just starting to open the valve. The gear is 
then slipped back into mesh and the motor is timed. 

3 — The Automobile published in the issue for Sept. 9, 
on page 472, an article explaining the different types of 
axles. The floating axle is one in which all the weight is 
taken upon the axle housing and the wheel bearings are 
mounted on the outside of this housing. The axle shaft only 
transmits the driving torque and therefore the shaft can 
be withdrawn without altering the position of the wheel. 

4 — When batteries are connected in series, the positive 
poles of one cell are connected with the negative of the next, 
and so on. When in parallel all the negatives are connected 
and all the positives. Connecting in series gives the effect 
of adding the voltages while connecting in parallel adds the 
amperage. Thus, if six 1-volt cells were connected in series, 
the result would be a 6-volt current while in parallel the 
voltage would be about 1. 

5 — In changing from high to low speed, when a sliding 
gear transmission is used, the process merely consists of 
taking out the clutch by depressing the clutch pedal and 
bringing the shifter lever back in the gate to secure the low 
gear mesh. If there is difficulty in doing this without noise 
the clutch should be merely slipped a little and not entirely 
withdrawn. Move the lever with a moment's pause in the 
free position and the clutch will speed up to suit the faster 
revolution of the lower gears; or increase the motor speed 
while in neutral with clutch momentarily engaged. 

Troubled with Explosions in Muffler 

Editor The Automobile: — I have a 1913 Studebaker 35 
and am troubled with explosions in the muffler. I have ground 
in the valves and have tried adjusting the carbureter and 
valves without effect. 

I get the explosion whenever I cut down the gas and par- 
ticularly in going down hill. Am using an exhaust horn. 
Would this have any effect upon it? 

2 — I also have a 1914 Buick truck which does not start on 
the battery without spinning it for 3 or 4 min., but will start 
quite easily on the magneto and will run after starting on 
either magneto or battery. Can you tell me what the trouble 
is and how I could remedy this? 

Allston, Mass. F. W. 

— The only reason for getting an explosion in the muffler is 
that an unburned charge has found its way into this part of 
the car. This means that the cylinders are not firing reg- 
ularly and consequently that there is trouble with the func- 
tioning of either the carburetion or ignition. It would be 
well to examine the spark plug points to see if they are not 
too far apart and also to adjust the carbureter so that the 
motor fires regularly on all four cylinders. The exhaust horn 



Digitized by 



Google 



October 7, 1915 



THE AUTOMOBILE 



661 



has nothing'whatever to do with the muffler explosions which 
are due to the fact that an unburned charge escapes into the 
muffler to be followed by a hot exhaust which explodes the 
unburned charge in the muffler. 
2 — No doubt the batteries are weak and need renewal. 

Setting Loosened Automobile Wheels 

Editor The Automobile: — Kindly give me the proper 
method of setting automobile wheels that have loosened in 
the felloe and hub. 

2 — Give me the timing of the 1910 4-40 Locomobile. 

Manhattan, Nev. F. C. 

— This work will have to be done by a competent wheel- 
wright who will have to thoroughly go into the causes of 
the loosening before he can make a repair. It would be 
dangerous to attempt to do this work yourself as the failure 
of the wheel might result, with serious consequences. 

2 — The timing of the 1910 4-40 Locomobiles is as follows: 
Admission opens on top center; admission closes % in. past 
bottom center; exhaust opens % in. before bottom center, 
and exhaust closes V* in. past top center. 

Complete Circuit for Splitdorf Ignition 

Editor The Automobile: — Will you kindly publish sketch 
showing the complete circuit for a Splitdorf coil, showing 
both battery and magneto circuits? 

Barberton, Ohio. F. S. 

— You do not mention the model magneto you refer to nor 
whether you are using the dash transformer or the tube 
transformer. A typical wiring diagram for each is given ir 
Fig. 2. 

Operation of Chevrolet Electric System 

Editor The Automobile: — I have recently bought a 
Chevrolet roadster and would like to get a simple description 
of the workings of the electric starting, lighting and ignition 
systems used on this car; Auto-Lite and Connecticut ignition. 

If such descriptive articles have appeared in The 
Automobile please mention issue. 

Washington, D. C. J. S. C. 

— The starting, lighting and ignition system is composed 
of the Auto-Lite for cranking and lighting and the Con- 
necticut for ignition. The Auto-Lite lighting and cranking 
system is the two-unit type, an electric motor connected 
through the Bendix drive with teeth in the flywheel rim, 
serving for rotating the crankshaft and a separate gen- 
erator driven by helical gearing providing current for light- 
ing and ignition. The latter has in unit with it a Con- 
necticut coil and distributer to take care of the ignition. A 
complete description of the Chevrolet line appeared in The 
Automobile for Nov. 26, 1914, on page 989. 

Weights of Franklin Power Plants 

Editor The Automobile: — Kindly publish the weight of 
Franklin series five and eight motors, no electrical equipment 
for lighting and starting in either case. 

Chula Vista, Cal. H. A. Sprague. 

— The weight of the Franklin motors is always computed 
as assembled completely with the clutch which is housed in 
the flywheel. Including the starter, the series 5 Franklin 
motor weighs 634 lb. The series 8, 642 lb. The starter alone 
for the series 5 weighs 92 lb. and for the series 8, 58 lb. 
These figures do not include the battery unit 

Building High-Speed Light Six Racer 

Editor The Automobile: — I contemplate building a small 
bore, high-speed racer. I want to use a small light weight, 
high-speed motor of 3 by 5 bore and stroke, six-cylinder, 



delivering its maximum power at 3000 r.p.m. I contemplate 
using a 3 to 1 gear with 32 by 4 tires. Is this type of motor 
suited for this work and is this gear too big? Any other 
information along this line would be greatly appreciated. 

Tompkinsville, N. Y. G. S. 

— The best way to proceed is first to build the motor, then 
place it upon the block securing the horsepower curve after 
which the gear ratios can be laid out so that the motor is 
capable of operating at the peak of the horsepower curve 
when the maximum effort is desired. The arrangement of 
the manifolds, gas passages, etc., have so much to do with 
the motor that it will be impossible to predict the perform- 
ance in advance. 

Extreme Bore Limited by Practice 

Editor The Automobile: — Would you kindly advise me 
the extreme bore regardless of the length of the stroke which 
could be used in a motor to come under the 300 cu. in. piston 
displacement? 

Orchard Lake, Mich. C. H. B. 

— By this you no doubt mean to infer that the motor must 
be within the limit of practical design and since you do not 
mention the number of cylinders, a four-cylinder motor will 
be assumed. Taking a motor of 3-in. stroke as being about 
as little as possible to come under the head of even reasonable 
practice, the bore of such a motor would be 5% in. to give a 
displacement of 295.2 cu. in. 

Information on a 1908 Pope-Toledo 

Editor The Automobile: — Will you kindly furnish me 
with the following information regarding a 1908 Pope-Toledo 
four-cylinder motor, 4% by 6? 

1 — Center to center distance on the tie rod. 

2 — Timing of valves. 

3 — In the bore of the driving gear on the camshaft are 
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Fig. 3— Connecting (trap which I* cut on Delco system In Installing 
an ammeter 

two keyways. Are these intended for setting for high or 
low speed? 

4 — Center to center distance from rear to front axle 
spindles. 

5 — Principles and operation of the oiler with which this 
machine is equipped. It is a five-feed oiler with a single 
pump, but the oil is delivered through individual sight feeds. 
It would appear that it is forced under a small piston 
inclosed in the sight feed glass which rises under the 
pressure. The top of the piston shows a white telltale and 
the oil is by-passed under the piston to the delivery tube. 

6 — Is the auxiliary dash tank equipped with any form of 
automatic shutoff to take care of pressure delivery from the 
rear tank? 

7 — The splash oiler does not appear adequate to properly 
supply oil to the crank throws and it is contemplated install- 
ing a high pressure single-cylinder pump connected by mani- 
fold to the crank throws and camshaft bearings. Is this 
advisable? 

8 — When reducing the load on the chassis is it possible to 
remove some of the spring plates? 

Camden, N. J. W. S. C. 

— The distance, center to center, on the tie rod is 46% in. 
The dimensions of this motor are 4% by 5% in. 

2 — The timing of the valves is as follows: The exhaust 
opens % in. before center, and closes % in. past center. The 
intake opens 1/16 in. past center and closes according to 
above. This is measured on the flywheel. 

3 — In the bore of the driving gear on the camshaft are 
two keyways. These are not intended for setting the high 
or low speed. 

4 — The center to center distance from the rear to the front 
axle spindles is 125% in. 

5 — The oil in the five-feed oiler is forced under a small 
piston inclosed in the sight feed glass which rises under the 
pressure. The top of the piston shows a white telltale and 
the oil is by-passed under the piston to the delivery tube. 

6 — The auxiliary dash tank is equipped with any form of 
automatic shutoff and will take care of pressure delivery 
from the rear tank. It is not advisable to install a high 
pressure single-cylinder pump connected by manifold to the 
crank throws and camshaft bearings. 

7— No. 

8 — It is suggested that you install new springs when reduc- 
ing the load in the chassis, and we would not advise removing 
the spring plates. 

Wants to Install Ammeter on Delco System 

Editor The Automobile: — We have a Buick 37, 1914 
model, equipped with Delco system and would like to install 
an ammeter showing the charging rate, but not to show a 



discharge when the starter pedal is pressed down to start 
the engine. 

Iuka, Kansas. M. & P. 

— The accompanying wiring diagram shown in Fig. 4 r 
gives the connections necessary to install the ammeter. In 
order to make this operative it is necessary that the brass 
strap connection between the motor terminal and the gen- 
erator terminal on the side of the motor generator be cut. 
This is a very easy matter with the later types of these 
instruments where the strap is on the outside, but which will 
be considerable labor if the instrument is of the earlier type 
in which the connection is on the inside of the frame. 

A diagram showing how this may be connected on the Delco 
system is given in Fig. 3. 

Zip Motor Built in Detroit 

Editor The Automobile: — Can you tell me who built the 
motor and who built the wheels for the Zip cyclecar? Is it 
possible to replace the bearings in these wheels without 
removing the spokes first? 

2 — What size Hess-Bright ball bearings would fit these 
wheels? 

Pueblo, Col. L. C. J. 

— You do not state the model you are driving. The Zip 
Cyclecar Co. discontinued operations last November, although 
the service business is at present being continued by H. A. 
Huebotter, 2110 Main Street, Davenport, Iowa. The twin- 
cylinder air-cooled motor was made by the Universal Ma- 
chinery Co., Milwaukee, Wis. The four-cylinder water-cooled 
motor was built by the Hermann Engineering Co., Detroit, 
Mich. The wheels were made by the Standard Welding Co., 
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Fig. A — Wiring diagram showing the location of the ammeter con- 
nections on the Delco system 

Cleveland, Ohio. The cups of the wheel bearings cannot be 
taken from the hub without disassembling the wheel and it 
is generally preferable to replace the wheel altogether. 
Prices on the different parts can be obtained from the address 
given. No record of any experiments with annular ball 
bearings in these wheels are on file. 

Piston Displacements of Racing Cars 

Editor The Automobile: — What is the bore and stroke of 
the four racing cars, Mercedes, Peugeot, Delage and Bugatti? 

2 — What piston displacement have they? 

3 — How many cylinders? 

4 — What radiators do they use? 

5 — Do six-, eight- and twelve-cylinder cars compete with 
four-cylinder cars on the Chicago board track providing the 
piston displacements are the same? 

St. Louis, Mo. A. L. E. B. 

— Bore and stroke of the 4.5-liter Peugeot is 3.62 by 6.64. 
The new Peugeot racers known as the 3-liter cars, have bore 
and stroke of 3.07 by 6.13. The Bugatti has a bore of 4 in. 
and a stroke of 5.937. The Delage has a bore of 3.65 and a 
stroke of 7.1 and the Mercedes is 3.69 by 6.3. 
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2 — The piston displacements are as follows: Mercedes 
270.9; Peugeot 183 and 274; Delage 299, and Bugatti 298. 

3 — These cars are all four-cylinder types. 

4 — The radiators are not alike and The Automobile has 
no record of the manufacturer. 

5 — The racing rules do not limit the number of cylinders, 
merely providing a piston displacement limit. 

Starting on Compression Not Harmful 

Editor The Automobile: — Does starting the engine of an 
automobile on compression affect the engine in any way? 

Dallas, Tex. W. B. S. 

— This method of starting will not harm the motor, 
although at one time its effects were seriously considered. 
The general consensus of opinion is that the explosion is so 
much weaker than the ordinary one that no harm could 
possibly result. 

Brake and Drawbar Horsepower 

Editor The Automobile: — Please explain the difference 
between brake horsepower and horsepower at the drawbar? 



Also, is the horsepower the same for all manufacturers and 
is its value 550 ft.-lb. per second? 

Rock Island, 111. C. H. H. 

— Brake horsepower signifies the horsepower delivered by 
the crankshaft of the motor and is generally measured upon 
some form of braking device such as the Prony brake or 
some type of dynamometer. Horsepower at the drawbar is 
generally a measure of the towing power of the vehicle. 

Horsepower means the same to all manufacturers as it is 
a definite quantity meaning 33,000 ft.-lb. per minute, or 
550 ft.-lb. per second. 

Timing of the Two-Speed Model A Krit 

Editor The Automobile: — Please give me the timing of 
a Krit model A two-speed motor? Kindly show the position 
of crank throw as spark occurs in the first cylinder. 

Marion, Ohio. D. G. T. 

— The spark timing of this motor is such that the explosion 
occurs when the piston is within 3/32 in. of completing the 
stroke. This will enable you to set your ignition timing 
accordingly. 



New Connecticut System Is More Compact 




New Connecticut Igniter housing which has 
a rounded top for the reception of the leads 
to the spark plug. This Improved design 
eliminates the gathering places for moisture 
and dust and Is an Improvement over the flat 
top design 



THE Connecticut Telephone & Electric 
Co., Meriden, Conn., has brought 
out an improved type of its automatic 
ignition system which is considerably 
simplified and more compact than pre- 
vious types. The principle has not been 
altered, the improvement having to do 
only with mechanical construction. 

The igniter housing now has a rounded 
top for the reception of the leads to the 
spark plugs, this form being an improve- 
ment over the flat top in that it provides 
no lodging place for moisture and dust, 
etc. At the same time, the housing 
which carries the distributer segments 
has been made lighter. The distributer 
arm also has been lightened and made 
more compact. Other improvements in- 
clude the adoption of a new type of com- 
pression lock washer holding the cover 
plate over the breaker mechanism in 
place and a new type of inclosed ball 
bearing at the lower end of the driving 
shaft. 

In principle, the new type of switch, 
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Connections for the automatic thermostatic Ignition switch release 



which is in addition to the standard 
round type, is exactly like the older one 
except that it is mounted entirely be- 
hind the dash with nothing in view ex- 
cept a plate and four switch buttons. 
One of these serves to make the igni- 
tion circuit and another to break it. A 
third button switches on head and tail 
lamp and the fourth button dims the 
head lamps for city driving. Any com- 
bination of lighting switches can be in- 
corporated in the switch plate. 

When the ignition switch is closed, 
current drawn from the storage battery 
is caused to pass through a tiny thermo- 
stat on its way to the coil and thence to 
the distributer and finally to the plugs. 
If the motor is not started within a 
short time after the switch is closed — 
the length of time is easily adjustable — 
the thermostat closes a circuit through a 
tiny electric buzzer operating a releas- 
ing hammer which automatically opens 
the ignition circuit and thus prevents 
the battery draining itself. Obviously, 
if the motor is stalled and not again 
started, the thermostat will open the cir- 
cuit in the same way. Thus, it is impos- 
sible for the motor to stand idle for more 
than a minute or so with the ignition 
switch closed. When the motor is run- 
ning the amount of current passing 
through the thermostat is so small that 
it is negligible ard has no effect. 




Compact Connecticut switchboard 
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Cleveland Starter for Fords 

UNDER the name of the Cleveland 
spring cranker a starter has been 
brought out for Ford cars which 
derives its power from a flat chrome- 
vanadium spring 2% in. wide and 12 ft 
long. This spring is coiled like the 
main spring in a clock, one end being 
fastened to the steel case and the other 
to an extension of the crankshaft. The 
winding is accomplished by a pawl and 
ratchet arrangement which is released 
by a trigger on the dash. 

When the motor starts running under 
its own power the spring automatically 
rewinds, and when fully wound the appa- 
ratus ceases to operate. The rewinding 
takes from 20 to 30 sec, according to 
the speed of the motor. The price com- 
plete is $45.— The Forest City Electric 
Co., Cleveland, Ohio. 

Ideal Tire Testing Tank 

For a garage convenience there has 
been brought out a tire testing tank of 
porcelain under the name of Ideal. The 
white porcelain background reflects in- 
stantly the bubbles as they arise from 
the leak in the inflated tube. The porce- 
lain used in these tanks is highly glazed 
so that its surface may be cut clean and 
white without any trouble. The tank 
stands 30 in. from the floor and will hold 
the largest tube. Its height from the 
floor to the top of the rim is 32 in.; 
inside depth is 15 in.; inside width, 8 in.; 
length over all, 36 in., and inside length, 
32 in. To connect this fixture with the 
sewer a 1%-in. trap should be used. It 
may be filled with water by hose or 
overhead swinging faucets as desired. — 
The Trenton Potteries Co., Trenton, N. J. 

Seng Circular Switch 

The Seng ring, of smaller diameter 
than the steering wheel, is placed under 
the wheel and concentric with it; its 
diameter is such that it is conveniently 
reached by the fingers. Pressure on it 
closes the horn circuit and sounds the 
signal; the pressure may be applied at 
any point, and the position of the steer- 
ing wheel makes no difference. Price 
$3, Ford type $2.50.— W. P. Seng, 
Chicago, 111. 

Line Wheel Aligner 

The Line tool for testing the align- 
ment of the front wheels of a car con- 
sists of a tubular shank with the endi 
bent at right angles and carrying ad 
justable pointers which can be applied 




Cleveland starter on Ford motor 




Ideal porcelain tank for tire testing 




Seng circular steering wheel horn switch 




to the rims, obtaining true measurements 
and eliminating the uncertainty due to 
measuring from tires which are not per- 
fectly true. The vertical adjustable rods 
are graduated, as is also one of the hori- 
zontal pointers. The bent shank facili- 
tates getting the measurement at the 
rear of the wheels. Price, $10. — 
Mechanical Utilities Corp., Chicago, IU. 

Holophane Reflectors 

A heavy metal reflector, designed es- 
pecially for outdoor work where it will 
be subjected to the action of the weather, 
is one of the products of the Holophane 
Works. Heavy porcelain enamel is used 
on all the surfaces, white inside and 
green outside, with the exception of a 
copper nut at the top. This reflector is 
suitable for headlights and is detachable. 

The nut is tapped for %-in. pipe con- 
nection and is locked to the reflector 
by a bearing of ample surface. By 
using four lights around a car an excel- 
lent illumination is obtained. The angle 
type, 12)4 in. in diameter and 14% in. 
deep, is suitable for such work. A lamp 
for use in this work is turned out which 
has 200-watt argon-filled Mazda light 
The list price of the reflector is $4 each. 
— General Electric Co., Cleveland, Ohio. 

Camp Bed for Small Cars 

A canvas bed, utilizing the seat 
cushions and braced by iron rods, is slung 
under the raised top of the car and 
affords comfortable sleeping accommo- 
dation for two persons. The makers 
state that it can be put up in about 3 
min. When not in use the bed can 
be rolled into a compact bundle and 
stowed on the running board or any other 
convenient place. — Price, Ford type, 
$7.50; other small cars, $8.50. — Auto Bed 
Co., Bellingham, Wash. 
Stevens Duplex Reamers 

A new line of reamers specially de- 
signed for repairmen handling Ford cars 
has been brought out under the name 
Duplex. Among others, two reamers 
are for fitting of the spindle bodies and 
spindle arm bushings. The diameters 
of the two reamers which are contained 
in the one tool are 0.564 and 0.506 in. 
The reamer is supplied with both 
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straight and twisted flutes. Other ream- 
ers made by the same concern are plain 
and expanding types of special Ford 
sizes for use on worn or reflnished parts. 
These are used in work of various bush- 
ings in the Ford car and can be brought 
up to 0.O05 in. over size when desired. 

To meet the demand for a cylinder 
reamer that can be used in an ordinary 
drill press the same concern is marketing 
one which is made with inserted blades 
having a cutting angle in clearance re- 
quiring but little power to operate. This 
reamer is fitted with a No. 4 Morse taper 
reamer shank, and the maker states that 
it will ream the Ford cylinders accu- 
rately in 15 min. It enables the reaming 
of cylinders for taking 1/32-in. over- 
sized - piston. The prices of the above 
tools are $2 for the Duplex reamer, 
prices on request for the plain and ex- 
panding reamers, and $16 for the cylin- 
der reamer. — Stevens & Co., New York 
City. 

Norton's Spring Leaf Spreader 

The leaves of the spring require 
lubricating as well as any other part of 
the car, for if they become dry they are 
likely to rust together, preventing free 
sliding and increasing the tendency 
toward squeaks. Springs which have 
become rusty between the leaves cause 
hard riding which in turn results in 
worn tires and Anally broken springs. 
With this spring leaf spreader, the 
heaviest springs can have the leaves 
separated widely enough to insert 
graphite, the best known lubricant for 
this purpose. 

As shown by the illustration, the tool 
is complete in itself, being strong and 
serviceable and designed to resist wear. 
The spur or wedge is of chrome nickel 
steel while the lever which spreads the 
leaves is a hard steel casting. The end 
of the lever is a cam enters itself on 
one side of the spring and at the same 
time draws the spur in on the other. The 
price of the tool is $2. — I. S. Spencer's 
Sons, Guilford, Conn. 

Tempco Spark Plug Brush 

A spring steel wire brush set into a 
malleable iron handle and designed for 
cleaning carbon and other foreign matter 
from spark plugs is the Tempco. The 
end of the handle is forked and forms an 



Canvas bed for um on small cars. It Is Illus- 
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Norton spring leaf spreader for lubricating 
the leaves 




Tempco steel spark plug brush 





Trump piston ring, showing section Tomahawk wedge-shaped spring lubricator 



alligator useful for turning small nuts, 
such as terminal nuts. The head termi- 
nates in a screwdriver tip, which is use- 
ful for adjusting spark plug points. The 
brush sells for 40 cents. — Tempco Mfg. 
Co., Chicago, 111. 

Trump Triple Piston Ring 

Made in three sections. The central 
section is of T-shaped cross section, hav- 
ing flanges which fit into recesses in the 
two outer sections. All are diagonally 
split and the joints are set at equal in- 
tervals. The sections are concentric. 
The ring may be applied complete, as if 
it was of ordinary construction, or it 
may be put on one section at a time. The 
makers state that the interstices between 
the rings hold oil which forms a seal. 
The rings are 75 cents each. — Trump 
Mfg. Co., Crown Point, Ind. 

Tomahawk Spring Lubricator 

A wedge-shaped spreader for leaf 
springs has a forked edge, in which is 
a hole for the passage of grease; the 
spreader head is attached by means of 
a short shank to a cylindrical grease 
container, a passage through the shank 
conveying grease to the outlet in the 
fork. A twist of the container forces 
grease through the passages and out at 
the spreader. The butt of the spreader 
is made so that it can be hammered to 
force the tool in. Soft graphite grease 
is recommended for the work. Price, 75 
cents.— C. W. M. Co., Buffalo, N. Y. 

Marvel Bjdy Cleaner 

This cleaner is a liquid which the ma- 
ker states is non-poisonous and non-vola- 
tile and which, when applied to varnished 
body work with clean waste and wiped 
off with dry waste, is designed to remove 
all dirt and leave a polished surface. It 
is intended to take the place of ordinary 
washing and cleaning in addition to fur- 
nishing the polishing feature. It sells 
for $3 per gal., $1.75 for % gal., $1 per 
qt. — Drew Auto Supply Co., Brooklyn, 
N. Y. 

Efficiency Gas 

While this method of lubricating is not 
new, the makers of Efficiency Gas state 
that their product mixes with gasoline 
much more thoroughly than does ordi- 
nary lubricating oil and that it vaporizes 
in the cylinders and is deposited on them ; 
a film is formed on the walls of the com- 
bustion chamber and, the makers assert, 
prevents the adherence of carbon. 

It is stated that Efficiency Gas will 
thoroughly mix with gasoline without 
stirring or otherwise agitating it; that 
it will not gum up the needle valve or 
other parts of the carbureter; and that 
it will thoroughly lubricate the cylinders. 
One gal. is sufficient for treating 640 gal. 
of gasoline. The price is $4.50 per gal., 
$2.50 per half gal— Gas Engine Effi- 
ciency Co., St. Louis, Mo. 
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Big Turning Machine Saves $250 Daily 

Bullard Multimatic Machines Ford Flywheel in 1 Min. 44 Sec. 




A COMPARATIVELY new tool is the Bullard Multimatic 
illustrated above, its object being to enable the rapid 
automatic production of flywheels or similar parts, the only 
handling required being the insertion of rough castings and 
removal of finished work. Essentially the machine consists 
of six vertical spindles akin to those of a boring mill, but 
arranged on a circular table. This table is itself on a center 
and is used to bring the work into seven successive positions. 
There are six tool carriers located on a massive frame that 
forms the upper part of the machine so of the seven revolving 
work spindles six are in position at one instant beneath 
different cutters and one is idle. 

Method of Operation 

From this brief description and the illustrations the action 
of the tool is made obvious. To start work a flywheel in the 
rough is placed on the open work table and the first indexing 
movement of the large circular table brings the casting under 
the first tool. While this is at work on the first operation the 
attendant places a second rough casting on the next work 
table and at the next indexing this is carried one stage for- 
ward while the first wheel is carried on to a position beneath 
the cutter for the second operation. At the seventh indexing 
the first wheel comes opposite the operator in the finished 
state and he has merely to remove it, substituting a fresh 
casting. 

Needless to say, such a gigantic machine is only of value 



where fairly large output prevails, but in the Ford plant it 
is stated that the first two machines to be installed saved 
$250 a day. In a 10-hour day it is possible to produce nearly 
1,000 flywheels from one machine. The price of the tool is 
about $8,000 but in writing the makers some 6 months after 
the first installation the Ford company said that the cost 
of the first two had been worked off. Similar equipment is 
to be found in several other plants and one of the Multimatics 
will be used in Packard production for this season. 

This tool is a particularly good example of the type of new 
machinery which is assisting to cut down the cost of manu- 
facture mentioned in The Automobile article last week which 
dealt with the reasons for the reduced prices prevailing in 
1916 model cars. 

Had it not been for the great pressure of war orders on 
all branches of the engineering trade of America it is prob- 
able that a much larger number of machines similar to those 
illustrated would have been available for the rapid and eco- 
nomical production of other parts. It is only recently that 
the automobile trade has had special attention from the ma- 
chine tool manufacturer, and the latter is certain to devote 
more of his time to studying it as soon as the present state 
of affairs relaxes a little. The production of crankshafts, 
gears and special work of a like nature could be speeded up 
greatly by new processes and the quantities are now great 
enough for it to be worth while to spend large sums in 
developing new tools. 
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The British Import Duty 

GREAT BRITAIN has imposed an import duty of 
33 1 /3 per cent on automobiles and parts with 
a view to producing revenue and also protecting the 
British automobile manufacturers. It cannot be 
questioned that the revenue is assured, but the effi- 
cacy of the protection is to be doubted. The 
enormous success of American automobiles through- 
out the British Empire is due to their quality and to 
the manufacturing methods which enable them to 
be produced so cheaply. Unless the British makers 
revise their methods of manufacture the duty will 
not be of greater assistance to them, in their home 
country, than it has been in the past in the British 
colonies. In Canada, Australia, New Zealand and 
South Africa the American car is supreme despite a 
high import duty which the British maker has not 
got against him in these countries. Why, therefore, 
should it help him particularly at home? 

The American automobile industry has never 
made a great effort to secure British business ; it has 
rather taken the orders that are brought to it and 
it often allows its British agents to add extravagant 
profits. The effect of the British duty is more 
likely to lead American manufacturers to study the 
valuable British field more closely than it is to act 
against them. Nothing stimulates the American 
manufacturer so much as obstacles to be overcome 
in the development of trade. 



Eliminating Waste Metal 

EVERY pound of metal or wood in an automobile 
that is not working is as useless to the owner 
as the mud that collects inside the fenders. And it 
is worse than that for it cannot be washed off, and 
it costs money to carry about from place to place. 

It is only because there have been so many other 
wonderfully interesting things to develop and dis- 
cover that automobile engineers have so long neg- 
lected the weight question, but the neglect has had 
an evil effect in that it has blinded the eyes of most 
of us to its absurdity. There are still plenty of en- ; 
gineers who will say with conviction that a com- 
fortable car must be a heavy car. Such an opinion, 
is due to lack of thought and lack of experience with;- 
light machines. 

In The Automobile for Aug. 5 the possibilities 
of weight saving by use of light metals was con- 
sidered and in this issue there is an account of an- 
other method for obtaining lightness through the 
design of all parts primarily from the weight view- 
point. It is by a combination of both systems that 
the automobile of the future will be developed in 
which the waste material will be no more than a 
man could carry. 

A Chicago Section 

CHICAGO has been chosen as the home of a new 
section of the Society of Automobile Engineers. 
Far greater possibilities than the grouping together 
of the members of the society located in this section 
of the country may be expected from the organization 
of this new branch. Chicago is the meeting place of 
the great agricultural section of the West, the great 
manufacturing industry of the central states and the 
most important market place of the continent. It is 
the greatest educational section west of New York. 
It is the gateway to the Great Lakes and in the heart 
of giant industries of every description. 

An industry of as varied a nature as the manufac- 
ture of automobiles cannot fail to draw inspiration 
from the environment surrounding the new section. 
The Chicago I-will spirit is bound to permeate the 
atmosphere of its meetings and reflect itself in the 
work of the new organization. The sections are the 
roots of the society and the new offshoot from the 
parent organization could not have struck richer soil 
than the metropolis of the middle West. New 
thoughts, new ideas and a rich field of endeavor can- 
not fail to have their influence on the work of the 
society. 

Here is the connecting link between the manufac- 
turer and the consumer. Instead of intimate conver- 
sation of manufacturer with manufacturer it can 
readily be conceived that discussion of subjects of a 
broader interest will find their way into the proceed- 
ings of the new body. The people of the Chicago 
territory are eagerly following the progress of the 
automobile industry. The annual exhibitions bring 
to the city thousands of the natives of other states, 
and it is indeed fit that this great center has been 
selected as another center for S. A. E. activity. 
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Britain Taxes Ceylon 
Rubber 

2y% Cents a Lb. Charged on 
Shipments from London — 
Will Stabilize Prices 

New York City, Oct. 6 — Rubber from 
Ceylon and exported by England has 
been taxed 2% cents a pound by Great 
Britain, thus adding about $500,000 
yearly to the cost to rubber importers in 
this country. This export has been added 
for revenue purposes. The United 
States from Jan. 1 to Aug. 16 imported 
from Ceylon 8,567,536 lb. of rubber. Last 
month, the imports ran up to 1,726,000 
lb. At this rate imports amount yearly 
to about 20,000,000 lb. As the United 
States is the second largest user of this 
rubber and as about 95 per cent of the 
tire companies are using it, it is expected 
that prices will be more stabilized. It is 
expected that rubber from the other 
Eastern States will also receive a tax. 

The United States in normal times con- 
sumes 50 per cent of the world's produc- 
tion of rubber, and since the war its 
consumption has grown to about 60 per 
cent of the total supply. 

It is doubtful whether the imposition 
of the tax will turn American buyers 
from the British supply to the Brazilian, 
as it is stated that the Ceylon rubber is 
25 per cent richer than the Para product 
because of loss in washing. And then 
again, the material derived from culti- 
vated plantations in the East, where 
modern facilities for gathering are es- 
tablished, is superior in condition to the 
Brazilian output gathered by natives. 
The Ceylon rubber is cleaned, milled 
and dried upon purchase and is ready for 
manufacturing, whereas South American 
Para requires from one to two months to 
be made ready for the mills. This means 
that firms patronizing Brazilian agents 
must have capital tied up for a longer 
period, must employ extra labor and must 
increase their mill capacity:* At the pres- 
ent time there is a drought in the north- 
ern part of Brazil. 

Plan Automobile Reserve Corps 
New York City, Oct. 5 — The organi- 
zation of an Automobile Reserve Corps 
is being effected in this city following 
the publication in Motor Print of an ar- 
ticle by Secretary of War Garrison ap- 
proving of the idea. 

Among the officers of the National 
Guard in New York City who are lead- 
ing in the movement are Major General 
John F. O'Ryan and Captain Lorillard 
Spencer, the latter a member of the 
Metropolitan Section of the S. A. E. The 
Automobile Club of America has given 
its indorsement. 
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It is likely that within the next two 
weeks a mass meeting of motorists will 
be held in one of the largest armories in 
the city, at which military authorities 
and well known motorists will be asked 
to speak. 

Governor Phillips Lee Goldsborough of 
Maryland, announced to-day in a state- 
ment that he heartily approves of the 
organization of the Automobile Reserve 
Corps in each State and trusts that it 
will be successfully carried out. This 
will mean the establishment of a corps in 
Maryland as the Governor is com- 
mander-in-chief of the militia. 

Anyone interested in the movement 
should address G. T. Bindbeutel, 239 
West Thirty-ninth Street, New York 
City. 

dwell Resigns from Chalmers 

Detroit, Mich., Oct. 5 — Lee Olwell, 
vice-president of the Chalmers Motor 
Car Co., has resigned, his resignation to 
take effect Nov. 1. Mr. Olwell came to 
Detroit in March, 1914, from Dayton, 
Ohio, where for three years he had been 
advertising director of the National Cash 
Register Co. 

Maxwell May Pay Back Dividends 

New York City, Oct. 6 — The plan for 
the wiping out of the 16 per cent back 
dividends on Maxwell first preferred 
stock is expected to be announced in the 
near future. The method to be adopted 
will probably be an issue of warrants 
convertible into the first preferred at par 
for the amount of accumulated payments. 
As this issue is now on the 7 per cent 
dividend basis, the putting into operation 
of the plan would leave the way open for 
disbursements on the second preferred, 
as earnings on the $10,000,000 outstand- 
ing were equal to more than 14 per cent. 

The annual meeting of Maxwell stock- 
holders will be held Oct. 19 in Wilming- 
ton, Del., for the election of directors, 
etc. 

Detroit Co. to Build Tractors 

Detroit, Mich., OcJ;., 5 — Several men 
prominent in the automobile industry in 
this city are interested in the Standard 
Detroit Tractor Co., which has been in- 
corporated and has a capital stock of 
$100,000. Its object is to make motor 
tractors. The incorporators are M. L. 
Pulcher, vice-president and general man- 
ager of the Federal Motor Truck Co., 
who will be president of the tractor com- 
pany; Edward P. Gemmer, president of 
the Gemmer Mfg. Co. and Frank G. Ja- 
cobs. 

Coghlan Klaxon Sales Manager 
Newark, N. J., Oct. 2— Walter P. 
Coghlan, formerly in charge of Klaxon 
sales in the Northwest, takes the place 
of W. O. Turner as sales manager of 
Lovell-McConnell Manufacturing Co. 
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Plan Chicago S. A. E. 
Section 

Project to Be Pushed at Octo- 
ber Meeting of Standards 
Committee at C. A. C. 

New York City, Oct. 4 — Advantage 
will be taken of the meeting of the 
Standards Committee of the Society of 
Automobile Engineers to push the busi- 
ness of founding a Chicago Section of 
the society. This is a matter which for 
the last year has been under considera- 
tion by the council and at the last June 
session of the society, President Van 
Dervoort mentioned the October meeting 
of the Standards Committee as a suit- 
able time for carrying it out. At that 
time, President Van Dervoort stated 
that he had written a letter to more than 
150 members of the society who resided 
in the Chicago territory and had re- 
ceived a large percentage of favorable 
replies. It is therefore quite certain 
that during the month the new section 
will be organized. 

The society officers think that it is fit- 
ting that a section of the society be or- 
ganized in Chicago due to the varied 
interests which are centered about the 
metropolis of the Middle West. While 
the membership in the society may not 
be as great in the Chicago territory as 
it is in some other parts of the country, 
it is certainly a territory in which the 
membership should grow. Nothing will 
have the effect of stimulating this 
growth as much as the foundation of a 
section where interesting meetings are 
held frequently. 

At the present time in the Chicago 
territory there are 101 concerns who 
have representation by 136 members in 
the society. In addition to these, there 
are a large number of other members 
who are attached to concerns not in the 
territory. The grand total of possible 
members to draw upon is somewhat over 
150. Greater Chicago includes a terri- 
tory fil which a large- percentage of man- 
ufacturers are 'engaged in some line of 
business which could be benefited by 
membership in the S. A. E. 

627 Overlands in One Day 

Toledo, Ohio, Oct. 5 — A new shipping 
record was established by the Willys- 
Overland Co. on Sept. 29 when 627 cars 
left the factory. In the four days from 
Sept. 27 to 30 inclusive 2233 cars left 
the plant. 

From April 21, when the shipments of 
new models first began to leave the fac- 
tory up to Sept. 30, the company had 
shipped 49,977 cars, an increase of 133 
per cent over the 21,426 shipped in the 
same period last year 
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Build 1800 Gasoline 
Cars Daily 

Present Total Output of 16 
Detroit Factories— Ford 
Credited with 500 

Detroit, Mich., Oct 5 — The daily 
output of automobiles from the sixteen 
active producers in this city is now run- 
ning approximately 1800 gasoline ma- 
chines. This total is reached after get- 
ting close approximations from each 
maker, and includes a 500-car schedule 
for the Ford company. That is, only 
the proportion of the total daily Ford 
production throughout the country that 
is actually assembled here is included. If 
the total included the number of Fords 
assembled daily in the various assem- 
bling plants it would be close to 2000 
cars, bringing the Detroit total, on that 
basis, to 3300. This would be logical, be- 
cause all parts of Ford cars are made 
here, even when assembled elsewhere. 

There are several makers in this list 
with outputs well over 100 cars a day, 
and three with totals over 200. Atten- 
tion should be called to the fact, in con- 
nection with these figures, that they are 
conservative. The amount credited to 
each maker was not an extraordinary 
day's output, but the average of several 
days recently. 

Production would be considerably 
greater if makers were not all handi- 
capped for lack of materials. Many of 
the makers are being held up for certain 
raw materials, and aluminum seems to 
be a big offender. The situation is 
causing much worry among makers gen- 
erally, not only the car producers but 
the parts people as well. 

Williams Returns to Overland Plant 

Toledo, Ohio, Oct. 2 — Ralph T. Wil- 
liams, well known in the automobile 
trade, has returned from his work with 
Willys-Overland, Ltd., of London, Eng- 
land, , to .take the. place; made vacant by 
the resignation of Juan, T. Yrigoyen, 
assistant manager of the foreign depart- 
ment at the Willys-Overland Co.'s fac- 
tory at Toledo. 

Ansted Lexington-Howard Manager 

Connersville, Ind., Oct. 5 — Frank B. 
Ansted has been named vice-president 
and general manager of the Lexington- 
Howard Co. Mr. Ansted is the son of 
E. W. Ansted, president of the Lexing- 
ton Co. 

Dodge Houk Sales Manager 
Buffalo, N. Y., Oct. 2 — R. D. Dodge, 
formerly Pacific Coast manager for the 
Olds Motor Works, has been appointed 



sales manager of the Houk Mfg. Co., this 
city. F. W. Kyte, former sales manager, 
has been made assistant general man- 
ager. 

George W. Houk was elected presi- 
dent at the annual meeting; Ed. Mc- 
Master Mills, vice-president; Ira Glea- 
son, director; C. A. Kane, director; and 
F. H. Moody, treasurer. 

Cannot Fix Uniform Time for 
Announcing New Models 

New York City, Oct 6 — At the regu- 
lar meeting of the board of directors of 
the National Automobile Chamber of 
Commerce, Inc., held here to-day, the 
committee on a uniform time for an- 
nouncing new models reported that it had 
been unable to come to any definite con- 
clusion and that in view of the numerous 
variable factors involved it could not see 
how a definite time could be set for this. 
If new models were announced Sept. 1 
many factories which had cleaned up 
their year's business in May would be 
idle for three months ; this would also af- 
fect the closed-car market; if Jan. 1 were 
chosen the fall trade would be hurt, es- 
pecially that in closed cars which is rap- 
idly growing; if May 1 were adopted the 
entire selling season would be affected. 

The directors consider the British tax 
on American cars discriminatory, it be- 
ing felt that if this tax were for revenue 
it might be ineffective because virtually 
prohibitive. The directors agree with 
the action of the English dealers who 
have voted and recommended that the 
tax be not more than 15 per cent. 

No Increase in Hupp Price 
Detroit, Mich., Sept. 29 — President J. 
Walter Drake of the Hupp Motor Car 
Co. has announced that there will be no 
increase in the price of the 1916 Hupmo- 
bile models, notwithstanding the in- 
creased cost of raw material or other 
causes. The Hupp company is now over 
2500 cars behind orders. 

Merinbaum Joins Sim Co. 1 

Buffalo, N. Y., Oct. 4— S. A. Merin- 
baum, who has been identified with the 
Haynes Automobile Co., Kokomo, Ind., 
for a number of years, first in the ca- 
pacity of advertising manager and later 
as sales promotion manager, arrived in 
Buffalo this morning and took up his 
new duties with the Sun Motor Car Co. 

Lott Is Chalmers Secretary 
Detroit, Mich., Oct. 4 — Charles F. 
Lott, who has been private secretary to 
Hugh Chalmers, president of the 
Chalmers Motor Co. has been appointed 
secretary of that company. This func- 
tion had been performed by C. A. Pfeffer, 
vice-president and assistant general 
manager. 



Standards Meeting 
Oct 14 

Dates of Section Meetings — 
S. A. E. Members Invited to 
E. V. A. A. Convention 

New York City, Oct 5 — Thursday, 
Oct 14, will be devoted to standards work 
by the Standards Committee of the So- 
ciety of Automobile Engineers, who on 
that day will hold their meeting at the 
Chicago Automobile Club, 321 Plymouth 
Court, Chicago. 

Through .the hospitality of the C. A. C. 
the members of the Standards Commit- 
tee have secured a convenient location 
for their meeting. The club is but a few 
doors from the Jackson Boulevard and 
is surrounded by ample hotel accommoda- 
tions. The purpose of the meeting is to 
consider reports of some of the standard 
divisions and new matters which may be 
brought to the attention of the commit- 
tee. Some of the divisions have already 
held recent meetings to prepare reports 
for presentation at this October meeting. 
Meetings of the Iron and Steel, Miscel- 
laneous, Springs, Research and Engine 
and Transmission divisions are scheduled 
to be held in Chicago on Oct. 13 or else- 
where before that date. 

It is expected that those divisions 
which do not have final reports to pre- 
sent will make reports of progress on 
the various matters pending. With the 
establishment of an office and permanent 
headquarters in Detroit, the affairs of 
the Standards Committee have pro- 
gressed even more effectively than in the 
past and it is expected that the meeting 
in Chicago will be replete with interest- 
ing new data for presentation to the So- 
ciety at its annual meeting to be held in 
January. 

Some of the subjects which will come 
up in Chicago at the October meeting, 
are: Cone clutch housings; headlight 
glare; , standard wire (Specifications for 
elecjtrical equipment of gasoline automo- 
biles; lock washers for small machine 
screws; license plates; piston ring 
grooves; location of engine and chassis 
numbers; standard weight of cars; 
screws for cowl-board mountings; water 
hose and clamps; spring clip length, 
opening, etc.; standard inspection 
methods of physical tests for leaf 
springs; solid motor vehicle tires smaller 
than 36 in., and industrial truck stand- 
ards. 

Dates of Section Meetings 

October meetings for the Detroit, In- 
diana and Metropolitan sections will be 
held Oct. 12 at 8 p. m. in the Convention 
Hall of the Hotel Pontchartrain, Detroit. 
K. W. Zimmerscheid, metallurgist of the 
General Motors Co., will present a paper 
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on the influence of metallurgy on. de- 
sign. 

The Indiana section meeting will be 
held on Oct. 29, at 8 p. m. at the Clay- 
pool Hotel where Charles S. Crawford, 
Cole Motor Car Co., will present a pa- 
per on the characteristics of the eight- 
cylinder motor. 

The Metropolitan section meeting will 
be held Oct. 21 at 8.30 p. m. at the Auto- 
mobile Club of America, New York City. 
The evening will be devoted to metal- 
lurgical subjects. There will be an ex- 
hibition of motion pictures by the 
National Tube Co., showing the manu- 
facture of steel tubing from the mine 
to the finished tube. There will also be 
a short talk on metallography by Prof. 
William Campbell. 

The E. V. A. A. Meeting 

The Electric Vehicle Association of 
America has extended to the members of 
the S. A. E. an invitation to attend its 
convention in Cleveland Oct. 18 and 19. 
An interesting program has been ar- 
ranged and a tentative list of the papers 
includes the following: 

Industrial Trucks in the Service of 
the Pennsylvania Railroad Co., by T. V. 
Buckwalter; The Electric Taxicab, by I. 
S. Scrimger; The Edison Battery Serv- 
ice System, by W. M. Thayer; The Func- 
tion of the Electric Garage, by R. 
Macrae; Comparative Development of 
General Power and Commercial Electric 
Vehicle Loads and Function of Power 
Salesmen as Electric Vehicle Solicitors, 
by H. H. Holding; Problems We Are 
Facing and How They May Be Met, by 
George H. Kelly; Field for the Small 
Electric Delivery Vehicle, by Charles A. 
Ward; Electric Vehicles in Municipal 
Service, by Arthur J. Slade and R. Du- 
val Dumont; and the Comparative Oper- 
ation of Electric and Gasoline Machines 
in the Same Service, by W. J. Miller in 
collaboration with T. D. Pratt 

Show Space Drawings Oct. 7 

New York City, Oct. 4 — A very large 
attendance of the members of the Na- 
tional Automobile Chamber of Commerce 
is expected in this city Thursday, when 
the drawing for show spaces at the New 
York and Chicago shows will take place 
at the association headquarters, 7 East 
Forty-second Street. Applications for 
space by passenger car makers are as 
great as in former years and it is ex- 
pected that all available space in the 
Grand Central Palace, in New York, 
and at the Coliseum, in Chicago, will be 
taken up. The distribution of accessory 
space will be decided later, and will be 
handled as formerly by the Motor and 
Accessories Manufacturers' Association. 
The order of drawing space by car mak- 
ers will be according to production dur- 
ing the previous season, this plan hav- 
ing been followed for several years. 



Astor Cup Race for 
Oct. 9 

Postponement of Opening Race 
at Sheepshead Speedway 
May Help Late Entries 

New York City, Oct. 2— The 350-mile 
race for the Astor Cup on the Sheepshead 
Bay 2-mile board speedway, which was 
scheduled to start at 12 o'clock to-day 
was postponed at 8 o'clock this morning 
because of rain. It started raining in 
New York and vicinity yesterday morn- 
ing and has rained constantly ever since, 
the storm being a part of the tropical 
hurricane that devastated the Southern 
States. The race will take place on 
Saturday, Oct. 9, starting at 12 o'clock 
noon, postponement of a week being 
necessary for various reasons; first the 
grounds, which were practically covered 
with water, would not be sufficiently 
dried for a race on Monday; and second, 
several hundred of the help required in 
conducting the meet could not be obtained 
except on a Saturday. 

Much disappointment was expressed by 
out-of-town guests at the postponement 
of a week, many of these coming from 
places as far distant as Omaha, Atlanta, 
and St. Louis, having to return home 
without seeing the race. A canvass of 
the New York hotels showed over 20,000 
out-of-town guests registered, all of these 
being classed as speedway attendants. 

May Swell Starting List 

What the result of the postponement 
will mean cannot be gaged at this time, 
as many who intended to be present 
cannot. The effect of the postponement 
on the number of cars starting may mean 
the addition of one or two that were not 
ready but were to have taken their elimi- 
nation trials early Saturday morning be- 
fore the race. These cars have not yet 
taken their trials, but will take them on 
Thursday, Oct. 7. Fortunately there 
are no other racing events scheduled so 
no inconvenience will be caused to the 
drivers. 

De Palma to Drive Stutz 

Ralph De Palma will drive a Stutz 
car at the Speedway Saturday, the motor 
on his Mercedes being so badly damaged 
as to make repairing impossible. He 
will drive the Stutz which Rooney had 
been originally scheduled to pilot. It is 
possible that Ralph Mulford may drive 
the Peugeot car which is a duplicate of 
Resta's and which is expected to arrive 
from France the end of this week. Some 
doubt was expressed concerning whether 
Barney Oldfleld would be able to drive 
on Oct. 9. This has now been settled 
and Oldfleld has been able to cancel a 
date in Illinois and will drive his Delage. 



The sale of seats for to-day's race ex- 
ceeded $80,000 and it was expected that 
if fine weather had prevailed yesterday 
and to-day that over 125,000 spectators 
would have attended. 

The complete list of starters with their 
official numbers follows: 

NO. CAR DRIVER 

1 . — Peugeot Resta 

2. — Peugeot Aitken 

3. — Delage Oldfleld 

4. — Peugeot Burman 

5. — Stutz Anderson 

6. — Peugeot Wilcox 

7. — Stutz Rooney 

8. — Stutz Cooper 

9. — Duesenberg O'Donnell 

10. — Maxwell Rlckenbacher 

11. — Mulford Special Vail 

12. — Pugh Special LeCain 

14. — Sebrlng Halbe 

15. — Duesenberg Haupt 

16. — Duesbenberg Henderson 

17. — Maxwell Mulford 

IS. — Peugeot Hughes 

19. — Delage Llmberg 

20. — Mercedes DePalma 

21. — P. R. P Poporato- 

22. — Ogren Alley 

23. — Erwin Special G. Bergdoll 

It is not yet certain whether all of the 
twenty-two will be starters, as some of 
them have yet to show whether they can 
make the requisite speed of 85 m.p.h. for 
a lap of the track. 



Denby Adds 3-4-Ton Truck 

Detroit, Mich., Oct. 4 — In addition to 
its 1-, 1%- and 2-ton models, the Denby 
Motor Truck Co. now has placed on the 
market a % -ton truck which sells at $890 
with open express body. With panel 
body there is an additional charge of $90 
and with open express body but with top, 
$60. 

This light truck has been made to 
meet the growing demand from depart- 
ment stores, bakeries, meat markets, 
groceries, and many other merchants 
having use for a rather small truck 
which does not have to carry more than 
1000 to 1500 lb. It is also a model 
truck greatly in demand in small towns. 

The new Denby is called type U and 
has a wheelbase of 119 in. Its motor is 
a four-cylinder block 3Vb by 4%. Solid 
tires are furnished, 34 by 3 front and 
34 by 3% rear. The standard color is 
blue for the body and red for the chassis. 
In general construction the truck is 
similar to the other Denby models. Elec- 
tric starting and lighting will be fur- 
nished at an additional cost of $85. 



Eckhart, Auburn Founder. Dies 

Auburn, Ind., Oct. 1 — Charles Eck- 
hart, 74 years of age, automobile and 
buggy manufacturer, philanthropist and 
at one time candidate for governor of In- 
diana on the Prohibition ticket, died 
here yesterday following a long illness. 
He was the founder and president of the 
Eckhart Carriage Co. and the Auburn 
Automobile Co., although his son, Mor- 
ris Eckhart, was in active charge of both 
businesses. 
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Car Sales Gain 50% 
in Canada 

7000 More Cars Sold in Ontario 
Alone Than During 
Year of 1914 

Detroit, Mich., Oct 2 — Louis Logie, 
district manager for Canada for the 
Chalmers Motor Co., reports after an 
extensive investigation of conditions in 
Canada, that the sales of automobiles 
have been about 50 per cent greater thus 
far this year than in 1914, and that in 
the province of Ontario, where most of 
the Canadian automobile manufacturing 
plants are located, 7000 more cars have 
been sold thus far this year than up to 
that time in 1914. The condition is the 
more remarkable when it is considered 
that war taxes have been a big drain 
upon the people while on imported cars 
the duty is now 42 per cent. 

Elkhart Four at $775 

Elkhart, Ind., Oct. 5 — The Elkhart 
Carriage & Harness Mfg. Co., is bring- 
ing out a new low-priced model to sell at 
$775 as a five-passenger touring car. 
The specifications include a unit power 
plant having an L-head 3V6 by 5 four- 
cylinder motor with separate head, 
vacuum fuel feed with tank in rear, 
three-speed gearset, Raybestos-faced 
cone clutch, floating axle, three-quarter 
elliptic rear springs, wheelbase 114 in. 
The body is an advanced streamline ef- 
fect with high sides. Equipment in- 
cludes electric starting and lighting sys- 
tem, one-man type top, quick attachable 
curtains and demountable rim with one 
extra. 

Holland Leaves Anderson Electric 
Seattle, Wash., Oct. 1— Walter E. 
Holland has resigned his position as re- 
search engineer of the Anderson Elec- 
tric Car Co., Detroit, to become a firm 
member of the Broadway Automobile 
Co., Inc., of Seattle, Wash., agents in 
the Northwest for Detroit electric pas- 
senger cars, Walker electric trucks, El- 
well-Parker industrial trucks and Phila- 
delphia storage batteries. Mr. Holland 
will be secretary' and treasurer of the 
Broadway Automobile Co. 

Woods Returns to England 

New York City, Oct. 4 — G. Hubert 
Woods, representative of the British 
Westinghouse Electric Mfg. Co., Ltd., 
who has been at the Westinghouse fac- 
tories in this country studying the elec- 
tric starting and lighting systems as 
applied to American cars, sails this week 
for England where he will resume his 
duties as manager of the automobile de- 
partment of this company. Mr. Woods 
believes that after the war the electric 
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starter and generator will be as definite 
component parts of the gasoline engines 
in Europe as they are in America. Up 
to the present many British concerns 
have not mounted these electric units as 
standard component parts but have 
listed them as extras. 

Mr. Woods is of the opinion that the 
question of price reduction will sooner 
or later take a slight change in America 
and that more attention will be given to 
car quality, which may mean a slight 
increase in price. 

Tread Committee Report Expected 

New York City, Oct. 4 — At the regu- 
lar meeting of the National Automobile 
Chamber of Commerce, Inc., to be held 
at this city Oct. 7, it is expected that 
the committee on automobile treads will 
report. This committee met in Detroit 
last week and has its recommendations 
ready. The manufacturers will continue 
to produce cars with 56 in. tread as 
standard, which naturally means that 
the 60 in. tread is being dropped. The 
chamber made a broad canvass of deal- 
ers through the Southern States and dis- 
covered that sentiment was strongly in 
favor of the standard 56 in. tread. With 
these dealers the difficulty with the 60 in. 
tread has been in getting deliveries. The 
factories have pushed the standard 
tread orders through as they have repre- 
sented nearly 100 per cent of production 
and dealers with orders for 60 in. treads 
generally had to wait. 

It was found in a canvass of road con- 
ditions in the South that only in two sec- 
tions is it difficult to use the 56 in. tread, 
these being Southern Georgia and North- 
ern Florida, which are bad road sections. 

1916 Sphinx for $640 

York, Pa., Oct. 5— For 1916 the 
Sphinx Motor Car Co., this city, con- 
tinues its five-passenger touring car with 
minor refinements at $640, or $55 less 
than for 1915 and also sells the same 
chassis for $600 and, with commercial 
body, for $675. 

The new car uses a 3% by 5 block L- 
head motor instead of 3% by 5, develop- 
ing 28 hp., has Connecticut ignition sys- 
tem and the body has been lengthened 
and made slightly narrower, while its ap- 
pearance is lower, the clearance being 9 
in., as compared with 10% for 1915. Du- 
Pont Fabrikoid upholstery and Raybestos 
brake lining are used. Wheelbase re- 
mains unchanged at 112 in. and the tires 
at 30 by 3%. 

Mooney with Taylor-Critchfield-Clague 
Detroit, Mich., Oct. 4 — Frank J. 
Mooney, former sales and advertising 
manager of the Hupp Motor Car Co. has 
become associated with the Taylor- 
Critchfield-Clague Co. advertising agents. 
He will specialize on automobile work. 
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Sheepshead to Open 
1916 Season 

Gets May 13 and Sept. 30 on 
Racing Schedule — Six- 
teen Dates Allotted 

New York City, Oct. 1 — The Sheeps- 
head Bay speedway will open the 1916 
American racing season. At the A. A. A. 
contest board meeting in this city yes- 
terday, New York was given May 13 in 
the spring and Sept. 30 in the fall. This 
year's racing schedule is placed on a 
more systematic basis. With the excep- 
tion of two clashing dates on July 4 at 
Minneapolis and Sioux City, the rest of 
the dates are arranged so as to fall, in 
a majority of cases, about two weeks 
apart. Sixteen dates, in all, have been 
allotted ten cities. Two spring races 
are scheduled, one at New York and the 
other at Indianapolis on May 30. Fol- 
lowing these are two for June, one on 
the 17th at Chicago and the other at Des 
Moines on the 28th. Then come three 
races for July including the two July 4 
events at Minneapolis and Sioux City 
and one at Omaha, July 15. Tacoma 
and the Elgin Road Race are scheduled 
during August, the first on the 5th and 
the latter on the 18th and 19th. Provi- 
dence and Indianapolis are one day apart 
in the September dates, the former fall- 
ing on the 16th and the latter on the 
15th. Des Moines has a race scheduled 
for Sept. 4 and New York for Sept. 30. 
Omaha and Chicago will hold races on 
the 7th and 14th, respectively, the latter 
date closing the season. 

Philadelphia Meet April 29? 

There is a possibility that the Phila- 
delphia Motor Speedway Association will 
hold a meet during the latter part of 
April. C. L. Hower, secretary and treas- 
urer of the association, and P. A. Shaner 
conferred with Chairman Kennerdell re- 
garding the date for the event at Phila- 
delphia. The track is near completion. 

Among these present were : New York 
City, Everard Thompson, A. T. Herd, 
W. M. Grove; Chicago, D. F. Reid, Frank 
Foster, Chris Weihe; Indianapolis, 
C. G. Fisher, James Allison; Minneapo- 
lis, D. F. Wheeler; Omaha, F. J. Mc- 
Shane; Des Moines, Henry Gehring; 
Tacoma, George Dunn; Sioux City, E. 
Schultz, and Providence, F. H. Perkins. 

The Tentative Schedule 

The tentative racing schedule follows: 

Philadelphia April 29 

New York City May 13 and Sept. 30 

Indianapolis May 30 and Sept. 15 

Chicago June 17 and Oct. 14 

Des Moines June 28 and Sept. 4 

Minneapolis July 4 

Sioux City Julv 4 

Omaha July 15 and Oct. 7 

Tacoma Aug. 5 

Providence Sept lfi 

Elgin Road Race Aug. 18 and 19 
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England Imposes 33%% Duty 

British Opinions on Efficacy Vary Widely — Appears Unlikely 
to Injure American Exportation Seriously 



New York City, Oct. 4— At last, af- 
ter many years of anticipation, Great 
Britain has imposed sundry import 
duties including one of 33 1/3 per cent 
on automobiles and automobile parts. So 
far Great Britain has been the best auto- 
mobile customer of the United States 
overseas, much the best customer in fact, 
and lately the British demand has ex- 
ceeded all former vigor. Owing to the war 
the British automobile trade has been 
utterly tied up, making cars or other 
things solely to government order with 
no output for the private consumer, and 
this has sent the British dealers flocking 
to our shores, seeking cars for private 
customers and also for semi-war pur- 
poses. The chancellor of the exchequer 
has since proposed to waive the duty on 
motor trucks and parts thereof used 
solely for industrial purposes. 

Dealer's Lot Hard 

The lot of the British dealer has been 
very hard indeed, for depending for his 
living upon having cars to sell and cus- 
tomers to buy them, he has suddenly lost 
almost all the former and a large share 
of the latter. Naturally, he has come to 
America to replace the British manufac- 
turers, and a study of the news columns 
of The Automobile for the past six 
months will show the extremely large 
number of prominent British retailers 
who have been in Detroit seeking cars 
and parts of cars. In this search quite 
a number of British manufacturers have 
participated, because the unskilled labor 
which could assemble a car from Ameri- 
can matte' mparts iB available in the forms 
of old men and youths, while the skilled 
labor necessary for machine shop and 
other manufacturing departments is en- 
tirely absorbed by government demands. 

British Consumer Pays 

Thus the conditions which at the mo- 
ment lead to an exceptional British de- 
mand are temporary, and it seems un- 
likely that any duty imposed upon auto- 
mobile imports will have much effect 
upon the volume of business done during 
the war. American cars are selling in 
England because they are the only cars 
that can be bought, not because they 
show up well in competition with the 
home product, which is the true situation 
in normal times. 

The effect of the tariff can only be 
guessed, but it seems most probable the 
immediate result will be that the British 



consumer will have to pay a slightly 
higher price. Many Britishers have 
lately bought American cars at $1,250 
who would have willingly spent $2,000 
for a home-produced car had they been 
able to get one, and this class of con- 
sumer will not balk at an extra 33.33 per 
cent. 

After the War 

There is also to be considered the af- 
ter-war period, for this will affect the 
American manufacturer much more than 
the present instant. When the British 
industry is freed from munition making 
and again turning out automobiles the 
question arises as to how much the duty 
will act against the American exporter. 
Herein it may be remarked that the 
profit secured by the British dealer has 
often been excessive in the past. With 
three main exceptions — Ford who manu- 
factures bodies and assembles chassis in 
England, Overland who imports complete 
cars, and Studebaker who does likewise, 
most of the American cars going to 
Great Britain have been bought here by 
dealers for the lowest possible price and 
sold in England for the highest possible 
price. Often between the two there is a 
very large margin, considerably in ex- 
cess of a proper trading profit. Thus 
the British price for American cars is 
not likely to be advanced by 33 1/3 per 
cent to the British consumer. 

British Opinions Conflict 

Lately The Autocar, the leading Brit- 
ish automobile paper, has devoted much 
space to discussion of the subject, and 
, the general consensus of opinion is that, 
whatever the tariff imposed, the British 
manufacturer is too old fashioned and 
too inert to grasp the opportunity offered 
to him by the tariff. Writing in our 
contemporary, J. P. Holland, a journalist 
well known on both sides of the Atlantic 
and for some time engaged in automobile 
journalism in America says: 

"Eleven years ago I interviewed Al- 
fred Harmsworth (Lord Northcliffe) in 
New York on his return from a visit to 
Detroit, Cleveland, and one or two other 
cities of the Middle West, then rapidly 
coming to the front as motor car pro- 
ducing centers. The gist of that inter- 
view, as published in the New York 
Herald, was to this effect: 'The Ameri- 
can small car is destined to dominate the 
markets of the world if American manu- 
facturers continue to progress as they 
have done in the past few years.' 

"There is no use disguising the fact 



that the motor industry, that is, the 
manufacturers of motor cars, have not 
lost money by the war. On the contrary, 
they have been flooded with orders, and 
their factories have been busy night and 
day. The ordinary overhead charges of 
selling their product, salesmen's wages, 
and so forth, have been eliminated. And 
as an evidence of the profitable margin 
at which they have done this government 
work, we have had a striking object les- 
son in a recent lawsuit, where two mid- 
dlemen disputed the question of division 
of commissions, and one of them was 
awarded the neat little sum of $75,000 as 
his share in the divided commission. The 
fact that this sub-agent claimed $250,- 
000 came in the shape of a startling 
revelation to the public. 

Exceptional Treatment Folly 

"Under these circumstances, to ask 
the public to agree to any exceptional 
treatment of the motor industry after 
the war would, I claim, be the very 
height of folly. The mere suggestion of 
such a proposal would rather have the 
effect of instituting an inquiry as to the 
reasonableness of special taxation of the 
war profits of the motor trade. 

"Whether the reasons I have briefly 
put forward be considered strong enough 
to warrant the statement that the three 
courses suggested, namely, prohibition, of 
imports, high protection, or government 
subsidy, all are equally inadequate to 
meet the case, I do not know. Should 
they prove to be so, or, what amounts to 
the same thing, should the powers that 
be after the war decide against their 
adoption, the question still remains to be 
answered, 'What is the British motor in- 
dustry going to do about it : How will it 
regain the position it held before the 
outbreak of war?' 

"This brings me back to the Harms- 
worth interview of 1904, the fulfilment 
of which has been so unexpectedly 
hastened by the events since August, 
1914. In that interview Lord North- 
cliffe Tightly placed the responsibility for 
the future success of the American small 
car where it property belonged — on the 
shoulders of the American manufacturer. 

Protective Tariff Inadequate 

"The first of these, namely a high pro- 
tective tariff, will fall far short as an 
efficient means for building up a domestic 
industry as compared with its effect a 
dozen years ago in the United States. 
This will be readily seen when one con- 
siders the state of affairs in New York 
in the early years of the present century 
as compared with England to-day. In 
those days the total output of American 
factories barely exceeded 15,000 cars an- 
nually. The prices paid for imported 
cars sound fabulously high nowadays. 
Mercedes chassis, $11,000, Panhard. $10,- 
000, and even a little Darracq 12-hp. 
heading the list of imported cars in point 
of numbers at the modest fierure of $6,000 
apiece. Under such conditions, it may 
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readily be seen that a high wall of pro- 
tection gave the American manufacturer 
plenty of margin for the development of 
his infant industry. 

"Contrast with that state of affairs the 
British market as it will be when peace 
is proclaimed. Flooded with American 
cars selling at prices never touched by 
British cars, it is doubtful whether a 
protective tariff which would double the 
cost of the imported cars would meet the 
difficulty. Certainly such a duty would 
fall far short of giving the British man- 
ufacturer anything approaching the lee- 
way his American confrere had when 
French and German cars were selling: in 
New York for three or four times their 
present-day value. 

"It will be necessary, therefore, to 
seek further afield than the purely nurs- 
ery methods of protection or subsidy 
if the British manufacturer hopes to 
tackle his American rival with his own 
weapons. And at this point I am afraid 
I must leave to more technical experts 
the task of diagnosing between British 
and American methods for the purpose 
of adopting the best of American for the 
future well-being of the English. There 
are, however, some broad features which 
even an inexpert like myself cannot fail 
to observe, and which, I am sure, would 
well repay the experiment of adoption." 

Importance of Colonial Trade 

This was of course, before the tariff 
had been decided upon. Another writer 
in the same issue of the same publica- 
tion urges the importance of the Colonial 
trade of Great Britain, so far neglected 
by the British manufacturer. He says: 

"Protection alone will not save the 
British motor industry from destruction ; 
enterprise and scientific methods prop- 
erly co-ordinated on a wide national ba- 
sis must be our main weapons in the 
new era of industrial development. 

"Unless the British manufacturer is 
prepared to expand an outlook hitherto 
essentially insular, and think in terms 
of an Empire market rather than of an 
English, Scottish, and Irish market, he 
might just as well abandon hope of ever 
making an impression upon an invader 
who never thinks in less than two 
hemispheres nor fails to organize his pro- 
duction accordingly. 

"I greatly fear, however, that the 
splendid opportunity for the British mo- 
tor manufacturer which, to the Imperial 
thinker existed yesterday, is to-day very 
much less of an opportunity. Yesterday 
Greater Britain would have offered open- 
armed welcome to cars from, the Mother- 
land which fitted Colonial conditions, 
including Colonial purses. To-day the 
Overseas Dominions may well be visual- 
izing themselves as motor car manufac- 
turing countries. 

Canada a Big Producer 

"Canada is a case very much in point. 
Canada to-day produces for her own 
consumption, and for the consumption of 
other British colonies and dependencies, 
probably six times more motor vehicles 
than we produce in this country. The 
Ford company's Canadian plant alone is 
responsible for 35,000 to 40,000 vehicles. 
Overland and Studebaker are two other 
big firms similarly operating; and it is 
the same with one or two tire companies. 
It makes no difference whether these 
firms are run with American or Canadian 
money. They are there, in the British 
Empire, occupying territory which the 
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manufacturer here at home might have 
occupied if he had thought Imperially 
yesterday, instead of merely applauding 
a florid phrase; and if, as is most likely, 
any fiscal rearrangement be made, it will 
leave free trade within the Empire, and 
these Canadian companies will be inside 
our tariff wall. 

"Where in that case is protection for 
the British manufacturer? Suppose no 
other American car makers trek across 
the frontier what is going to happen to 
the Ford, Overland and Studebaker? It 
is the competition of the Ford and the 
Overland in this country that matters 
most. Between them these two com- 
panies probably sell more cars than all 
the British manufacturers put together; 
and I make no doubt that, if necessary, 
either or both firms would manufacture 
right inside these islands. 

Consumer the Sufferer 

"I see no protection from these man- 
ufacturers that will do the British car 
makers the least bit of good; and even 
if it were otherwise, it must be a pro- 
tection entirely at the expense of the 
consumer, and of the distributor, middle- 
man, or agent. As a consumer, I am, 
not unnaturally I hope, without enthusi- 
asm for any such protection. 

"What does the request made by the 
British manufacturer amount to? It 
asks that the consumer should go with- 
out motor vehicles until after the war, 
and then should be prevented, if pos- 
sible, from buying any except British 
vehicles. This request is made by man- 
ufacturers who cannot at present supply 
cars themselves, and do not propose to 
attempt to supply cars in price competi- 
tion with the American vehicles later. 
Most of the British manufacturers are 
making a fairly healthy profit out of the 
war. Many of them are doubtless doing 
better than if the war had not happened. 
One or two have probably been saved 
from extinction by the war. Yet these 
excellent gentlemen are asking that the 
profits which they might have made if 
the war had not happened shall be saved 
up and handed over to them when they 
have finished making profits out of the 
war! 

Agents Not Considered 

"They are not concerned about the 
agent of whose indispensability in their 
scheme they used to sing, and whose 
service they will seek again most eagerly 
presently. The agent, with none except 
American cars to sell, should cease from 
selling them, shut up the shop, and find 
another job until wanted!' The manu- 
' facturers are not concerned about the 
consumer, yet probably nine-tenths of 
the consumers have bought other cars 
partly or wholly for business reasons; 
and business reasons to-day mean, di- 
rectly or indirectly, work in connection 
with the war — work upon which the suc- 
cessful prosecution of the war and the 
efficiency of the fighting forces depend. 
The manufacturers are concerned with 
none of these things." 

Against these two, yet a third writer 
points out that however true the state- 
ments of the others may be, the imposi- 
tion of a tariff will undoubtedly make 
things better for the British manufac- 
turer. Perhaps, however, the most im- 
portant utterance is to be found in the 
editorial columns of the issue which con- 
tains these three opinions. In it the edi- 
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tor — a man famous throughout the Brit- 
ish Empire for clear thinking on automo- 
bile subjects — says: 

"It is not a question whether protec- 
tion in normal times is desirable or un- 
desirable, but entirely a matter of self- 
preservation. If the British motor in- 
dustry in common with a number of 
other home industries be not protected, 
a large portion of it will be wiped out. 
This fact is clearly recognized by the 
greatest commercial rivals of Britain, 
the United States ; indeed, it is so obvious 
to them that they would regard the Brit- 
ish as fools if they did not protect them- 
selves. 

Foreign Plants in England 

"One of the strongest argument* 
against protection is that if a tariff on 
motor ears be imposed it wtll merely re- 
sult in foreign makers establishing fac- 
tories within Britain itself. Undoubtedly 
this prophecy will be realized, but obvi- 
ously the moment a factory is established 
within British territory, it becomes a 
British factory. It may result in severe 
competition for certain existing British 
firms, and this competition may indeed 
be very severe and even fatal to some 
of them; but the nation as a whole will 
not suffer so seriously, inasmuch as the 
foreign factories established in our 
midst will in the main give employment 
to British workmen. On the other hand, 
with no tariff there will be no incentive 
for foreign makers to establish them- 
selves in this country, and the natural 
result will be that the automobile me- 
chanics who to-day are actually in the 
army, navy, or air service, or are en- 
gaged in the manufacture of munitions, 
will be thrown out of work, and they 
will not be able to get work in this coun- 
try at all in many cases, and their only 
salvation will be emigration and the fur- 
ther impoverishment of the nation. 

"At the same time, in all the articles 
we have published it has been made 
plain that tariff or no tariff the British 
manufacturer will not conserve his in- 
dustry and his interests if he does not 
reform his manufacturing methods and 
his business methods too. This is one of 
those statements which at first sight 
•ook exceedingly damaging. We would 
be the last to contend that the British 
manufacturer could not and should not 
improve his manufacturing and commer- 
cial system, but it must be borne in mind 
that a very large proportion of the home 
makers recognize this fact as fully or 
even mare fully than the opponents of a 
motor car tariff. The view the British 
manufacturer takes is not that he wants 
a tariff to enable him to carry on his 
business precisely as he carried it on 
before the war, but it is rather that with- 
out a tariff he will be unable to carry it 
on at all in many cases." 

Will British Makers Reform? 

With the soundness of this summary 
no thinking American could disagree in 
general, and all who are well familiar 
with the British industry will recognize 
the truth of it. The great question is 
therefore, will the British manufacturer 
reform or will he not? If he does not 
his case seems to be a parlous one in the 
opinion of his own particular journal and 
if he does he will have to move moun- 
tains if he is to fight American competi- 
tion on an equal basis. 
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Chevrolet Capital 
$20,000,000 

200,000 Cars Planned for 1917 
— Banner Buggy Owner 
Interested in Co. 

Flint, Mich., Sept. 29 — Through the 
incorporation of the Chevrolet Motor Co. 
of Delaware, with a capital stock of 
$20,000,000, which will become a holding 
company for the Chevrolet Motor Co. of 
this city, the latter will at once expand 
its manufacturing facilities and con- 
templates rivaling within another year 
or two the Ford and Willys-Overland 
companies, as to output, it is said. 

Chain of Assembling Plants 

In another direction the Chevrolet 
company will follow the lead of the Ford 
company, by establishing a chain of 
assembling plants throughout the coun- 
try and Canada and by using the local or 
parent plant principally for the making 
of the parts needed in the assembling 
plants. The Chevrolet cars will continue 
to be made at the main plant, but the 
1917 models may be turned out prin- 
cipally from the assembling plants. Of 
the latter those in New York, Tarry- 
town, N. Y., and Toronto, Canada, are 
already in operation, manufacturing cars 
which they will continue to do in addi- 
tion to the assembly work. The one in 
Oakland, Cal., is to be started soon. 
Still another one will be located in St. 
Louis, Mo., where the Chevrolet Motor 
Co. of St. Louis has just been organized 
and incorporated, the capital all paid up 
being $1,000,000, Russell E. Gardner, 
owner of the Banner Buggy Co., being 
strongly interested in that company. 
The three-story Banner plant will be 
turned into an automobile factory as soon 
as possible. It is planned to employ 
500 men and to turn out 25,000 cars a 
year. The Oakland and St. Louis plants 
will do assembly work only. 

While the output schedule for the 
Chevrolet Four-Ninety for the 1916 sea- 
son calls for 60,000 cars, plans have al- 
ready been laid out for 200,000 cars of 
this model for 1917. A new assembling 
plant which will employ at least 1000 
men will be started at once. The plant 
of the Mason Motor Co. and that of the 
Walker- Weiss Axle Co. where motors and 
axles are respectively made for the Chev- 
rolet cars, will be greatly enlarged and 
productioa will be practically doubled. 

According to a statement made by 
general manager A. B. C. Hardy, the 
Chevrolet Motor Co. of Delaware will be 
absolutely controlled by W. C. Durant 
and his present associates. The rumor 
that a consolidation with the General 
Motors Co. is contemplated, is denied by 
Mr. Durant. 



The Chevrolet Motor Co. was organ- 
ized in November, 1911, in Detroit, its 
capital stock being $2,500,000. In Sep- 
tember, 1912, the company absorbed the 
Little Motor Car Co. in Flint, and moved 
into its plant. Its production, which had 
been 550 cars in Detroit, rose to 3600 
the first year here. The second year 
7000 Chevrolet cars were made. 

New Rumely Farm Tractor 

Laporte, Ind., Oct. 2 — The Rumely 
General Utility tractor is the name of a 
new product of the Rumely Co., this city, 
which has just been standardized and 
which is now to be manufactured for 
the market. The company expects the 
new tractor will fill a demand for a 
light weight machine and will sell for 
$725. Its weight is 5700 lb. Its wheel- 
base is 10 ft. and the total length is 16 
ft. The drivewheel is 26 in. wide and 
4 ft. 8 in. high. At the side of the big 
wheel is a smaller idler wheel, the same 
height, but narrower than the drive- 
wheel. It is 8 in. across. The 15 hp. 
four-cylinder motor is block cast. All 
connections in gears and driving shafts 
are made in side tight cases and all bear- 
ings run in oil. The completion of this 
design gives the Rumely company two 
distinct types of tractors. The utility 
tractor is made on motor truck lines 
while the Oil-Pull designs in the one and 
two-cylinder models follow out the 
heavier lines of construction. There are 
to be two of the new types. The smaller 
one, which was developed first, is made 
to pull two plows, with 8 and 15 hp., and 
will sell for $725! The other will pull 
three plows and will be 13 and 22 hp. 
and will sell for $1,300. 

Porter Leaves Chase — Inness and Col lard 
Are Promoted 

Syracuse, N. Y., Oct. 2 — J. A. Inness, 
formerly manager of the Chase Motor 
Truck Co., Philadelphia branch, suc- 
ceeded F. B. Porter of the New York 
branch Oct. 1. Mr. Porter, who has been 
the New York branch manager for the 
past nine years, is leaving the company 
to take up another line of work. 

C. E. Collard, formerly with the New 
York office of the Chase organization, 
succeeds Mr. Inness as Philadelphia 
branch manager. 

Atlanta Co. to Build Trucks 

Atlanta, Ga., Oct. 1 — Commercial ve- 
hicles are to be built in this city. The E. 
G. Willingham Lumber Co. is preparing 
to enter the industry upon a large scale, 
discontinuing its lumber interests in or- 
der to devote its attention to trucks. 

A steel concrete plant, containing 2500 
sq. ft. of floor space, is being erected at 
the corner of Stewart Avenue and White- 
hall Street. The plant will be ready for 
occupancy by the middle of November. 



P. O. Contracts Are 
Awarded 

Ford, G.M.C., Buick, Kelly- 
Springfield, White and Pack- 
ard Get Truck Orders 

Washington, D. C, Oct 2 — Acting on 
bids opened several weeks ago and pub- 
lished in The Automobile at the time, 
Postmaster General Burleson has 
awarded contracts for furnishing a num- 
ber of motor trucks for use in the postal 
service in Detroit,- Philadelphia, St. Louis 
and Chicago. The new service in 
Chicago, Philadelphia and St. Louis will 
go into effect Nov. 15 and will supplant, 
in part, screen wagon, electric car, mail 
messenger and city delivery services. 
The contracts were awarded as follows : 

One-half-ton capacity — Ford. 

Three-quarter-ton — G. M. C, Buick 
and White. 

One and one-half-ton — G. M. C, Pack- 
ard and White. 

Three-ton— Kelly-Springfield, White, 
and Packard. 

Chicago Section E. V. A. A. Meets 

Chicago, III., Oct. 5 — Fourth annual 
meeting of the Chicago section of the 
Electric Vehicle Association of America, 
was held at the Hotel LaSalle to-night. 
Reports of officers were limited to 1 min. 
Secretary F. E. McCall reported that the 
section has 125 members which is a gain 
of ten over last year. Thirty members 
joined and twenty resigned within the 
year. Forty-two regular meetings were 
held and expenses were $324.58 or $31.22 
a month. 

D. C. Arlington, chairman of the traf- 
fic regulation committee, told of the work 
of the year which included recommenda- 
tions on south side boulevard lighting, 
starting of street cars by light signal 
rather than by bell when crossing boule- 
vards, which was condemned, standing of 
cars in the Loop and the teaching of 
traffic rules to car owners. 

Harry Salvet, chairman of the garage 
committee, created a sensation by de- 
claring that he had visited seventeen gas- 
oline car branches to-day, saying he was 
wavering between a gas and electric car. 
Eleven gasoline men advised him the elec- 
tric makers were going out of business. 
One electric dealer told him not to buy 
of a competitor as he was going out of 
business and the competitor said the 
same of the former. 

W. F. Bauer, chairman of the stand- 
ards committee said his committees had 
recommended a certain number of cells, 
the method of assembly in trays and the 
size of rubber jars. This has been pre- 
sented to President Gilchrist, who has 
promised to take it up with th«-.«xecu- 
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tive committee of the Electric Vehicle 
Association. 

Officers were elected in unanimous 
vote, supporting the report of D. C. 
Arlington, chairman of the nomination 
committee, as follows: George B. Fos- 
ter, Commonwealth Edison Co., chair- 
man; William F. Bauer, Edison Storage 
Battery Co., vice-chairman; secretary- 
treasurer, F. E. McCall, executive com- 
mittee; W. C. McNitt, chairman mem- 
bership; D. M. Simpson, chairman pa- 
pers and program; Gail Reed, chairman 
garage committee; W. F. Bauer, chair- 
man standards committee; A. J. Brech- 
tel, chairman nominating committee. 

Homer E. Neisz, toastmaster, intro- 
duced several speakers, among them R. 
Bland, president of the Associated 
Garages of America, and W. B. Saylor, 
president of the Illinois Garagemen's As- 
sociation. The latter's message was that 
the electric garagemen should standard- 
ize his costs. W. J. McDowell, retiring 
chairman, was presented with a gold fob. 

Electrical Exposition Opens 

New York City, Oct. 6 — The Electri- 
cal Exposition and Motor Show of 1915 
opened here to-day at the Grand Central 
Palace. As in the past, some of the elec- 
trical vehicle concerns take advantage of 
this exhibition to demonstrate their 
products. At the 1915 show the members 
of the automobile industry taking part 
are the Baker-Rauch & Lang interests, 
General Vehicle Co., Ward Motor Vehicle 
Co., Edison Storage Battery Co., Phila- 
delphia Storage Battery Co. and the 
Electric Storage Battery Co. 

The Baker exhibit will be a D. A. Ba- 
ker coupe, with a thirty-six-cell Exide 
battery. The Rauch-Lang is a town car 
with forty-two cell Exide battery. The 
General Vehicle Co. will show two 1000- 
lb. wagons, one worm and the other 
chain-driven. The chain drive job is one 
of an order of nine from the Arnold 
Constable Co., New York City, and the 
worm drive is a fancy panel , job for a 
New York millinery establishment. The 
Ward Motor Vehicle Co. will have an ex- 
tensive exhibit including two standard 
Ward special delivery wagons, one with 
Edison and one with lead battery, a 
trailer for this car which sells for $90, 
a stripped chassis, two rectifiers, one for 
the Edison and one for the lead battery 
and in addition one of the new coupes. 

New Ward Coupe 

The new Ward coupe sells for $1,295 
and is fitted with a four-five-passenger 
body in which all the passengers face 
forward. The body is of hammered metal 
streamline design. It is fitted with Good- 
year special electric tires, size 33 by 4 in., 
and the battery equipment is a Philadel- 
phia forty-two-cell nine plate. The mile- 
age is guaranteed at 40 to 60. The finish 
is royal blue with gray upholstery. 



France to Fix Price 
of Alcohol 

Denatured Product Becomes 
Gov. Monopoly Jan. 1, 1917, 
by Law Before Parliament 

Paris, Sept. 17 — The law now before 
the French Parliament dealing with the 
monopolization of denaturized alcohol 
and its extended use in the automobile 
industry, provides that denaturized 
alcohol shall become a State monopoly 
on Jan. 1, 1917. The State will arrange 
for its necessary supply of alcohol from 
the distillers by means of contracts. The 
retail price of denaturized alcohol will 
be fixed by government decree for periods 
of five years, this price being determined 
so as approximatively to cover the pur- 
chase of raw alcohol, its storage and 
delivery to wholesale dealers. The de- 
naturizer will be supplied by the State. 
Its cost, also the expenses in connection 
with the inspection of establishments al- 
lowed to use alcohol not denaturized in 
the ordinary way, as well as any deficit 
there may be by reason of the low selling 
selling price of denaturized alcohol, will 
be met out of the revenue from the tax- 
ation of alcohol for human consumption. 
The probabilities are that the law will 
be accepted by Parliament without any 
important changes. 

Standard Oil Gets Injunction 
Atlantic City, Oct. 1 — The Standard 
Oil Co. has received an injunction in 
New Jersey against certain garages 
which were selling a competitor's gaso- 
line under the name of Standard Oil. 
The injunction forbids the use of the 
words Standard Oil in connection with 
the sale of any products not made by the 
Standard Oil Co. 

Old Knox Co. Stockholders' Claims 
on Mayo Estate 

Springfield, Mass., Oct. 2 — Holders 
of preferred stock in the Knox Auto- 
mobile Co. are endeavoring in the Su- 
preme Court of Massachusetts to have 
the value of the stock made good to them 
from the estate of the late Alfred N. 
Mayo. 

The plaintiffs base their suit upon the 
grounds that the Knox preferred stock 
contained a proviso that when the sur- 
plus of the company exceeded $100,000 
the excess over that amount should be 
applied to the paying off of the preferred 
stock. In 1906 they claim that the sur- 
plus amounted to $466,000; but that Mr. 
Mayo, who dominated the company, used 
his influence to cause the company to 
break the agreement with the holders 
of the preferred stock. Instead of using 
the excess money to redeem the stock, it 



was used, with other money borrowed by 
the company, for the expansion of the 
plant and the enlargement of the busi- 
ness. When the company failed the stock 
became valueless. The stockholders 
claim that they would not have suffered 
this loss if it had not been for Mr. 
Mayo's action in inducing the company 
to break its agreement with them. They 
therefore ask the court to order the 
Mayo estate to make good to them this 
loss. Two suits have been entered by 
them, one in equity and one in law. 
The defendants demurred to both of 
these suits and were sustained by the 
Superior Court, and the petitions re- 
ferred to the full bench of the Supreme 
Court. A decision will be reached in 
about a month. 

Chandler Six Completes Non-Stop 
Run Across U. S. 

Los Angeles, Cal., Oct. 5 — Special 
Telegram — Across the United States 
from Mexico to Canada without a stop 
of the motor or the wheels is the feat 
accomplished by a Chandler six. The 
car left Tiajuana, Mex., Sunday morn- 
ing, Sept. 26, at 9 o'clock with the start- 
ing pedal and crank socket sealed with 
the official seal of the Panama-California 
Exposition. The following Friday af- 
ternoon at 1.20 o'clock the Car came to 
a stop at the command of the Canadian 
customs and emigration officials at Van- 
couver, B. C, after it had crossed on to 
Canadian soil. 

At the finish of the run the speed- 
ometer registered 1889.5 miles. This 
distance had been stretched on account 
of detours made at different points to 
avoid ferries on the scenic Pacific high- 
way. The crew of the car snatched 
sleep whenever possible on the road, eat- 
ing and sleeping in the car throughout 
the entire tour. Chandler dealers and 
friends along the route supplied the men 
in the car with food and supplies, gaso- 
line and oil were taken on while the car 
was moving, by the use of a large funnel 
with an elbow. 

The most remarkable feature of the 
trip and the one which saved the car 
from coming to a stop was the drive over 
the $50,000 north bank railroad bridge 
which crosses the Columbia River. 

A. J. Davidson, superintendent of the 
Spokane, Portland & Seattle system, 
with R. C. Wegner, master mechanic of 
the same road, took a personal interest 
in the feat of the Chandler and after 
tieing up five railroad systems and block- 
ing the river traffic the railroad officials 
rode across the bridge in the first auto- 
mobile that ever traveled the entire 
length of the Pacific highway on its own 
power, the first automobile to ever cross 
the 3-mile railroad bridge and the first 
car to travel across the United States 
without a stop of motor or wheels. 
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$1,000,000 Stock for 
Hayes Wheel 

Officers of Co. to Submit Plan 
for Increase from $300,000 
to Stockholders 

Jackson, Mich., Oct. 1 — The officers 
of the Hayes Wheel Co. will submit to 
the stockholders of the company a prop- 
osition tending to increase the capital 
stock from $300,000 to $1,000,000. A 
stock dividend of 166 per cent, or $500,- 

000, is to be declared and the balance, or 
$200,000 in stock, is to be given to the 
owners of the property of the Pioneer 
Shaft & Pole Co., Anderson, Ind., which 
the Hayes company has just purchased. 
This newly acquired plant will supply 
timber for the manufacture of wheels. 
The local concern's business has been 
growing to such an extent that some 
time ago a plant was started in St. 
Johns, Mich., where truck wheels only 
will be made. Still further extensions 
are contemplated. 

General Motors Co. Voting Trust 
Dissolved 

New York City, Oct. 4 — The voting 
trust of the General Motors Co. has been 
dissolved. The voting trustees were 
J. N. Wallace, Frederick Strauss, J. J. 
Storrow, W. C. Durant, and E. W. Clark, 
who acted under the agreement dated 
Oct. 1, 1910. 

Sufficient funds have been deposited 
with the Central Trust Co. to pay the 
6 per cent, five-year notes maturing Oct. 

1, 1915. Holders of stock may now re- 
ceive stock certificates upon presentation 
of their stock trust certificates at the 
Central Trust Co. The trust certificates 
must be presented prior to Oct. 26, as the 
books of the company close on that date, 
to reopen after the annual meeting, 
Nov. 17. 

At a special meeting of the governors 
of the New York Stock Exchange, $14,^ 
985,200 preferred and $16,506,800 com- 



mon stock was issued by the General 
Motors Co., in exchange for $14,583,700 
voting trust certificates for preferred 
and $16,189,000 voting trust certificates 
for common stock, with authority to add 
$3,063,200 preferred and $3,367,200 com- 
mon. This makes the total amounts of 
General Motors authorized to be listed 
$16,038,400 preferred and $19,874,000 
common. 

Packard's Fiscal Receipts Estimated at 
$16,000,000 
Detroit, Mich., Oct. 4 — The gross re- 
ceipts for the fiscal year to Aug. 31 of 
the Packard Motor Car Co., are esti- 
mated at $16,000,000, a gain of $3,000,- 
000. This represents an increased income 
of 23 per cent. The company, it is 
stated, sold and delivered 1800 passenger 
cars, against sales of 2625 the year be- 
fore and 2983 in 1913. In other words, 
the sale of cars fell off 30 per cent, but 
gross gained 23 per cent. 

Simms May Increase Capital 

New York City, Oct. 6 — A special 
meeting of the stockholders of the 
Simms Magneto Co., East Orange, N. J., 
will be held at Room 1400, 25 Broad 
Street, this city, on Oct. 13 to consider 
and vote upon a proposition to amend 
the capital stock of the company from 
$1,750,000 par value, consisting of 17,- 
500 shares of par value of $100 each of 
which 12,500 shares are common and 
5000 preferred, to $1,855,000 par value, 
consisting of 12,500 common and 6050 
preferred. 

Few Market Changes 

New York City, Oct. 5 — Trading con- 
ditions in the markets this week were 
somewhat brisk, but the changes were 
few and small. Aluminum has again 
moved upward, holders asking 48 and 
50 cents for spot in ton lots. Antimony 
is firm and receiving fair support. The 
asked price is quoted at 27% and 28% 
cents for duty paid and 26% cents in 
bond. The copper market was firm at 



Daily Market Reports for the Past Week 



Material. Tuea. 

Aluminum .47 

Antimony 27 

llcams and Channels, 100 lb 1.51 

liessemer Sled, ton 24.50 

r'opper, Elec, lb .18 

Topper, Lake, lb 18J-4 

lottonseed Oil, bbl 6.90 

t'vanide Potash, lb .23 

Pish Oil, Menhaden, Brown 39 

'•asoline. Auto, bbl .16 

Lard Oil, prime 85 

l.ead, 100 lb 4.55 

Unseed Oil 58 

Open Hearth Steel, ton 25.00 

Petroleum, bbl., Kansas, crude 80 

Petroleum, bbl., Pennsylvania, crude I /O 

Kapeseed Oil, refined "7 

Kuhber, Fine Up-River Para 55 

Silk, raw, Italian 

Silk, raw, Japan 

Sulphuric Acid, 60 Raume 1.00 

Tin, 100 lb 33.25 

Tiro Scrap .04^4 



Wed. 

.45 

.27^ 
1.51 
24.50 

.18 

.18% 
6.8.' 

.23 

.39 

.16 

.85 
4.55 

.58 
25.00 

,8C 
1.70 

.77 

.55 



1.00 
33.25 
.04 H 



Thura. 

.45 

.27'/, 
1.51 
24.50 

.18 

.18J4 
6.80 

.23 

.39 

.16 

.85 
4.55 

.58 
25.00 

80 
1.70 

.77 

.55 
4.05 
3.70 
1.00 
32.50 

.0414 



Frl. 

.45 
.27 'A 
1.55 
24.50 
.18 
.1814 
6.91 
.23 
.42 
.16 
.85 
4.55 
.58 
25.00 
.80 
1.70 
.77 
.55 



1.00 
32.25 
.04*4 



Sat. 

.45 

.27 y, 
1.55 
24.50 

.18 

.185; 
6.86 

.23 

.42 

.16 

.85 
4.55 

.58 
25.00 

.80 
1.70 

.77 

.55 
4.05 
3.70 
1.00 
32.25 

.04 M 



Week's 
Mon. Changes 

.48 +.01 
.27</j +.00"/, 
1.55 +.04 
24.50 
.18 

.18"4 ... 
7.13 

.23 

.42 

.16 

.85 
4.52/, 

.58 
25.00 

.80 
1.70 

.77 

.55 
4.05 
3.75 
1.00 
32.00 - 

.04 -K 



+ .23 
+ .03 



-02!/; 



+ .05 

-L25 



the opening of the week with the metal 
in large demand, sales being made to 
domestic consumers at 18% cents thirty 
days delivered for Electrolytic and 18 
cents for Lake with the same terms. The 
steel markets were firm with a good gen- 
eral demand for the metal but there was 
no change in the price. 

France and Italy still continue to buy 
all the steel-making iron that they can 
secure. Yesterday a new inquiry for 
6000 tons of Bessemer steel came into 
the market for one of the allied coun- 
tries, reported to be Italy. The lead 
market was easier last week because of 
a decline in the London market. All 
last week outside interests were asking 
4.55 cents, which is 5 points oyer the 
price of the leading interest. 

The oil and lubricants markets were 
also firm with but two changes taking 
place. There is a good market for all 
the refined products, and the demand is 
even better than anticipated for this 
season of the year. Crude oil is firm, 
but there have been no further advances 
reported. 

Swinehart Earns 17% 

Akron, Ohio, Oct. 4 — Directors of the 
Swinehart Tire & Rubber Co. have issued 
an annual statement showing that the 
company enjoyed a year of prosperity 
confined wholly to American trade. 
Gross earnings exceeded $2,000,000 and 
net earnings passed the $135,000 mark, 
which is about 17 per cent on the $800,- 
000 capital stock. 

The directors discussed a probable in- 
crease of dividends to 7 per cent Jan. 1. 
No definite action was taken. The regu- 
lar quarterly dividend of 1% per cent 
was declared. 

Current assets in the statement issued 
show: cash $35,022; accounts and notes 
receivable, $258,822.58 ; inventories, 
$741,605; prepaid accounts, $12,211; 
real estate, buildings, machinery and 
tools, $319,522.84. Total, $1,417,213.97. 

Liabilities are: accounts and notes 
payable, $400,955; accrued labor, $5,- 
205.95; contingent liabilities, $15,432; 
capital stock, $800,000; surplus, $195,- 
580.62. . Total, $1,417,213.97. 

Detroit Commercial Increases Capital 
Detroit, Mich., Oct. 2 — The capital 
stock of the Detroit Commercial Car Co. 
has been increased from $1,000 to $100,- 
000. This concern was recently organ- 
ized to make the Detroit package de- 
livery wagon, to sell at $690 with open 
express or panel body and at $745 with 
a more elaborate body. 

Springfield Metal Body Elects 
Springfield, Mass., Oct. 1 — The 
Springfield Metal Body Co., this city, has. 
increased its capital stock and elected 
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the following officers for the ensuing 
year: President, Walter L. Fry; first 
vice-president, Hinsdale Smith; second 
vice-president, E. McGookin, who is also 
sales manager, and treasurer, Arthur P. 
Smith. This concern has recently 
granted three licenses to manufacture 
the patented Springfield top for motor 
ears. 

Claims for $5,500 on Midland 
Moline, III., Oct. 2 — An echo of the 
failure of the Midland Automobile com- 
pany two years ago, was heard this week 
when the attorneys for the petitioning 
creditors, filed a claim for $1,000 fees, 
while the receiver asked for $1,500. The 
attorneys engaged by the receiver put in 
a bill for $3,000, making a total of $5,500. 
The report of the receiver will be read 
before the referee in bankruptcy in 
Peoria on Oct. 18 and action will be 
taken upon the claims and report at the 
same time. 

Orders 1000 Automobile Cars 
Detroit, Mich., Oct. 1 — Word was re- 
ceived by the traffic department of the 
Detroit Board of Commerce from the 
Michigan Central Railroad that in ad- 
dition to the 500 special cars for auto- 
mobiles ordered several weeks ago, the 
road now has placed another order for 
500 more freight cars for automobiles. 
This is one of the first results of the 
Board of Commerce efforts. 

Dividends Declared 

Kelly-Springfield Tire Co., New York 
City; quarterly of 3 per cent on com- 
mon, payable Nov. 1 to stockholders of 
record, Oct. 15. 



Securities Markets 
Active 

Kelly-Springfield Features 
Market — Anglo-French Loan 
Is Market Factor 

New York City, Oct. 4 — Trading is 
going on an enormous scale and further 
violent price movements were recorded 
in last week's securities. There were 
many changes which showed marked ad- 
vances. Kelly-Springfield tire featured 
the market with an advance of 30 points. 
With Goodyear closing at 335 making a 
total gain of 25 points and Firestone 
closing at 560, a gain of 20 points, these 
tire issues this week showed the largest 
gains. The rest of the tire issues showed 
but small gains, ranging from 1 to 10 
points. 

The specialties markets did not show 
up as strong as usual, there being but a 
few small gains. General Motors, which 
for some weeks has been having a re- 
markable high record, made but a 4- 
point rise. The bidding was a little 
lighter in the specialties during the first 
part of the week but it was reported that 
it would again grow strong in a few 
days. 

This seemed to stimulate the market a 
bit and on Friday there was a marked 
rise. Chalmers rose from 116 to 140, 
making the total gain 24 points. The 
rest of the market gains ranged from 1 
to 10 points. 

The Detroit markets were strong, the 
gains being heavy and many. General 
Motors featured the market, its closing 



bid being 345, a gain of 55 points. Then 
followed Chalmers with a gain of 18 
points. Continental made a gain of 15 
points and Paige a rise of 5 points. These 
were the main gains in the active stocks. 
The inactive stocks were weak, there be- 
ing only two changes made, one a loss 
and the other a gain of % point. » 

Goodrich May Issue Quarterly 
Statements 

New York City, Oct. 4 — Officials of 
the Goodrich Tire & Rubber Co. are con- 
sidering the advisability of issuing quar- 
terly statements in the future. It is 
probable that figures for the September 
quarter will be given out next month. 

Acme Die Casting Capital Increase 

Brooklyn, N. Y., Oct. 4 — The Acme 
Die Casting Corp., Bush terminal, will 
increase its capital stock from $125,000 to 
$200,000. The company is at present in- 
creasing its plant. 

Taylor Puritan Machine Secretary 
Detroit, Mich., Oct. 4 — Oscar R. 
Taylor, formerly with the Port Huron 
Engine & Thresher Co., Port Huron, 
Mich, and also with the General Motors 
Co., has been appointed secretary of the 
Puritan Machine Co. with which he has 
been connected for over a year. 

Sigle Sommer Production Manager 

Bucyrus, Ohio, Oct. 1 — W. E. Sigle 
has become production manager of the 
Sommer Motor Co. Mr. Sigle has oc- 
cupied a similar position with the Max- 
well company at Dayton. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Ajax-Grieb Rubber Co. com 

Ajax-Grieb Rubber Co. pfd 

Aluminum Castings pfd 

J. L Case pfd 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Electric Storage Battery Co 

Firestone Tire & RubBer Co. com. 
Firestone-Tire 4 Rubber -Co. old. ... 

General Motors Co. com 

General Motors Co. pfd 

B. F. Goodrich Co. com 

B. F. Goodrich Co. pfd 

Goodyear Tire & Rubber Co. com. . 
Goodyear Tire & Rubber Co. pfd . . . 

Gray & Davis, Inc., pfd 

International Motor Co. com 

International Motor Co. pfd 

Kelly-Springfield Tire Co. com.... 
Kelly-Springfield Tire Co. 1st pfd. 
Kelly-Springfield Tire Co. 2d pfd.. 

Paige- Detroit Motor Car Co 

Maxwell Motor Co. com 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Miller Rubber Co. com 

Miller Rubber Co. pfd 

New Departure Mfg. Co. com 

New Departure Mfg. Co. pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 

Peerless Motor Car Co. com 

Peerless Motor Car Co. pfd 

Regal Motor Co. pfd 

Portage Rubber Co. com 

Portage Rubber Co. pfd 

"Reo Motor Truck Co 
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Bid Asked 



'Par value $10; all others $100 par value. 
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202 
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92 


94 
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54 


56 


— i 




92 


94 
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18 


19 
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*Keo Motor Car Co 

Splitdorf Electric Co. pfd 
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$1,000,000 Addition 
to Tire Plants 

Goodrich and Goodyear to Ex- 
pend That Sum for Larger 
Manufacturing Quarters 

Akron, Ohio, Oct. 2 — Announcements 
are made by the Goodyear and the Good- 
rich companies that additions to their 
plants to be started in the near future 
will mean an expenditure of more than 
$1,000,000. 

The 6. F. Goodrich Co. is excavating 
on Bartges Street for a five-story build- 
ing 800 by 270 ft., which will be the 
largest of any of the structures in the 
plant. A six-story building is also being 
erected on Falor Street, on the site of 
the employment office. The structures 
on Bartges Street will cost in the neigh- 
borhood of $800,000. 

The Goodyear Tire & Rubber Co. will 
erect an eight-story building 200 ft. wide 
to its present uncompleted addition on 
East Market Street. 

Empire Acquires New Plant 

Indianapolis, Ind., Oct. 2 — The Em- 
pire Automobile Co. has acquired a new 
plant in this city. The factory affords 
a manufacturing floorspace of approxi- 
mately 150,000 sq. ft. in three combined 
buildings. The entire Empire production 
will be carried on in the Indianapolis 
plant after Jan. 1, the acquisition of 
this plant centralizing all the interests 
of the company. Heretofore the general 
offices have been maintained in Indian- 
apolis while the manufacture of cars 
was carried on at Connersville. The 
general sales and executive offices are 
now located at the factory. 

Paige Breaks Production Records 

Detroit, Mich., Sept. 28— Production 
at the Paige-Detroit Motor Car Co. is 
now averaging 150 cars a day. Ship- 
ments during the past two weeks were 
the largest in the company's history. The 
additions to the plant now completed pro- 
vide over 100,000 sq. ft. additional floor- 
space. When all additions are completed, 
all the new machinery installed and an 
increased working force added, produc- 
tion will permit the finishing of 250 cars 
or more per day. 

Knox Motors Co. Refuses to Sell Plant 
Springfield, Mass., Oct. 5 — Over- 
tures have been made to purchase the 
plant of the Knox Motors Co., by one of 
the big organizations manufacturing 
war munitions. The officials of the Knox 
company admit that offers were made, 
but state they will not sell the plant. 



Three companies were bidding for it, the 
Bethlehem Steel Co., the New England 
Westinghouse Co. and the General Elec- 
tric Co. The New England Westing- 
house Co. has purchased the Stevens- 
Duryea plant in this city. As officials 
of that company are here now an effort 
was made to get some inkling from them. 
Vice-president L. A. Osborne of the com- 
pany stated that they were not after the 
Knox plant. The Knox company is un- 
derstood to have filled some of its large 
war orders for tractors for the past few 
months as sub-contracts for the Bethle- 
hem Steel Co. so an intimate line has 
been established between the two com- 
panies. 

Briscoe To Build Plant 

Jackson, Mich., Oct. 1 — After several 
months of negotiations between the 
Briscoe Motor Co. and the Chamber of 
Commerce, it was announced to-day that 
as a result, the Briscoe company will 
build a new plant on Wildwood Avenue 
which is to cost no less than $100,000 
and where possibly more than 5000 men 
will be employed. 

One of the principal conditions for 
the realization of the expansion plan 
was that something would have to be 
done by the city or the citizens to pro- 
vide at least 200 lots for the erection of 
workingmen's homes. An organization 
known as the Billancourt Land Co. was 
effected and it owns now 130 acres of 
land on Wildwood Avenue. Two hundred 
lots are to be offered for sale at $300, 
payable $50 down and $50 per month. 
The City Bank, People's Bank, Union 
Bank and the State Savings Bank are 
co-operating and will provide loans, with 
which the new Briscoe plant will be 
erected. The automobile company will 
lease the factory and site of about 15 
acres for a period of ten years at $10,000 
a year, it is said, with privilege of pur- 
chase at liberal terms. 

The expansion of the Briscoe plant 
will also mean an extension of the Argo 
and other concerns in which Benjamin 
Briscoe and his associates are strongly 
interested. 



Frost Gear & Forge Adds 

Jackson, Mich., Sept. 28 — An addi- 
tion to the plant and equipment of the 
Frost Gear & Forge Co. will increase the 
production capacity of the concern at 
least one-third. The addition consists of 
a structure 42 by 132 ft. and when com- 
pleted the plant will increase its working 
force of 350 to at least 450. Night shifts 
are being worked in both the gear cut- 
ting and drop forge departments. Or- 
ders on the books now will keep the 
plant working to full capacity for a year 
and exceed any previous year's business 
of the company. 



Studebaker Plant to 
Expand 

Acquires Additional Property 
— Co. Plans to Build 
75,000 Cars for 1916 

Detroit, Mich., Sept. 30 — The Stude- 
baker Corp. has acquired a large prop- 
erty which adjoins its plant No. 3, and 
will begin at once the erection of addi- 
tions to that plant. Other additions to 
be put up in this city consist of a three- 
story extension to plant No. 5, a new 
drop forge shop, 62 by 264 ft. and an ad- 
dition 62 by 140 ft to the blacksmithing 
shop, both of steel, glass and tile, to 
building No. 25. The old De Luxe plant, 
which is part of plant No. 3, will be torn 
down and a four-story building 52 by 
326 will be erected to be used for machin- 
ing work. An extension, 35 by 120 ft., 
will be made to the power house and the 
freight shipping platforms of plant No. 
3 will be rearranged and extended. 

These additions to plant No. 3 will 
probably be followed by others to other 
local Studebaker plants. Originally the 
corporation planned to make 60,000 cars 
for the season 1916, but according to 
vice-president L. J. Oilier, 75,000 cars 
have been contracted for. 



Champion Spark Plug Co. Increases 
Production to 50,000 

Toledo, Ohio, Oct. 1 — An increase in 
production from 35,000 to over 50,000 
spark plugs per day is reported by the 
Champion Spark Plug Co., this city. 
This concern recently has been forced to 
enlarge its factory facilities by the addi- 
tion of over forty new automatic ma- 
chines. There has been a proportionate 
increase in other equipment of the fac- 
tory. 

Hardwood Men to Boycott Metal Bodies 
—Boost Wood 

Milwaukee, Wis., Oct 2 — The propa- 
ganda instituted by the hardwood lum- 
ber manufacturers of the north, centered 
in Wisconsin, to induce automobile 
manufacturers to return to the use of 
wood bodies instead of sheet metal, con- 
templates a carefully detailed campaign 
which is to bear fruit in 1917 and suc- 
ceeding years. It will be principally an 
educational campaign, but the lumber- 
men will use direct means of forcing the 
issue by gathering their cohorts into an 
army that will refuse to purchase cars 
unless the bodies are of wood con- 
struction. 

H. E. Christiansen, a well known hard- 
wood lumber dealer of Milwaukee, who 
is taking a leading part in the movement 
says: "It is a fact that in 1910 and 
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1911 one motor car builder alone was 
using lumber at the rate of 20,000,000 
ft a year. In 1915 the same manufac- 
turer is using only 2,000,000 ft. The 
profit is at least $2 per thousand, so we 
can see that $36,000 has been lost to the 
lumber trade in one instance alone." 

Every lumberman who purchases a 
car in the future is to make a particu- 
larly strong effort to have his machine 
equipped with a wood body, according to 
the plans of the hardwood manufac- 
turers. It is admitted that such pro- 
cedure will be difficult for 1916, but by 
1917 the propaganda is expected to have 
made sufficient headway to count. 

Goodyear Passes $2,000,000 Mark 

Akron, Ohio, Oct. 4 — The annual 
sales conference of the Goodyear Tire & 
Rubber Co. was brought to a close last 
Wednesday, district and branch man- 
agers from all over the country having 
been the guests of the company for a 
week. The company's record during the 
past year was reviewed and sales plans 
laid for the forthcoming season. It was 
brought out that this has been the Good- 
year company's greatest business year, 
among other things the $2,000,000 mark 
set for the automobile tire department a 
year ago having been reached and 
passed, and it is confidently expected that 
1916 will be a still greater year. 

Electric Brush Co. Formed 

Dover, N. J., Oct. 4— The Electric 
Brush Co. has been formed here with the 
purpose of producing brush parts for all 
makes of electrical apparatus used on 
automobiles. The company plans to carry 
in stock at all times brush parts which 
will fit all sizes and types of lighting gen- 
erators and starting motors, magnetos, 
etc., produced by all of the various com- 
panies. 

General Electric Men Strike 
Schenectady, N. Y., Oct. 4 — Ten 
thousand employees at the local plant of 
the General Electric Co. went out on a 
strike to-day in their fight for an 8-hr. 
day, and the remaining 3000, comprising 
the molders, coremakers, and black- 
smiths, voted to-night not to report for 
work in the morning. This means tying 
up the entire plant with the exception 
of the office force. 

Market Warner Products Direct 
Cincinnati, Ohio, Oct. 4 — The War- 
ner Auto Top Co., which heretofore has 
marketed its upholstery and top covers 
through distributors, has altered its sales 
policy and hereafter will market its prod- 
uct direct to the trade. All the Warner 
products hereafter will be marketed un- 
der the company's own name. 



140,168 Cars in 
Iowa 

36,000 More Than Total for 
1914 — Farmers Big Fac- 
tors in 33% Gain 

Des Moines, Iowa, Oct. 2 — Iowa now 
has 140,168 automobiles registered for 
the present year. This is an increase 
of 36,000 or over 33 per cent as compared 
with the total for 1914 and the total for 
the present year is expected to reach the 
160,000 mark. The registration figures 
show the notable fact that there are rela- 
tively more cars in the rural districts 
than in the cities. 

Using the last federal census as a 
basis, Iowa now has one automobile to 
every fifteen persons in the State. In 
the counties with a large urban popula- 
tion the percentage of car owners is 
lower. Polk county, in which Des Moines 
is located and which has the largest 
urban population of any county in the 
State, has 5550 cars which is one to every 
nineteen of population. Woodbury 
county, in which Sioux City (the second 
city of the State) is located has 2966 
cars or one to every twenty-two of popu- 
lation. 

Buena Vista county, with a population 
of 15,891 which is largely rural, has 
1722 cars or one car to every nine per- 
sons. Clay county, also largely rural in 
population, has 1385 cars for 12,766 of 
population. The same situation prevails 
in Humboldt, Kossuth, Ida, and other 
counties with preponderantly rural pop- 
ulations. 

Automobile registration fees for the 
State have been $1,137,500 so far this 
year as compared with $1,040,135 for the 
entire year of 1914. The following table 
of automobile registration fees in Iowa 
for the years from 1907 to 1915, in- 
clusive, shows the remarkable growth of 
the automobile business in the State: 



tear fees 

1907 $7,202 

1908 20.8S0 

1909 36,347 

1910 6. r i.608 

1911 2T,9,736 

1912 4K5.300 

1913 600,000 

1914 1.040. 135 

191". (to Sept. 2S) 1,137.500 



New Milwaukee Gasoline Prices Favor 
Quantity Consumers 
Milwaukee, Wis., Oct. 2 — A readjust- 
ment of the scale of prices on gasoline 
in Milwaukee and neighboring territory 
to the end that motorists will pay a 
premium over the prices made to quan- 
tity consumers, has been effected by 
both independent and Standard com- 
panies. For several years, or since the 
filling station came into vogue, motorists 
have been paying the same price per 



gallon for 5 or 10 gal. of gasoline that 
buyers of 100-gal. lots were charged. 
For example, a motorist who drove his 
car to the filling station, of which there 
are more than 100 in Milwaukee, was 
able to fill his tank, no matter how little 
he required, at the same price per gallon 
which was charged the garage across 
the way. The readjustment, together 
with general advances in the price of 
gasoline, has brought the quotation per 
gallon on 60 deg. gasoline to 12% cents 
at filling station; 11.6 cents per gallon 
for tank wagon delivery, and 10.6 cents 
per gallon for tank wagon delivery, 100 
gal. or more. From May to September, 
the price per gallon to individuals buy- 
ing small quantities ranged from 10.5 
to 10.6 cents, or the same price now 
quoted in lots of 100 gal. or more. The 
uniform quotations effective Oct. 1 are 
as .follows : 

Tank 
Wagon 
Tank 100 Gal. 
Pilling Wagon Delivery 
Station, Delivery, or More, 



Sp. Gr. Cents Cents Cents 

60 degrees 12.5 11.6 10.6 

65 degrees 16.5 15.5 14.5 

70 degrees 18.5 17.5 16.5 

72 degrees 20.5 19.5 1S T. 



Gasoline Up 1 Cent 

Chicago, III., Oct. 6 — The price of 
gasoline has been raised during the last 
week 1 cent. In this city, the Standard 
Oil Co. of Indiana is quoting gasoline at 
11% cents a gallon for 10 and 50 gal. 
lots. In Tacoma, gasoline is retailing 
for 12 to 12% cents. And in Portland, 
Ore., it is selling wholesale at 11 cents. 
For the past six months a number of sta- 
tions in this city have sold gasoline at 
the wholesale price, 10 cents. The 
price went up 1 cent to-day in Denver, 
Col., most garages selling it at 16 and 
some at 20 cents. 

Gasoline Up in St. Louis 

St. Louis, Mo., Oct 2 — The independ- 
ent refiners have raised the price of gas- 
oline 1 cent, from 11 to 12 cents per gal- 
lon. This increase in price followed 
closely upon an increase made by the 
Standard company from 9.9 to 10.9 cents. 

When the price had been reduced from 
17.5 cents to 8.9 cents a gallon the in- 
dependents called a halt and started to 
boost the price with the avowed inten- 
tion of bringing it back to what it was 
before the price-cutting war. Thus when 
the independents sold gasoline for 10 
cents the Standard sold for 8.9. When 
the Standard brought its price to 9.9 
the independents raised their price to 11 
cents. Last Wednesday the Standard 
raised its price to 10.9 and the independ- 
ents immediately brought theirs to 12 
cents. At the same time the independ- 
ents raised the price of their No. 2 from 
13 to 14 cents and No. 1 from 14.5 to 
15.5. They attribute these increases to 
the increased cost of the crude product. 
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Michigan Service 
Men to Organize 

First Steps in Formation of 
Automobile Service Manag- 
ers' Assn. of Michigan 

Detroit, Mich., Sept. 29 — The first 
steps toward the organization of the 
Automobile Service Managers' Associa- 
tion of Michigan were taken this after- 
noon when under the presidency of 
Alfred Reeves, general manager of the 
National Automobile Chamber of Com- 
merce, service managers from Detroit 
and other Michigan factories met at 
Hotel Statler. 

A committee consisting of C. R. Les- 
ter, chairman, Packard; D. H. Haselton, 
Regal, and A. 0. Weise, Oakland, was ap- 
pointed to prepare by-laws and a con- 
stitution. Another meeting will be held 
Oct. 26, when the final organization will 
be effected. 

One of the service managers present 
stated that the object of such an associa- 
tion is primarily to reach an understand- 
ing among all automobile manufacturers 
of the State as to what the service de- 
partment should ultimately be; or in 
other words, to provide a standard serv- 
ice policy. There was no discussion on 
the subject at this first meeting except 
that most of those present thought that 
this serious question of service can be 
better solved or at least brought to a 
better and more universal policy by hav- 
ing an organization of those men who 
look after the service departments in the 
plants. Such an organization has just 
been perfected among the Indiana auto- 
mobile manufacturers and will very 
likely be before long in the States of 
Ohio and New York. Quite likely there 
will be a national organization as a 
consequence. 

The service managers who attended 
the meeting were: in addition to those 
already mentioned, C. W. Matheson, 
Dodge; E. A. Haskins, Federal; Pierre 
Schon, General Motors Truck Co.; R. O. 
Gill, Saxon; J. E. Fields, Hupp; J. L. 
Kenyon, Cadillac, and E. V. Rippingille, 
Hudson. 

Columbus Garage Convention Postponed 
Columbus, Ohio, Oct. 5 — The State 
convention of garage owners which was 
to have been held here during the three 
days, Oct. 4, 5 and 6 has been postponed 
three weeks. The new dates selected are 
Oct. 25, 26 and 27. 

Detroit Salesmen Organize 
Detroit, Mich., Oct. 2 — Preliminary 
arrangements have been made for the 
organization of the Detroit Salesmen's 
Association. A committee was appointed 
to prepare recommendations to be sub- 



mitted at a general meeting to be held . 
next week. Among the members of the 
committee are: C. C. Cunningham, 
director of sales, Hudson Motor Car Co.; 
Norvell A. Hawkins, general sales man- 
ager, Ford Motor Co.; Harry W. Ford, 
president, Saxon Motor Co.; H. H. Hill, 
sales manager, Packard Motor Car Co.; 
Joseph Mack, president, Mack Printing 
Co. ; F. H. Dodge, general sales manager, 
Burroughs Adding Machine Co. ; H. Wil- 
bert Spence, Mutual Life Insurance Co.; 
D. M. Barrett, editor Salesmanship, and 
James W. Fisk, director of selling serv- 
ice, J. L. Hudson Co. 

Firestone Salesmen Meet 

Akron, Ohio, Oct. 4 — Fully 500 sales- 
men, branch managers, department 
heads and officials of the company, at- 
tended the home coming of the Firestone 
Tire & Rubber Co., held here last week. 
Special cars were run from many parts 
of the country, bringing in the tire men 
to attend the meeting. On Sept. 29 the 
men were received in the executive 
offices of the Firestone plant and later 
a number of addresses on tire making 
and selling were made. At noon a 
luncheon was served in the restaurant of 
the company which was followed by an 
inspection of the plant. 

An all day session of the branch 
managers and department heads was 
held Sept. 28. 

Wants to Represent Parts Makers in 
Coventry 

Coventry, England, Oct. 4 — G. R. 
Bromley of the British Components, Bed- 
ford Street, Coventry, is looking for sev- 
eral agencies, such as the representation 
of automobile parts makers, also firms 
that can supply forgings and stampings 
of all descriptions and nickel crank- 
shafts. Mr. Bromley is also interested 
in taking up the sole agencies with any- 
thing connected with the engineering, 
motor and machinery trade. 

Mr. Bromley has been in the automo- 
bile' trade since 1899, having been con- 
nected with the Daimler Motor Co. for 
several years and for two and one-half 
years with J. L. Lambie of the Bedford 
Motor Co. or the General Motors, Ltd., 
Long Acre, London, W. C, as chief out- 
side representative. 

Accessory Jobbers Meet Oct. 20-22 
Kansas City, Mo., Oct. 4— The Na- 
tional Association of Automobile Acces- 
sory Jobbers, whose headquarters are in 
Chicago, will meet in this city at a con- 
vention Oct. 20, 21 and 22, at Hotel 
Muehlebach. The organization has in 
view the betterment of merchandising 
accessories and correcting of existing 
abuses in the merchandising of acces- 
sories. 



Denby To Teach 
Salesmanship 

Free 36-Lesson Correspondence 
Course to Truck Buyers — 
Course Lasts a Year 

Detroit, Mich., Oct. 4 — Something 
entirely new in the way of assistance or 
help to the purchaser of trucks has been 
inaugurated by the Denby Motor Truck 
Co. It consists in giving free to the 
Denby truck purchaser a correspondence 
course of retail salesmanship in thirty- 
six lessons, extending over a period of 
one year. The purpose of this business- 
building and sales-efficiency service is to 
develop, among the employees of every 
owner, at least one thoroughly efficient 
salesman, able to take advantage of the 
wider trade possibilities that the truck 
opens up. 

The purchaser or owner of the truck is 
to designate whoever is to be given the 
lessons, preferably the driver, stating 
that it believes that he is usually the only 
man regularly out in the field, that he 
meets many customers who do most of 
their buying by telephone and that on his 
manner, appearance and methods is 
based the whole reputation of the store 
with many people. 

The correspondence course is divided 
into four quarterly periods of nine les- 
sons each, which are sent to the students 
at the rate of three a month. With every 
lesson there is a number of questions, 
which the student must answer and re- 
turn to the Denby company, these an- 
swers having a bearing upon the awards 
of the various cash prizes aggregating 
$3,000 which the company has set aside 
to stimulate the interest of the students. 

There will be one award or prize of 
$1,000 which will be paid Nov. 1, 1916, 
to the student who has shown the great- 
est progress, whether he has at that time 
finished the entire course or not. Four 
quarterly awards of $200 each will be 
paid to the student who has shown the 
most progress during the quarter, and 
there will be four prizes of $150 and four 
of $75, one for each quarter, to be given 
respectively to the second and third best 
students. In addition to these prizes $15 
will be paid each month to the student 
ranking highest for that month and $10 
to the one ranking second. 

The lessons to be sent to the students 
will deal with such subjects as getting 
new customers, making old customers buy 
more, introducing new goods and many 
other subjects. 

Boston Dealers Show in Tents at Rock- 
ingham Fair 
Boston, Mass., Oct. 2 — Boston motor 
car dealers took advantage of the fall 
weather to make a big exhibit at Rock- 



Digitized by 



October 7, 1915 



THE AUTOMOBILE 



681 



ingham Fair the past week. The show 
-was held in two large tents placed to- 
gether with the side flaps removed, mak- 
ing it one large area. The cars, trucks 
and accessories were spread around in a 
circle in each tent, and so one could look 
about without hindrance. All the Bos- 
ton agents with exhibits had salesmen 
there, and the dealers in the border cities 
and towns on the New Hampshire-Massa- 
chusetts line were also on hand. The 
crowds were big, so the sales made and 
prospects secured were encouraging. 

Ward Electric on New York-to- 
Cleveland Trip 

New York City, Oct. 5 — To secure 
data on the cost of operating an electric 
vehicle over country roads, a Ward 
Special will be sent from this city to 
Cleveland during the Electrical Exposi- 
tion and Motor Show at the Grand Cen- 
tral Palace, Oct. 6 to 16. The car will 
be started in time to reach Cleveland by 
Oct. 18, the date of the opening of the 
annual convention of the Electric Vehi- 
cle Association of America. The car 
will use the Edison battery known as 
the G4. The route to be followed will 
traverse Albany, Utica, Buffalo and Erie. 

Seventeen Car Makes at Denver Show 
Denver, Col., Sept. 29 — The two 
weeks' fall show under the auspices of 
the Automobile Trades Association of 
Colorado has started favorably, with 
more than twenty exhibits, a good at- 
tendance and an excellent sales outlook. 
It is being conducted in the Automobile 
Building, one of the separate structures 
provided near the City Auditorium to 
furnish extra space for the International 
Soil Products Exposition, with which the 
automobile show is connected. 

The event is being attended by thou- 
sands of visitors from a wide territory, 
many of whom are prosperous farmers 
and regarded as prospects for cars. A 
few sales were closed during the first 
three days of the show, and many more 
are counted upon. Seventeen cars are 
exhibited by ten dealers, and there are 
eight accessory and supply booths and 
one special exhibit presenting the work 
of the trades association. 

Conrad Bell Sales Manager 
York, Pa., Oct. 2— H. W. Conrad, 
former sales manager of the Pullman 
Motor Car, York, Pa., has been made the 
sales manager for the Bell Motor Car 
Co. W. F. Grove, who filled that capacity 
since the organization of the Bell com- 
pany, has been made the factory super- 
intendent. Work on the erection of the 
one-story frame assembling plant at the 
Bell factory is being completed and the 
several departments have been moved 
into the new addition. To further facil- 
itate operations another addition, 110 by 
30 ft., is being erected. 



Ohio Jitney Drivers 
Organize 

Form Ohio Auto Bus. Assn. — 
To Fight Unfavorable 
Legislation in State 

Youngstown, Ohio, Oct. 4 — The pre- 
liminary organization of the Ohio Auto 
Bus Association was finished at a meet- 
ing of jitney bus drivers held in this city 
last week. Local organizations in Akron, 
East Liverpool, Ashtabula, Lima, Mari- 
etta and Cincinnati were represented at 
the meeting. The object of the organiza- 
tion is to fight unfavorable legislation 
both on the part of the Ohio Legislature 
and various city councils. The next 
meeting will be held in Columbus. 

Jitney Bus Plan for Denver Practically 
Abandoned 

Denver, Col., Sept. 29 — All efforts to 
establish jitney bus transportation in 
Denver have been fought so bitterly that 
the enterprise has been practically aban- 
doned. Although there is now pending 
in court a mandamus suit to compel the 
city commissioners to issue permits for 
operating jitney bus lines, there is little 
hope that the jitney promoters will win 
the case, inasmuch as the applications 
for permits were originally rejected on 
the ground that a jitney bus line is a 
public utility the same as a street car 
line, and since the filing of the man- 
damus suit the jitney has been declared 
a public utility by both a city ordinance 
and a State law. Taxicabs require a 
city license costing $10 a year for cars 
up to seven-passenger capacity, and 
there is an ordinance providing for a 
$500 bond for each car, but this bond 
feature has not been enforced. The city 
has not fixed any license fee or bond re- 
quirement for jitneys, on the ground 
that a regular franchise must be se- 
cured. The jitneys have been opposed 
by both street car companies and taxicab 
concerns. 

Bullen with Michigan Top 

Detroit, Mich., Oct. 2 — H. E. Bullen, 
formerly with the Rands Mfg. Co. is now 
in charge of the manufacturing depart- 
ment of the Michigan Auto Top Co., 
which has bought in the bankruptcy 
court the business and stock of the 
Michigan Auto Top & Painting Co. S. L. 
Joseph has been appointed to take care 
of the sales and financial department. 

Enforce N. Y. Jitney Bus Law 

Albany, N. Y., Oct. 3 — A decision has 
been rendered in this city which prac- 
tically compels bus lines in all cities to 
get city and State permission to operate. 



The so-called jitney bus law has been 
sustained in all of its principal phases. 
As a result of the decision, the courts 
have held that the following classes of 
vehicles must secure the consent of the 
local authorities and go to the commis- 
sion for a certificate of public conve- 
nience and necessity : A bus line, a stage 
route, a vehicle in connection with a bus 
line, a stage or motor vehicle route, a 
vehicle carrying passengers at a rate of 
fare of 15 cents or less for each passen- 
ger within the limits of a city, and a 
vehicle carrying passengers in competi- 
tion with another common carrier, which 
is required by law to obtain the consent 
of the local authorities of said city to 
operate over the streets thereof. 



Cleveland Show Jan. 8-15 
Cleveland, Ohio, Oct 4 — The fif- 
teenth annual Cleveland automobile show 
will be held Jan. 8 to 15 in the Wigmore 
Coliseum. Dates and preliminary ar- 
rangements were decided on at a meet- 
ing at which was effected re-organization 
of the Cleveland Automobile Show Co., 
the dealers' organization which gives the 
show with the sanction of the Cleveland 
Automobile Club. 

Fred H. Caley, who has managed the 
Cleveland show for four years past, was 
again elected to be in active charge. The 
Cleveland exposition comes immediately 
after the opening show in New York 
and precedes Chicago's by a week. 



Des Moines Show Feb. 14-19 

Des Moines, Iowa, Oct. 2 — The an- 
nual Des Moines show, held previously 
during the month of March, is scheduled 
for the week of Feb. 14, 1916, according 
to an announcement by C. G. Van Vliet, 
secretary of the Des Moines Automobile 
Dealers' Association, who is manager of 
the local show. The new date, three 
weeks earlier than in former years, is 
better because it puts Des Moines on a 
circuit of the big: automobile shews in 
the middle west. 

The Minneapolis show will be held in 
the week of Jan. 29 and the Kansas City 
show in the week of Feb. 7, while the 
Omaha show follows the Des Moines ex- 
hibition during the week of Feb. 21. In 
former years the local date always con- 
flicted with the Boston show and as a 
result many factory exhibits could not 
be shown. 

Lemoine Dies in Paris 
Paris, France, Oct. 1 — M. Louis An- 
toine Lemoine died recently in this city 
at the age of sixty-two. He was the 
head of the automobile spring company 
bearing his name and was also president 
of the French Society of Makers of 
Motor Parts and Accessories. 
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Elyria Tire to Build— The Elyria Tire 
& Rubber Co., Elyria, Ohio, will build a 
two-story 60 by 200-ft. plant. 

Tayson Rubber Plant to Be Sold— The 
Tayson Rubber Co. plant, Wooster, Ohio, 
it is said, is to be sold to one of the 
large Akron tire concerns. 

Pullman Leases 10,000 Sq. Ft. — The 
Pullman Motor Car Co., York, Pa., has 
leased 10,000 sq. ft. of additional floor 
space which it will occupy this month. 

Milwaukee Engine to Add— The Mil- 
waukee Auto Engine & Supply Co., Mil- 
waukee, Wis., is preparing to enlarge its 
facilities and has increased its capital 
from $6,000 to $30,000. 

New Ajax Plant — A new plant is to 
be built immediately by the Ajax-Grieb 
Rubber Co., Trenton, N. J., which will be 
200 by 350 ft., three stories, and adding 
210,000 sq. ft. of floor space. 

Nashville Ford Plant Started — Work 
has been started on the three-story plant 
of the Ford company near Twelfth Ave- 
nue and Broadway, Nashville, Tenn. 
The plant will be 75 by 170 ft. 

Gardner Machine Adds — The Gardner 
Machine Co., Beloit, Wis., manufacturing 
disk grinders for metal working, and sup- 
plying many car builders with its de- 
vices, is erecting a shop addition pro- 



viding about 5000 additional square feet 
of floor-space. 

Kelsey Wheel Adds — The Kelsey 
Wheel Co., Ltd., Windsor, Ont., has or- 
dered the building of an addition, 42 by 
112 ft., part of which will be a garage. 
The other part will be divided into six 
dry kilns. 

Southern Tire to Double Capacity — 

The Southern Tire & Rubber Co., Au- 
gusta, Ga., will double its capacity, at 
present seventy-five tires per day. The 
number of employees, which is now fifty, 
will be increased to ninety. 

Vandalia Co. to Make Accessories — 
The Midland Accessories Mfg. Co., Van- 
dalia, 111., has been incorporated with a 
capital of $150,000. The concern is a 
reorganization of the St. Louis Auto & 
Appliance Co. and plans to build a $50,- 
000 plant at Vandalia. 

Tire Plant for Sebring — A tire manu- 
facturing plant, according to reports, will 
be placed in Sebring, Ohio, by the Se- 
bring Tire & Rubber Co., recently formed 
with a capital of $200,000, with J. S. 
Hotchkiss, W. F. Smith, C. B. Smith, 
H. D. Weaver, and W. B. Stevenson as 
incorporators. 

Tire Plant for Kansas City— P. E. 
Werner has leased a plant at Fourth and 



Centra! Streets and offices in the Com- 
merce Building, Kansas City, Mo., to 
make tires. Actual production is ex- 
pected to start about the first of the 
coming year. The company is also es- 
tablishing a plant at- Chester, W. Va. 

New Linde Branch Plant — All con- 
tracts have been awarded for the erec- 
tion of the new Milwaukee branch plant 
of the Linde Air Products Co., New York, 
and work is now well under way. The 
building will be of reinforced concrete 
and steel, to be 80 by 100 ft., and will 
cost $35,000. The location is at Thirty- 
eighth and National Avenues, West Allis, 
Milwaukee. 

Sterling Truck Builds— The Sterling 
Motor Truck Co., Forty-sixth Avenue 
and Rogers Street, West Allis, Milwau- 
kee, Wis., is building a large factory 
addition. The concern formerly was 
known as the Sternberg Motor Truck 
Co. It has been doing a large foreign 
business, and these demands, together 
with the unusually large business now 
being received from domestic sources, 
has made it necessary to nearly double 
the size of the works. The plant was 
erected only four years ago and was 
then expected to have a capacity for at 
least ten years. 



The Automobile Calendar 



Sept. 26-Oct. 10. . .Denver. Col., Show, Inter- 
national Boll Products 
Exposition. Automobile 
Trades Assn. of Colorado. 

Oct Dallas, Tex., Show, Dallas 

Automobile Dealers' 
Assn. 

Oct. 2-9 Cincinnati, Ohio, Show, Mu- 
sic Hall, Cincinnati Au- 
tomobile Dealers' Assn. 

Oct. 4-10 St. Louis, Mo., Show, For- 
est Park Highlands, St. 
Louis Automobile Manu- 
facturers and Dealers' 
Assn. 

Oct. 4-14 Wichita, Kan., Show. 

Wichita Auto. Dealers' 
Assn. 

Oct. 6-16 New York City, Ninth Elec- 
trical Exposition and Mo- 
tor Show at Grand Cen- 
tral Palace. 

Oct. •J New York City. Sheepshead 

Bay Motor Speedway 
350-Mile Race. 

Oct. 11-12 Dayton, O., National Pav- 
ing Brick Manufacturers' 
Assn., Annual Meeting. 

Ort. 11-16 Kansas City Dealers' Tour. 

Oct. 12 Detroit, Mich., Hotel Stat- 

ler S. A. E. Meeting for 
Detroit, Inil., and Met. 
Sections. 

Oct. 11 Chicago. III., S. A. E. Stand- 

nrds Committee Meeting, 
Chicago Automobile Club. 

Oct. 16 Chicago, 111., 350-Mile Race, 

Chicago Speedway. 



Oct. 16-23 Pittsburgh, Pa., Show, Mo- 
tor Square Garden, Auto- 
mobile Dealers' Assn. 

Oct. 17 Twin City Speedway Match 

Race. 

Oct 18-19 Cleveland, O., Hotel Statler, 

Sixth Annual Convention, 
Electric Vehicle Assn. of 
America. 

Oct. 18-24 Troy, N. Y, Show, State 

Armory, Troy Automo- 
bile Dealer's Assn. 

Oct 18-25 Los Angeles, Cal., Broad- 
way Automobile and 
Flower Show, Automobile 
Dealers' Assn. 

Oct. 20-21-22 Excelsior Springs, Mo., Na- 
tional Assn. of Automo- 
bile Accessory Jobbers' 
Meeting. 

Oct 21 New York City, Met. Sec. 

S. A. E. Meeting at Au- 
tomobile Cluh of Amer- 
ica. 

Oct 24 Fort Worth, Texas, Race 

Meet. 

Oct. 2".-27 Columbus, ( )., Oarage 

Owners' Convention. 

(Kt 2!> Indianapolis, Ind., Claypool 

Hotel. S. A. E Meeting 
of Ind. Section. 

Nov. 1-3 Pasadena, Cal., Show, Hotel 

Green. Walter Hempel. 

Nov. 12-20 Providence, R. I., Show, 

State Armory, Rhode 
Island Automobile Deal- 
ers' Assn. 

Nov. 1 s Arizona 150-mile Grand 

Prix. 

Nov. 29-Dec. 4.. . .Electric Prosperity Week. 

Dec. 31 New York City Show, 

Grand Central Palace. 



1916 

Jan. 8-15 Cleveland, Ohio, Show, Wig- 
more Coliseum, Cleveland 
Automobile Show Co. 

Jan. 8-15 Philadelphia, Pa., Philadel- 
phia Auto. Trade Assn. 

Jan. 22. 1916 Chicago, 111., Show; Coli- 
seum. 

Jan. 24-29 Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

Jan. 29-Feb Minneapolis, Minn., Show, 

National Guard Armory. 
Minneapolis Trade Assn. 

Feb. 7-12 Kansas City, Mo., Show, 

Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

Feb. 15-20 Omaha, Neb., Show, Omaha 

Automobile Show Assn. 

Feb. 19 Newark, N. J., Show. 

March 4-11 Boston, Mass., Truck Show, 

Mechanics Bldg. 
May 13 New York City, Sheepshead 

Bay Speedway Race. 

May 30 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines, la.. Track 

Race. 

Julv 4 Minneapolis Track Race. 

July 4 Sioux City Track Race. 

July 15 Omaha, Neb., Track Race. 

Aug. 5 Tacoma Track Race. 

Auc. 18-19 Elgin Road Race. 

Sept. 4 Des Moines Track Meet. 

Sept. 15 Indianapolis Track Race. 

Sept. 16 Providence Track Race. 

Sept. 30 New York City Sheepshead 

Bay Race. 

Oct 7 Omaha Track Race. 

Oct. 14 Chicago Track Race. 
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Newlin Transferred — W. D. Newlin, 
late of Kansas City, has been trans- 
ferred to Springfield, 111., and placed in 
charge of the Mitchell car as sales man- 
aner for the Sangamon county territory. 

Shay Champion Chicago Mgr. — W. J. 
Shay, recently with Judd & Leland Mfg. 
Co., and formerly with the United Manu- 
facturers of New York, has become the 
Chicago manager of the Champion Spark 
Plug Co., Toledo, Ohio. 

Keyt Heads Rockford Cadillac— The 
title of the Cadillac Automobile Co., 
Rockford, 111., has been changed to that 
of the Keyt-Erb Automobile Co., of which 
F. P. Keyt is president; Clifford Erb, 
vice-president, and Walter Lamb, secre- 
tary and treasurer. 

Gorman Cadillac Rep. — E. C. Gorman 
has been appointed a district representa- 
tive for the Cadillac Motor Car Co., De- 
troit, Mich. He will travel Nebraska, 
Iowa, the Dakotas, Minnesota, and part 
of Canada. He was formerly in charge 
of the Cadillac exhibit at the Panama- 
Pacific Exposition. 

Dealer 

Firestone Plant for K. C— The Fire- 
stone Tire & Rubber Co., Akron, Ohio, 
will equip a tire plant at Kansas City, 
Mo., to cost $200,000. 

Moline Sells Omaha Branch — The 
Moline Automobile Co., East Moline, 111., 
has recently sold its Omaha branch to 
R. E. Davis & Co. The deal includes 
the entire State of Nebraska and west- 
ern Iowa. 

Recent N. Y. Leases — The Gadabout 
Motor Co., Freeman & Brady, the Holden 
One-Man Top Co., and the United Auto 
Co., recently leased space in the build- 
ing at the southeast corner of Broadway 
and Fifty-seventh Street, New York City. 

St. Louis Dealers' Items — Bart S. 
Adams, 4701 Washington Avenue, St. 
Louis, Mo., has obtained the agency for. 
Midgley tires in the St. Louis territory. 

The Commercial Auto Body Co. soon 
will announce a cut of from $10 to $25 
on all commercial bodies. This reduc- 
tion in price, according to Hugh F. Cart- 
wright, president of the company, is due 
to decreased cost of production since the 
firm has occupied its new building at 
Sixteenth and Pine Streets. 

The new Ajax tire sign being erected 
by the Guenther-Methudy Sales Co., 3553 
Lindell Boulevard, is said to be the 
largest west of the Mississippi River. 



Motor Men in New Roles 

Henderson Seattle Mitchell Mgr. — J. 
A. P. Henderson is manager of the used 
car department of the Mitchell Motor 
Car Co., Seattle, Wash. 

Baumann St. Louis Mgr. — The St. Louis 
Auto-Drayage Co., with W. H. Baumann 
as manager, has opened a repair and 
service station at 1907 Locust Street. 

Taber in Charge — E. M. Taber has 
been placed in charge of the truck sales 
department of Russell P. Taber, Reo dis- 
tributor at 338 Pearl Street, Hartford, 
Conn. 

LeFebre Returns to Tacoma — R. P. Le- 
Febre has returned to the Tacoma 
(Wash.) automobile field, and will be at 
the head of the sales staff of the Cadillac 
Auto & Supply Co. 

Wright Saxon Sales Mgr. — F. S. 
Wright, formerly with the Studebaker 
Corp., has been appointed sales manager 
of the Saxon Motor Sales Co., with head- 
quarters in Los Angeles. 

Woodruff Lexington N. Y. Mgr. — A. 
A. Woodruff is manager of the Lexing- 
ton Motors New York Corp., which re- 
cently opened showrooms at 1840 Broad- 
way. Mr. Woodruff is also treasurer. 

Morris Springfield Hudson Sales Mgr. 

— Merwin Morris is in charge of the sales 
of the recently organized Hudson Sales 
Co., Springfield, 111. The salesroom and 
office will be at 428 South Fourth Street. 

Ernst Metz Assistant Mgr. — N. F. 
Ernst has gone to Omaha, Neb., where 
he will be assistant manager of Metz 
branch there. He has been for three 
years branch manager of the Metz Co., 
Utica, N. Y. 

Klune in New York — C. A. Klune has 
opened an office at 51 West Sixty-third 
Street, New York City, as a manufac- 
turers' representative. He was formerly 
Eastern representative for the Jones rep- 
resentative. 

Join Indianapolis Ford — Joseph Kelly 
and D. V. Goodman have joined the In- 
dianapolis, Ind., branch of the Ford 
Motor Co., and will devote their time to 
sales promotion work, which comprises 
advertising and publicity. 

Linerd Ajax Sales Mgr. — J. B. Linerd, 
who has been connected with the Ajax- 
Grieb Tire Co., New York City, for two 
years, has been elected general sales 
manager. Mr. Linerd came from the 
Goodyear company two years ago to re- 
organize the New York City office of the 



Ajax. As general sales manager of the 
New York company he will have the di- 
rection of all the salesmen of the com- 
pany. 

Taylor Succeeds Marty — E. A. Taylor 
has been made superintendent of plants 
2 and 3 of the Maxwell Motor Co., Day- 
ton, Ohio. Mr. Taylor succeeds William 
Marty, who has resigned to become 
superintendent of plant 2 of the Stude- 
baker Corp. 

Whitney Los Angeles Sales Mgr.— R. 
A. Whitney, who has been identified < 
the Regal line in SoBthera Califo 
has been appointed sates mmager of the 
Colyear Motor Sales Co., newly appointed 
Regal distributor for southern California 
and Arizona. 

Erickson Joins United Truck — F. E. 
Erickson has joined the United Motor 
Truck Co., Grand Rapids, Mich., in the 
capacity of general superintendent. Mr. 
Erickson was formerly with the Packard 
Motor Car Co., and later with the Uni- 
versal Motor Truck Co. 



Dealer 

Opens Detroit Office — The General 
Drop Forge Co., Buffalo, has opened an 
office in the David Whitney Building, De- 
troit, Mich., in charge of E. H. Miller. 

Bristol Dealers Make Trip — Thirteen 
Bristol (Tenn.) automobile dealers on 
Sept 23 made a 300-mile trip to Knox- 
ville, Tenn. The Paige, Oakland and 
Maxwell cars made perfect scores. 

Ford Buys in Yonkers — The Ford 
Automobile Co. has purchased the build- 
ing at 109 to 115 South Broadway, Yon- 
kers, N. Y., and will erect a concrete and 
brick salesroom, garage and repair shop. 

New Accessory House in Columbus — 
The W. E. Cody Sales Stable Co., Colum- 
bus Co., Columbus, Ga., has installed 
an automobile accessory department, 
both wholesale and retail, and will have 
the agency for the Firestone and Dia- 
mond tires in that territory. 

Montana Garage News — New garages 
are to be erected in Montana cities show- 
ing growth in business as travel over 
the new automobile trails increases. The 
Ford company has taken a lease for five 
years. At Livingston Senator A. W. 
Milles will erect a brick and concrete 
garage in the heart of the city which 
•is to be 75 by 140 ft. At Billings, the 
Barry Motor Co. has the wholesale and 
retail distributing agency in Montana 
and northern Wyoming for Oakland cars. 
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Recent Changes in Louisville — The 
Samson Engineering Co., Louisville, Ky., 
has moved its offices from the Snead 
Building to the Starks Building. 

The Compression Inner Tube Co. has 
opened an office and salesroom at 662 
South Fourth Street. 

Handles Handy Carbon Remover — The 
Perfek Device Co., Baltimore, Md., 116 
South Greene Street, Baltimore, is now 
handling locally the Handy, a device for 
cleaning carbon out of cylinders. The 
company also is the Eastern distributor 
of the Perfek steering device. 

Baltimore Co. Moves — The Randall 
Manufacturing Co., Scripps-Booth, Trum- 
bull and Bell distributors, is taking pos- 
session of its new quarters, 16 West 
Mount Royal Avenue, Baltimore. The 
company will maintain a service station 
in the rear of the showrooms and offices. 
W. D. Randall is at the head of the com- 
pany. 

Recent Wis. Trade News — John Luke, 
who has been conducting a garage and 
repair shop in the Wagner foundry 
-group at Burlington, Wis., for some 
years, has formed a partnership with A. 
H. Voltz. The new firm of Luke & Voltz 
has leased the Forge garage building at 
Burlington and will build an addition to 
be used for repair shop. A complete new 
equipment of tools will be installed in 
the building. 

James E. Dempsey, formerly of Mani- 
towoc, Wis., has returned to that city 
from the Pacific coast to arrange for the 
manufacture of a dirigible headlight de- 
vice controlled by the action of the steer- 
ing gear. Mr. Dempsey has patented 
the device in the United States, Canada, 
France and other foreign countries. 

The Ph. Gross Hardware Co., 218-222 
Third Street, Milwaukee, operating one 
of the largest motor supply departments 
in the State, has been appointed Wiscon- 
sin distributor of the American Ever 
Ready Works, New York. 

E. H. Ramm, hardware dealer, New 
London, Wis., who has been appointed 
district agent for the Ford, is building a 
garage addition to his store and ware- 
house and will also conduct a repair shop 
and service station. 

Frederick Glines, Omro, Wis., has 
leased the Leighton building and is re- 
modeling it for garage and repair shop 
purposes. Mr. Glines has been appointed 
agent for the Ford. 

The stock, machinery and equipment 
of the Rex Gasometer Co., Beloit, manu- 
facturing measuring devices for gasoline 
tanks, oil tanks, etc., has been sold to sat- 
isfy the demands of creditors. 

A. D. Whipple, Frank L. Bader and 
Christian Doerfler have organized the 
Transmission Research Co., Milwaukee, 
with $25,000 capital, to deal in patents; 
develop inventions and manufacture de- 
vices. Messrs. Whipple and Bader have 



been engaged in design for many years 
and now intend to market a number of 
important inventions in the automobile 
field. 

The Estberg Garage, 460 Jackson 
Street, Milwaukee, established about 
eight years ago by Emil Estberg, has 
been sold to C. Ducey. Mr. Estberg will 
devote his attention to the sale of the 
Oldsmobile, Chevrolet and Monroe. 

The Reo Sales Co. has been organized 
at Eau Claire, Wis., to handle the Reo 
pleasure and commercial car in a large 
northwestern Wisconsin territory. The 
agency formerly was handled by the 
Taylor Motor Co., Eau Claire. The mem- 
bers of the new firm are O. G. Kinney, 
Colfax, Wis., and J. C. MacDonald, Eau 
Claire. Headquarters have been estab- 
lished at 701 South Barstow Street. 

The Bartles-Maguire Oil Co., Milwau- 
kee, one of the largest independents in 
Wisconsin, will build a large filling sta- 
tion at Twenty-seven Street and Grand 
Avenue for the accommodation of mo- 
torists. The Standard Oil Co. recently 
built a large station at Grand Avenue 
and Sixteenth Street. 

Denver Trade Items — The Boss Rub- 
ber Co., 1548 Broadway, Denver, agent 
for Kelly-Springfield tires, has been re- 
organized. S. Z. Silversparre, a mem- 
ber of the firm for several years and re- 
cently president of the company, has sold 
his interest and moved to El Paso, Tex.; 
F. P. Lilley, formerly vice-president, has 
been made president; Arthur Lewis, for- 
merly manager of the Salt Lake City 
branch, is vice-president, while H. G. 
Peters and Robert Rhea still hold their 
respective offices of treasurer and secre- 
tary. 

J. M. Patrick, 1515 Cheyenne Place, 
Denver, Lewis distributor for Colorado 
and Wyoming, has just secured the 
agency for the Abbott-Detroit. 

The Ford Motor Co. has closed its 
downtown salesroom at 1551 Broadway, 
Denver, and will handle all regular city 
sales from the assembling plant at South 
Broadway and Kentucky Avenue. 

The Denver Ford Starter Co., 1522 
Cleveland Place, manufacturer of a me- 
chanical starter, has taken the agency 
for the H. & D. shock absorber in that 
city. 

J. M. Patrick, Lewis distributor, Den- 
ver, has moved from 533 Marion Street 
to 1515 Cheyenne Place, where he is oc- 
cupying the salesroom recently vacated 
by L. G. Palmer, formerly Paige dis- 
tributor. 

L. E. Kelton, Haynes distributor, has 
moved from 1616 Broadway into perma- 
nent quarters at 1622 Broadway. 

A. C. Wagner, proprietor of the Wag- 
ner Garage, 1541 Cleveland Place, has 
taken the agency for the Denby truck. 

The firm of Mulnix & Steese, 17 East 
Colfax Avenue, Grant distributors, has 



been changed to Mulnix & Rarie, the in- 
terest of Mr. Steese having been bought 
by Baxter Rarie, formerly Grant dis- 
tributor for northern Colorado, with 
headquarters at Loveland. 

The National Rubber Supply Co.'s Den- 
ver branch has moved from 1633 Broad- 
way into larger quarters at 1629 Broad- 
way. 

Recent Cal. Trade Items— B. L. Rem- 
ington and W. L. Maxwell, 38-40 East 
Miner Avenue, Stockton, CaL, have 
formed a partnership under the name of 
the Guarantee Ignition & Battery Co. 
They will specialize in starting systems 
for all makes of cars. 

The Stockton Auto Ignition Co., repre- 
senting the Willard storage battery, is 
erecting a new concrete building on 
Miner Avenue, Stockton. The company 
recently received the local agency for the 
Splitdorf and Bosch magnetos. 

Bell & Hinman have purchased the 
Twelfth Street Garage, 516 Twelfth 
Street, Sacramento, and will specialze in 
used cars. 

The Traveler's Garage, 521-523 First 
Street, has been opened by Sellinger & 
De Gastin, Inc., in Sacramento. The 
company recently received the Haynes 
agency. 

J. E. White has opened a Mitchell 
salesroom and service station at 1106 K 
Street, Sacramento. 

The Universal Specialty Co., Los An- 
g> les, has opened a tire construction and 
vulcanizing plant at 1237 South Figuroa 
Street. 

The Big Tree Auto Works, the oldest 
garage in Los Angeles, has moved into 
a modern brick building at 1732-40 West 
Washington Street. The proprietors 
have been in business in Los Angeles 
twenty-eight years. 

The Los Angeles branch of the Savage 
Tire Co. has moved into the large brick 
building at 700 West Seventh Street. In 
the new building the company has room 
for 5000 tires and a large office and ship- 
ping force. 

Washington Electric Agent Builds — 
Emerson & Orme, Washington, D. C, 
agents for the Detroit electric, have 
commenced the erection of a two-story 
fireproof building to contain salesrooms, 
service station and garage. It is located 
on M Street, between Sixteenth and 
Seventeenth Streets, and will have a 
frontage and depth of 135 ft. On the 
first floor there will be a salesroom, 44 
by 64 ft., for new cars, and a salesroom, 
19 by 54 ft., for second-hand cars. Offices 
and a waiting room will be located on 
the main floor, together with a large 
garage. The charging plant will be lo- 
cated on the second floor. Provision has 
been made for a third story at some fu- 
ture time. The building will be com- 
pleted in January. 
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Oldfield, Burman, Wilcox, Cooper and Anderson having a breathless brush on the high banked curve 



Stutz Triumphs at 102.6 M.P.H. 

Anderson Wins Astor Cup — Rooncy in Another 
Stutz Second — America Takes First Five Places 

By J. Edward Schipper 

SHEEPSHEAD BAY MOTOR SPEEDWAY, Oct. 9— 
Proud is the American eagle to-day. Proud of a victory 
nobly won over the best that foreign lands could pro- 
duce. Proud of Gil. Anderson and his triumphant Stutz that 
completed the 350-miles for the Astor Cup a winner at an 
average of 102.6 m.p.h. 

The great achievement of Anderson alone was an accom- 
plishment that marks a new era in speed competitions, but 
when Tom Rooney, his team mate, in another Stutz of identi- 
cal design, crossed the wire 47 sec. later, he completed a vic- 
tory which sets a new mark for the followers of Mercury. So 
close were these two white-clad team mates that until the 
last of the 175 laps had been covered it was impossible to say 
which would cross the line a winner. Rooney averaged 
102.19 m.p.h. 

Judgment, design and materials were the factors that lay 
beneath the surface of the vision of speed. All during the 



Winners in the Astor Cup Race 


Car 


Driver 


Time 


M.P.H. 


Stutz 




......3:24:42 


102.60 


Stutz 




3:25:29 


102.19 


Duesenberg 


. .O'Donnell .... 


3:39:55 


95.45 






3:47:03 


92.52 


Duesenberg 


. .Henderson . . 


3:47:26 


92.31 






4:09:23 


84.22 




. .Haibe 


. . . Flagged at 298 miles 
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Estimates of 100,000 attendance were made, the great atanda were packed with apectatora and the Infield with parked cara which are 

aald to have reached the number of 8000 



3%-hr. contest the two racers ran with a regularity that 
showed a realization of what speed was necessary to win, and 
a determination not to deviate a particle from that speed 
either to catch those who set too hot a pace at the start or 
to lag at the finish when the race was won. Like a pair of 
soaring gulls the Stutz team circled the vast speedway, now 
gliding along the stretches and now rising like the wheeling 
birds they resembled high on the parabolic surface of the 
banked curves. Only one stop did the winner make and but 
two were made by the second car, the difference in time 
between the two cars at the finish being practically made up 
by the additional stop. Anderson's pause in his race to vic- 
tory was to take on more fuel and Rooney stopped once for 
the same reason, and besides changed a tire. 

Stamina was necessary, stamina of car, stamina of driver 
and stamina of every vital component. Tires and spark 
plugs had to stand the strain as well as crankshafts and 
connecting-rods and to the endurance of the materials Harry 
Stutz to-day owes the acquisition of 35 points toward the 
Astor Cup and his drivers the possession of $30,000 in prize 
money out of the $50,000 total. 

Although not making such high speed, great credit for 
consistent running is owed to the Duesenberg motors and the 
six cars which they propelled, for of these six no less than 
five finished in the money and the sixth might have done so 
had not the driver earned disqualification for a petty breach 
of the rules. 

Contest of Materials 

The race was a contest of steel. The scientifically designed 
track provided the driver with every facility to make all the 
speed desired and the result, with such men as Resta, Aitken, 
Oldfield, Burman, De Palma, Wilcox, Mulford, Rickenbacher, 
Pullen, and others in the line up, was that the drivers were 
faster than their cars. From the very beginning it was a 
struggle for leadership, a continuous duel between Stutz and 
Peugeot, which ended only 6 miles from the finish when all 
five of the Peugeots had retired to their pits, and two of 
the Stutzes alone were running. 




Harry Stutz with the two winning teams. On hit right Is Oil 
Anderson with his mechanic and on his left Tom Rooney 



Prizes Won by Drivers in Astor Cup Race 



Speedway 
Driver Offer 

Anderson $20,000 

Rooney 10,000 



O'Donnell 
Henderson 

Alley 

Llmberg . . 

Halbe 

Vail 



5,000 
4,000 
3.000 
2,000 
1,400 
1.200 



Bosch 
Magneto 
$600 
400 
300 



Norma 
$100 



Vacuum 
$100 



Total 
$20,800 
10,400 
5,300 
4.000 
3,000 
2,000 
1,400 
1.200 



Mulford gets $75 for fast elimination lap, given by Vacuum OH Co. 
Resta gets $50 for fast lap during race, given by Norma Co. of 

America. 

Aitken gets a silver trophy with $100 from Motor-Vim Sales Corp., 
New York City, for leading at 200 miles. 
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Resta, the cool calculating yet brilliant pilot of the Peugeot 
quintet, who in the early part of the race achieved a lap at 
110 m.p.h., found his magnificent car beaten to surrender at 
the 104th mile. One of the overtaxed connecting-rods could 
support the burden no longer. 

Aitken in an equally fleet Peugeot, who took up the burden 
of leadership after Resta had been eliminated, bore the 
Peugeot flag 138 miles further, at which point he was over- 
taken by the same fate that had befallen his team mate. 

This left Burman alone to uphold the reputation of the 
house of Peugeot. Nobly he accepted the task and, though 
with a car slightly slower than the other two, he forced the 
Stutzes to maintain the pace they had been setting. At last 
within three laps of the finish, and with $5,000 prize money 
for third place almost within his grasp, his car too was 
beaten. A broken clutch removed the last of the Peugeots. 




Pete Henderson and Eddie O'Donnell, Dueeenberg drivers, with 
Fred Duesenberg 



Mulford's new Peugeot ran but 16 miles, suffering then the 
same fate as that which later overtook Resta and Aitken. 
Wilcox, too, with the fifth Peugeot came to a stand on the 
north bank after 74 miles and could not start again. 

At the start of the race there were twenty cars. When 
the starter's flag went down with the signal that the race 
was over only six had finished and two were still running, but 
will receive seventh and eighth prize money. Of the six who 
completed the 350 miles five were American cars. After the 
two Stutzes were two Duesenbergs driven by O'Donnell and 
Henderson, occupying third and fifth positions with the Ogren 
driven by Alley fourth, then came Limberg's Delage, sixth. 
Haibe's Sebring and Vail's Mulford were still running when 
the race was called off. Thus, with the Delage, which finished 
sixth, as the only foreign representative in the race when 
the end was reached, America's triumph was complete. Far 
off in the trenches of somewhere in France, Boillot, Goux and 
Guillot when they receive the news by the devious routes of 
wartime intelligence will eagerly await the day when they 
can once again turn the tables. For the nonce, however, 
American drivers and American cars reign supreme. 

An Impressive Spectacle 

Never has there been a more impressive scene at an auto- 
mobile race than that which greeted the throng of enthusiasts 
when the announcing bomb was hurled high in the air unfurl- 
ing the stars and stripes which was slowly wafted out to sea 
by the westerly breeze. The attendance has been estimated as 
all the way from 65,000 to 100,000 and the true figure prob- 
ably lies somewhere between these two. With the tre- 
mendous inclosure capable of containing many times this num- 
ber if necessary, it is hard to judge correctly; but stripped 
to the bare fact it is no doubt true that this Astor Cup race 
was witnessed by more people than ever entered an inclosure 
to witness a speed contest at any time in the history of the 
world. 

From early morning New York's great network of transit 
facilities concentrated its offerings of humanity upon the 
bridges and tubes leading across the East River to the bor- 
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Tense Moments— Cars lined up at start waiting for the word which sent them on their momentous ride 
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Times of the Cars Every 20 Miles in the 350-Mile Race for the Vincent Astor Cup and 



No. 



5 
7 
9 

22 
16 
19 
M 
11 
4 
IS 
2 
20 
12 
10 
1 
6 
17 
S 
3 
18 



Stuti 
Stutz 



Ogren 



Sebrin, 

Mulford Special 



Cm 



DriTer 



Gil Andei 



Duesenberf . 
Peugeot 



Pugh Special 
Mai»ell 



Tom Rooney 
Ed O'Donnell 
Tom Alley 
P. Henderson 

Limber.; 

Ora H.ibe 
Ira Vail 



Willie Haupt 

J. Aitkin 

Ralph De Palm. 

Jack Lecain 

Ed Rickenbacher 

Dario Reata 

Howard Wilcoi 




Elapsed time 
Time for 20 milea 
Elapsed time . 
Time for 20 miles 

Elapsed time 

Time for 20 miles 
Elapaed time .... 
Time for 20 miles 

Elapsed time 

Timefor 20 miles 
Elapsed time 
Time for 20 miles 

Elapsed time 

Time for 20 miles 
Elapsed time 
Time for 20 miles 
Elapaed time 
Time for 20 miles . 

Elapsed lime 

Time for 20 miles 
Elapsed time . . 
Time for 20 miles 

Elapsed time 

Time for 20 miles 
Elapsed time . . 
Time for 20 miles 
Elapsed time 
Time for 20 miles 

Elapsed time 

Time for 20 miles 

Elapaed time 

Time for 20 miles 

Elapsed time 

Time for 20 miles 

Elapsed time 

Time for 20 miles 

Elapsed time 

Time for 20 miles 
Elapsed time ... 
Time for 20 miles 





Posi- 




Posi- 




Pesi- 




Posi- 


Miles: 20 




40 




60 




80 


tion 


11:2S 


4 


22:51 


3 


34:29 


1 


46:10 


1 






11:26 




11:38 




11:41 




11:25 


3 


22:52 


4 


34:30 


2 


46:11 


2 






11:27 




11:38 




11:41 




12:28 


10 


24:54 


U 


37:11 


8 


49:27 


8 






12:26 




12:17 




12:16 




13:00 


17 


25:50 


16 


38:44 


12 


51:42 


11 






12:50 




12:54 




12:58 




12:36 


12 


25:18 


12 


38:02 


10 


50:36 


10 






12:42 




12:44 




12:34 




13:09 


18 


25:51 


17 


40:55 


14 


53:59 


14 






13:42 




15:04 




13:04 




12:59 


IS 


42:52 


18 


1:11:55 


15 


1:35:52 


15 






29:53 




29:03 




23:57 




12:50 


13 


25:31 


13 


38:01 


9 


50:32 


9 






12:41 




12:30 




12:31 




12:29 


U 


24:01 


6 


35:40 


s 


47:20 


4 






11:32 




11:39 




11:40 




13:00 


16 


25:50 


15 


38:44 


13 


51:43 


12 






12:50 




12:51 




12:59 




11:25 


2 


24:25 


10 


3S:33 


4 


48:37 


7 






13:00 




11:08 




13:04 




12:11 


7 


24:11 


7 


36:12 


6 


47:57 


5 






12:00 
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11:45 
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14 
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38:43 


11 


51:44 


13 
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36:12 
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48:14 
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35:14 
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3 
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23:15 


S 


43:18 


16 0 
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100 



57:48 
11:38 
S7:47 
11:36 

1:01:25 
11:58 

1:04:15 
12:33 

1:03:01 
12:25 

1:06:46 
12:47 

1:49:58 
14:06 

1:02:47 
12:15 
58:57 
11:37 

1:04:26 
12:43 
59:37 
11:00 

1:01:22 
13:25 

1:04:14 
12:30 

1:00:09 
U:5S 
57:26 
lt:02 
ualitied: p 



12 




10 
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15 




9 




4 




13 




S 




7 




11 




6 


0 


1 


0 


shed 
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120 



M 



1:09:32 
11:44 
1:10:59 
13:12 
1:13:51 
12:26 
1:16:57 
12:42 
1:15:42 
12:41 
1:19:29 
12:43 
2:09:25 
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1:15:19 
12:32 
1:10:44 
11:47 
l;17:38 
13:12 
1:10:40 
11:03 
1:13:08 
11:46 
1:17:06 
12:52 
ut 110 mil 

0 ut 104 mi 



1 


1:21:18 




11:« 


4 j 


UOsU 




113! 
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1:26:11 




12:20 
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1:29:42 




12:45 


* 


1*1 ;: 
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1:32:11 
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13 


2-22 




13:00 
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1:27 -.St 
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1-J2JS 




11.45 


II 
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1348 
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1:224! 




11:21 


S 


1:24:51 




11:43 


10 


1:3145 


13:B 



ough of Brooklyn wherein is located the great speedway. 
Mute astonishment was depicted on the faces of the great 
masses of New Yorkers, who, hardened as they are to new 
sensations, never had any idea that such a vast structure 
could have been arranged to provide a track for the speedy 
cars. With pictures of the Vanderbilt cup races of old still 
dwelling in their minds, these people who have not seen an 
automobile race of note since that time, were treated to a 
sensation that was little short of bewilderment. The atmos- 
phere of the old Sheepshead Bay track where some of the 



greatest horse races in the metropolitan district were held 
has been superseded by the mechanical demons of speed which 
depend upon steel instead of pedigree. 

Infield Was Packed 

Packed in the infield were those who came to view the race 
from the reserved parking space. According to Manager 
Everard Thompson there were 8000 automobiles holding these 
spaces. Besides these every available open space held its 
quota of private automobiles. 




Average speeds for each successive 20-mlle period plotted for the five fastest cars 
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Speedway Organization Proves Good 
As Huge Crowd Gathers 

Besides the cars in the infield there were great numbers 
of pedestrians Who preferred to view the race from on foot 
instead of from the bleachers. The grandstands were easily 
85 per cent filled. The masses of spectators were like restless 
waves as they shifted and swayed, until from the infield the 
whole scene resembled a sea of faces and colors as the gar- 
ments of men and women reflected the sun which combined 
with a gentle west wind to make the day ideal. 

Not long after 9 o'clock in the morning the crowds began 
to stream through the gates. Carefully marshalled under 
the guardians of the Speedway, those on foot made their way 
into the grandstands and into the infield while those who 
preferred to witness the race from their cars drove into their 
appointed positions in the parking spaces, two deep along the 
home stretch. A tremendous wave of sound filled the air 
as the continuous roar of the crowd was punctuated from 
time to time with the crackling ' of the exhausts and the 
hoarse shouts of the megaphone-armed announcers who from 



the official stand across the track from the grandstand re- 
ceived word from time to time regarding the progress of 
events. 

Race Started at Noon 

Shortly before 12 o'clock, at which time the race was. 
.scheduled to start, the officials appeared for the inspection 
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of the track, the racers were lined in the positions they 
had earned while in the qualifying trials and all was made 
ready to send the speedy cars on their way. Just at 2 min- 
utes to twelve the cars were started around amid a great 
roar from the now rapidly filling stands, on their exhibition 
paced lap. Four deep in rank and five in file the twenty 
cars traveled around the track at about 60 miles an hour and 
as they again crossed the line Fred Wagner, official starter, 
sent them on their way. 

Three of the four cars in the front line were dark blue 
Peugeots numbered from inside to outside 1, 2 and 4. Num- 
ber 3 was a Delage. The second line of four cars had three 
Stutzes and a Peugeot, the Stutz numbers being 5, 7 and 8 
with 6 the Peugeot. Thus at the very start, the three teams 
which were always regarded as the most dangerous con- 
tenders, were closely grouped. Resta was number 1 in his 
Peugeot and cars 1, 2 and 4 driven by Resta, Aitken and 
Burman streamed out in the order named at the end of the 
first lap of the race, showing that the pace was to be forced 
from the very start. 

Peugeots Take Lead 

Gradually the line of racers lengthened out. First the blue 
Peugeots, then the light blue Delages, the white Stutz team, 
the gray Duesenbergs, the green Sebring, gray and black Max- 
wells all streaking past so rapidly that when close at hand 
a blur of passing color and a vivid number was all that the 
eye could photograph. Gracefully as a flock of birds with 
wheels which seemed not to turn but to glide over the sur- 
face of the track they sped around the great board disk with 
its surface that resembled the smooth deck of a yacht. 

Like a pack of hounds trailing the quarry the barking ex- 
hausts of the speeding pursuers forced Resta to do his ut- 
most to hold his early acquired lead. Even among the Peu- 
geots the rivalry for first place seemed to be forcing the 
leaders to speeds which were dangerously near the ultimate. 
Each car was possessed of so much endurance measured in 
speed and distance. The Peugeots took from their store in 
speed, the Stutz team gaged accurately what could be sacri- 
ficed in speed to gain the necessary endurance and — won. 

As the minutes passed the group of massed cars gradually 
developed into a line punctuated by smaller groups, until 
finally not more than a few seconds elapsed at any time be- 
fore a car would pass the stands. Singly, in twos and some- 
times as many as six in a struggling group they would come 
gliding down the half mile level stretches and then rising like 




Above — Resta pushing hit Peugeot to the pits after being retired 
from the race by a broken connecting-rod 
Below — The huge infield offers space for thousands of cara 



aeroplanes up the easements into the great parabolic curves 
at each end of the elliptic track. The smell of hot rubber, 
burning gasoline and overheated steel filled the air while the 
babble of voices from the packed seats brought the imagina- 
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Top — De Palma for many miles trailed Anderson and Burman 
Center — Resta with Altken on his heels leads the field 
Bottom — The famous trio, Burman, Anderson and Rooney 

tion back to the days of Rome where it was thumbs down 
for he who failed in battle. 

Not an accident marred the day, although the management 
had provided surgeons and nurses for emergency. 



Stutz Pit Signals Big Factor 
in Victory 

All through the day the pits presented a busy scene. When 
not actually engaged in work upon the cars the attendants 
were signaling positions and instructions. It is not too 
much to say that a factor in the victory of the Stutz cars 
was the level-headed guidance from the pit coupled with the 
rigid obedience to these signals on the part of the drivers. 
Tire changes were made in 30 seconds and under. Gasoline 
was hurled into the tanks in marvelously short time but 
oftentimes with great wastage as the attendants in their ex- 
citement neglected the fact that the mouth of a funnel is 
only so large even if it is big enough to go over a man's head. 

Winner Stopped Once 

Anderson stopped but once to take on gasoline. Rooney 
in the second Stutz stopped once for gasoline and once again 
to change a right rear tire. O'Donnell's Duesenberg, which 
finished third, made one stop for gasoline and oil. Alley's 
Ogren stopped once for the same reason and Henderson, did 
likewise, with an additional pause for new plugs. 

Mechanical troubles bothered the rest who finished, but 
a prominent fact is that of the eight cars which took prize 
money, only two changed tires, and these but one apiece. 
They were Rooney's Stutz and Limberg's Delage. 

At 4 o'clock the race was over, having lasted 4 hr. from 
the time of start. After Anderson had flashed across the 
line the great crowd started to dwindle rapidly and as they 
slowly filed from the stands to the awaiting cars and trains 
the mingled comments arose in a murmur which could be 
heard throughout the great enclosure. Few regretted having 
seen the wonderful spectacle and the comments were mostly 
of awe-struck amazement at the fearful speed attained with 
the safety which was brought strongly to the fore by the 
lack of the slightest accident. Practically 103 m.p.h. aver- 
age had been made for a distance of 350 miles. At this rate 
of speed it would take but 30 hr. to cross the great continent 
of America. It would take 10 days to encircle the globe at 
the equator. 

At the end of the first 20 miles there were but eighteen 
cars of the twenty left in the race. Ralph Mulford had been 
forced to withdraw his Peugeot on account of a broken con- 
necting rod and Barney Oldfield, with a broken piston, con- 
necting rod and crankcase, also was out of the race. At this 
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Crossing the line for the first time on the 350-mlle grind, showing how evenly the cars maintained their positions on the paced lap 



time Resta's flying Peugeot wa£ holding the lead, closely 
followed by Aitken in his Peugeot and Rooney's Stutz. Im- 
mediately behind with not a foot separating the two cars was 
Gil Anderson in the Stutz, which finally won the race. Resta 
Was setting a heart-rending pace. He was clocked for the 
twenty-second lap in 65 sec. about HO m.p.h., the fastest lap 
of the day. His speed for mile after mile averaged better 
than 107 m.p.h. This pace soon- told on his tires and at the 
end of the twenty-ninth lap he was forced to make a change 
on his right rear. This delayed him but a few seconds but 
enough to lose the lead which was eagerly snatched by Gil 
Anderson; and the white Stutz racer now became the pace- 
maker. At 60 miles Anderson was leading with Rooney sec- 
ond and Resta, gaining a few yards on every stretch, third. 

When 80 miles was reached Anderson had averaged 103.97 
m.p.h. with Rooney still second, and Resta, making laps at 
109 m.p.h., third. At 60 miles Ed Pullen's Maxwell and Earl 
Cooper's Stutz had been eliminated and at 80 miles Howard 
Wilcox's Peugeot felt the strain of the sustained pace and 
could not start again after coming to a stop on the north 
curve. Between the eightieth and one-hundredth miles no 
eliminations were made, but at 100 miles Resta was again in 
the lead, having caught the Stutz at 84 miles and shortly 
after Rooney halted for a tire change. Resta had passed the 
100-mile mark in 57 min. and 26 sec., which exceeded the 
recent record on the Chicago track by nearly a minute and 
a half. 

Peugeot Broke Rod 

Just after rounding the turn on the 104th mile Resta's Peu- 
geot began to slacken its pace. A connecting rod had failed 
and the car was out. It had to be pushed to the pits and the 
Stutz team had lost their most formidable antagonist. Close 
behind Resta at the 100th mile were Rooney, Anderson, Bur- 
man and Rickenbacker. Rickenbacker had not much farther 
to go, however, as at the 108th mile he also broke a connecting 
rod putting his Maxwell among the list of those who had tried 
but failed. With Resta eliminated, Aitken, who had been 
delayed at the start, by tire troubles, which persisted to 
such an extent that he had to make four changes in less than 
three-quarters of an hour, began to become an important 
factor in the race. Anderson led at the 120th mile, having 
covered the distance in 1 hr., 9 min. and 32 sec. at the rate 
of 103.52 m.p.h. At the 140th mile Anderson was still the 
leader but Aitkin was crawling up, being less than a minute 
behind. Burman's Peugeot was 23 sec. behind this, and 
Rooney 9 sec. back of Burman. 

Near the 160-mile mark Vail, who drove the Mulford 
Special, was compelled to give way to a relief driver due to 
the fact that he was partially overcome by the fumes of 
hurning castor oil. George Theobold took his place and was 
the only relief driver used in the race. At 156 miles LeCain 
had to quit the race on account of a broken clutch collar on 
the Pugh Special. 



All this time Aitken was slowly gaining on Anderson until 
at the 160-mile mark the latter only led by 29 sec. Rooney 
followed third and Burman fourth just 2 sec. apart. The 
race had settled down to a four-sided affair with the two 
Stutzes against the two Peugeots of Aitken and Burman. 

At the 186th mile Aitken flashed into the lead and once 
more those who were hoping for America to win began to 
lose heart. The Peugeot had shown superior speed to the 
Stutz but there was still 65 miles to go and that last 60 
miles was a matter of endurance. Anderson, at the 186th 
mile, made his only stop of the day to take on gasoline. 
Aitken took advantage of the time to increase his lead by 
more than half a lap and at the 200-mile mark he led by close 
to a minute, Rooney taking and leading Burman with De- 
Palma fifth. At this time O'Donnell was sixth, Henderson 
seventh, with the remaining cars trailing behind. But it was 
not for long that DePalma remained a factor in the race. 
At 210 miles a broken ball bearing drove him out, narrowing 
the field to ten. 

By this time Aitken had gotten so far in the lead that it 
looked as if Burman's Peugeot and the two Stutz cars were 
to struggle for second place. It was a close fight and waves 
of excitement swept over the crowd. Only a few seconds, 
separated them at any instant. In the meanwhile Aitken 
made a stop for gasoline which he managed to take on in 30 
sec., but got away again so fast that this did not cost him 
his lead. Only a few minutes later, when he had traveled 
240 miles a cracked cylinder ended his chances of winning 
the race and entirely altered the prospective leadership. 

The fight was now between Burman and the two Stutzes. 
Rooney took the lead at 260 miles, a few hundredths of a sec- 
ond in advance and so close was it that the timing instrument 
clocked all three cars at 152 min. and 14 sec., although at 
this time Rooney led with Burman second and Anderson 
third with the speed 102.46 m.p.h up to that time. Here the 
leaders saw that the speed must be increased, if anything, 
for a win and, wheel to wheel, they tore around the track 
until 12 miles further on Rooney and Burman both stopped 
for gasoline. The stop took longer than it should have for 
Burman lost nearly a lap and a half to Anderson. Rooney 
also went ahead and with 70 miles still to go Anderson led 
with Rooney second and Burman third, the leader being 2 
min. ahead of Burman. 

Burman Made Race 

From this point on Anderson held his lead with Rooney 
and Burman fighting for second place until 340 miles. Then 
came Burman's breakdown and the veteran, after his mag- 
nificent driving for 3% hr., was compelled to abandon the 
race. Never did a man drive a more courageous race in 
vain. Never did a speedway crowd owe more to an un- 
rewarded driver, for Burman made the race but won no 
prize. Had it not been for his determination 100 m.p.h. aver- 
age need never have been reached. 
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Leaders Make Few Stops at Pits 



One Tire Change of Five American Cars Which Finished — Broken Connecting- 
Rods and Spark Plug Troubles Prevalent— Average 5 Miles 
per Gallon of Fuel — Water Connections Leaked 



IN the final analysis the Astor cup race was a struggle 
of endurance. The stamina of steel and other materials 
was tested to the utmost and that the stresses on the 
vital parts of the cars were always close to the ultimate was 
shown by the fact that from an original field of twenty but 
eight cars were running when the race was called off. 

All the thrills and triumphs took place on the board track 
where the speeding cars forced the pace higher than ever 
before in a race of this character. At the pits the activities 
were not as spectacular but even more deeply filled with 
meaning as to the hopes and fears of the struggling pilots. 

Six Care Finished 

Only six cars finished the 350 miles and two were running 
when the race was brought to a close. And of the six that 
finished, the first five were American cars which showed 
their endurance to such a degree that it need never be said 
again that America cannot produce cars at least equal to 
those of Europe. These five cars all were forced at some time 
during the race to come to the pits ; but of the five three only 
made one stop each for fuel and oil. The other two 
made one additional stop each, the second Stutz to change a 
right rear tire and the Duesenberg, which finished fifth, 
made a change of plugs. Thus the total stops for the first 
five cars were but seven. 

Limberg's Delage which finished sixth, and was the only 
foreign car to go the distance, stopped three times, making a 
change of a tire, taking on fuel and water besides making 
ignition and carbureter adjustment. The two other cars 
which remained in the running until flagged off the course 
were Haibe's Sebring and the Mulford Special. The first 
of these made seven stops and the other five stops. 

Early in the race the remarkable pace set by the Peugeot 
team began to tell upon the striving cars which tried to fol- 
low their lead. Before the race was % hr. old eight cars 
had limped into the pits for various repairs. The race en- 
dured 4 hr. In the second half hour ten stops were made; 
in the third half hour period, five; in the fourth, five; in the 
fifth, eight; in the sixth, nine; in the seventh, four, and 
eighth, two. 

In the first 20 miles two cars were eliminated, these being 



Mulford's Peugeot and Oldfield's Delage. Between 40 and 
60 miles two others went out, Cooper's Stutz and Pullen's 
Maxwell. Between 60 and 80 miles Wilcox's Peugeot 
dropped. The next to fall by the wayside were between 100 
and 120 miles when Resta's Peugeot, the pacemaker to that 
time, and Rickenbacher's Maxwell broke down. The next 
elimination was Lecain's Pugh Special at 156 miles, then 
De Palma's Stutz at 210 miles, Aitken's Peugeot at 240 miles, 
Houk's Duesenberg at 254 and finally Burman's Peugeot 
with only 4 miles to go. 

The greatest number of stops was for the replenishment of 
fuel tanks necessary for every one. On the average the 
tank capacities of the cars was about 40 gal. and on this 
amount they ran for about 200 miles, the fuel consumption 
average being quite close to 5 miles per gallon. The stops 
for gasoline were fourteen in all. Tires and oil were next 
in order of importance, ten stops being made for each, al- 
though oftentimes oil and gasoline were replenished at the 
same time that tires were changed. Tire troubles started 
early. Aitken's Peugeot, although afterwards in the lead 
and the pacemaker of the race, had to make four changes in 
the first 45 min. Before he had been on his way 20 min. he 
had to make his first change and another one 4 min. later. 

Mechanical Troubles Early 

Mechanical troubles also started early in the race. The 
stops for spark plugs had a greater total than any other in 
this classification, seven cars pausing at the pits for their 
renewal. Carbureter troubles caused five interruptions; wa- 
ter systems four; valves and valve mechanisms three; con- 
necting-rods four, and bearings two. Judging from the re- 
sults during the race it almost looked as if connecting-rods 
defeated the Peugeot team, for three of the five had to aban- 
don the race because these had broken. 

Stops for such important reasons as breaks in the valve 
mechanism, connecting-rods and bearings were practically 
always fatal and resulted in withdrawal of the car from the 
race, and as time went on it became more and more evident 
that parts which stood up nobly under the stresses of 90 and 
95 m.p.h. soon went to pieces at the 100-mile pace necessary 
to hold a place in the race. The leaders, strong in the faith 




The greatest thrill of all. Wild enthusiasm prevail! as the cart roar by on the first lap of the race 
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Studies of effort and of resignation. Top — Wilcox changes plugs. 
Center — Bringing In Resta's vanquished car. Lower — De Palma 
takes a new right rear tire as the other care roar by 



of the stamina of their cars immediately adopted the tactics 
of running the weaker competitors to death, and one by one 
those who had asked more than steel could supply were 
forced to crawl to the pits with parts broken that could not 
be repaired. Although attaining an average speed higher 
than any had anticipated, Gil Anderson did not have to come 
to the pits once for a tire replacement. His only stop was 
for gasoline. His team mate, who was less than a minute 
behind had stopped but once for tires and at the time of 
making his change, as much gasoline as could be thrown into 
the tank during the rapid change of wheels, was supplied. 
The tire change, however, was so rapid, that more gasoline 
was splashed on the concrete pit pavement than into the tank. 

Six out of the eight who finished did not change a wheel 
from one end of the race to the other; in fact of the 
twenty who started but ten tire changes were made and 
among the eight who finished the total tire changes were two. 
Tom Rooney changed a right rear on his Stutz when the race 
was just an hour old, and Limberg changed a right front on 
his Delage half an hour after first crossing the line. 

Making a study of the tire changes it is interesting to 
note that of the ten tires changed, nine were on the right 
side, the only left was the rear on Haupfs Duesenberg which 
was changed at the same time as the right rear because the 
pit attendants thought it looked worn. The tires at the end 



of the race did not seem to have traveled the 350 miles at 
such a speed and it was a noteworthy fact that most of the 
failures were not due to wear but rather to the ripping off of 
the tread. The only car equipped with fabric tires, that is 
Tom Alley's Ogren which had Nassaus, went through the 
race without a change. 

After Oldfield's Delage and Mulford's Peugeot had been 
eliminated before 20 miles had been traveled, Wilcox brought 
his Peugeot to the pits for water and a right tire. The over- 
heating was the first sign of the trouble which caused him 
later to drop out of the race. Fifteen minutes after his first 
stop he had to make another to take on more water and this 
time to change his plugs which were so hot that the points 
were fused practically together. Six minutes later a loose 
magneto wire, and irregular firing made him stop again, after 
which he was eliminated automatically by pushing his car 
which had developed engine trouble of such a serious nature 
that he could no longer run. 

Aitken Had Tire Trouble 

Aitken's tire troubles developed soon after the race started. 
A right front was changed after he had been on his way 19 
min. Four minutes later a right rear, then a 16-min. inter- 
val and another right front, and 15 min. later another right 
rear. From this time on he suffered no more tire trouble, 
but later in the race, when he had held the lead for many a 
long mile, a broken valve and a cracked cylinder forced him 
to come to the pits. When water was put in the radiator it 
poured out the exhaust pipe showing that his trouble was too 
serious to resume the race. 

Spark-plug troubles which occurred frequently during the 
race showed that many of the drivers were either oiling so 
lavishly that the plugs had become sooted or the design of 
the cylinder casting was such that the heat was not carried 
rapidly enough away from the plugs. This bothered Haibe 
in his Sebring throughout the race. After traveling but 
20 min. he stopped and renewed two plugs. Not 15 min. after 
this his water connections developed a leak and drenched his 
magneto. A half hour later he had the same trouble and then 
after another half hour he stopped for two new plugs and 
shortly after for three more and some oil. He took on plugs 
and oil again when he had been traveling for 2 hr. and 
changed two others just before finishing seventh. 

A stop for change of plugs was made by Henderson in the 
Duesenberg not long after he had traveled three-fourths the 
distance. This was his second stop as when he had just 
about reached the half-way mark he took on gasoline and oil. 
Limberg in his Delage changed all his spark-plugs while 
taking on gasoline and making a carbureter adjustment just 
after Henderson in his Duesenberg had changed his plugs. 
The Limberg-Delage was one of the two who finished with 
tire changes, Tom Rooney, in his Stutz, being the other. 

Ira Vail in the Mulford Special went through the greater 
part of the race with a trouble which threatened at any 
moment to become serious. This was a cracked exhaust sus- 
tained after he had been on his way 1 hr. and 40 min., and 
had traveled just half the 360 miles. He had a cracked ex- 
haust manifold between the first and second cylinders but 
this did not prevent his continuing the race and finishing in 
eighth place. Vail's other troubles were a leaky pump gland, 
a carbureter adjustment and a dirty carbureter strainer. The 
leaking pump gland bothered Vail in very much the same way 
as it did Haibe. 

Broken Connecting-Rods 

The third car to drop out in the race was Pullen's Maxwell, 
which had a broken connecting-rod and as a result a broken 
crankcase. Resta's second stop was his last, as he was elim- 
inated when the race was 1 hr. old, by a broken connecting- 
rod. Previous to this he had made one stop for a right rear 
shoe. Only 2 min. after Resta went out, a burned-out bear- 
ing eliminated Rickenbacher and his Maxwell, which had not 
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Two of the derelicts, Mulford't Peugeot and Oldfield's Delage, abandoned at the pits 



previously pulled up to the pit wall. The first stop of Jack 
Lecain's Pugh Special also indicated a fatal mishap as he 
was forced to leave the race because of a broken clutch collar. 

Ralph De Palma's large following were all disappointed, 
for after changing a right rear tire when he had traveled 
about one-third the distance, he very shortly after had to 
make another stop for water, gasoline and oil, and later was 
put out of the race by a broken ball bearing. Evidently he 
had suspected the trouble on his previous stop, for while 
the water, gasoline and oil were being added he had lifted 
the hood to inspect his motor. 

Bob Bur man Unfortunate 

A genuine sigh of sympathy went up from the stands when 
Bob Burman after running a magnificent race for 346 miles, 
and having but two laps to go to finish, was forced to drop 
out with a loose flywheel, which put his clutch out of com- 
mission. Burman had not made a stop before this time ex- 
cept to take on gasoline and oil after he had traveled nearly 
300 miles. 



Little time was lost on this stop, and he still had an ex- 
cellent chance to win the race, or at least to finish in second 
place as he was neck and neck with Tom Rooney's Stutz at 
the time. The two remaining Stutzes at this time were in 
first and second positions. The third Stutz, driven by Earl 
Cooper, had been forced to leave before the race was half an 
hour old, with a broken valve. 

Willie Haupt nearly came in for some prize money with 
his Duesenberg car, but a loose carbureter caused him to push 
his car when he was well along toward the end of his run. 
He had not been making many stops before this as he did not 
draw up to the pits until more than 2 hr. after the race had 
started, when he took on gasoline, water and oil. Shortly 
after this a broken inlet rocker arm reduced his number of 
available cylinders to three. Again he made a stop for a 
right and left rear tire and then another stop for a car- 
bureter adjustment which was the forerunner of the troub'.e 
which finally put him out when he started to push his car 
with its loose carbureter, thereby rendering useless many a 
weary mile he had plugged along with a three-cylinder motor. 



Specifications and Equipment of the Cars Starting in the Astor Cup Rare on the Sheepshead Bay Motor Speedway, Oct. 2 




•H. 2100 Bojce 
•H. B»jce 

■H. 2300 Nw. 

| I 
H. ,2350 B»rce 
i I 
-H. 2404 ( B»yce 

-H. 2499 Boyc« 



•4 of them. 

Strom. — Stramberf. Mono. Monofrim. Silrart- 



Silr«rlown. Firait.— Firutant. T.-H.— Trufl»ult-H»rtford. 
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Right and loft hand view* of Wisconsin -Stutz racing motor. Observa center connection on Intake manifold which balances pressure 



America's Engineering Triumph 

Europe's Finest Cars Completely Vanquished By the Product 

of American Engineering Skill 



By A. Ludlow Clayden 



NEVER before in America has there been better rep- 
resentation of the finest European racing cars than 
at the Sheepshead Bay Speedway, despite the fact 
that the majority were of one make, for that make is the 
leader of all racing engineering. The conquest of the old 
Delage cars means nothing, for they were weary with that 
•stiffening which comes with age, alike to machines as to men, 
but the failure to finish of the Peugeots is a very different 
matter. Granting that they were older than the Stutz and 
Duesenberg cars, they are still running as fast as ever be- 
fore, and the only explanation of their collapse, one after 
another, is that they were run off their feet, so to speak, by 
the superior stamina of their American competitors. The 
race gave precisely the same impression to the beholder as 
did the French grand prix of 1914, where the Mercedes team 
ran with such regularity, and so fast that the Peugeots were 
unable to keep up with them. 

Materials of Construction Important 

In all racing cars the aim is to work every bit of metal at 
the extreme limit which it will withstand for the duration of 
the race, and most cars will support a burst of speed for 10 
miles or so which they cannot maintain for 100 miles. In a 
long race a car is driven as much below its maximum as will 
suffice, and is only forced to the limit as a last resource. Thus 
when we see all the Peugeots eliminated in the effort to hang 
on to the Stutz it can only be argued that the latter were 
capable of sustaining greater stresses for longer periods. 

This means that American steel makers have found ma- 
terials at least as good as and perhaps better than the fa- 
mous B. N. D. steels of which the Peugeots are composed so 
largely, and this is at least as important a thing for the 
American automobile industry, as is knowledge that Ameri- 



can engineers can equal the French in excellence of design. 

It is quite possible that one of the difficulties which always 
present themselves when the attempt is made to keep an old 
racing car up to its original form when it is far from the 
land of its origin, is that of finding the proper steel to replace 
broken or fatigued parts. It is undoubted that the Peugeots 
which competed last week, and the Mercedes with which 
De Palma won the Indianapolis race contain the finest steel 
that Europe has ever produced, mostly of German manufac- 
ture, for the Derhion brothers who prepared B. N. D. bought 
largely from German sources of supply. A glance at the 
sectional drawing of the Stutz engine gives an idea of the 
intensity of stressing in every part, and it is at least as great 
as that prevailing in any foreign motor. 

What Is the Limit? 

Boillot, the celebrated French driver and engineer discus- 
sing the new cars of 1914 with The Automobile's Paris 
correspondent shortly before the Lyons race told him that it 
had been "very difficult to get more power than last year." 
In that contest the Peugeots and Mercedes had little to choose 
between them on the score of maximum power, and it is prob- 
able that the Stutz motors even, have not quite equalled the 
maximum figure of either, but the Mercedes won in France 
because it could endure and now the Stutz have won for pre- 
cisely the same reason. 

The sixteen-valve engine has brought us to a point where 
there are two questions to be faced, can we get more maxi- 
mum power from a cylinder of given size and if we can, shall 
we be able to find materials to stand the stress? 

To sidetrack the question of the motor, for a moment, am 
interesting study is the much better showing of the leaders 
in the races of this year, compared with that of the other 
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cars which contrived to finish within the prize list. Why is it 
that the speed of the winner is always so very much greater 
than the average speed? In every race on a speedway this 
year the cars have separated into bunches capable of division 
into three main crowds, the leaders, the middle men and the 
tail, and there have been duels between car and car in each 
class. Of course, in attempting to explain this, only very 
broad conclusions can be reached, but it is at least a fact that 
usually we see the entirely special cars in front, the cars with 
specially designed motors but not special chassis, in the mid- 
dle group, and the cars with neither highly special motor nor 
special chassis in the tail. 

Take a concrete example and contrast the appearance of 
the Peugeots and the Stutz with the Duesenbergs. The for- 
mer have the lines of a thoroughbred from radiator to rear 
and their stripped chassis have the mechanical beauty of the 
motor continued throughout the transmission. The Duesen- 
bergs have an engine of the highest class, but regarding either 
the chassis or the car complete it cannot be doubted but that 
the motor is wasting more of its wonderful power in me- 
chanical or in air friction. Give the Duesenberg sixteen- 
valve motor a chassis as good as the Peugeot and it would 
show itself still more capable. 

In concentration upon the motor the chassis is always liable 
to be neglected; it has been neglected by touring car en- 
gineers and by the makers of racing cars, with a few ex- 
ceptions. Really, it is the truck men who have done most 
toward chassis development for the circumstances of their 
business forced it on them. This present season has seen a 
wonderful cleaning up of passenger car chassis with elimina- 
tion of much needless detail, and the proof is there for any 
who care to appreciate it that the racing cars of 1916 will 
need as much study in the chassis as in the motor. 

Approaching the Limit of Power 

Much motor development in the near future is unlikely. 
Since the coming of the sixteen-valve engine, now nearly three 
years ago, the struggle has been, not so much to get power 
from it, as to make, it able to contain that power without 
breaking. If the 300 cu. in. motor remains the 1916 size, any 
more power that is got from it will be a very small amount, 
probably 2 or 3 per cent at most, and even that is a good 
deal to hope for. 

So the obvious thing to do is to try to devise means for 
using the power we know we can get safely with the mini- 
mum of waste. Lighter chassis would help, not that weight 
makes much difference when a car is running at full speed, 
hut it does affect acceleration vastly. Watching the Astor 
Cup race it was easy to see how acceleration was of value in 
enabling a fast car to slip by a slower one in the most favor- 
able spot, and often passing was prevented for half a lap or 
more solely by the inability of the faster 
cars to accelerate quite rapidly enough. 

A week ago one might have written 
that lighter weight would reduce the 
time lost in tire changing, but when 
eight cars finish a record-breaking race 
with only two tire changes between the 
lot of them, this becomes of less im- 
portance. Though, of course, had the 
season been August the tire changes 
must have been more frequent. 

During the race, two of the Peugeots 
were pushed in to the pits some consid- 
erable distance. Just before the race 
Resta was observed to place the front 
wheels of his car dead on the starting 
line by a gentle pressure of one hand 
which moved the car forward about a 
foot. This lightness of "rolling" is not 
peculiar to the Peugeot, as the Stutz and 



various other cars are almost, if not quite as free, but it 
stands out in high relief by comparison with the effort needed 
to push the average racing machine as seen on the speedways. 
It means that not a bearing in the transmission, not a ball 
race in the wheels but is perfectly adjusted and perfectly 
lubricated, and it means miles an hour more at high speed. 
Put the Peugeot motor in some of the chassis that are con- 
sidered good enough for first rank racing, and the car's 
maximum speed would be less than 100 mp.h., its accelera- 
tion cut in two, and its reliability also halved. 

Prediction is dangerous, as so many surprises occur in 
automobile engineering, but the 1916 season ought to show 
an increase of average speed more on account of chassis 
development than because of motor innovations. 

Failures Mostly of Material 

Had the Peugeots been new cars it would instantly have 
been said that their connecting-rod design was too weak, but 
we know from past records that this most certainly is not 
true. Ralph De Palma was eliminated by a broken ball bear- 
ing in the motor, yet hundreds of similar bearings have run 
thousands upon thousands of miles at racing speeds without 
a sign of trouble. Two or three valves or valve rockers 
broke, yet scores of others ran through the whole race as 
they had run through others. So it is not just to blame upon 
the design any one of these accidents. 

Actually blame is not to be used for any failure in ma- 
chines so highly stressed, rather than saying that the steel 
in the broken parts was not good we should say that the 
material of those that did not break was marvelous. But the 
lesson to be read is that we could do with still stronger steel, 
our engines develop a trifle too much power. 

If any man had doubt of the aluminum alloy piston he 
ought now to be convinced that he need no longer hesitate. 
During this year's racing it has given much less trouble than 
did the best steel pistons in European contests during 1913 
and 1914. The alloy piston is no lighter than the steel, it 
is more reliable when of equivalent weight; that is why it 
is now common on the speedway, and this may easily be 
written down as the most striking development of the year. 

It follows along the line of the foregoing reflections, in that 
the aluminum alloy has proved to be a better material for 
making pistons than anything we had before. Its discovery 
has increased the reliability of the sixteen-valve motor. 
Perhaps we shall find next year that the aluminum alloy 
cylinder is also to play a part, that the better heat conduc- 
tivity of aluminum may be utilized, so as to reduce the 
temperature of the valves, for instance. Time alone will 
show, but it is a line of development that is being followed 
by some and closely watched by others. 

Another great development of the year is that of ignition, 




Datalli of valve gear and reciprocating part* of Stutz motor 
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for this has been an outstanding trouble ever since the sixteen- 
valve engine was first used. This type of motor having more 
power per cubic inch of displacement has also a higher work- 
ing temperature, so that spark plugs suffered in consequence. 
Throughout the 1913-1914 European racing season only two 
or three manufacturers of cars were able to keep the plugs 
in working condition for any length of time, similarly at 
Indianapolis this year, plug trouble was frequent, but at 
Chicago it had lessened and did not attack the Sheepshead 
Bay leaders. Plugs used at present are practically no 
better than those used six months ago, the difference is in 
the method of their use. Very high pressure motors need 
very copious supplies of oil and, if the oil comes into con- 
tact with any part that is exceptionally hot, it will carbonize 
promptly. Thus if the tip of the spark plug happens to be 
the hottest point in the combustion space it will soot up 
easily. 

To overcome this difficulty there are two courses open ; one 
is to prevent oil from reaching the plug and the other to 
keep it cool. In the most successful motors both precautions 
are taken and the plugs are mounted in the center of the 
cylinder head. In this situation they can be surrounded 
entirely by water, with only a thin wall of cast iron for the 
heat to penetrate, and also they are at the point most distant 
from the periphery of the piston, which is the line past which 
the oil comes. A plug placed horizontally in the side of the. 
head is right in the line of fire of the oil, and any which does 
reach it has a lesser opportunity for draining off again, but 
it may be equally well cooled. A plug located in a valve cap, 
and so insulated from the cooling water by a thick section of 
metal, has a harder duty to perform, and if it is also hori- 
zontal it is in the worst case possible. These things have 
been found out slowly, but the principles now find general 



acceptance and their adoption has produced the satisfactory 
results now obtained. 

Carburetion has changed very little this year. There have 
been no new wonders in the gas-making field and no great 
changes in carbureter construction. It is noteworthy that 
America is now producing carbureters which will compete 
with the Claudel in power supply, but apart from this there 
is little to chronicle. 

Lubrication also has provided no surprises, the oil em- 
ployed is almost always a derivative of castor oil of some 
kind, sundry trifling details of design have helped to prevent 
oil sent to an overhead camshaft from flooding the valves, 
and means have been found for ensuring a proper supply of 
oil to the crankpin bearings in motors with ball bearings on 
the main crankshaft journals. All these being small matters 
of individual detail and not questions of principle. 

To what extent the increasing use of ball bearings is due 
to the desire for compactness and elimination of three bear- 
ings requiring high pressure lubrication, and to what extent 
it is mere blind Peugeot imitation would be very difficult to 
say. The mere fact that Peugeot have used ball bearings 
sways the mind of the best of engineers when deciding which 
he will adopt, and it is safe to say that ball bearings would 
have been employed in the majority of ordinary automobile 
motors to-day, were it not for the noise which seems to be 
inseparable from their use. 

To sum up, the racing season has consolidated the position 
of the sixteen valve motor introduced by Peugeot in 1913. It 
has proved American automobile engineering to be able to 
meet and beat the foreigner. It has established knowledge 
of materials not possessed before. It has seen no great 
mechanical novelties, but it has developed and brought to a 
high pitch of perfection the most modern type of engine. 



Stutz Racing Motor Has Light Parts 



Large Valve Opening — Many Ball Bearings — Centrifugal 
Lubrication and Two-Piece Crankshaft, Features of Design 



MADE by the Wisconsin Motor Co., Milwaukee, Wis., the 
Stutz racing engines which have performed so wonder- 
fully well this year, rank with the very finest racing creations 
of Europe and are now leaders of the whole world. Yet, a 
glance at their drawings shows that simplicity is a charac- 
teristic, that few parts and very light proportions everywhere 
are the rule. The bore is 3 13/16 in. and stroke 6% in., 
giving a total capacity of 296.81 cu. 
in. or 74.2 cu. in. per cylinder. The 
maximum power is obtained at a pis- 
ton speed of 3250 ft. per min., which 
corresponds to 3000 r.p.m., and is 
about 130 hp., as shown by block test 
in the maker's plant. This is prac- 
tically 0.44 hp. per cu. in. displaced, or 
1 hp. per 2.2 cu. in. The brake mean 
effective pressure which is usually 
known as vp is 115 lb. per sq. in. at 
maximum hp. and has then fallen off 
a good deal. At just over 2000 ft. per 
min. piston speed it begins to droop, 
the value of vp below this speed being 
over 130 lb. per sq. in. These figures 
compare extremely well for the values 
quoted for foreign engines. 

Each of the four valves is over 1.5 
in. in diameter, as the port behind the 




Rear end view shows simplicity 



valve has this dimension. The area of the port is 1.767 sq. in. 
and the lift of the valve %, which gives a peripheral opening 
of exactly the same value as the port area. Meanwhile as 
the area of the piston is 11.4 sq. in. and that of the two valves 
together 3.534 sq. in. the speed of the intake gas at the crank- 
shaft speed corresponding to maximum power is (in round 
figures) 180 ft. per sec. This is far from a high velocity as 
many touring car motors are designed 
on a basis of 200 ft. per sec. 

Perhaps the most remarkable feature 
of the design, as seen in the section, is 
the extraordinary smallness of the spur 
gears that drive the camshaft. These 
have a width of face of only 0.5 in. and 
their pitch line velocity is 2650 ft. per 
min. at a crankshaft speed of 3000. 

The crankpins are 2.25 in. diameter 
and the lower end bearings 2 % in. wide, 
the babbitt metal being run straight 
into the ends of the hollow connecting- 
rods. The way in which the two halves 
of the crankshaft are held together is 
shown in the section, and it may be 
noted that the balls in the bearings are 
1 in. diameter. Of course the use of 
a divided shaft makes the assembling 
simple and, much more important, al- 
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Curves showing horsepower and brake mean effective pressure 
plotted against piston speed In feet per minute 

lows the employment of a fairly small diameter ball race. At 
the bottom of the groove the diameter is about 3 in., so that 
the peripheral velocity at full power is only 2300 ft per min. 
which is not excessive. 

The life of a ball bearing is affected vitally by the speed at 
which the balls roll and if a solid crank were used, in which 
the center bearing had to be "threaded" into place, the 
velocity would need to be at least twice as great. 

Lubrication Is Simple 

For a racing motor the lubrication seems almost absurdly 
simple. Each lower end carries two splash dippers which are 
backed by holes that lead directly to the crankpins, but each 
crank web also carries a gutter ring whence oil is forced by 
centrifugal pressure through small holes drilled in the pins. 
So there are three supply holes to each lower end bearing, 
their diameter being approximately 3/16 in. 

Overhead, the camshaft has a ball bearing between each set 
of cams, and over the top case is a header which throws a 



copious stream of oil directly upon the cams and the roller 
ends of the rocker arms. From the camshaft case excess 
lubricant drains back to the crankcase. Like the crankshaft 
and camshaft, the timing gears are also mounted on ball 
bearings, so the only plain bearings in the whole motor are 
the lower ends and the piston pins. The latter are interesting 
in that the pin is fixed neither to the piston nor the rod, but 
is free to move in either. 

In the longitudinal cut it may be noticed that small oil 
holes lead to the ends of the piston pins from points just 
beneath the single ring. The piston shown in the drawing is 
steel made on the same principle as the Sunbeam, with a 
center leg to rest against the wristpin and act as a heat con- 
ductor to aid in keeping cool the center of the piston head. 
Magnalite pistons were used in the race and one of these is 
shown in the photographic illustration. There it may be seen 
that the wristpin is constrained against endwise movement 
by a thin steel ring slipped over the middle of the piston. 

Very Simple Crankcase 

The designers are to be complimented upon the idea of 
putting the oil pump outside the crankcase for two reasons. 
Firstly, it enables the case to be designed solely from the 
viewpoint of rigidity, and allows that rigidity to be obtained 
with a minimum of metal; the drawings are enough to show 
how very strong the section of the crankcase is. 

Secondly, - having the pump external and in the free at- 
mosphere must have a quite considerable influence on the 
temperature of the oil. It may also be observed that the 
quantity of oil actually carried in the base chamber is quite 
small, and the latter is ribbed deeply for cooling purposes. 
It is thought, from Peugeot experience, that a continuous 
supply of fresh, unused oil is necessary for racing motors 
of this type, where high pressure feed to the lower end bear- 
ings is an impossibility. This Wisconsin-Stutz holds just 
about enough oil internally for the maintenance of circula- 
tion and the fresh supply is enough to control the tempera- 
ture. 



Harry Grant, Twice Vanderbilt Winner, Dies of Burns 



New York City, Oct 8— Harry F. Grant, twice winner 
of the Vanderbilt cup race, died last night in the Coney 
Island Hospital as the result of burns he suffered on Sept. 28 
when his Maxwell took fire at the Sheepshead Bay Speedway. 

Grant's death comes as a surprise, as it had been reported 
only a few days ago that he was recovering. 

The accident which caused his death occurred just after he 
had completed one circuit of the 2-mile track on a practice 
spin. As he went up the banked turn on his second practice 

HARRY GRANT 

One of the most famous 
of American automobile 
racing drivers died on 
Thursday night, Oct. 8, in 
the Coney Island hospital 
due to the burns sustained 
in a practice spin at the 
Sheepshead Bay motor 
speedway on Sept. 28 pre- 
liminary to the Astor cup 
race and after he had 
qualified his Maxwell for 
the great contest. Grant's 
long racing career was 
chiefly distinguished by 
his winning of the Van- 
derbilt cup race in 1909 
and 1910, the only time 
this contest has been cap- 
tured by the same driver 
twice in succession, al- 
though he won a number 
of other important races 



lap his car suddenly was enveloped in flames. Situated as 
he was on the bank of the track, it was impossible for him 
to apply the brakes and instead he kept his car, which was 
going faster than 90 m.p.h., under control until he passed the 
curve. Then he jammed on the brakes. 

The fire was due to a loosened gasoline line and a backfire 
at the carbureter. The car was only slightly damaged. 

Grant's racing career, which began in 1907, was brilliant 
and free from accidents. His only other serious mishap was 
at Corona last fall, when one of his wheels broke while travel- 
ing in a race at 95 m.p.h. The car turned over and burst 
into flames when the gasoline tank was rent, but Grant 
escaped unhurt. Another misfortune overtook him in Cali- 
fornia in a Vanderbilt Cup race, when one of his helpers 
filled his gasoline tank by accident with water at a crucial 
moment in the race, putting the car out of commission. 

Harry Grant was born in Cambridge, Mass., in 1877. 
While a young man he became interested in automobiles and 
worked for several years as a salesman and demonstrator in 
the Boston offices of the Alco company. In 1907 he started 
racing on small dirt tracks. His success encouraged him to 
enter the Lowell road race in 1908 and he made the fastest 
lap in the contest. A tire explosion lost the 1909 Lowell 
race for him. 

In 1909 and 1910 on a Long Island course he won the 
Vanderbilt Cup race, each time driving an old stock Alco car. 
He is the only driver who ever won two Vanderbilts -in suc- 
cession. One other driver, Ralph De Palma, has won two 
Vanderbilt Cup races. Grant is survived by his wife. 
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Wm. T. White 

Pres. Mercer Auto- 
mobile Co. 



Harry C. Stutz 

Pres. and Gen. Man. \ 
Stutz Motor Car Co. 



N.A.C.C. Allots 



NEW YORK CITY, Oct. 8— The 
meeting of the National Auto- 
mobile Chamber of Commerce, 
Inc., for the drawing of exhibit spaces 
at the New York and Chicago shows 
proved one of the biggest from number 
point of view of the year. Practically 
all the members of the association had 
their representatives present to look af- 
ter the drawing of space, and when the 
members had drawn an opportunity was 
given non-members to secure whatever 
space was remaining at the Palace and 
Coliseum shows. Before the drawing 
took place a spirited discussion occurred 
as to whether the order of drawing 
should be in proportion to the total 
amount of sales made by the different 
companies during the year ending June 
30, 1915, or whether the order should 
be based on the volume of passenger 
car business only,' truck business being 
excluded. Heretofore the drawing has 




Chat. Clifton 

Treasurer Pierce-Arrow Motor Car Co. 
Pres. N. A. C. C. 



and 



been in proportion to the total volume of 
passenger car and truck business. When 
the vote was taken it was found that 
majority favored including a passenger 
car business only as passenger cars only 
are on exhibition. Truck manufacturers 
contended in the debate that according to 
precedent the trucks should be included. 
The new ruling made considerable dif- 
ference in the drawing and placed sev- 
eral concerns whose truck business is 
greater than the passenger car business 
some distance down on the list, whereas 
formerly they were up in the first ten. 

The honor of selecting the first posi- 
tion for both shows fell to C. S. Jameson, 
of the Willys-Overland Co., the report 
showing this company the leader in the 



Alfred Reeves 

General Manager of 
N. A. C. C. 



Show Space 

volume of business for the year, a posi- 
tion it has now held for the third season. 
Following Overland came Buick, Stude- 
baker, Cadillac, Maxwell, Hudson, Reo, 
Dodge, Chalmers, Hupmobile, Packard, 
Pierce, Paige, Franklin, Chandler and 
Saxon. 

Electric cars allotted space were An- 
derson, Baker, R. & L., Ohio, Milburn, 
Waverley and Woods. 

In all seventy-five different car con- 
cerns secured space at New York, these 
not including probably six electric makes 
which will occupy a prominent space in 
one group on the second floor. Compared 
with the drawing a year ago, the number 
of makes is not quite so large, ninety-five 
makers securing space at that time. 
Practically all of the available exhibit 
spaces have been taken with about 
three exceptions, this number of spaces 
remaining open on the third floor. 

There are a few new names in the show 




W. C. Marmon 
Pres. Nordyke & 
Marmon Co. 



Wm. E. Metzger 



J. C. Schmidt 
Pres. Pullman Mo- 
tor Car Co. 



W. H. Vandervoort 

Pres. Moline Auto- 
mobile Co. and 
Pres. S. A. E. 



C. C. Hanch 
Treas. Studebaker 
Corp. and Director 

N. A. C. C. 



E. 8. Jameson 

Vlce-Pres. Willys-Over- 
land Co. 
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Left- 
Harry W. Ford 

Pres. Saxon Motor 
Co. 



this year including All-Steel, Empire, 
Grant, Sterling, Sun and Trumbull. 
While these new names have appeared 
others have dropped from the list. 
Among those missing for the 1916 show 
being Cartercar, Crawford, Krit, Lyons- 
Atlas, S.G.V., Speedwell, Herreshoff, 
Mclntyre, Partin-Palmer, Sphinx, Cres- 
son-Morris and Mack. 

There are sixty-three members of the 
association who were in on the original 
drawing, their order of drawing being in 
proportion to the amount of business 
done. After these came five members 
who have recently joined the organiza- 
tion and when these had secured space, 
non-members were given an opportu- 
nity, among those drawing being All- 
Steel, Davis, Empire, Enger, Herff- 
B rooks, Lewis, Metz, Owen, Remington, 
Standard, Sterling, Sun and Trumbull. 



Practically the same space arrange- 
ments will prevail in Grand Central 
Palace, New York, as have been used in 
the past. The main floor second floor, 
and a goodly portion of the third floor 
of the building will be used for car ex- 
hibits. Accessories will be on the third 
and fourth floors. In Chicago the show 
will be held in three buildings, the Coli- 
seum, Coliseum Annex and the First 
Regiment Armory, the cars having prac- 
tically the same space as formerly. 

The complete list of car exhibitors at 
the New York and Chicago shows 
follows : 



Car Exhibitors at New York 

Main Floor — Automobile Section 

Briscoe Motor Co Jackson. Mich. 

Bulck Motor Co Flint, Mich. 

Cole Motor Car Co Indianapolis, Ind. 

Chalmers Motor Co Detroit, Mich. 

Cadillac Motor Car Co Detroit, Mich. 



Qht — 

F. C. Chandler 

Pres. Chandler Motor 
Car Co. 



Chandler Motor Car Co Cleveland, Ohio 

Chevrolet Motor Co Klint, Mich. 

Dodge Brothers Detroit, Mich. 

Franklin Machine Co Brooklyn, N. Y. 

Hudson Motor Car Co Detroit, Mich. 

Hupp Motor Car Co Detroit, Mich. 

Haynes Automobile Co Kokomo, Ind. 

Jeffery Co., Thos. B Kenosha, Wis. 

Kissel Motor Car Co Hartford, Wis. 

King Motor Car Co Detroit, Mich. 

Locomobile Co. of America . Bridgeport, Conn. 

Mitchell-Lewis Motor Co Racine, Wis. 

Nordyke & Marmon Co Indianapolis, Ind. 

Maxwell Motor Co Detroit, Mich. 

Oakland Motor Co Pontiac, Mich. 

Willys-Overland Co Toledo, O. 

Olds Motor Works Lansing, Mich. 

Paige-Detroit Motor Car Co ... Detroit, Mich. 
Pierce-Arrow Motor Car Co. . . . Buffalo, N. Y. 

Packard Motor Car Co Detroit, Mich. 

Regal Motor Car Co Detroit, Mich. 

Reo Motor Car Co Lansing, Mich. 

Saxon Motor Co Detroit, Mich. 

Studebaker Corp Detroit, Mich. 

Velie Motor Veh. Co Moline, m. 

Winton Motor Car Co Cleveland, Ohio 

White Co Cleveland, Ohio 

Second Floor — Automobile Section 

Apperson Bros. Auto Co Kokomo, Ind. 

Allen Motor Co FoBtoria, Ohio. 

Auburn Automobile Co Auburn, Ind. 

Case T. M. Co., J. I Racine, Wis. 

Cunningham Son & Co., Jas. . Rochester, N. Y. 
Fiat Co Poughkeepsie, N. Y. 




Artemus Ward, Jr. 
Pres. King Motor 
Car Co. 



Roy D. Chapln - 

Pres. Hudson 
Motor Car Co. 
and Sec. of N. 
A. C. C. 



Hugh Chalmers 

Pres. Chalmers 
Motor Car Co., 
Vice-Pres. Gas- 
oline Division 
N. A. C. C. 



J. W. Moon 
Pres. Moon Motor 
Car Co. 



Ezchas Syrmz 



R. E. Olds 

Pres. Reo Motor Car Co. 
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Lincoln Relmer Chas. Chambers H. P. Mammen 



Sterling Auto 
Mfg. Co. 



Westcott M. C. Co. 



O. C. Friend Carl Page A. B. Poertner G. M. Dickson 

Mltchell-Lewls Mitchell Agent N. Y. National General Manager 
M. Co. Agent National M. V. Co. 




E. P. Chalfant B. W. Twyman 

Anderson Elec. Inter-State M. Co. 
Car Co. 



V. E. Gustavson 

Woods Motor 
Veh. Co. 



H. A. Martin 



W. H. Schwartz 
Sales Manager 
Metz Co. 



J. S. Clarke 
Vlce-Pres. Autocar 
Co. 




F. H. Dodge 
Milburn Wagon Co. 



F. C. Carter 

llerff-Brooks Corp. 



C. H. McCausland Wm. Graham C. A. Emlse Benjamin Briscoe 

Kissel M. C. Co. McFarland M. C. Co. Vice-Pres. Chandler Pres. Briscoe M. Co. 

M. C. Co. 




Paul Smith 

Gen. Sales Manager 
Chalmers M. C. Co. 



Horace Dellsser 

Vice-Pres. Briscoe 
M. Co. 



A. Holmes 

H. Franklin Mfg. Co. 



A. Flsk 

Remington Motor 
Co. 



Guy Monlhan 

Mutual Motors Co. 
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Inter-State Motor Co Muncle, Ind. 

Jackson Automobile Co Jackson, Mich. 

Kline Motor Car Corp Richmond, Va. 

Lozier Motor Car Co Detroit, Mich. 

I^xlxkgton-Howard Co Connorsville, Ind. 

BntflSl Motors Co Jackson, Mich. 

Mercer Automobile Co Trenton, N. J. 

Mollne Automobile Co E. Mollne, 111. 

Moon Motor Car Co St. Louis, Mo. 

McFarlan Motor Car Co. . . . Connersvllle, Ind. 
National Motor Veh. Co. . . . Indianapolis, Ind. 
Premier Motor Mfg. Co. . . .Indianapolis, Ind. 

Pullman Motor Car Co York, Pa. 

Pateraon Co., W. A Flint. Mich. 

Peerless Motor Car Co Cleveland. Ohio 

Pathfinder Co Indianapolis, Ind. 

Stearns Co., F. B. Cleveland, Ohio 

Scrlpps-Booth Co Detroit, Mich. 

Stuts Motor Car Co. Indianapolis, Ind. 

Westcott Motor Car Co Richmond, Ind. 

Third Floor — Automobile and Accessory 
Section 

American FJec. Car Co Saginaw, Mich. 

Austin Automobile Co. . . Orand Rapids, Mich. 

Ail-Steel Motor Car Co St. Louis, Mo. 

Consolidated Car Co Detroit, Mich. 

Davis Motor Car Co Richmond, Ind. 

Empire Automobile Co Indianapolis, Ind. 

Enger Motor Car Co Cincinnati, Ohio 

Grant Motor Co Flndlay, Ohio 

Herff-Brooks Corp. Indianapolis, Ind. 

Lewis Spring ft Axle Co Jackson, Mich. 

Mets Co. Waltham, Mass. 

Owen ft Co., R M New York City 

Remington Motor Cb New York City 

Standard Steel Car Co Pittsburgh, Pa. 

Sterling Motor Car Co Brockton, Mass. 

Sun Motor Car Co Buffalo, N. Y. 

Trumbull Motor Car Co. . . .Bridgeport, Conn. 

Car Exhibitors at Chicago 

Coliseum Main Floor — Automobile Section 

Allen Motor Co Foetoria, Ohio 

Apperson Bros. Auto Co Kokomo, Ind. 



Briscoe Motor Co Jackson, Mich. 

Buick Motor Co Flint, Mich. 

Cole Motor Car Co Indianapolis, Ind. 

Chalmers Motor Co Detroit, Mich. 

Chandler Motor Car Co Cleveland, Ohio 

Cadillac Motor Car Co Detroit, Mich. 

Case T. M. Co., J. I Racine, Wis. 

Chevrolet Motor Co Flint, Mich. 

Franklin Mfg. Co Syracuse, N. Y. 

Hupp Motor Car Co Detroit, Mich. 

Haynes Automobile Co .Kokomo, Ind. 

Hudson Motor Car Co Detroit, Mich. 

Jeffery Co., Thos. B Kenosha, Wis. 

King Motor Car Co. . . Detroit, Mich. 

Kissel Motor Car Corp Richmond, Va. 

Locomobile Co. of America . Bridgeport, Conn. 

Moon Motor Car Co St Louis, Mo. 

Maxwell Motor Co Detroit, Mich. 

Mitchell-Lewis Motor Co '..Racine, Wis. 

Nordyke ft Marmon Co ... . Indianapolis. Ind. 

Olds Motor Works Lansing, Mich. 

Oakland Motor Co Pontiac, Mich. 

Willys-Overland Co Toledo, Ohio 

Packard Motor Car Co Detroit, Mich. 

Pierce- Arrow Motor Car Co ... . Buffalo, N. Y. 
Paige-Detroit Motor Car Co ... Detroit, Mich. 

Regal Motor Car CO Detroit, Mich. 

Reo Motor Car Co Lansing, Mich. 

Saxon Motor Co Detroit, Mich. 

Stearns Co., F. B Cleveland, Ohio 

Studebaker Corp Detroit, Mich. 

Velle Motor Vehicle Co Mollne, m. 

White Co , Cleveland, Ohio 

Wlnton Motor Car Co Cleveland, Ohio 

Coliseum Annex 

Auburn Automobile Co Auburn, Ind. 

Crow Motor Car Co Elkhart, Ind. 

Detroiter Motor Car Co Detroit, Mich. 

Dodge Bros Detroit, Mich. 

Inter-State Motor Co Muncle, Ind. 

Mercer Automobile Co Trenton, N. 1 

Mutual Motors Co Jackson, Mich. 



National Motor Vehicle Co. Indianapolis, Ind. 

Pullman Motor Car Co .York, Pa. 

Peerless Motor Car CO.. .... .Cleveland, Ohio 

Stuts Motor Car Co Indianapolis, Ind. 



First Regiment Armory — Main Floor 

Austin Automobile Co. . . Grand Rapids, Mich. 

American Electric Car Co Saginaw, Mich. 

Consolidated Car Cb Detroit, Mich. 

Cunningham Son ft Co., J as. . Rochester, N. Y. 

Davis Motor Car Co Richmond, Ind. 

Empire Automobile Co Indianapolis, Ind. 

Elkhart Carriage ft Harness Mfg Co., 

Elkhart, Ind. 

Flat Co Poughkeepsle, N. Y. 

Grant Motor Co Flndlay, Ohio 

Bartholomew Co Peoria, IlL 

Jackson Automobile Co Jackson, Mich. 

Lexington-Howard Co. Connorsville, Ind. 

Loxier Motor Co Detroit, Mich. 

L. P. C. Co Racine, Wis. 

Mollne Automobile Co E. Mollne, IlL 

Mets Co. Waltham. Mass. 

McFarlan Motor Car Co. . . . Connorsville, Ind. 

Pateraon Co., W. A Flint, Mich. 

Pathfinder Co. Indianapolis, Ind. 

Premier Motor Mfg. Co ... . Indianapolis, Ind. 

Scrlpps-Booth CO Detroit, Mich. 

Westcott Motor Car Co Richmond, Ind. 

Coliseum Basement 

Ail-Steel Motor Car Co St. Louis, Mo. 

Dort Motor Car Co Flint, Mich. 

Elgin Motor Car Corp Chicago, 111. 

Enger Motor Car Co Cincinnati, Ohio 

Farmac Motor Car Corp Chicago, 111. 

Herff-Brooks Corp Indianapolis, Ind. 

Cummins Auto Sales Co Columbus, Ohio 

Owen ft Co., R M New York City 

Remington Motor Co New York City 

Sun Motor Car Co Buffalo, N. Y. 

Standard Steel Car Co Pittsburgh, Pa. 



95 Accessory Firms To Exhibit 



NEW YORK CITY, Oct 8— The Mo- 
tor & Accessory Manufacturers 
through its show committee to-day al- 
lotted exhibit spaces to ninety-five of its 
members for the New York and Chicago 
shows. The list is practically the same 
as heretofore, showing eighty-seven ex- 
hibitors at New York, and eighty-three 
at Chicago. There are seventy-five con- 
cerns that will exhibit at both shows, 
twelve will exhibit at New York only, 
and eight at Chicago only, the complete 
list showing this division. 

There are some familiar names which 
appeared on the list last year, but are 
not on this year. Some of these are: 
Standard Welding Co., Springfield Metal 
Body Co., Coes Wrench Co., Gemmer- 
Detroit Starter Co., National Coil Co., 
Dunlop Wire Wheel Co., Bearing Co. of 
America, Bock Bearing Co., Golde- Patent 
Co. On the other hand there are some 
new concerns that did not appear on the 
list last year including John O. Heinze 
Co., Brunner Mfg. Co., National Screw 
& Tool Co., and others. 

The list this year contains practically 
no names of tire makers, a very few of 
the manufacturers of magnetos, axles, 
steering gears, and not so many manu- 
facturers of starters as heretofore. The 
names represented include the accessory 
field thoroughly. This list will un- 
doubtedly be supplemented when the 
allotments are made to manufacturers 
who are not members of the Motor & 
Accessory Manufacturers. 

In addition to allotment of space four 
concerns were admitted to membership, 
these being: Brunner Mfg. Co., manu- 



facturer of air compressors, Utica, N. Y.; 
E. A. Laboratories, Inc., manufacturer 
of automobile electric and hand horns, 
Brooklyn, N. Y.; General Bakelite Co., 
manufacturer of Bakelite, New York, 
N. Y., and Leece-Neville Co., manufac- 
turer of electric starting and lighting 
systems, Cleveland, Ohio. 

The complete list of exhibitors at both 
the New York and Chicago shows, at 
New York only and at Chicago only is 
as follows : 

New York and Chicago 

American Bronze Co Berwyn, Pa. 

Apple Electric Cb Dayton, Ohio 

Automobile Supply Mfg. Co. .Brooklyn, N. Y. 

Benford Mfg. Co Mount Vernon, N. Y. 

Blackledge Mfg. Co., John W Chicago, IlL 

Brown, William H Cleveland, Ohio 

Brown-LIpe Chapln Co Syracuse, N. Y.~ 

Brown-Llpe Gear Co Syracuse, N. Y.- 

Brunner Mfg. Co Utica, N. Y. 

Buda Co Harvey, 111. 

Byrne, Kingston ft Co Kokomo, Ind. 

Carr Co., F. S Boston, Mass. 

Champion Ignition Co Flint, Mich. 

Cowles ft Co., C New Haven, Conn. 

Cramp ft Sons Ship ft Engine 

Building Co., Wm Philadelphia. Pa. 

Detroit Lubricator Co Detroit, Mich. 

Dixon Crucible Co., Joseph . Jersey City, N. J. 

Doehler Die Casting Co Brooklyn, N. Y. 

Double Fabric Tire Co Auburn, Ind. 

Dyneto Electric Co Syracuse, N. Y.~ 

Eclipse Machine Co Elmlra, N. Y. 

Electric Storage Battery Co . Philadelphia, Pa. 

Flndelsen ft Kropf Mfg. Co Chicago, 111. 

Gabriel Mfg. Co Cleveland, Ohio 

Garford Mfg. Co Elyria, Ohio 

Garage Equipment Co Milwaukee, Wis. 

General Bakelite Co New York City 

Globe Machine & StampingCo. Cleveland, Ohio 
Gould Storage Battery Co. . . .New York City 

Gray & Davis, Inc Boston, Mass. 

Halladay Co., L P Streator, 111. 

Harris Oil Co., A. W. Providence, R I. 

Hartford Suspension Cb. . . .Jersey City, N. J. 
Hassler, Inc., Robert H. .. .Indianapolis, Ind. 

Hayes Mfg. Co Detroit, Mich. 

Heinze Electric Co Lowell. Mass. 

Heinze CO., John O Springfield, Ohio 

Herz ft Co New York City 

Houk Mfg. Co Buffalo, N. T. 

Hydraulic Pressed Steel Co.. .Cleveland, Ohte 
Kellogg Mfg. Co Rochester, N. Y. 



Kent Mfg. Works, Atwater. . Philadelphia, Pa. 

Kokomo Electric Co Kokomo, Ind. 

Lovell-McConnell Mfg. Co Newark, N. J. 

Moaler ft Co., A. R Mount Vernon, N. Y. 

Motometer Co., Inc. New York City 

North East Electric Co Rochester, N. Y. 

Oakes Co. Indianapolis, Ind. 

Pantaaote Co New York City 

Perfection Spring Co Cleveland, Ohio 

Pittsburgh Model Engine Co. .Pittsburgh, Pa. 

Rose Mfg. Co Philadelphia, Pa. 

Royal Equipment Co. Bridgeport, Conn. 

Sager Co.. J. H Rochester, N. Y. 

Schrader's Son, Inc., A Brooklyn. N. Y. 

Schwarz Wheel Co Philadelphia. Pa. 

Shakespeare Co. Kalamazoo, Mich. 

Shaler Co., C. A Waupun, Wis. 

Sparks-Wlthington Go Jackson, Mich. 

Spicer Mfg. Co Plalnfleld, N. J. 

Splitdorf Electrical Co Newark. N. J. 

Springfield Metal Body Co. . Springfield, Mass. 

Standard Thermometer Co Boston, Mass. 

Stewart-Warner Speedometer 

Corp. Chicago, 111. 

Stromberg Motor Devices Co .... Chicago, 111. 
United States Light ft 

Heating Corp Niagara Falls, N. Y. 

Vacuum Oil Co Rochester, N. Y. 

Van Sicklen Co Elgin, IlL 

Veeder Mfg. Co Hartford, Conn. 

Voorhees Rubber Mfg. Cb. .Jersey City, N. J. 

Waltham Watch Co. Waltham, Mass. 

Westinghouse Electric ft 

Mfg. Cb East Pittsburgh. Pa. 

Wheeler ft Schebler .Indianapolis, Ind. 

Wlllard Storage Battery Co . . Cleveland, Ohio 
Zenith Carbureter Cb Detroit, Mich. 

New York Only 

American Ever Ready Works. New York City 

Bosch Magneto Co New York City 

Budd Mfg. Co., Edward G. .Philadelphia, Pa 

E. A Laboratories, Inc Brooklyn, N. Y. 

English & Mersick Co New Haven, Conn. 

Hartford Machine Screw Co . . Hartford, Cbnn. 
J. M. Shock Absorber Co., Inc. Philadelphia, Pa 

Janney-Stelnmetx ft Co Philadelphia, Pa 

Light Mfg. & Foundry Co Pottstown. Pa 

Motor-Compressor Co Newark, N. J. 

Nokoloyd Signal Cb New York City 

Ward Leonard Electric Co. .Bronxvllle, N. Y. 



Chicago Only 



Badger Brass Mfg. Co Kenosha, Wis. 

Continental Motor Mfg. Co Detroit, Mich. 

Imperial Brass Mfg. Co Chicago, 111. 

Remy Electric Co Anderson, Ind. 

Sulzberger ft Sons Co Chicago, III. 

Vesta Accumulator Co Chicago, HI. 

Warner Gear Co Muncle, Ind. 

Waukesha Motor Cb Waukesha, Wis. 
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Exhibitors and Plans of New York and Chicago Shows 
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Aluminum Pistons for Racing and High-Speed 
Work — Connecting-Rod Stresses Complex — 
Four Valves Per Cylinder — Rotary Motors 



By Charles Vivier 



ARCADIA, CAL.— Editor The Automobile:— The phe- 
nomenal crankshaft speeds attained by the modern 
racing motor have convincingly demonstrated the im- 
portance of the role played by the reciprocating parts. In the 
ordinary four-cycle motor, these parts are: the pistons, the 
connecting-rods and the valve mechanism. As the inertia 
forces and stresses increase rapidly in function of the speed 
and the weight of the moving parts, the 
problem is therefore to reduce their 
weight to the smallest possible minimum, 
taking into consideration of course the 
safe limits of the tensile strength of the 
parts subjected to the hardest work. This 
solution is no easy one, it being a fact 
that the motor invariably fails first un- 
der fast work. Yet great progress has 
been accomplished in the last few years 
in motor manufacture, thanks to the 
valuable help of modern metallurgy and 
the careful designing and machining of 
the delicate parts. 

Regarding the pistons, remarkable 
strides have been made. Their weight is 
now considerably reduced in comparison 
to the cast iron product. Nickel alloy 
steels, with low co-efficient of expansion, 
are sharing honors with the aluminum 
pistons, which won both San Francisco 
races in Resta's Peugeot. 

The aluminum piston has one great ad- 
vantage over the steel piston : it radiates 
its imparted heat readily. If properly 
designed, the aluminum pistons will re- 
main relatively cool under heavy work, 
thus eliminating the trouble of pre-igni- 
tion due to red-hot pistons, a danger ever-lurking around a 
high-compression motor. A well-known western firm special- 
izing in aluminum pistons claims that its pistons will not 
melt zinc after a motor has been allowed to reach its greatest 
heat; if the same motor is run under identical conditions 
with steel pistons, the zinc will be promptly melted. Every 
racing driver knows that high compression is a valuable 
desideratum for power, but pre-ignition mercilessly dictates 
its limitations. In the Lyons Grand Prix, which was run on 
a warm day, much trouble was experienced Trom super- 
compressioned motors. The winning Mercedes had a geo- 
metrical compression not exceeding 6 kilograms per square 
centimeter, or 85 pounds per square inch. 

With regard to the connecting-rod, no part of a motor is 
subjected to a more complex combination of forces and 
stresses. Referring to the illustration, the line A8 repre- 
sents the connecting-rod. Points A and B, the centers of the 
wristpin and the crankpin respectively, can be considered 




Layout of connecting-rod 



integral with the rod. Laying aside all explosion, compres- 
sion, etc., stresses, point A is subjected to a reciprocal 
rectilinear, non-uniform accelerating and decelerating action, 
while B is subjected only to an uniform centrifugal action. 
Everybody knows that, owing to the angularity of the con- 
necting-rod, the piston travels faster on the upper end of its 
course than on the lower one. This peculiarity is in favor 
of the efficiency of the motor because the 
piston can offer a more rapid expansion 
to the gases on the upper part of the ex- 
plosion stroke. On the line AB, in one 
revolution of the crankshaft, every point 
of the connecting-rod below and near A, 
describes a figure like that at the right 
of the illustration resembling an elon- 
gated pear, which gradually shapes itself 
nearer a perfect circle in proportion as 
we get nearer to point B, which follows a 
circular path. In other words, on line 
AB, no two points describe the same 
course, identical either in shape or 
length, and yet, all motions between A 
and B are accomplished in the same 
length of time, the period necessary for 
one complete revolution of the crank- 
shaft In our case, if the stroke is 6 
inches, the point A will travel 2 feet, at 
singularly variable speed, while B travels 
3.1416 feet, at uniform speed, in the same 
length of time. One can easily imagine 
how, at racing speeds, the center of mass 
of the connecting-rod is somersaulting 
around its center of gravity. 

This state of affairs, which is inher- 
ent to the reciprocating parts mechanism, 
occasions tremendous strains, at high speeds, to the wristpin 
end of the connecting-rod, where fracture generally takes 
place. Most racing cars are put out of the running through 
the failure of one connecting-rod, and such accidents often 
play havoc with the motor. 

Regarding the valve mechanism, great efforts have been 
made to reduce the weight of the reciprocating parts to a 
minimum, hence the idea of four valves per cylinder, and the 
overhead camshaft in combination with short valve stems. In 
a motor turning at 3,000 r.p.m., with the conventional valve 
lift, the energy necessary to lift the valves amounts to about 
3 horsepower per pound of valve weight, which is no small 
item to be transmitted by the camshaft. 

Rotary motors of the Gnome type offer a different aspect 
as regard the piston and the connecting-rods. In these 
motors, the cylinders revolve, the crankshaft being station- 
ary. To one single crank is attached the main connecting- 
rod to which all other connecting-rods are articulated. Be- 
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sides, the explosion stresses, the piston and the rods are 
subjected only to the action of the centrifugal force. The 
pistons travel their stroke in the cylinders, because of the 
eccentric position of the crankpin in relation to the crank- 
shaft. All intake and exhaust valves must be carefully 
counterbalanced with -weights in order to overcome the effects 
of the centrifugal force. As these motors are intended for 
aeronautical work, they are made exceedingly light. Their 



massic efficiency is high, but their thermic efficiency is not. 
They are not suitable for automobile work; they are waste- 
ful of oil and gas, and their large cubic inch displacement and 
enormous prices condemn them at the very start for terra 
firma work. The prices for the different Gnome models range 
from $2,600 for the 50 horsepower, seven-cylinder, weighing 
135 pounds to $8,800 for the eighteen-cylinder, 200 horse- 
power weighing 650 pounds. — Charles Vivier. 



Simple Machine for Comparing Spring Action 



By Hugh Pastoriza 



T^DITOR The Automobile: — The riding quality of an 
automobile is a somewhat indefinite thing, and is 
judged, by the average motorist, merely from the feel of the 
car as he rides in it. Obviously such a method of judgment 
cannot give close comparative results and the simple device 
described below was got up to afford a more exact method 
of comparison and one that any car owner can readily install 
in his machine. 

The device as used is shown opposite. The fixed portion 
consists of a light pine board, 1 ft. wide by 2 ft. long, with 
a row of nails driven in it near each edge, and a plate of 
tin nailed to its center. From four of these nails, the moving 
element is suspended, by means of four %-in. rubber bands, 
stretched in as many directions. This moving element con- 
sists of an iron washer weighing about 1 lb., into the center 
of which a pencil is wedged. Obviously, any jolt will eause 
the pencil to move relative to the board and to make a mark 
on the piece of paper which is thumb-tacked over the tin 
plate in the center of the board. The arrangement is, it will 
be noted, extremely simple, and may be made up with al- 
most no expense or trouble. 

As ordinarily used, it is held in a vertical plane with its 
length parallel to the length of the car. To get a record of 
spring performance only, it may be set on the floor of the 
car, but as the effect of cushions ought ordinarily to be in- 
cluded, it should rather be held firmly upon the lap of some- 
one riding in the car, so as to move with him. If, now, the 
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Curvet of pitch and bounce obtained from three cars by using the 
apparatus 



car be run at a given speed, over a given stretch of rough 
road, or better still, over a standard "bump" (as, for ex- 
ample, a 2 by 4, with corners rounded, set out on a smooth 
road), then the moving element will draw a series of oval 
curves on the paper, differing for each car or other change in 
conditions. To get best results, the tension of the rubber 
bands should be adjusted, by moving from one nail to another, 
so that the largest curve drawn during the tests will not be 
over 3 in. high. 

Reading the Results 

The interpretation of these results is simple. Evidently 
the greater the horizontal width of the ovals, the more vio- 
lent is the back and forward motion, or pitch of the car; and 




The complete apparatus for measuring spring quality 

the greater their vertical height, the more violent the up 
and down motion, or bounce. For an ordinary road run, the 
average of the three largest throws in each direction should 
be taken for comparison, rather than the absolute maximum. 
The car giving the smallest ovals when run at a given speed 
over a given road, will, of course, be the easiest riding. 

If the side movement, or roll of the automobile, is to be 
studied, the device may be held crosswise of the car and the 
horizontal width of the oval drawn will then correspond to 
roll instead of to pitch. Ordinarily, however, this movement 
is slight and of minor interest. 

Records for several cars at different speeds have been 
measured up and the results plotted showing that: 

Bounce is generally more than twice as violent as pitch. 

Bounce is large at low speeds, falls at medium speeds and 
rises very rapidly above 30 m.p.h. 

Pitch is nearly constant at low and medium speeds but rises 
at high speeds. 

Actual magnitude and the effect of speed varies with the 
car, as might be expected. 

The ease of riding of a car is dependent on a number of 
conditions: the springs; the shock absorbers; the frame; 
the cushions; the weight of the car; the number of pas- 
sengers carried; the roughness of the road; the skill of the 
driver; the speed of driving. 
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In the ordinary case, as above described, the last four con- 
ditions would be kept constant and the results would show 
the comparative efficacy of mechanical design on the differ- 
ent cars tested. It is evident, however, that the effect of any 
one of the above factors alone may be studied by keeping the 
others constant. The effect of speed is thus found, as shown 
plotted. In a similar way, the relative value of different 
types of shock absorbers may be studied or a proper adjust- 
ment arrived at on a given type. Finally, the skill of drivers, 
or the roughness of roads can be tested in the same fashion. 
In short, with this device, one may study exactly a number 
of effects that he was only able to note roughly before and 
may find out a number of new things about his car. . . 

Spark Plug Should Be Vertical 

Racing Experience Shows That This Is Best Position — Ad- 
vocates Open End Type 

By Gregory Flynn 

Rajah Auto Bupply Co. 

EDITOR The Automobile : — With reference to the proper 
mounting of spark plugs in racing motors, our obser- 
vations along this line tend to prove that placing the plug 
vertically through the water jacket accomplishes the best re- 
sults. Although all modern racing motors are not so con- 
structed that the plug can be placed vertically, all the de- 
signers of late have located the plug through the water- 
jacket, whether placed vertically or horizontally, and such 
mounting is essential in these days of prolonged running at 
maximum engine speed. 

The one exception of modern practice is found in the 
Duesenberg motor where the plugs are placed horizontally 




Three possible positions for (park plug mounting. Left— Verti- 
cally through the water-Jacket, the beat position from the plug 
maker's viewpoint. Center — Horizontally through brass valve caps, 
least desirable of the three from the same viewpoint. Right— At an 
angle through the water-jacket, a position which has proved sat- 
isfactory 

through brass valve caps. This mounting has caused some 
plug trouble but not nearly as much as might be expected 
considering the consistent performance of Duesenberg racing 
cars. However, the new sixteen-valve Duesenberg motor has 
plugs placed vertically through the water-jacket. 

Experience shows us that our standard open-end plug has 
proved most satisfactory in the Peugeot, Delage and Mulford 
Special, having plugs mounted vertically through the water- 
jacket, whereas in the Maxwell racing cars where plugs are 
water-jacketed but placed horizontally, Mr. Harroun has 
found that our closed-end plug does not become fouled while 
in some cases the open-end type would. 

As we have always advocated an open-end single-point 
plug we arrive at the natural conclusion that the vertical 
water-jacketed mounting of plugs will produce the best re- 
sults. 



Materials Increase 5% to 700% in Price 



Small Increase in Iron and Cheap Steel — More in Good Steel 

and Other Metals 



WITH reference to the cost of materials used in auto- 
bile construction, it has been threatened by some of 
the parts manufacturers that their prices for com- 
pleted assemblies will rise next year, unless there is a drop 
in the cost of raw material. 

Of course, it is not possible to estimate what an automobile 
maker pays for raw material simply by noting the quotations, 
because so much depends upon local conditions and so forth, 
but the market averages for the present time, and for a year 
ago show a general rise which translated into percentages 
gives a fair indication of how much more per cent the auto- 
mobile trade will have to pay for materials as standing con- 
tracts are used up and new ones have to be made. 

Iron Little Dearer 

Ordinary iron and steel are not much more costly. Casting 
iron, such as is used for cylinders, is about 7 per cent dearer, 
and sheet steel in some sizes 5 per cent to 10 per cent dearer. 
Better steel such as is used for crankshafts and the more 
vital parts, appears to have increased much more, even to 20 
per cent. Of course 20 per cent on the steel in an automobile 
motor does not represent much money per unit product, but 
20 per cent on the total of steel bought by such a concern as 
the Continental Motor Co. for example, must be a stagger- 
ingly big sum. 

It is when we come to the non-ferrous metals that the big 
differences show up in raw material costs, aluminum 260 per 
cent up, zinc 700 per cent up, copper 50 per cent up. Seeing 



that these are metals of which the market prices are suffi- 
ciently high to be quoted in pounds instead of tons, the in- 
crease on aluminum and brass is enough to make itself felt 
on the price of the unit article, and more than enough to 
make all the difference between profit and loss to a parts 
manufacturer bound to his present prices for selling. 

A side effect upon the cost of all machine shop products is 
the immense increase in the cost of high speed steel, upon 
which all modern tools depend to provide the cutting edges. 
Owing to a shortage of tungsten, which is mainly an im- 
ported material, the high-speed steel price has risen rapidly 
from 50 cents to $1.26 per lb., and it shows every indication 
of going much higher. Of course this again, is not a big 
item in the cost of a car, but it represents so many more 
thousands of dollars per annum which somebody has got to 
pay. 

Price Cuts Unlikely Next Year 

What may be the effect on the cost of the complete car 
to the consumer? It is a question that cannot be answered, 
but if markets hold their present tone for another three 
months it will probably mean that 1916 will see the new 1917 
models put out without much further price reduction. Im- 
proving methods of manufacture were undoubtedly the main 
reason for the big cuts made this year, and next season still 
greater economies are to be anticipated. With materials 
rising, however, the amount saved by manufacturing method 
will very likely have to go to offset the cost of the metal. 
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Data on Mixed Motor Fuels of Interest for 
American Export Trade 



<I Nothing in the following records of results obtained in Ger- 
many by using mixtures of benzol and alcohol as motor fuel 
is of immediate practical interest for motor car users in the 
United States. But they are important for manufacturers, 
who figure on export trade and must build for foreign fuel 
conditions or tropical climates. They also deserve to be 
placed on file for ready reference by all who are interested in 
having an active competition with gasoline established in this 
country sooner or later, so as to hold prices in check and sat- 
isfy the ever-increasing demand for motor fuels without 
courting too-early exhaustion of the petroleum supply. That 
this demand will increase at a phenomenal rate after the war 
is everywhere taken for granted, considering the necessity for 
motors to serve in the energetic production of wealth after a 
gigantic campaign of waste and destruction. The United 
States can produce benzol from coal in any desired quantity as 
soon as it is wanted and also an unlimited supply of alcohol 
at low cost if legislative restrictions are eventually removed. 
The utility of the records therefore applies to possible devel- 
opments in the American fuel market as well as to actual 
constructive requirements in motors for export. Earlier tests 
relating to the use of other fuels than gasoline have forfeited 

Driving Tests with Benzol and Benzol- 

CONTINUING the tests previously reported, I selected 
mainly warm days during the spring of this year for 
experimenting with mixtures containing large propor- 
tions of alcohol. At the tests in the fall of 1914 it had been 
shown that a mixture of 1 part benzol with only 3 parts alco- 
hol caused certain troubles when the fan behind the radiator 
was kept going (and subsequently the same results appeared 
during the cold days of last July) . A sudden load would stop 
the motor, and it was therefore always necessary to open the 
throttle slowly. In other words, the motor had to be warmed 
up before it was safe to tackle a hill. In order to keep the 
motor at a higher temperature I disconnected the fan from 
October to April, and with this provision the motor worked 
again normally with the 1 to 3 mixture. Through the winter 
I used, nevertheless, the 1 to 2 mixture which gave excellent 
results. In April the fan was again connected. The 1 to 3 
mixture worked then, with the fan running, equally as well 
as it had worked in the fall with the fan stationary. Mix- 
tures of 1 to 4 and 1 to 5 were now also tried, and finally the 
car was driven on alcohol without any benzol. For all these 
trials the carbureter was still adjusted as for gasoline, as the 
principal object was to determine what fuels and mixtures 
will produce an efficient and economical operation of the mo- 
tor without any re-adjustment of the carbureter. In the 
trials with unmixed alcohol the motor worked however so 
poorly and used so much fuel that no account in figures was 
kept, a change in the carbureter being evidently desirable. 
The figures obtained with the mixed fuels are best explained 
with reference to the appended tables. 

Over table 1 there is drawn the profile of a road used for 
the tests specified in tables 1 and 4. The car was always 
driven at point A with a speed of 40 kilometers per hour and 
thereafter with its maximum of power. The highest tachom- 
eter reading was taken at the point B and the lowest at C, 
and the actually observed figures are those entered in the 
tables under B and C respectively. That the 1 to 2 mixture 
and the 1 to 3 mixture in table 1 seem of equal value may be 
due to some accidental factor, such as a variation in the wind 
resistance. All the values in tables 1, 2 and 3 were noted on 



most of their importance through the fact that the motors 
and carbureters employed were specially designed or that it 
was necessary at least to adjust the carbureter differently for 
each kind of fuel. Von Loew's much more practical object is 
to determine the results obtainable with a motor of an ac- 
cepted automobile type which by a few minor modifications is 
enabled to work with a variety of fuels without special ad- 
justment for any of them. 

Before this was done no industrial results could be expected, 
since the designing and making of motors for any special fuel 
had to await the practical marketing of the fuel and no effort 
for organizing such marketing could be expected before the 
motor 8 for it were created. Von Loew's work seems a happy 
contribution toward the solving of this deadlock which has 
long obstructed progress. 

The first part of his report was rendered in substance in 
The Automobile of August 12, pages 288 to 291 and 298 and 
includes a descriptive mention of the (90 mm. bore, 140 mm, 
stroke) motors used for the tests and the arrangements made 
for starting with a volatile fuel and heating the heavier fuels 
when necessary, as well as descriptions of carbureters which 
can be used. — M. C. K. 

Alcohol Mixtures by Baron Von Loew 

the afternoon of April 30, 1915, when the temperature av- 
eraged 17 deg. C, and have not been improved by comparison 
with figures obtained at numerous other trials. All the fig- 
ures in tables 4 and 5 are likewise those noted at trials on 
Nov. 1, 1914, when the temperature averaged 4 deg. C. The 
fan was in operation, however, on April 30, but not on Nov. 1. 

c 

Road profile for table* 1 and 4 




Table 1 

8PEED RESULTS WITH SUMMER TEMPERATURE 17 DEO. C. 

Benzol Alcohol at B at C 

Pure none 67 km./hour 65 km./hour 

1 part + 1 part 66 " 64 

+ 2 parts 65 " 61 

+ 3 " 65 " 61 

+ 4 " 63 " 57 

+ 5 " 60 " 56 

Table 4 

SPEED RE8ULTS WITH WINTER TEMPERATURE 4 DEO. C. 

Benzol Alcohol at B at C 

Pure none 65 km./hour 62 km./hour 

1 part + 2 parts 62 " 66 " 

+ 1 part 64 " 60 

Tables 2 and 5 refer to tests on the stretch of road whose 
profile is shown over table 2, but the later tests (table 2) 
were started considerably nearer to B than those of last Fall 
(table 5) in order to save fuel which had become scarce. For 
the same reason the fuel consumption tests were conducted 
with only 1 liter of fuel for each, giving the figures in table 3, 
while the corresponding tests from Nov. 1, 1914, recorded in 
table 6, were made with 1% liters for each, this being the 
full contents of the auxiliary fuel tank, and the original fig- 
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urea for table 6 have therefore been reduced one-third in or- 
der to have a direct comparison with table 3. 

Table 2 shows plainly the marked drop in car speed at C 
which is characteristic of the mixtures rich in alcohol. With 
the 1 to 5 mixture it was at many other trials even necessary 
to change to the third gear speed shortly before reaching C, 
but the figures in the tables refer only to results obtained on 
the high gear. Table 2 illustrates how much better the car 
pulls with pure benzol than with the mixtures. A numerical 
comparison in this respect with gasoline could unfortunately 
not be established, for lack of this fuel, but it is well known 
that gasoline is considerably inferior in this particular. 



Road profile for tablet 2 and 5 




Table 2 

8PEED RESULTS WITH SUMMER TEMPERATURE 17 DEO. C. 

Benzol Alcohol at B 

Pure -f- none 68 km./hour 

1 part -f- 1 part 68 " 

" + 2 parts 68 

" -j-3 " 63 " 

+ 4 " 62 « 

+ 5 " 58 



at C 
50 . km./hour 
51 
46 
42 
39 
34 



Table 5 

SPEED RESULTS WITH WINTER TEMPERATURE 4 DEQ. C. 

Benzol Alcohol at B at C 

Pure + none 82 km./hour 56 km./hour 

1 part + 2 parts 78 " 48 

Table 3 shows much greater difference in the fuel con- 
sumption in the two opposite directions than table 6. The 
reason is that the morning of Nov. 1, 1914, was calm, while 
on April 30, 1915, a mild western wind favored the "going." 
And the road in that direction also has a very slight average 
down grade. The influence of the wind was not only plainly 
noticeable, but often proved a disturbing factor in the trials. 
With an eastern wind one could drive farther on a liter "re- 
turning" than "going," and on days when gusts of wind al- 
ternated with spells of calmness comparative figures could 
scarcely be established. 

Table 3 

DI8TANCE RUN ON 1 LITER, SUMMER TEMPERATURE 



Benzol 
Pure 



Alcohol 



Going 


Return 


7.4 kilometers 


7.1 kilometers 


. 8.6 


7.5 


. 8.0 


7.2 " 


7.8 " 


7.0 " 


7.7 " 


6.6 


7.2 " 


6.0 


Table 6 





+ 3 
+ 4 
+ 5 



DISTANCE RUN ON 1 LITER, WINTER TEMPERATURE 



Benzol Alcohol Going 

Pure + none 7.1 kilometers 

1 part + 1 part 7.1 " 

" +2 parts 6.7 " 



Return 
6.9 kilometers 
— " 

6.9 

Two reasons can be assigned for the peculiarity in table 3 
that the alcohol mixtures show a more favorable consumption 
than pure benzol. (1) The runs were made, one immedi- 
ately after another, without any re-adjustment whatever — 
not even of a hot-air valve — and therefore the temperature 
of the carbureter on the unusually warm spring day was 
somewhat too high for benzol and more favorable for the al- 
cohol mixtures. (2) All the runs for tables 3 and 6 were 



Return 
6.2 kilometers 
7.5 



made at 40 kilometers per hour, and at this relatively low 
speed the carbureter furnishes a gas which is rather too rich 
in benzol. This conclusion is confirmed by the results re- 
corded in tables 7, 8 and 9, referring to trials made on Nov. 
5, 1914, and in June, 1915. 

The intake manifold on my principal test car is provided 
with two air cocks, as at HH in the accompanying diagram, 
reproduced from my first report [see The Automobile, Aug. 
12, page 289]. On the afternoon of Nov. 5, 1914, four trial 
runs were made with this car at 20 kilometers per hour over 
a stretch of road which averages level. For two of the runs 
the air cocks were closed and for the other two they were 
opened. The results, as given in table 7, show a considerable 
fuel saving with the cocks open. 

Table 7 

DISTANCE RUN WITH 1 LITER BENZOL AT 20 KILOMETER8 
PER HOUR 

Going 

With air cocks closed 6.4 kilometers 

With air cocks open 7.9 " 

Also on runs where the motor was operated under heavy 
load on a mixture of about two parts benzol and one part 
alcohol — such runs being made June 8, 9 and 17 of this year 
— was it shown that the open air cocks had a favorable influ- 
ence when the carbureter float was weighted with a per- 
forated disk of lead; but, on the other hand, an unfavorable 
influence was noticed when the float was not weighted. The 
builder -of the car had sent me two leaden disks together with 
the auxiliary tank and other things, when I began experi- 
menting with the alcohol mixtures, and one of these disks I 
had on the float, as a rule, from Sept. 26, 1914, to June 17, 
1915. Since this date I have generally not made use of it. 
Before discussing further the necessity or superfluity of 
weighting the float, however, the results obtained with open 
and closed air cocks both with and without float weights, as 
recorded in Tables 8 and 9, should be explained. 

Table 8— Hill Climbing 

EACH RUN ON 1 LITER OF FUEL COMPOSED OF 2 PARTS 
BENZOL AND 1 PART ALCOHOL. ALL RUN8 MADE 
ON THE SECOND GEAR SPEED AND WITH 
THE FLOAT WEIGHTED 



Distance 



Date. 



June 9, 1915. 



and Location 


Air Cocks 


Car Speed 


From 3.9 to 6.8 


Closed 


20 km.-hr. 


" " 6.7 


«« 


41 14 


" " 6.92 


Open 


44 14 


" " 7.0 


ii 


II 44 


" " 6.9 


ii 


II 44 


" " 6.95 


ii 


44 44 


" " 6.96 


ii 


30 km.-hr. 


" " 7.0 


14 


41 41 



June 17, 1915. 

These runs, as referred to in Tables 8 and 9, were made on 
the longest and steepest hill in the neighborhood of Wies- 



n H 
ffi ft 



i 



Diagram of arrangements for air cocka and preheating of fuel* 
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baden, which is the road running to Hohe Wurzel, 619 meters 
above sea level, with an average grade of 1 in 10 from 
kilometer-stone 3.9 to 7.04. The distances in the tables are 
indicated by the kilometer-stones between which each run 
was made. On this road the car could generally work with 
full motor load. The tables show plainly that the effect of 
opening the air cocks is much less pronounced than under 
the conditions of Table 7, with the car running lightly on a 
level road at 20 kilometers per hour. 

Table 9— Hill Climbing 

EACH RUN ON </? LITER OF FUEL (2 PARTS BENZOL AND 
1 PART ALCOHOL). ALL RUN8 ON THE SECOND 
GEAR SPEED AND AT 20 KM./HOUR 

Distance 

Date and Location Air Cocks Float 

June 17, 1915 From 5.5 to 6.9 Closed Weighted 

" " 7.06 " Not Weighted 

« U it rj Qg U « 

" " 7.04 Open 
«« tt a rj ii ii 

The specific gravity of benzol is .88, of alcohol .82 and of 
gasoline .72. If one wants these fuels all to stand at the 
same level in the jet, a float intended for gasoline must 
carry a thick leaden disk when benzol is used and a thinner 
one when the fuel is to be alcohol. On the other hand, benzol 
requires more air for its combustion than gasoline does, and 
it is therefore better to have it stand lower in the jet The 
two properties of benzol, namely (1) its higher specific 
gravity and (2) its greater need of air, have thus opposite 
effects, and -in accordance herewith it is in my experience 
generally better not to weight the float. 

With alcohol the situation is different; it requires less air 
for its combustion. Therefore the weighting of the float is 
more desirable with alcohol than with benzol, although its 
specific gravity is lower. The Pallas Carbureter Company 
says: "Our carbureters work without any change equally 
well with gasoline and with benzol." But it furnishes car- 
bureters intended for alcohol fuel with a float weight which 
is soldered on. 

After investigating the influence of air cocks and float 
weights on the steep road to Hohe Wurzel, I returned to 
comparative tests of different benzol-alcohol mixtures, and 
the results of these are shown in Table 10. 

All runs of Table 10 began at kilometer-stone 5.5 and were 
made with full power. As seen from the first column of 
figures, the first three runs were made on July 3 with a mix- 
ture of 1 to 5, and the half-liter was used up at kilometer- 
stones 6.51, 6.49 and 6.49 respectively. On July 9 the same 
mixture reached in the first run only to roadstone 6.3, as the 
motor worked so poorly, owing to unusually cold weather, 
that a portion of the distance had to be covered on low gear. 
The figures of this table reveal a few small irregularities, as, 
for example, that on July 9 the 1 to 4 mixture worked less 
well than the 1 to 5 mixture. These irregularities are not 
due to any effect of wind resistance, as in the case of Tables 
1, 2 and 3, but depend on whether the runs were made be- 
tween 2 and 3 o'clock in strong sunshine on the steep hillside 
or under other conditions. At that hour the sun stood just 
in the direction of the main stretch of this very broad road, 
while at other times the road was shaded by the adjacent 
forests. Table 10 shows also a great difference in the two 
runs which were made on July 9 with a 1 to 2 mixture, one 
of these runs being made on second and the other on third 
gear. It has been ascertained by comparison with other sub- 
sequent trial runs that the difference in the present instance 
became so large only because the motor with a 1 to 2 mixture 
and on second gear reached an enormously high speed and 
could not be throttled on account of the purpose of working 
with full power. 

The table further accounts for two runs with unmixed 
gasoline, which I have kept for extraordinary occasions since 



before the war, and a run with a mixture of benzol and 
kerosene has been added for comparison. I expect to report 
later on some additional trials with different benzol-kerosene- 
alcohol mixtures. 

When average values are computed from Table 10, the 
figures listed in Table 11 are obtained. The showing for the 
mixtures which are rich in alcohol are here considerably 
less favorable than in Table 3. The reason lies in the short- 
comings of these mixtures under heavy motor load — the same 
as noticed at point C in Table 2. This shortcoming can how- 
ever be met with excellent results by narrowing the car- 
bureter channel, as later trials have shown which will be in- 
cluded in my next report 

Table 10 

HILL-CLIMBING TRIAL RUNS WITH >/ 3 LITER OF FUEL AND 
HIGHEST SPEED. FIGURES REPRE8ENT KILOMETER- 
STONES REACHED, STARTING FROM STONE 5.5. 
HF.AVY FIGURES INDICATE THAT SECOND 
GEAR — AND IN ONE CASE LOW 
GEAR — WAS USED 



Fuel 


July 3 


July 6 


July 9 




. . . 6.51 




6.3 


6.49 




6.5 




6.49 




6.53 






6.62 


6.52 




6.57 








6.5 






. , , 6.75 


6.72 


6.54 




6.68 






6.82 


6.8 


6.59 


6.83 




6.83 




. , 6.84 


6.83 


6.86 


6.85 








6.89 
- 6.9 


6.87 


6.9 






6.75 


6.76 








6.83 



Table 11 

AVERAGE VALUES IN METERS COMPUTED FROM TABLE 10 



6.5 to 6.6 




1000 meters 


" " 6.6 




1100 


" " 6.7 




1200 


" " 6.8 




1300 


" " 6.85 




1350 " 


" " 6.9 




1400 


" " 6:75 




1250 


" " 6.8 




1300 



1 " +4 " 

1 " +3 " 

1 " +2 " 

1 " +1 " 

Benzol pure 

Gasoline pure 

Benzol-kerosene 

[Von Loew here adds a table showing how far 1 mark's 
worth of each of the fuels and fuel mixtures will take a car 
at the present German fuel prices, which are 38 pfennig per 
liter for gasoline, 37.5 for benzol, 34 for denatured alcohol 
and the mixtures according to their proportions, but this 
table is here omitted as the prices during the war are arti- 
ficial. As they are, the greatest mileage and therefore the 
greatest economy are credited to the equal mixture of :benzol' 
and alcohol, while unmixed alcohol is fully as economical-as- 
gasoline if the carbureter channel is narrowed, as above re- 
ferred to.] 

One defect attaches of course to all the figures in all the' 
tables; namely, that they were all obtained with one car. I 
have, to be sure, also made trial runs with both my older 
cars, using benzol-alcohol mixtures up to the proportion of 
1 to 2 with good success. But I have not taken note of 
numerical values with them, as little troubles easily arise 
with cars of the older types. When a spark plug misses fire 
even only for a few moments during a trial run, or a car- 
bureter float sticks, the run is of course numerically without 
value. With the new cars these interruptions have so far 
not occurred; only once, on a trial run with solutions of 
naphthalene, some peculiar phenomena were observed which 
probably should be ascribed to crystalline precipitations of 
the naphthalene in the auxiliary jet. 

[Translated from Automobil-Rundschau, September, 1915] 
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Stewart Adds Ford Starter 

Is of Pneumatic Type, Combining Tire Pump — No 
Machine Work Necessary in Installation — Outfit $40 



A PNEUMATIC starter designed specially for quick 
installation on the Ford car is the latest addition to 
the line of the Stewart- Warner Speedometer Corp., 
Chicago, I1L The outfit consists of an air compressor, similar 
in design to the Stewart tire pump with modifications made 
necessary by the necessity of storing compressed air, an air 
motor having a rotating piston, a tank for the storage of the 
air under pressure, and lastly an automatic distributing or 
regulating valve and an automatic starting clutch. In addi- 
tion to this the only two parts are the pedal push button with 
its linkages to the regulating valve and the sliding clutch, 
and a pressure gage on the dash, and the hose and pipe con- 
nection for the transfer of the air. 

No Machine Work Necessary 

The outfit ready for installation, which requires no ma- 
chine work and can be done by any owner in a few hours' 
time, sells for $40. The starting motor, or cranking unit, is 
an air-tight cylinder, circular in form and which replaces the 
old crank handle. Passing through this cylinder is a shaft 
which engages the motor shaft, the same as the crank-handle 
shaft formerly did. Within the cylinder is a stationary head 
or vane V, also a piston P> or bat-wing valve, which is at- 
tached to the shaft. This valve or piston is attached to a 
collar through which the starter shaft passes, and inside of 
the collar is a pawl which engages the groove or teeth in the 




How the Stewart pneumatic atarter appeara on a Ford car 




Stewart air atarter for Forda. S la control rod from floorboard, R 
regulating valve, A air compressor, C eliding clutch, and M air motor 



Stewart air motor with 
cover plate removed, 
ahowlng rotating platon P 
and atatlonary vane V 

starter shaft. A driving clutch C is attached to the end of 
the starting shaft, the driven member being installed on the 
end of the motor shaft. 

In operation the driving clutch engages with the driven 
clutch at the same instant that a charge of air enters the 
starter cylinder. This air pressure causes the piston and 
shaft to make one complete revolution, but it spins the motor 
shaft up to as many as eight or ten revolutions. 

In order to make a steady yet easy installation of the air 
pump, or compressor, it is an integral part of a timing gear 
case cover which is substituted for the cover already on the 
motor. The piston of the air pump is driven from an eccen- 
tric installed on the end of the timing gear shaft, and is. 
running at half the engine speed whenever the motor is run- 
ning. The air pump is designed to maintain pressure of 200 
lb. in the air reservoir. When this pressure is reached a 
diaphragm valve in the pump closes the air intake and pre- 
vents pressure rising above 200 lb. When air is used for 
starting, or inflating tires, thus reducing the pressure in 
the reservoir, the pressure on the cut-out diaphragm is re- 
lieved and the intake valve opens, permitting the pump to 
force air into the reservoir until the 200-lb. limit again is 
reached. Thus the pressure in the tank is automatically 
maintained. 

Tested for 600 Lb. Pressure 

This tank, or air reservoir, is suspended underneath the 
body of the car and is carried in brackets which are attached 
to the frame. It is tested for 600 lb. per square inch pressure, 
so that the factor of safety is adequate. 

The passage of air from the reservoir to the starter motor 
is controlled by the pedal through an outlet valve which is 
a part of the air control, or regulating valve. Pressing the 
pedal opens this outlet valve and permits a charge of com- 
pressed air to enter and operate the starter motor. 

The outlet valve, which is operated by the pedal, also is 
connected with a lever which engages the driving clutch with 
the driven member, thus connecting the starter motor with 
the crankshaft of the car. There are two stages in the oper- 
ation resulting from a pressure on the pedal. During the 
early part of the movement of the pedal the clutch is engaged 
in just the same way that the old hand starter crank is en- 
gaged with the shaft before the actual cranking is started. 
When the clutch is engaged further movement of the pedal 
opens the outlet valve, admitting compressed air from the 
tank to the starter motor, which spins the crankshaft. 

For Winter Starting 

For winter starting, the choker wire, normally connected 
with the carbureter and passing through the radiator, is 
replaced with a choker lever installed on the dash. Tire 
inflation is provided for by a valve and nipple on the air- 
controlled valve, and hose connection with tire pressure gage. 
The starter complete, with pump, tank, motor and connec- 
tions, adds 42 lb. to the weight of the car. 
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Wanted! Racing Cars 

THE racing year which has just closed with the 
Sheepshead Bay contest for the Astor Cup has 
concluded a series of demonstrations that the speed- 
way event can become a part of our national life; 
that it is a popular sport and as a business, well 
worth following. But if it is to continue to be suc- 
cessful and popular we need, in fact we must have, 
some more cars. Even this year, despite foreign 
importations, we have not had enough cars of the 
first rank, and there has been but one big event to 
each speedway. 

We have seen good racing from four teams, the 
Peugeots, Stutz, Duesenberg and Maxwell. What 
have we had outside these capable of sustained speed 
at meeting after meeting? Now it would appear 
that the Peugeots are tiring, just as a racehorse 
will tire and go stale after a few big contests. De 
Palma's Mercedes is giving such trouble that he and 
it have disappointed the public who had paid their 
money partly to see this combination on more than 
one occasion. What have we got left as next year's 
prospect? 

A car of the first rank of speed is fit for only two 
or three hard, long races, especially a car that is far 
from its parent factory. American built machines 
have the advantage over the invader that they have 
their factory permanently behind them, and it is a 
matter of days only to get new parts or to try new 
schemes of detail design. Europe can send us no 



more cars to race with, and those we have will slowly 
but surely get worse and worse. Look at the per- 
formance of the Delage cars on the speedways this 
year and contrast it with their form two years ago. 

Whatever help our big-minded manufacturers are 
able to give to owners of foreign cars in the way of 
factory facilities, whatever resources they have in 
repair shops and depot stocks are as nothing beside 
the advantage of a factory of origin close at hand. 

We want five or six teams of three or four 
cars each from the leading factories of America. 
If the makers do not care to race, then let them 
build cars for sale to the many private sports- 
men who have hitherto bought foreign productions. 
There are plenty of buyers for the proper class of 
car, and the prices paid in the past for alien machines 
were big enough to tempt the American manufac- 
turer to consider the affair as a business proposition. 

Here we have a great and prosperous business 
in the speedways, which have given pleasure to 
hundreds of thousands of spectators, and we have a 
far greater and far more prosperous industry in the 
automobile manufacturing field. Surely the greatest 
automobile producing country in the world can prof- 
itably care for the building of a few dozen racing 
cars a year. The foolish old idea that a manufac- 
turer stands to lose by racing ought to be fairly well 
exploded now. The most ignorant man knows that 
the racing car and the passenger machine are as far 
apart as the racehorse and the mule. If a manu- 
facturer does well in racing it advertises his name 
and is an advantage, but a firm with an established 
name in the touring car field would never miss an 
order by reason of failing in a race or two. 

Any first-class factory can build a fairly good 
racing car, so widely has the knowledge of the prin- 
ciples and practice been spread, and so many are the 
existing good machines for study. A car of good 
material and sound design may not be a world- 
beater, but it could not fail to make a good showing 
and to provide good racing anywhere. Mere presence 
in the racing field is a sign that the organization is 
alive and progressive. It shows that the engineering 
force behind the touring car of standard production 
are men of intellect and experience, and, moreover, 
the knowledge to be gained, that is of value in every- 
day work, is much more than anyone could guess 
without actual trial. 

America, thanks to the efforts of just two or three 
firms, is in a position in the racing world which it 
is worth while holding for the sake of our trade 
abroad. It is up to our manufacturers to realize 
that there is no market for American automobiles 
where the speeds made in the last few races here 
will not have an effect in raising the reputation of 
"made in U. S. A." 

Furthermore, automobile racing when it is safe 
and sane and well conducted, as it is on our great 
speedways, is a magnificent advertisement for the 
motor car and motor-car using. The races without 
doubt have a potent effect in selling automobiles of 
all grades. So from the wide outlook of the whole 
industry the speedways are worthy of a proper sup- 
port, a support that manufacturers should be quick 
to give. 
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Couzens Resigns 
from Ford Co. 

Organizer of Great Business 
Finds Ford's Peace Propa- 
ganda Unendurable 

Detroit, Mich., Oct. 12 — James 
Couzens, vice-president, treasurer and 
general manager of the Ford Motor Co., 
and who has been generally recognized 
as the great force back of the business 
end of the organization, resigned to-day 
from all active connection with the Ford 
organization, the reason given being 
that he could not agree with the recent 
public utterances of Henry Ford on the 
national question of peace and unpre- 
paredness. Mr. Couzens' resignation 
comes as a sequel to the division between 
Henry Ford and the Dodge Brothers, 
which resulted in the starting of the 
Dodge factory over a year ago. It has 
been understood that there have been dif- 
ferences between Couzens and Ford for 
several years, these differences dating to 
some time before the Ford announce- 
ment of his profit-sharing plans, and also 
before the break with the Dodge 
Brothers. It is claimed that the split, 
however, is a direct result of the use of 
the Ford Motor Co.'s publication, the 
Ford Times, for the expression of Mr. 
Ford's views on war and preparedness. 

Mr. Couzens' connection with Henry 
Ford dates back to the early part of 
1902 when he first met Ford and became 
interested in the building of a sample 
car. Couzens, Ford and another associ- 
ate followed the development of this 
particular sample, or experimental car 
until the spring of 1903 when they set 
about to form the present Ford Motor 
Co., which was organized in June of that 
year, and Mr. Couzens became business 
manager and secretary. 
Couzens the Organizer 

In the Ford organization it has always 
been recognized that Henry Ford was 
the man who was responsible for the 
early cars of 1902, as well as practically 
all models and designs of the company 
since, but that James Couzens has been 
the organizing, business, and financial 
moving spirit of the concern. The ex- 
tent to which Mr. Couzens has profited 
from the Ford organization is practically 
indicated last June when the directors 
of the company increased the capital 
stock from $2,000,000 to $100,000,000, 
and when it was announced that Mr. 
Couzens received 1% per cent. At that 
time when the $48,000,000 new stock was 
distributed among the eight stockhold- 
ers as a dividend, Mr. Couzens share was 
$4,800,000. 

In speaking of his separation with 
Mr. Ford, Mr. Couzens said: 

"I disapprove of Mr. Ford's views on 



preparedness, which proved of such 
serious moment to me that I was com- 
pelled to rupture my business relations 
with him. The friendly relationships be- 
tween us that have exisited for twenty- 
two years have been changed of late, our 
daily differences increasing." 

Although no definite information can 
be gained yet as to the changes to be 
effected in the Ford organization due to 
the resignation of James Couzens, it is 
stated on good authority that no one 
man will step into the position left va- 
cant. Undoubtedly Frank L. Klingen- 
smith, present secretary of the company 
will receive promotion, although Henry 
Ford states that several men will be ad- 
vanced in order that each can take a 
part of the work. Ford states that the 
reorganization will be entirely among 
the present officials, the policy being to 
develop the concern's own men rather 
than seek department heads from out- 
side. Among the men who will un- 
doubtedly share in the change is C. H. 
Wills, the present production manager, 
who has been materially resDonsible for 
the great developments of the com- 
pany, and Sales Manager N. A. Hawkins. 

Hudson to Concentrate on Six-Cyl- 
inder Types 

Detroit, Mich., Oct. 11 — Rumors that 
the Hudson Motor Car Co. intended to 
bring out a twelve-cylinder motor have 
been heard many times during the last 
few months. There was even talk about 
a Hudson eight. To set everybody at 
rest, the Hudson company has now made 
a definite announcement to the effect that 
it will confine all its energy to the 
Hudson six, believing this to be the best 
motor. 

In its announcement the company 
says: "The refinement and development 
of the six-cylinder type of motor leads 
us to believe that it surpasses in sim- 
plicity, low cost of upkeep, performance 
and general adaptability any other type 
of motor so far developed for use in 
pleasure vehicles." 

Michelin Brings Out Non-Skid 

New York City, Oct. 9 — The Michelin 
Tire Co., Milltown, N. J., has brought 
out a non-skid tire with rubber eleva- 
tions which is known as the Michelin Uni- 
versal tread. This is the first time this 
concern has manufactured a rubber non- 
skid tire. It has the flat tread of the 
Michelin racing tire, and on the tread is 
a raised pattern consisting of the letter 
M in a continuous series; the interstices 
between the rows of letters form a suc- 
tion against the road and tend to hold 
the tire from slipping. 

Sizes and prices of the new tire are: 

32x4 $22.00 35 x 4% $30.00 

33 x 4 22.50 36 x 4% 30.75 

34 x 4 23.00 37 x 4% 31.50 

36 x 4 24.75 37 x 5 36.25 



56 In. To Be Stand- 
ard Tread 

N. A. C. C. Directors Vote for 
Uniformity in This Respect, 
Beginning July 31, 1916 

New York City, Oct. 7 — At the meet- 
ing of the board of directors of the Na- 
tional Automobile Chamber of Com- 
merce, Inc., held here it was decided to 
standardize the treads in motor vehicles 
at 56 in. after July 31, 1916. This will 
bring into line many vehicles which 
heretofore only varied from the given 
measurement by a fraction of an inch. A 
large majority of cars now in use has 
the 56-in. tread. The Chamber will hold 
its usual banquet during show week. 

The traffic department's report indi- 
cated continued record shipments of mo- 
tors cars. This has resulted in a short- 
age of freight cars, but the makers are 
co-operating with the railroad companies 
to avoid any serious delay in shipments. 

Regarding the deliberations leading; 
up to the adoption of the 56-in. tread, the 
committee on treads met in Detroit not 
long ago and prepared its recommenda- 
tions. The trade had been broadly can- 
vassed with the idea of securing the 
viewpoints of the manufacturers and the 
result was that it was decided to drop 
the practice of making 60-in. tread for 
the Southern trade. It was discovered 
that only in very few sections of the 
country were the roads in such a condi- 
tion that the 56-in. tread offered any 
difficulty and the result was that they 
have all agreed to the 56-in. standard. 
One of the difficulties said to be in the 
way of the 60-in. tread is that the manu- 
facturers concentrate their minds 
on the 56-in. standard with a result that 
orders for 60-in. tread are side-tracked 
until the factories are under less pres- 
sure. 

Collins and Hibbard Resign from R-C-H 
Detroit, Mich., Oct. 11 — After having 
been connected with the re-organized 
R-C-H Corp. since February, 1914, A. H. 
Collins, vice-president and assistant gen- 
eral manager, and V. S. Hibbard, sales 
and advertising manager, have resigned. 
No successors have been named. Messrs. 
Collins and Hibbard will shortly an- 
nounce their connection with a new con- 
cern now in course of organization. 

Hood Visits Detroiter Dealers 
Detroit, Mich., Oct. 11 — Wallace C. 
Hood, general sales manager of the De- 
troiter Motor Car Co., is on an exten- 
sive trip through Illinois, Minnesota, 
Iowa, Wisconsin and Missouri, where he 
will visit Detroiter dealers and distribu- 
tors. 
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August Exports Are 
$9,567,348 

Over $2,000,000 Less Than in 
July— Cars Lower and 
Trucks Higher 

August. 1914 August, 1915 

No. V»lae No. Value 

Osrs 386 1441,870 Can 8839 83.121,834 

Trucks 68 124,016 Track* 1614 4.387,103 

Part* ... 106.527 Parts 2,088,821 

Total $562,422 Total 89.567,348 

Washington, D. C, Oct. 11— Ex- 
ports of passenger cars and trucks to- 
gether with parts, during August last 
amounted to $9,567,348, as compared 
with 1562,422 for August, 1914, and with 
$12,302,345 in July last Passenger car 
exports in August, 1915, were lower than 
the previous month, the August figures 
being 3839 cars valued at $3,121,834, 
compared with 2469 cars valued at $6,- 
808,001 in July, 1915. During August, 
1915, 385 cars valued at $441,879 were 
exported. Trucks numbering 1614 and 
valued at $4,387493 were exported in 
August, as compared with 4118 valued 
at $3,835,347 in July last. Truck ex- 
ports during August, 1914, numbered 
only sixty-six, valued at $124,016. Parts 
exports during last August, amounted to 
$2,038,321 as compared with $1,663,997 
in July last and with $196,527 in August, 
1914. 

Continental to Increase Capital 

Detroit, Mich., Oct 12 — A special 
meeting of the stockholders of the Con- 
tinental Motor Mfg. Co. has been called 
for Oct 19, the purpose being to pro- 
pose an increase of the capital stock of 
the company in order to declare a stock 
dividend. While officers of the Conti- 
nental company are not willing to make 
any statement as to this dividend, it is 
rumored that it will be of 100 per cent 

The present capitalization of the com- 
pany is $1,500,000. Its fiscal year ends 
June 30. At the end of the 1914 fiscal 
year the company had a surplus of $754,- 
227.51. Its assets and liabilities totaled 
$3,075,388.97. The paid par value of its 
stock is $100. During the last two weeks 
it has gained more than 40 points on the 
local stock exchange. The business of 
the company is said to be between 26 
and 40 per cent larger at this time than 
it was at the same period in 1914. 



Perfection Spring: Raises Capital 

Cleveland, Ohio, Oct 11 — The Per- 
fection Spring Co., this city, will in- 
crease its capital stock, now consisting 
of $500,000 7 per cent cumulative pre- 
ferred and $1,000,000 common to $1,- 
000,000 7 per cent cumulative preferred 
and $1,600,000 common. Of the new 



issue there will be issued at this time 
up to $250,000 preferred and $1,000,000 
common, but no offering will be made to 
the public at this time. 

Application has been made to the sec- 
retary of state at Columbus, for a char- 
ter for the Perfection Spring Co. of 
Cleveland with the above new capital. 
The company will take over the assets 
and business of the present company of 
that name. 

The directors of the new company are: 
F. F. Prentiss, C. C. Bolton, T. E. Bor- 
ton and Attorneys Horace Andrews and 
Benjamin Gage. This is a temporary or- 
ganization. The permanent board will 
be elected later. 

Zimmerschied Talks Metallurgy 
Before Detroit S. A. E. 

Detroit, Mich., Oct. 12 — Before 200 
members of the Detroit section of the 
Society of Automobile Engineers and 
guests, E. W. Zimmerschied, chairman 
of the Standards Committee, gave a talk 
here to-night on the Influence of Metal- 
lurgy on Design. The question always 
has been, he said, whether a part should 
be large or of better material and 
smaller in section. There are limits to 
the development in reducing of size by 
the use of better materials and great 
progress has been made in the last five 
years regarding the cause of steel 
failures. 

Zimmerschied touched upon the mech- 
anism of failure and dealt with the 
theories of molecular and crystalline 
structure of steels. He advised the 
avoidance of sharp corners or abrupt 
changes in section of parts, as they 
localize stresses. He refers to sharp 
edges in keyways, splines, etc. Scratches 
and tool wounds also have this effect 
Vibrational stresses are also to be 
guarded against 

A very interesting series of moving 
pictures illustrating the evolution of 
steel pipe from ore to finished product 
was shown by the National Tube Co. 

Naval Engineers to Attend Metropolitan 
Section Meeting 
New York City, Oct. 13 — Twenty na- 
val engineers who are studying this year 
at Columbia University are expected 
to be in attendance at the meeting of 
the Metropolitan Section of the Society of 
Automobile Engineers, Oct 21. The pa- 
pers are of broad interest and should 
attract considerable attention. Prof. 
William Campbell of Columbia Uni- 
versity, who is a widely recognized au- 
thority on metallurgy, will deliver a 
short address on the elements of metal- 
lography and this will be followed by a 
series of motion pictures showing the 
manufacture of steel tubing from ore to 
tube, with a lecture on the processes of 
manufacture. 



France to Have 45% 
Duty 

Plans to Secure Russian Market 
For Entente Powers, Ex- 
cluding Neutrals 

Paris, Sept 24 — American automo- 
biles entering France are to be met with 
a 46 per cent tariff. This information is 
given on the very highest authority. 
Negotiations are already well in hand 
between the united body of French auto- 
mobile manufacturers and the Govern- 
ment which will lead to a complete re- 
vision of the tariff. Before England had 
decided on a 33 1/3 per cent import duty, 
and while this move was unknown in 
France, it had been decided in France to 
raise a protective tax. Either the Amer- 
ican tariff wall as regards automobiles 
must be cut down to the French level, or 
the French wall will go up to the Ameri- 
can height. As rapid action may be 
expected in this matter as shown by Eng- 
land. The French industry, which has 
the full support of the Government is 
determined that American manufactur- 
ers shall not step in and grab its mar- 
kets during the after-the-war interval 
when the demand will be strong and the 
home factories will be unable to meet it 

Makers' Union Excludes Germany 

There is a more important phase of 
this protective campaign. The various 
automobile manufacturers' associations 
of Europe are united in an international 
union. Germany is a member of that 
union, but she will be struck off, and will 
remain off, when the war comes to a 
close. France, England, Belgium and 
Italy, will remain the leading members of 
that union. Russia will not be in, for 
she has no automobile industry; she will 
be considered, however, on the same 
footing as the active members. By means 
of the union, reciprocal preferential tar- 
iffs will be established among the Allied 
nations and prohibitive tariffs erected 
against neutral and the present en- 
emy nations. This means that the 
Russian automobile market will be open 
to England, France, Italy, and Belgium, 
but will be protected against other coun- 
tries by high tariffs. The Russian mar- 
ket is the most important, for it offers 
infinite opportunities of development 
What applies to Russia is applicable to 
the other Allied nations. France, Eng- 
land, Italy and Russia do not fear one 
another's competition. France and Eng- 
land are fully aware that the war will 
find their automobile factories swept 
clean of both automobiles and automo- 
bile parts and faced with a transition 
period during which they must transform 
their works from war to peace require- 
ments. 
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Indianapolis Race 
to Be 300 Miles 

Next Speedway Contest on 
Hoosier Track May Be for 
$30,000 Instead of $50,000 

Indianapolis, Ind., Oct. 8— Carl 
Fisher, president of the Indianapolis 
Motor Speedway has announced, this 
week, that the next Speedway race slated 
for the Indianapolis speedway would be 
300 miles instead of 600, as has been the 
custom heretofore. 

"I am convinced that the shorter race 
will be more popular with the race going 
public, for experience has taught us that 
500 miles is a little too long to be enjoyed 
fully by the spectators," said Mr. Fisher. 

Mr. Fisher said that he believed all 
contests next year would be 300 miles and 
that purses would be reduced accord- 
ingly to $30,000 instead of $50,000. 
When asked if the race May 30 would be 
for $30,000 instead of $50,000, Mr. 
Fisher, said that he would be in a posi- 
tion later to make a statement on this 
angle of the race. He left the impres- 
sion, however, with his auditors that the 
purse would be $30,000. 

Predicts Lower Gasoline Prices 
Philadelphia, Pa., Oct. 11 — Speak- 
ing before the Franklin Institute of this 
city Dr. Benjamin T. Brooks, in charge 
of petroleum research in the Mellon In- 
stitute of Industrial Research at Pitts- 
burgh, predicted that the price of gaso- 
line would in the future be lower by rea- 
son of the methods which are being found 
for its extraction from the heavy crude 
oils. In his subject, The Decomposition 
of Petroleum Hydrocarbons by Heat and 
Its Application to the Motor Fuel Prob- 
lem, Dr. Brooks pointed out that the au- 
tomobile industry had increased out of 
proportion to the gasoline supply of the 
country. He had among his hearers 
chemists, engineers, oil and gasoline ex- 
perts, and automobile owners. 

German Control of Benzol Ends 

New York City, Oct 9 — The predic- 
tion was made last night at the first fall 
meeting of the local section of the Amer- 
ican Chemical Society at the Chemists' 
Club, 50 East Forty-first Street, that at 
the end of the European war benzol 
would find extensive use as a substitute 
for gasoline as the motive power for 
automobiles. It was pointed out that 
whereas before the European war this 
country was producing only 3,000,000 
gal. of benzol, the large steel works, 
many of which did not recover their 
benzol, are now producing about .15,- 
000,000 gal. 

It was also predicted that the German 



domination in this product, existing be- 
fore the war, will probably be a thing 
of the past. 

I. F. Stone, president of the National 
Aniline & Chemical Co., and speaKer of 
the evening, stated that benzol could be 
produced now and sold at the same price 
as gasoline if it were necessary to do so. 
It is being largely used in Europe m 
place of gasoline, and the only reason 
it has not been used here has been the 
limited production and the high price, it 
normailly being about double the cost of 
gasoline. 

Careful experiments for automobile 
purposes show that benzol has a motive 
power about 25 per cent greater than 
gasoline. 

To Build More Gasoline Plant? in 
Texas 

Dallas, Tex., Oct. 8 — Several plants 
for the manufacture of gasoline from 
natural gas will be built in Texas within 
the next few months, according to the 
statement of James Howard, the repre- 
sentative of one of the companies that is 
preparing to engage in the industry. It 
is stated that there are now about fifty 
plants in Oklahoma that manufacture 
gasoline from what is known as casing- 
head gas, or that gas which comes direct 
from the well with crude oil. The total 
output of these Oklahoma plants is about 
80,000 gal. of gasoline daily. They are 
located at Tulsa, Bartlesville and other 
points and are being constantly in- 
creased in number. The gas which is 
now utilized for the manufacture of gas- 
oline was formerly a waste product. In 
California there are said to be about 
twenty plants of this kind and they have 
a total daily capacity of about 35,000 gal. 
Some gas runs higher in gasoline than 
others. It takes about 500 cu. ft. of gas 
to yield 1 gal. of gasoline. 

The grade of gasoline that is obtained 
from natural gas is more volatile than 
that which is obtained from crude oil. 
It grades all the way from 75 to 90 deg. 
gravity, and it is then reduced to a grav- 
ity of about 60 deg. by treating it with 
naphtha. 

Independent Gasoline Companies Meet 
in Chicago 

Chicago, III., Oct. 9 — Western inde- 
pendent oil jobbers are meeting here to 
appropriate funds for prosecution of in- 
dependent refiners who, they say, are 
in subterranean agreement with the 
Standard Oil Co. to hold up gasoline 
prices. 

Twin City Gasoline Higher 

Minneapolis, Minn., Oct, 9 — The 
price of gasoline in the Twin Cities has 
advanced to 12% cents, following a 
recent advance of 1 cent to 11% cents 
per gallon. 



100-Mile Race for 
Sheepshead 

Tentative Plans Outlined for 
Special Race of Leading 
Drivers— $12,000 Prizes 

New Yobk City, Oct. 12 — Tentative 
plans have been outlined for a special 
race on the Sheepshead Bay Speedway 
here Election Day, Nov. 2, at which prob- 
ably six of the leading winning drivers 
of the year will compete. It is purposed 
to have $12,000 in prizes. $1,000 will be 
given as a guarantee of expenses to each 
of the six cars entering. The $6,000 re- 
maining will be divided between two 
races, one of 50 miles with $2,000 in 
prizes and the second race of 100 miles 
with $4,000 in prizes. Harry Stutz has 
announced that none of his cars will be 
in the contest although there is a possi- 
bility that Cooper or Anderson may drive 
other makes. The drivers assured are 
Resta, Rickenbacher, Aitken, Oldfield, 
Burman, and perhaps Anderson or Mul- 
ford. It seems probable, however, that 
few if any of the winning cars will be 
available. 

New York Gasoline Up to 23 Cents a 
Gallon 

New York City, Oct. 11 — The price 
of S. O. gasoline in this city has been 
raised to 23 cents a gallon retail. This is 
the third advance in the last three days. 
Refiners on Thursday sent out notice of 
an advance in the wholesale price to 17 
cents per gallon, making the fourth ad- 
vance in price in the past three months. 
Retailers were selling at 21 cents on 
Thursday. On Friday the price went up 
to 22 cents, and on Saturday still an- 
other cent. Other oils, excepting kero- 
sene, were advanced in sympathy with 
gasoline. 

The dealers ascribe the advance to the 
enormous demand made upon American 
refiners by the European war and the 
largely increased consumption at home. 
Most of the companies suffered severely 
by the recent storms in the South. The 
producing facilities of several of them 
have been so crippled that they were 
obliged to buy from competing companies 
at a sacrifice in order to meet the de- 
mands of their trade. 

Velie Adds Four-Passenger Coupe 

Moline, III., Oct. 8 — The Velie Motor 
Vehicle Co., this city, has added a new 
body to its line mounted on the model 
22 six-cylinder chassis. It is a four- 
passenger coupe with the driver's seat 
mounted slightly ahead of the passen- 
gers' seat which has a capacity of two. 
The seat for the fourth seat is mounted 
on a stationary pedestal capable of being 
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revolved in any direction. This provides 
a large, roomy car and there are drop 
windows which can be opened in season- 
able weather. The car sells for $1,750, 
trimmed in dark blue whipcord. 

The Velie 22 chassis has a 3% by 5 
block power plant, 124-in. wheelbase, 34 
by 4 front tires and 36 by 5% rear, dry 
plate clutch, four-speed gearset and is 
fitted with Gray & Davis electric light- 
ing and starting. 

Jones Motor Car Co. Formed with 
$500,000 Capital 

Wichita, Kan., Oct. 9 — A charter in- 
corporating and authorizing a capital 
stock of $500,000 for the Jones Motor 
Car Co., this city, to manufacture the 
Jones Six, has been granted. Of the 
entire capital stock, $200,000 Is taken 
by J. J. Jones, founder of the company, 
which began less than a year ago to 
build cars in a local plant here. The 
Jones six sells for $995. 

With the granting of a charter, a re- 
organization in the local company takes 
place. 'Mr. Jones turns over the plant 
which he owned privately to the new 
company. But two Wichita men are 
named as incorporators, they being Mr. 
Jones and J. W. O'Neill, former treas- 
urer, Kansas Casualty & Surety Co. 

W. A. King, for fourteen years con- 
nected with the Detroit plants, will take 
charge of the local shops as chief engi- 
neer and superintendent of production. 

New All- Year Car for Mitchell 
New York City, Oct. 9 — The Mitchell- 
Lewis Motor Co., Racine, Wis., has 
brought out a new demountable Sedan 
top selling for $165 and furnished on 
both the five- and seven-passenger 
models. The interior is lined with whip- 
cord and a large electric light is con- 
cealed in the top of the car. The wind- 
shield is built-in with ventilating fea- 
tures. The side windows are removable. 

Lynch, Hollier Production Manager 

Jackson, Mich., Oct. 9 — The Lewis 
Spring & Axle Co. has appointed Leight 
Lynch production manager. Mr. Lynch 
was formerly a member of the Stude- 
baker Corp.'s organization and more 
recently general manager of the Ameri- 
can Top Co., Jackson. 

Pfeffer Off for Coast 

Detroit, Mich., Oct. 155 — Vice-presi- 
dent and assistant general manager C. 
A. Pfeffer, of the Chalmers Motor Co., is 
en route for the Pacific Coast, to call 
upon Chalmers dealers and distributors. 
He will make stops at Chicago, Los An- 
geles, San Francisco, Portland, Seattle, 
Salt Lake City, Denver, Kansas City and 
several other important distributing 
places. 



Perrin Is Timken 
Axle Engineer 

Alden Continues as Vice-Presi- 
dent — Baldwin Service Man- 
ager — Other Changes 

Detroit, Mich., Oct. 8 — J. G. Perrin 
has joined the Timken-Detroit Axle Co.'s 
organization in the capacity of chief en- 
gineer. Mr. Perrin was the designer of 
the first Lozier automobile and remained 
as chief engineer of the old Lozier Motor 
Car Co. for nineteen years. Last March 
he became a consulting engineer for the 
Continental Motor Mfg. Co. He has 
specialized on axle and chassis construc- 
tion and is a member of the standards 
committee of the Society of Automobile 
Engineers, and also of the Detroit sec- 
tion of that organization. 

H. W. Alden, who was chief engineer 
and vice-president of the Timken com- 
pany, remains as vice-president. 

G. O. Baldwin has been appointed 
service manager of the company. He 
formerly held a similar position with the 
Cadillac Motor Car Co., also with the 
Studebaker Corp. 

J. M. Ready, formerly assistant to 
Leslie Williams, manager of accounts of 
the Timken-Detroit Axle Co., Clark Ave- 
nue plant, has been changed to the Tim- 
ken-Detroit Axle Co.'s Metal Products 
plant, on the East side of Detroit. 

F. H. Maisonville has been appointed 
assistant to W. H. H. Hutton, Jr., direc- 
tor of purchasing. He was formerly as- 
sisting purchasing agent with the Pack- 
ard Motor Car Co. 

Materials Only Handicap of Detroit 
Factories 

Detroit, Mich., Oct. 12 — The factories 
here continue to turn out cars in as large 
quantities as they are capable of, due to 
a demand which seems insatiable. Here 
and there curtailment of output is notice- 
able but this is not chargeable to lack 
of orders, but solely to inability to get 
the parts and raw materials necessary. 

Although in some quarters it has been 
predicted that there would be improve- 
ment in the materials market, no such 
betterment of conditions has yet made 
itself evident, and the situation is caus- 
ing no end of worry all along the line. 
Concrete evidence of the scarcity of cer- 
tain standard forms of raw stock is easy 
to find. At one carbureter factory 
where they were formerly making 
float counterweights out of brass stock 
already rolled into circular form, they 
have been obliged to turn the pieces out 
of solid square stock. This is just an 
instance of what the shortage has meant 
and does mean. In many instances the 
inability to get the kind of material re- 



quired has forced the working out of 
new methods of manufacture of certain 
parts. 

Those concerns which did not have 
contracts placed months ago for their 
present requirements are the worst suf- 
ferers. Where foresight and money have 
made it possible, the slowness of parts 
delivery is not felt as badly as in cases 
where a concern's output is small, and 
it was impossible for it to tie up large 
sums in parts which were not to be used 
for several months later. 

Chalmers Shipments Gain 302% 
Detroit, Mich., Oct. 9— Shipments of 
the Chalmers Motor Co. for the quarter 
ended Sept. 30 showed a gain of 302 per 
cent over the same period of 1914. The 
company sold 154 more cars in July, 
August and September this year than 
were sold in the first nine months of the 
fiscal period ended June 30 last. 

1-Ton and 2-Ton Superior Tracks to Be 
Built in Atlanta 

Atlanta, Ga., Oct 8— E. G. Willing- 
ham's Sons, this city, will build the 
Superior truck in this city, as announced 
in The Automobile for Oct. 7. G. E. 
Whiteside, formerly with the E. R. 
Thomas Motor Co., LaSalle Niagara 
Auto Co. and the American Locomotive 
Co., is chief engineer. One and 2-ton 
type trucks will be built 

The truck is equipped with three-point 
suspension, valve-in-head motor, with off- 
set crankshaft multiple disk, Raybestos 
faced clutch and a unit power plant dri\- 
ing to internal gear-driven rear axle. 

The rear axle construction is a feature. 
The drive is in the rear and does driving 
duty alone, as the load is carried on a 
solid I-beam member. 

The company expects to make deliver- 
ies on its 1-ton truck, costing $1,350, by 
Nov. 1. An express body will cost $50 
additional. 

Plan Climb to Pike's Peak 
Denver, Col., Oct 8— The Pike's Peak 
Highway Association is planning to hold 
a hill climb next year over the 17 miles 
of road from Cascade to the top of 
Pike's Peak. One feature of the pro- 
gram, which will cover several days of 
competition, according to present plans, 
will be a truck contest, a result of the 
climb to the peak by the Wilson truck at 
the time of the highway opening. 

Parish & Bingham Buy Land 

Cleveland, Ohio, Oct. 11 — The Par- 
ish & Bingham Co. contemplates in- 
creasing its plant at West 106th Street 
and Madison Avenue, N. W., by 10 
acres. A 10-acre tract at West 106th 
Street and Madison Avenue has been 
bought. The plant of the company covers 
a ground space of 22 acres. 
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Australia with Record Crops To Be a 

Leading Automobile Buying Power 

American Automobile Manufacturers Benefited by Stop- 
page of European Exports to that Country— Majority 
of Cars Use American Tires— N. S. W. Imports Lower 



Sydney, Australia, Aug. 20 — Aus- 
tralia, as an autombile buying power, 
promises to be a leader. Trade condi- 
tions throughout the whole of that coun- 
try are at present very good, considering 
the expense the country is now undergo- 
ing on account of the war. 

In Victoria, South Australia and 
Western Australia, the farmers will en- 
joy one of the finest and most prosperous 
seasons. The visible wheat at the pres- 
ent time constitutes a record crop. 

The rise in value of the pound sterling 
in that country, which is at present well 
over par, means that the farmers will be 
able to clear off all debts on their hold- 
ings and will be in the fortunate position 
of having plenty of money. 

Much difficulty during the first six 
months of 1915 was experienced with 
freight, many houses having much stock 
lying for four and five months on the 
wharves, especially in San Francisco. 
The effect of this was to throw trade into 
a state of confusion. This was offset, 
however, on account of a number of 
houses being stocked with last year's 
models, through the effects of the war, 
and business kept on going in a fairly 
prosperous manner. The present outlook 
of freight conditions is not very promis- 
ing. 

The stoppage of European vehicles 
being sent to this country has especially 
benefited the American makers. Amer- 
ican trucks are fast finding a market and 
the outlook for large sales is very 
promising. 

There are one or two things the truck 
makers will have to watch closely, and 
one is that all vehicles will have to be 
right drive. The position of the gear 
levers in the center does not matter a 
great deal as far as trucks are con- 
cerned. 

New Truck Agencies 

A number of the truck makers are 
taking advantage of the present demand 
by establishing Australian agencies. The 
Jeffery Co. recently established agencies 
throughout the whole of the Common- 
wealth, and one of the largest catering 
firms in Australia is now using those 
trucks. The Kellys Motor Garage of 
Sydney has taken on the Federal and the 
Sanford. Larke, Hoskins & Co., Sydney, 
who have never handled American cars 
before, have taken on the Republic. 
Dalgety & Co., of Sydney, Melbourne 
and Perth, have added the Willys- 



Overland and the Anderson electric. 
Murray, Aunger & Co. of Adelaide, have 
also taken on the Willys-Overland. 
V. Lewis, Ltd., of Adelaide, has taken on 
the Signal truck. Mclntosch & Sons, 
Ltd., Sydney, recently added the G. M. C. 
line of trucks. 

The best agents in the Commonwealth 
are now representing the American 
trucks. There are a number of other 
agents, not doing quite the same bulk of 
business, still availble for agencies. 

In the passenger car field, the Ford 
leads in prosperity with Overland and 
Buick next. The Studebaker car is also 
doing a good business. The Hupmobile 
is doing well with the firm of Evers Bros, 
in Brisbane, and also with Denys, Las- 
celles of Melbourne, and Phizackerleys of 



Sydney. Another newcomer on the mar- 
ket is the Pullman, which has been es- 
tablished throughout all the capitals in 
the hands of new agents. 

50 Per Cent Tires American 

More than 50 per cent of the cars are 
using American tires, as the importation 
of European tires is practically stopped. 
American tires are finding a large mar- 
ket. At the present time the Goodrich, 
Goodyear and U. S. tires are being 
handled in Australia. 

N. S. W. Imports Drop 

Imports during the first six months of 
1915 into New South Wales, the leading 
automobile buying State in Australia, 
dropped 43 per cent under those of the 
same period in 1914. $927,550 in chassis, 
parts and bodies were imported into 
that State in the first half of 1915 as 
compared with $1,649,085 in the same 
period of 1914. 

The United States led all the other 
countries with a total import on its 
chassis and bodies of $374,010 . against 
$304,735 for the United Kingdom, its 
nearest competitor. The American im- 



Tabulation'of* Car, Chassis and Parts Imports into Australia in the First 
Six Months of 1915 and 1914 



First Six Months, 1915 
Chassis and Parts 



Country Whence Imported Value 
United Kingdom $297,675 



Canada 
New Zealand . . 

Fiji 

Belgium 

France 

Germany 

Italy 

India 

New Caledonia 
U. S. A 



171,020 
9,820 
3,610 
2,840 
4,470 
2,445 
64,855 
455 
10 

202,670 



Country of Origin Value 

United Kingdom $252,670 

Canada 89,845 

Belgium 18.705 

France 28,190 

Germany 7.104 

Italy 72,615 

U. S. A 289,555 



Total $759,870 



Total $759,870 



Bodies 

United Kingdom $51,075 United Kingdom $52,065 



Canada 
New Zealand 
Belgium .... 

Fiji 

Germany . . . 

Italy 

India 

U. S. A 



46,630 
2,145 
875 
105 
500 
4,945 
330 
60,175 



Total $167,680 



Commonwealth 
Canada . 
France .. 
Germany 

Italy 

U. S. A. . 



330 
23,095 
1,510 
1.280 
4.945 
84,455 



Total $167,680 



First Six Months, 1914 
Chassis and Parts 



Country Whence Imported Value 

United Kingdom $528,160 

Canada 284,990 

New Zealand 24,310 

Belgium 96,335 

Ceylon 1,020 

France 13,935 

Germany 86,800 

Italy 73,840 

U. S. A 363,670 



Country of Origin Value 

United Kingdom $445,555 

Canada 182,675 



New Zealand 
Belgium 
France . . 
Germany 
Italy . . . 
U. S. A. . 



50 
32,320 
10.415 
147,645 
84,530 
496.170 



Total $1,473,050 



Total $1,473,050 



Bodies 



United Kingdom $89,375 



Canada 
New Zealand 

Belgium 

Ceylon 

France 

Fiji 

Germany 

Italy 

U. 8. A 



71,565 
5,045 
3,965 
140 
120 
4,410 
5,130 
6,695 
89.590 



United Kingdom $89,140 

Canada 41,630 

New Zealand 245 

Belgium 550 

France 8,090 

Italy 7.880 

Germany 8,070 

U. S. A 125.450 



Total $276,035 



Total $276,035 
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ports, however, fell off considerably 
from those of 1914, which amounted to 
$621,620, over 39 per cent higher. 

It will be noted by the accompanying 
table that quite a few of the American 
cars were sent either through Canada or 
England, probably on account of the 
poor freight conditions at San Francisco, 
from which place they could be sent 
direct. 

Sales conditions in New South Wales 
may be reflected in the latest registra- 
tion figures. During the first half of 
1915, there were 1415 new cars regis- 
tered. Commercial vehicles numbered 
109 and motorcycles 1371. The total 
number of cars in use on June 30, 1915, 
was 10,570. The commercial vehicles 
numbered 639, taxicabs 236, and motor- 
cycles 6461. 

$7,054,897 in Imports to Canada 
Daring 1915 Fiscal Year 

Detroit, Mich., Oct. 9— During the 
fiscal year ending March 31, 1915, 
Canada imported automobiles and parts 
having a total value of $7,054,897. This 
is a drop of $4.124367 from the 1914 
record which showed imports to the 
value of $11,179,754. Canadian made 
automobiles and parts exported during 
the fiscal year show a total value of $2,- 
954,453 or $853,266 less than in 1914 
when the total was $3,807,719. 

Of the total value of the imported 
cars and parts the United States is 
credited with $6,734,077 out of the total 
of $7,064,897 for the past fiscal year 
while during the 1914 fiscal year the 
total credited to the United States was 
$10,454,163 out of the total of $11,- 
179,754. 

The details as to the imports and ex- 
ports are shown in the accompanying 
tables: 

IMPORTS 

AUTOMOBILES AND MOTOR VEHICLES 

From United States 1915 t^SUM 

From United States 1914 «.|2|.0|6 

From Great Britain 1915 

From Great Britain 1914 621.979 

Other countries 1915 1!'°?? 

Other countries 1914 63.310 

AUTOMOBILE PARTS 

From United States 1915 *U42,895 

From United States 1914 3,926,077 

From Great Britain 1916 22,337 

From Great Britain 1914 31,981 

Other countries 1915 961 

Other countries 1914 8,321 

EXPORTS 

AUTOMOBILES AND MOTOR VEHICLES 

To the United States 1916 $97,013 

To the United States 1914 138,978 

To Great Britain 1916 76,050 

To Great Britain 1914 320,407 

To other countries 1916 2,472,761 

To other countries 1914 3,112,477 

AUTOMOBILE PARTS 

To the United States 1915 $35,558 

To the United States 1914 36,341 

To Great Britain 1915 130,001 

To Great Britain 1914 1,895 

To other countries 1915 243,070 

To other countries 1914 197,621 



Blaze Dixie High- 
way Trail 

Many Cars in First Official 
Inspection Tour from 
Chicago to Florida 

French Lick, Ind., Oct. 11 — Special 
Telegram — French Lick was the objec- 
tive to-day, there being 120 miles of 
stone and gravel roads between Indian- 
apolis and the Hoosier Spa. It was a 
corkscrew journey, the roads winding in 
and out among the hills, but the most 
delightful day of the tour so far. 

The run to French Lick took the tour- 
ists through the most scenic section of 
Indiana, over rolling hills, past fertile 
fields picturesque with the weather-worn 
rail fences of our grandfathers. 

The same enthusiasm over the Dixie 
Highway marked to-day's run as that 
of the two previous days. Groups of 
farmers gathered at the crossroads to 
watch the cars go by. Pupils of the 
district schools answered the screech of 
motor horns with yells of welcome. 
There were throngs of people in the vil- 
lage squares of the various towns to 
promise their support of the great proj- 
ect that is to make North and South 
better friends and neighbors. 

Brass bands blared at Martinsville, 
Bedford, Orleans and Paoti, and many 
were welcome signs strung across the 
road. At Bloomington, the noon stop, 
the officials of the Dixie Highway Asso- 
ciation were showered with flowers as 
the Miami bound cars passed down the 
Main Street, which for more than a 
mile, was lined on both sides by residents. 
The bugle and drum corps of Indiana 
University marched in front of the 
motorcade and played martial music. 

Highway Officials Join Party 

Before the start of the run, four more 
notables joined the party, Tom Taggart, 
feudal baron of the Indiana Democracy 
and vice-president of the Dixie Highway 
Association; Carl G. Fisher; Charles 
Bookwalter, former Mayor of Indian- 
apolis and speechmaker extraordinary, 
and Kin Hubbard, the Hoosier philoso- 
pher and cartoonist. The skill of the 
drivers was put to a test as well as the 
cooling and accelerating powers of the 
cars, for the grades on the trip were 
steep and gear shifting was imperative. 
The roads were fine, especially on the 
afternoon run from Bloomington, and 
very little work will be necessary on 
this link of the highway to put it in first 
class condition. 

On the outskirts of Martinsville, a 
2-mile stretch of brick road is partially 
completed and other improvements, in- 
cluding the elimination of several sinu- 
ous turns, will be made in the spring in 



that vicinity. Tuesday morning is to be 
a half day of rest and recuperation, a 
meeting the directors being scheduled at 
that time. 

A ribbon of dust hung over the road 
that joins Chicago and Danville on Oct. 
9, as the cars, participating in the first 
official inspection tour of the Dixie High- 
way, covered the first leg of the 1800-mile 
journey. The start was made from 
Chicago at 9 o'clock and the pilgrims 
reached Danville shortly before 6 o'clock. 

Governor Edward F. Dunne of Illinois, 
was the guest of honor on the trip to 
Danville and, before the cars checked out 
of Chicago, dedicated the motor thor- 
oughfare that is to link the Great Lakes 
to Florida. The dedication ceremonies 
were held in front of the Lorado Taft 
statue, at the south end of the Art In- 
situte. 

The first 25 miles of the trip was over 
the Chicago boulevards and the im- 
proved roads that connect the Illinois 
Metropolis with Blue Island and Chicago 
Heights. The motorcade of more than 
100 cars was given an ovation at both 
these points. 

Good Dirt to Danville 

After leaving Chicago Heights, fair 
dirt roads were encountered as far as 
Momence. Here the tourists ran into a 
whirlwind of dust through which they 
rode for 28 miles. When they reached 
Watseka, the noon control, they were 
so full of dust that they had no appe- 
tite for the luncheon tendered them by 
the Watseka Commercial Club. In fact, 
they relished the promises of the Wat- 
seka citizens that this stretch would be 
improved inside of another year, far 
more than the corn beef and cabbage 
that was set before them. 

Watseka county, the seventh richest 
county in the United States, is planning 
to vote a $1,500,000 bond issue this 
spring and by this time next year, a 
ribbon of concrete will replace the sand 
and dust trail between Momence and 
Watseka. At least, this is the pledge 
that the residents of the county have 
made and they say that it will not be 
repudiated. 

More dust, but better roads were en- 
countered on the afternoon trip to Dan- 
ville, a distance of 65 miles. 

Dedicate New Road 

Upon arriving at Danville, the Dixie 
Highway tourists participated in the 
dedication of a 3-mile stretch of brick 
road that has just been completed, and 
in the evening, a banquet was held at 
the Elk's Club where Governor Dunne 
and Joseph Cannon, former Speaker of 
the House of Representatives, were the 
principal speakers. 

The following officials of the Dixie 
Highway Association were in the motor- 
cade that left Chicago: Judge M. M. 
Allison of Chattanooga, president; M. E. 
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Temple and T. R. Preston of Chatta- 
nooga, directors; W. S. Gilbreath, field 
secretary; and V. D. L. Robinson, assist- 
ant secretary. 

The cars that will make the entire 
trip, are Field Secretary Gilbreath's 
Franklin; the official Cole; President 
Allison's, Cadillac; W. M. Dilsaver's, 
Hudson; J. H. Friberg's, Hudson; the 
Standard Oil Co.'s Overland, and George 
Scarborough's, Chevrolet. 

Crawfordsville Meets Pilgrims 

Eleven miles outside of Crawfords- 
ville, the noon stop on Oct. 10, more 
than 100 cars met the Dixie Highway 
pilgrims and escorted them into the city 
that boasts of being the birthplace of 
Lew Wallace, the author. Luncheon 
was served there, the members of the 
Crawfordsville Commercial Club and the 
Montgomery County Automobile Club 
being hosts. 

Before entering Indianapolis, the 
tourists made a circuit of the Indian- 
apolis motor speedway at the invitation 
of Carl G. Fisher, who will be a member 
of the inspection party when it leaves 
here for French Lick to-morrow 
morning. 

A Change of Program 

Elizabethtown, Ky., Oct. 12 — On 
the original schedule Louisville was the 
night stop of to-day's run, but at a meet- 
ing last night the directors decided to ex- 
tend the tour to this place in order to 
reduce the mileage of Wednesday's trip 
to Nashville because of the poor roads 
that will be encountered. This revision 
necessitated an early getaway from 
French Lick. Good dirt roads were trav- 
eled all the way to-day with the excep- 
tion of a 10-mile stretch late this after- 
noon, when the cars would have had 
trouble had the day been stormy instead 
of fair. On the morning run from 
French Lick to Louisville the grades were 
not as steep as those of yesterday al- 
though we were among the knobs of In- 
diana. The roads were of stone and 
gravel. 

Michigan Joins Union 

At a directors' meeting held at French 
Lick last night, Michigan was admitted 
into the union of eight States that have 
pledged themselves to make the Dixie 
Highway an improved road from Chi- 
cago to Miami. It is the intention of the 
Wolverines to build a loop around the 
State, extending north from South Bend 
through Niles and Kalamazoo to Mack- 
inack and South via Detroit and Monroe 
to Toledo, Dayton and Cincinnati. P. T. 
Colgrove and Frank Hamilton were elect- 
ed directors from Michigan. The direc- 
tors also adopted the Dixie Highway 
marker, which is to be a blue bale of 
cotton on a white field with the words 
Dixie Highway, in red. 



1,006,835 Ford Cars 
Built 

Up to Oct. 1 the Combined 
Production of All Plants 
Reached That Total 

Detroit, Mich., Oct. 11 — There are 
now a great many more than a mere 
million Ford cars in operation through- 
out the world. On the first day of Octo- 
ber car No. 1,006,835 had been manu- 
factured and sold. Thus the dream, as 
well as the hope, of Henry Ford, that 
some day a million Ford cars would be in 
the hands of the people has been realized. 

It should be stated, however, that this 
colossal production and sales record is 
not the result of the activities of the 
main or parent Ford plant here in De- 
troit alone. That production record of 
1.006,835 cars represents the combined 
output of the main plant, the twenty- 
five assembling plants throughout the 
United States, the Canadian Ford plant 
and the British or Manchester plant 

Just what the total output of the plant 
here was in the grand total is not given, 
but it is safe to assume that 750,000 or 
more Fords were built in Detroit. 

The Canadian Ford plant made and 
sold 57,352 Ford cars from 1905 to the 
end of the fiscal year 1915, which was 
July 30. 

The Manchester plant has an annual 
output capacity for 15,000 cars. It is 
not known how many have been made 
there, but it is said that more than 30,000 
Ford cars are now in operation in Eng- 
land. 

Rayfield Motor Co. Petitioned 
Chrisman, III:, Oct 7 — A petition for 
involuntary bankruptcy for the Rayfield 
Motor Co., Chrisman, which has been 
engaged in the manufacture of small 
automobiles of the runabout type, was 
filed in the United States District Court 
at Danville this week. A. E. Schuckter, 
secretary and treasurer, and who claims 
to be one of the principal creditors, filed 
the petition. Other creditors are C. R. 
Livingston and W. M. Newkirk, all of 
Chrisman. Due to the failure of the 
Bonner Wrench Co., with which the com- 
pany had been closely affiliated, it has 
been in financial trouble for the past 
year. 

Disco to Announce New Starter — 
Increases Capital $40,000 

Detroit, Mich., Oct 11 — The Disco 
Electric Starter Co., will increase the 
capital stock from $60,000 to $100,000, 
the extra $40,000 being subscribed by the 
present stockholders. 

It is said that this is a preliminary for 



a still larger increase which will become 
necessary to enable the company to build 
larger factory accommodation and to 
install the special machinery necessary 
for large production. 

At the present time the company has 
contracts which are said to amount to 
$1,000,000 and is running night and day. 
Mr. Hackett, general manager, expects 
to put on the market very shortly a new 
and improved type of double unit starter 
and generator. It will be cheap enough 
to be within the reach of the car manu- 
facturer making a low-priced car and 
powerful enough for cars of the $5,000 
class. The machine was electrically de- 
signed by Prof. Benjamin F. Bailey of 
the University of Michigan, the mechan- 
ical features being the work of F. M. 
Guy. 

Delco 1915 Output WU1 Be 125,000 
Systems 

Dayton, Ohio, Oct. 155 — During the 
month of September, the Delco factory at 
Dayton, produced 14,515 complete sys- 
tems of starting, lighting and ignition 
equipment, in addition to many separate 
ignition systems. 

This was the largest month's business 
the company has ever produced, and 
brings the number since Jan. 1 up to 
nearly 100,000 systems. The factory is 
still behind its schedules, and will build 
upwards of 125,000 systems this year. 

In the meantime, the work on the new 
building is progressing. It is a concrete, 
brick faced structure and five stories 
have been poured. The brick facing has 
already begun to appear, and will be 
completed within a very few weeks after 
the concrete part is done. 

This new building will more than 
double the floorspace of the Delco plant 
It is an entire block in length, 420 ft to 
be exact, and 88 ft. in width. 



Disco Starter on Denby Truck 

Detroit, Mich., Oct. 11 — The Disco 
Electric Starter Co. has been awarded 
the contract for electrical equipment for 
use by the Denby Motor Truck Co. 



$500 Fines in Crown Co. Case 
Louisville, Ky., Oct. 9 — In the Fed- 
eral Court here to-day, technical pleas 
of guilty to a charge of using the mails 
to defraud were entered by C. H. Lam- 
bert, A. B. Lambert and B. F. Lambert, 
and fines of $500 each were assessed by 
Judge Walter Evans. The cases against 
the Lamberts grew out of transactions 
in which they, as representatives of the 
Crown Motor Car Co. of New Albany, 
Ind., accepted orders for automobiles 
when they knew, according to the Dis- 
trict Attorney, that there were no cars 
available for sale. 
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176,428 Cars Regis- 
tered in Ohio 

Nearly 50 Per Cent Increase 
Over 1914 Total— 13,600 
Chauffeurs Register 

Columbus, Ohio, Oct. 9 — Up to Oct. 8 
of this year the Ohio Automobile Depart- 
ment registered 176,428 automobiles, 
which is almost 50 per cent increase 
over the total registration last year, 
when 121,400 cars were registered. It 
is figured that the increase of 50 per 
cent will be reached before the end of 
the year as the total registration will 
probably surpass 181,250, which is the 
figure to show the 50 per cent increase. 

Chauffeurs to the number of 13,600 
have been licensed. This is only a small 
increase over last year, but the consti- 
tutionality of the chauffeurs' license law 
is attacked in a suit now pending in the 
Franklin County Court of Appeals and 
the department is not enforcing the law 
at present. An effort will be made to 
have the law amended in case the Ohio 
Legislature is called in special session 
during the winter. 

222,025 Automobile Owners in New York 
State 

Albany, N. Y., Oct. 9 — Registrations 
of automobiles in this State up to Oct. 1 
this year amounted to 222,025, compared 
with 164,438 in the same period a year 
ago. Total registrations for 1914 were 
but 170,171. 

This registration compares with a 
population in this State, according to the 
June census, of 9,250,000, an average of 
an automobile for every forty-four per- 
sons in the State. 

Receipts of the Automobile Bureau 
thus far this year have amounted to $1,- 
824,315, all of which will be expended in 
maintaining and building the roads of 
the State. 

Three- Wheeled Tractor, $945 
Los Angeles, Oct. 11 — The Union 
Tool Co., Torrance, Cal., is placing on 
the market a three-wheeled agricultural 
tractor which is to sell for $945. It is 
provided with a two-cylinder motor and 
weighs complete 4000 lb. The overall 
length is 13 ft. 1 in., the width 6 ft. 7 in., 
and the height 3 ft. 11 in. This is the 
first model and is marketed after three 
years of experiments. 

Wisconsin Registrations Gain 25,008 
Milwaukee, Wis., Oct. 8 — Wisconsin's 
1915 registration up to Oct. 2 showed a 
gain of 25,008 over the total registry of 
1914, bearing out predictions made early 
this year that the Badger State would 
absorb no less than 25.000 new cars 



from Jan. 1 to Dec. 31, 1915. The total 
registry on Oct. 4 was 78,169, compared 
with 53,161 on Dec. 31, 1914. Not only 
is the prediction of a gain of 25,000 in 
Wisconsin registrations borne out, but 
prospects are for a total registration of 
not less than 80,000 by the end of the 
year. On Saturday, Oct. 2, for instance, 
the secretary of state issued 101 new 
licenses and the daily average is from 
seventy-five to eighty. The effect of the 
show given by the Milwaukee Automo- 
bile Dealers, Inc., at the annual State 
fair in Milwaukee, Sept. 13 to 17, seems 
to be evident in the rush of applications 
for licenses during the four weeks imme- 
diately following the fair, and present 
indications show no abatement of the 
demand. 

Iowa Cars Average $800 to $900 
in Value 

Des Moines, Ia., Oct. 9 — Figures 
from the state automobile department 
of Iowa show that Iowans are not dodg- 
ing the income tax although the pur- 
chase of 50,000 automobiles by Iowans 
in one year while the income tax re- 
turns show more wealthy inhabitants in 
the District of Columbia than in Iowa 
leads a Washington, D. C, newspaper 
to believe otherwise. 

The Iowa secretary of state estimates 
that only 10 or 12 per cent of the 150,- 
000 automobiles in Iowa cost in excess 
of $2,000 each, that only 20 per cent 
cost $1,500 or over, that over 50 per 
cent are cars costing from $400 to $500 
and that the average value of all cars 
in the state is between $800 and $900. 
This seems to refute the assumption of 
the Washington paper that the ability 
to own an automobile is evidence of a 
$4,000 income. The fact is that most of 
the car owners in Iowa are farmers and 
salaried men with incomes ranging from 
$1,500 to $3,000 a year. A census taken 
of the automobiles owned by persons 
connected with a Des Moines newspaper 
shows that ten out of sixteen cars owned 
are the property of workers in the me- 
chanical departments — printers, press- 
men, stereotypers, etc. — who make on 
the average about $1,200 a year as gov- 
erned by the union scale. These facts 
free Iowans from any suspicion of in- 
come tax dodging, for it shows that most 
of Iowa's automobiles are owned by peo- 
ple of moderate means. 

New Danger Signals at Long Island 
Grade Crossings 

New York City, Oct. 11 — As a 
further safeguard against the reckless- 
ness of automobile drivers at grade 
crossings the Long Island Railroad is 
adopting a new form of watchman's 
danger signal. It has the word "stop" 
painted in large white letters on an 
18-in. red disk. 



Standard Tractor 
Under $700 

To Be One-Man Outfit of Good 
Size — Some Features 
of Construction 

Detroit, Mich., Oct. 11 — The farm 
tractor to be made by the Standard- 
Detroit Tractor Co., is to sell at under 
$700, and to be a one-man outfit, but not 
too small in size, the officers of the com- 
pany believing that economy of labor de- 
mands that even on the smallest sized 
farms a tractor should be used as large 
as one man can operate satisfactorily. 

As reported briefly in last week's issue 
of The Automobile, prominent men in 
the automobile industry are connected 
with the new concern. The stockholders 
are principally officers of the Federal 
Motor Truck Co. It is the object of the 
company to build tractors in every way 
up to the present truck standard as to 
materials and workmanship. 

G. S. Jacobs is the designer of the 
tractor. He was formerly connected 
with the Oakland Motor Car Co. and the 
Rapid Motor Vehicle Co., Pontiac, Mich., 
also the Rumeley Co., La Porte, Ind. 
The first experimental models were 
brought out in 1914 and tests have been 
going on with different models ever since 
in various parts of the country. 

Although the final specifications have 
not all been decided upon, the construc- 
tional features of the tractor will be 
four-cylinder block motor of 30 to 35 
hp.; two front wheels with 8 in. steel 
tires, two rear drive wheels each with 
24 in. wide tires, a gearset fully inclosed 
and running on roller bearings and final 
drive by chain. The chassis will be of 
special design, but many standard auto- 
mobile parts will be used. 

The officers of the company are : M. L. 
Pulcher, president; Charles F. Mellish, 
vice-president; L. W. Goodenough, treas- 
urer; F. G. Jacobs, secretary. G. S. 
Jacobs is manager. Edward P. Ham- 
mond, president of the Gemmer Mfg. 
Co. ; Thomas E. Reeder, president of the 
Federal Motor Truck Co. together with 
the officers, form the board of directors. 

In last week's issue of The Auto- 
mobile it was erroneously stated that 
Edward P. Gemmer, was one of the 
incorporators. 

2487 Tractors in Kansas 

Topeka, Kan., Oct. 8 — J. C. Mohler, 
secretary of the State Board of Agricul- 
ture, has completed a census showing 
2487 tractors in the State on March 1. 
Barton county, the leading wheat pro- 
ducing county, has the largest number, 
123. . The larger number of tractors is 
in the corn belt. Thirty-seven counties 
in that district have 1209 tractors. 
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Chevrolet Changes 
Name 

Current Earnings are at Rate 
of $2,500,000 Per Annum 
or 12#% on Stock 

Flint, Mich., Oct 8— The Chevrolet 
Motor Co. has changed its name to that 
of Chevrolet Motor Co. of Michigan. 

New York City, Oct. 9 — The con- 
stituent company of the new Chevrolet 
Motor Co., it is stated, shows earnings 
in the twelve and one-half months ended 
Aug. 14 last of $965,000, which is equiva- 
lent to 4.8 per cent on the capital stock 
outstanding. Current earnings are at 
the rate of $2,500,000 per annum, or 
12% per cent on the capital stock of 
$20,000,000. 

With the introduction of funds raised 
from the sale of capital stock the com- 
pany's balance sheet, as of Aug. 14, 1915, 
will show as follows: 

ASSETS 

Cash In banks and on band $5,346,111 

Accounts and notes receivable less 

reserves 359,992 

Inventories of finished cars, mer- 
chandise on hand and in transit, 

and work in process 1,475,394 

Investments 748,500 

Charges deferred to future opera- 
tions and suspense items 69,438 

Invested — real estate, buildings, 
fixtures, equipment, tools, pat- 
ent rights, developments, good 
will, etc 13,237,242 

Total 321,236,677 

LIABILITIES 

Accounts payable and accrued lia- 
bilities 31,141,677 

Mortgage on Beekman Avenue 

plant at Tarrytown, N. Y 95,000 

Capital stock 20,000,000 

$21,236,679 

New Company to Continue Making 
Randall-Faichney Products 

Boston, Mass., Oct. 9 — The property 
of the Randall-Faichney Co., has been 
disposed of at auction, the sale taking 
place at the property, 76 Atherton 
Street, Jamaica Plain. The entire prop- 
erty was bought by the creditors' com- 
mittee for $160,000. Under the plan of 



reorganization which will now be carried 
out a new company to be called the 
Randall-Faichney Co., Inc., with new 
cash capital and a conservative board of 
directors will at once be formed and take 
over the property. 

The property consists of a building 
and 33,609 ft of land. 

Rubber Shortage in Berlin 

London, Eng., Oct 9 — According to a 
report received in this city from a person 
who recently left Berlin, there is a great 
shortage of raw materials. Rubber has 
been smuggled in in the form of sau- 
sages. The scarcity is so great that no 
private individual in Berlin is allowed 
to use his automobile, except the doctors. 
Rubber floors have been taken up and 
every scrap in any shape or form has 
been used. 

Austria Confiscates All Tires 
Zurich, Oct 9 (via London) — The 
Austrian Ministry of War is reported to 
have confiscated the entire supply of 
pneumatic and other rubber tires in 
Austria, including those of private own- 
ership, new or old. The owners of the 
tires are required to deliver them up 
within twenty-four hours under penalty 
of a year's imprisonment 

Three Market Changes 

New York City, Oct. 12 — Markets 
this week made but two gains and one 
loss. The trading was normal, but the 
buying was dull. The steel markets 
ranged very low with but a few sales 
taking place. The copper markets 
opened the week firm on a good inquiry 
from war material manufacturers, but a 
steady recession in standard copper at 
London caused prospective buyers to 
withdraw from that market. There are 
many stocks of copper afloat from all 
over the country. The total supplies on 
Sept. 30 were 23,628 tons against 29,519 
tons in the same period last year, with 
total deliveries 28,759 tons, against 30,- 



518 tons. Antimony is receiving fair 
support. Aluminum was very active 
during the week, with several increases 
in prices recorded. The demand con- 
tinues in excess of the supplies and 
holders at the close asked 50 and 56 
cents per pound in carload lots. There 
was not much new business in the local 
rubber market last week and buyers 
were inclned to allow matters to shape 
their course a little more definitely for 
a few days. Up-River fine quoted at 
57 % cents. The oil and lubricant mar- 
kets were a bit unsteady during the mid- 
dle of the week but returned to normal. 
Pennsylvania crude oil advanced 5 cents 
in the middle of the week, but the follow- 
ing day closed at its normal price. There 
was also an advance in gasoline of 1 
cent It is expected that within a month 
the price will have advanced to 25 cents 
to consumers. 

Porto Rico Increases American Car 
Purchases 

San Juan, Porto Rico, Sept 23 — The 
past year has shown a large increase in 
the number of automobiles purchased in 
the island, 548 cars having been imported 
during the twelve months ending with 
June 30, 1915. No foreign cars have 
been sold here in recent years. There 
are approximately 2000 cars in the 
island, most of them in constant use. 

There is no demand here for high- 
priced cars. Automobile tires showed a 
falling off during the past year as com- 
pared with the previous fiscal year. 
Tire imports for 1915 were $251,426; for 
1914, $296,201, and for 1913, $241,714. 

The automobile here is used as the 
chief means of passenger transportation, 
both private and public, about the island. 
There are regular motor lines running 
from this city to all sections of the 
island. Mail to about half of the towns 
is delivered by automobile, and most of 
the established motor lines operate an 
express and parcel-delivery service. 

Recently the jitney has made its ap- 
pearance here in competition with an 
interurban railroad running 5 miles be- 
tween the towns of Catano and Bayamon. 
The railroad has carried 500,000 pas- 
sengers a year and the fare has been 10 
cents until the arrival of the jitney. 
Then the railroad cut the fare to 5 cents, 
but the jitney continues to get many pas- 
sengers at the old fare of 10 cents. 

Indiana Mutual Insurance Co. Formed 

South Bend, Ind., Oct 9 — The In- 
diana Mutual Automobile Insurance Co., 
with home offices in Laporte, Ind., has 
been organized. Articles of incorpora- 
tion have been filed with the secretary 
of state and have been approved by the 
auditor of state. The company has been 
organized for the purpose of insuring 
against fire, but the policy will also pro- 
vide an amount of $50 to be paid in case 



Daily Market Reports for the Past Week 

Material. Tues. Wed. Thurs. Frl. Sat. 

Aluminum 50 .49 .48 .50 .50 

Antimony 27V> .27% .2754 .27'A .2754 

Beams and Channels, 100 lb 1.56 1.55 1.55 1.56 1.56 

Bessemer Steel, ton 24.50 24.50 24.50 24.50 24.50 

Copper, Elec., lb se 18 .18 .18 .18 .18 

Copper, Lake, lb 1854 .1854 .1854 .185* .1854 

Cottonseed Oil, bbl 7.33 7.19 7.15 7.57 7.73 

Cyanide Potash, lb te 23 .23 .23 .23 .23 

Fish Oil, Menhaden, Brown 42 .42 .42 .42 .42 

Gasoline, Auto, bbl 16 .16 .16 .17 .17 

Lard Oil, prime 85 .85 .85 .85 .85 

Lead, 100 lb 4.5254 4.5254 4.5254 4.5254 4,5254 

Linseed Oil .' 58 .58 .58 .58 .58 

Open-Hearth Steel, ton 25.00 25.00 25.00 25.00 25.00 

Petroleum, bbl., Kans., crude 80 .80 .80 .80 .80 

Petroleum, bbl., Pa., crude 1.75 1.7Q 1.70 1.75 1.75 

Rapeseed Oil, refined 77 .77 .77 .77 .77 

Rubber, Fine Up-River, Para 5714 .5754 -57 .57 .57 

Silk, raw, Ital 4.05 

Silk, raw, Japan 3.7754 

Sulphuric Acid, 60 Baume 1.00 1.00 1.00 1.00 1.00 

Tin. 100 lb 32.75 33.00 31.8754 32.50 32.50 

Tire Scrap 04)4 .04)4 .04)4 -04« .04)4 
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of theft. The officers of the corporation 
are: Frank J. Cook, LaCrosse, presi- 
dent; Dr. F. H. Henderson, vice-presi- 
dent; Fred C. Brewer, treasurer; Clay 
M. Donner, secretary. The last three 
named reside at El Paso, 111. 

Insurance Assn. in South Dakota 
Pierre, S. D., Oct. 9 — For the first 
time since the law was passed March 10 
advantage has been taken of the possi- 
bility of forming an automobile insur- 
ance company. F. H. Johnson, F. H. Reed, 
G. C. Cotton, L. C. Nichols and A. B. 
Fairbank have incorporated the Ameri- 
can Auto Indemnity Assn. of Sioux 
Falls. 

Bosch Magneto Wins Contracts 
New York City, Oct. 8— The Bosch 
Magneto Co. has signed contracts as 
follows: Chandler Motor Car Co., Brew- 
ster & Co., Stewart Motor Corp., R. M. 
Owen & Co., W. Irving Twombly, Atter- 
bury Motor Car Co., Blair Motor Truck 
Co. and Brockway Motor Truck Co. 

Berger New York Lozier Manager 
Detroit, Mich., Oct. 9 — L. B. Berger, 
who was sales manager of the Lozier 
Motor Co., has been appointed manager 
of the New York branch. 

Stutz Has Running Board 

New York City, Oct. 13 — Owing to 
an engraver's mistake the advertisement 
of the Stutz Motor Car Co., which ap- 
peared in The Automobile for Sept. 30, 
included a photograph of the Stutz Bull- 
dog Special which showed no running 
board. This was removed accidentally 
when trimming the cut. 



Securities Markets 
Dull 

Sharp Declines in Many 
Issues — Losses Small — 
Trading Normal 

New York City, Oct. 11 — The securi- 
ties markets remained dull throughout 
the whole of last week. There were very 
few changes. A few small losses oc- 
curred. Trading conditions were at a 
standstill and there were but a few bid- 
ders in sight There were a few excep- 
tional good closing prices. Firestone 
closed at 575, or 16 points higher than 
last week. This tire issue was the only 
one to make a high gain, the rest making 
either minor gains or losses. The spe- 
cialties markets were a bit firmer, mak- 
ing many good gains and but few losses. 
The he viest gain took place on Satu- 
day when at the closing Packard was 
quoted at 139, a gain of 13 points. Then 
followed closely to that Chalmers, with 
a gain of 11 points. General Motors also 
made a few points gain, when it closed 
at 341. The rest of the issues remained 
dull. 

Detroit Quotations Active 

The Detroit issues were a bit more 
active last week, there being no decline 
made during the whole week. Conti- 
nental Motor featured the market there 
when on Saturday it closed at the high 
mark of 325, a total gain of 30 points. 
Chalmers closed at 157%, or 18 points 
gain. Packard's closing bid was 137, 
making the gain 11 points. These were 



the main gains, the rest of the issues in 
the active stocks closing a little above 
the average mark of last week's rating. 
The inactive stocks made no changes. 
The trading conditions in Detroit were 
very firm and many shares changed 
hands. 

To List Chalmers Common Stock on 
New York Curb 

New York City, Oct. 9 — The Chal- 
mers Motor Co., Detroit, has applied 
to list 50,000 shares of common stock 
of par value $100 on the New York curb. 
Action will be taken at once to list it on 
the Philadelphia Stock Exchange. 

The Chalmers company has outstand- 
ing $5,000,000 common stock, paying 10 
per cent dividends, and $1,185,500 7 per 
cent cumulative preferred. The original 
issue of preferred was $1,500,000, and 
$313,500 has been retired. 

The company is free of bonded debt. 
Its balance sheet shows that cash on 
hand alone considerably exceeds the com- 
pany's current liabilities. It is stated 
that after making allowances for paying 
off all liabilities and the preferred stock 
at par, the assets, without taking into 
any consideration the item of good will, 
would equal over $120 per share on the 
$5,000,000 common stock. 

R-C-H Creditors Receive Dividend 
Detroit, Mich., Oct. 9 — A fourth divi- 
dend of 10 per cent, representing about 
$34,000, is being mailed by the Security 
Trust Co., trustee, to the creditors of 
the old R-C-H Corp. This brings the 
total paid in dividends to about $312,500, 
and it is possible that a further dividend 
payment will be forthcoming later. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



, 1914 

Bid Asked 

Ajax-Grieb Rubber Co. com 

Ajax-Grieb Rubber Co. pfd 

Aluminum Castings pfd 

J. I. Case i>fd 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Chevrolet Motor Co £ 

Electric Storage Battery Co * 

Firestone Tire A Rubber Co. com 

Firestone Tire & Rubber Co. pfd ° 

General Motors Co. com £ 

General Motors Co. pfd g 

B. F. Goodrich Co. com 8 

B. F. Goodrich Co. pfd n 

Goodyear Tire St Rubber Co. com c 

Goodyear Tire 4 Rubber Co. pfd o 

Gray & Davis, Inc., pfd v 

International Motor Co. com .§ 

International Motor Co. pfd ~ 

Kelly-Springfield Tire Co. com 5 

Kelly-Springfield Tire Co. 1st pfd 2 

Kelly-Springfield Tire Co. 2d pfd 

Maxwell Motor Co. com * 

Maxwell Motor Co. 1st pfd JS 

Maxwell Motor Co. 2d pfd -g 

Miller Rubber Co. com.... ~ 

Miller Rubber Co. pfd > 

New Departure Mfg. Co. com " 

New Departure Mfg. Co. pfd g 

Packard Motor Car Co. com .2 

Packard Motor Car Co. pfd « 

Paige-Detroit Motor Car o 

Peerless Motor Car Co. com g. 

Peerless Motor Car Co. pfd ^ 

Portage Rubber Co. com g 

Portage Rubber Co. pfd 

Regal Motor Co. pfd 

♦Reo Motor Truck Co 

*Reo Motor Car Co 

Splitdorf Electric Co. pfd 



-1915 , Wk'i 

Bid Asked Ch'ge 



300 






101 






78 


81 


— i 


151 


156 


+ 11 


98/ 


101 


+ / 


104 


108 




70 


74 


—3 


575 




+ 15 


112 




341 


343 


—7 


111 


113 




73/ 


75'/ 


-3/ 


108/, 


109/, 


— / 


338 


345 


+ 3 


108/ 


109/ 


— / 


27/ 


29 


— i/i 


5S 


60 


—3 


215 


230 


—5 


90 


92 


+ 1 


225 


235 


55/ 


57 


+ 2/ 


93 


95 


+ 1 


46 


48 


+ 2 


198 


202 




109 


no 




139 


143 


+ 13 


101 




+ 1 




445 


122 


130 




92 


94 




54 


56 




92 


94 






21 




19/ 


21/ 


+ 1 / 


38/ 


40 


+4 



Stewart- Warner Speed. Corp. com. 
Stewart-Warner Speed Corp. pfd . . 

Studebaker Corp. com 

Studebaker Corp. pfd 

Swinehart Tire & Rubber Co 

Texas Co 

U. S. Rubber Co. com 

U. S. Rubber Co. 1st pfd 

Vacuum Oil Co 

White Co. pfd 

Willys-Overland Co. com 

Willys-Overland Co. pfd 



, 1914 , 

Bid Asked 



1918 v Wk'i 

Bid Asked Ch'ge 

74 —3 



73 
106 
142 
109 
87 
167 
53 
107 
218 
110 
231 



143/ +2 
110 



90 
169 

55 
108 
221 

233 



+3 
—1 
—1 
+7 

+8 



107/ 108/ — / 

OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 



Chalmers Motor Co. 
Chalmers Motor Co. 



com . 
pfd. 



Continental Motor Co. pfd 



General Motors Co. pfd 

Maxwell Motor Co. com 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 

Paige-Detroit Motor Car Co 

•Reo Motor Car Co 

•Reo Motor Truck Co 

Studebaker Corp. com 

Studebaker Corp. pfd. 





97 


157/ 


172/ 






97/ 


102/ 


155 


180 


325 






75 


83/ 


90 


67 




340 


350 


83 




112 


114 


11 




56 


59 


29 




94 


97 






47 


49 






137 


155 


90 


94 


100 





19/ 



20 



INACTIVE STOCKS 



•Atlas Drop Forge Co 21 

Ford Motor Co. of Canada 

Kelsey Wheel Co 

•W. K. Prudden Co 

Regal Motor Car Co. pfd 25 

•Par value $10; all others $100 par value. 



500 
20/ 



37H 
19/ 
143 



205 
21 



450 

39 
20 
145 
120 

29 
1550 



21 



+30 

t!a 

+3/ 
+2/ 
+ 11 



+5 
+ 2f 
+ 1 
+2 
+ 10 
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11,000 Maxwell Cars 
in 2 Months 

August and Sept. Earnings 
Estimated at 15% on 
Common Stock 

Detroit, Mich, Oct 9 — August and 
September earnings of the Maxwell 
Motor Co. are understood to have been 
better than 16 per cent on its $12,778,000 
common stock, compared with 6% per 
cent the previous year. The company 
for August and September delivered 
nearly 11,000 cars, or at the rate of bet- 
ter than 66,000 cars a year, which is 
substantially 100 per cent in excess of 
the production for the fiscal year to 
July 31. 

Newcastle Plant a Unit 

Indianapolis, Ind., Oct. 8 — After a 
little more than two years' operation as 
an independent enterprise, the New- 
castle, Ind., plant of the Maxwell Motor 
Co., Detroit, Mich., again reverts to the 
parent company and will be operated as 
one of the units of the company itself. 
As is well known, the Newcastle plant 
has been largely devoted to the produc- 
tion of parts for Maxwell cars and re- 
placements for products of several older 
companies that were merged in the Max- 
well organization several years ago. For 
this purpose the Maxwell-Newcastle 
Manufacturing Co. was organized, which 
took over the plant under lease. The 
larger and growing demands of Maxwell 
car production at the present time, how- 
ever, have necessitated a rearrangement 
in which is involved resumption of re- 
sponsibility for the plant. 

Ford Tractor Building to Be Enlarged 

Detroit, Mich., Oct 11 — The building 
upon the property of Henry Ford in 
Dearborn, near here, where the first 
Ford tractors were built is to be greatly 
enlarged so that the building of experi- 
mental tractors on a large scale may be 
started. It is said that many changes 
will be made in the new demonstrators 
and that a long time will probably elapse 
before the final model for actual mar- 
keting purposes will be selected. It is 
also stated that the demonstrations given 
by the tractors at the recent Michigan 
State Fair led to many suggestions for 
their improvement 

Ford Buys More Indianapolis Land 

Indianapolis, Ind., Oct 8 — To in- 
crease its real estate holdings in Indian- 
apolis for what is thought to be further 
development the Ford Motor Co. has 
announced the purchase of ground im- 
mediately west of its plant on South- 
eastern Avenue. 

The ground has 161 ft frontage on 



Southeastern Avenue, is 270 ft. deep on 
the east side and 239 ft. on the west. 
The ground was purchased at different 
times from several different owners. 

Attaches of the Ford branch are re- 
fusing to say at this time, what the 
ground is to be used for, except a gen- 
eral statement that it will be added to 
the Ford business. The present Ford 
building is unable to answer the demands 
of local business, although there is a 
square frontage of more than 200,000 
sq. ft. 

The Ford production for 1916 in the 
local branch will be more than 19,000 
cars, and this will tax to the extreme the 
production facilities. However, it is safe 
to assume that this ground was acquired 
for building purposes and that a large 
addition is soon to be built to the Ford 
plant. 

The idea of the Ford tractor is now 
obtaining shape, and the Ford agents are 
asking when this tractor will be avail- 
able for selling. A. H. Smith, manager 
of the local Ford branch, refuses to say 
anything very definite as to when the 
Ford tractor will be announced. How- 
ever, it is understood that these Ford 
tractors will be assembled in Indian- 
apolis. 

Norma Bearings NowlMade in 
America 

New York City, Oct. 9 — The Norma 
Co. of America has started active manu- 
facture of its ball bearings in this coun- 
try. As early as 1912, the Norma 
company had anticipated the necessity 
for making its bearings in this country 
and a small shop was established for pre- 
liminary and experimental work. The 
results of these experiments were so suc- 
cessful that the shop activities of the 
company were gradually extended and 
the facilities enlarged, primarily with a 
view to meeting emergency demands 
where the imported bearings were not 
immediately available. 

The outbreak of the war and the sub- 
sequent inability to obtain its goods 
from the plant at Cannstatt, Germany, 
promised to seriously affect the business 
of the company. Fortunately, however, 
the company was well stocked, which 
sufficed to tide over the situation until 
the American factory could be enlarged 
sufficiently to meet the demand. The 
company now has a completely equipped 
plant being steadily enlarged and in- 
creased in capacity. 

S. A. Machine Co. Formed 
Detroit, Mich., Oct 9 — The S. A. 
Machine Co. has been formed by A. W. 
Sorensen, formerly president and gen- 
eral manager of the Trio Mfg. Co. and 
J. B. Allen, formerly of the Olds Motor 
Works, to make automobile parts and 
specialties. The plant is located at 618 
E. Woodbridge Street 



New Overland Office 
Building 

Will Be Seven Stories, 373 by 
63 Ft.— Dodge Office Build- 
ing Completed 

Toledo, Ohio, Oct 8 — The old Over- 
land administration building, formerly 
the Pope plant, is to be torn down to 
make room for a new factory structure. 
This latest addition to the production 
end of the business will compel the 
Willys-Overland Co., to vacate its pres- 
ent quarters and the entire office staff 
will be moved into a larger building as 
soon as it is completed. 

The new office quarters will be located 
on Willys Park Boulevard. The build- 
ing will be seven-stories high, 373 ft. 
long and 63 ft wide. It will contain 
165,000 sq. ft. of floorspace and will be 
made fireproof throughout. 

McGraw Rubber to Open Factory 
Branches on Coast 

East Palestine, Ohio, Oct 11 — The 
McGraw Tire & Rubber Co. will open 
direct factory branches on the Pacific 
Coast in San Francisco, Los Angeles 
and. Portland, these to be under the dis- 
trict management of S. L. Warner, for- 
merly superintendent of branches; C. K. 
Whittaker, formerly Kansas City man- 
ager, will be sales manager. C. H. Con- 
nelly, formerly Buffalo manager, will be 
in charge of the Kansas City branch; 
G. J. Marshall, formerly assistant 
branch manager in Buffalo, will take 
charge of the Kansas City branch; R. G. 
Nelson has been made superintendent of 
branches. At the annual meeting of the 
stockholders the officers and directors 
were re-elected. 

To Build Cars in Pittsburgh 

Pittsburgh, Pa., Oct 9 — A company 
formed by prominent local men and 
headed by E. E. Gregg, will build pop- 
ular priced touring cars and roadsters in 
this city. Options have been secured on 
two plants said to have a yearly capacity 
of 10,000 cars. Production is scheduled 
to begin Jan. 1. 

Dodge Administration Bldg. Completed 

Detroit, Mich., Oct. 7 — The enlarged 
and rearranged administration building 
of Dodge Bros, was completed a few 
days ago. It is now one of the largest 
in the city, being a four-story structure, 
80 by 400 ft The first three floors are 
practically entirely taken up by offices, 
either for executives or for departments, 
such as the sales and advertising de- 
partments, which occupy, most of the 
main floor. The fourth floor has the 
various dining rooms and rest and loung- 
ing rooms, there being one private din- 
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ing room for the Dodge brothers, a cafe 
for the executives and heads of depart- 
ments, a cafeteria with room for 500 
for the office employees, a smoking room 
and a large rest room for women. 



Detroit Commercial Car Co. in Pontiac 
Chassis Plant 

Pontiac, Mich., Oct 7 — The Detroit 
Commercial Car Co., which was recently 
organized in Detroit, to make the Detroit 
package delivery wagon, which is sell- 
ing at $690 and $745, according to the 
style of body, will occupy part of the 
factory building of the Pontiac Chassis 
Co., which concern is making the chassis 
for the truck company. 

According to President W. D. Paine, 
of the latter company, schedules have 
been laid out for an output of 5000 
trucks the first year. 

Bowser Suit Against Wayne Oil Tank 
Withdrawn 

Fort Wayne, Ind., Oct 11— S. F. 
Bowser & Co., this city, has withdrawn 
its suit in the U. S. district court of 
Chicago, brought against the Wayne Oil 
Tank & Pump Co., also of this city, for 
alleged infringement on two patents on 
fill pipe caps. Both companies are man- 
ufacturers of gasoline and oil storage 
systems and fuel and oil dispensers. One 
patent in question involved the Red Sen- 
try outfit, a sidewalk type of fuel dis- 
penser. The other patent covered 
important features in wheeled pumps for 
. serving gasoline to automobilists and 
for handling other volatile oils. 

Judge Carpenter gave the Bowser com- 
pany the option of answering some thirty 
interrogatories propounded by the de- 
fendant or withdrawing its suit. 

Wells Adds New Products 

Fond du Lac, Wis., Oct 8— The R. C. 
Wells Mfg. Co., Fond du Lac, Wis., man- 
ufacturing the Wells starter-generator 
and other electrical devices for the motor 
car industry, is ready to market numer- 
ous new inventions, including a three- 
step dimmer switch which will be made 
in large quantities. The company also 
has contracts for 15,000 to 20,000 auto- 
matic fuel economizers to be delivered 
each month for the next six months. R. 
H. Mansfield, for many years with Cut- 
ler-Hammer Mfg. Co., Milwaukee, re- 
cently purchased the Wells company. 

Eight-Hour Day for Stewart-Warner 

Chicago, III., Oct. 11 — All the plants 
of the Stewart-Warner Speedometer 
Corp. were placed upon an 8-hr. basis, 
beginning last week, and rates were in- 
creased so that the men receive the same 
per day that they received under the pre- 
vious 54-hr. schedule. 



Carriage Factories 
May Build Cars 

$2,000,000 Canadian Co. May 
Enter Moderate - Priced 
Car Field in Spring 

Montreal, Que., Oct. 8 — Carriage 
Factories may enter the automobile field. 
It is understood that very shortly Brock- 
ville will be selected for the manufacture 
of a light, moderate priced car, which 
will be ready for the trade next spring. 
The concern which is entirely a Canadian 
one, represents a consolidation of the 
principal Canadian companies manufac- 
turing carriages and sleighs, including 
the Canadian Carriage Co., Brockville; 
Munroe & Mcintosh of Alexandra; Tud- 
hope Carriage Co. of Orillia and the 
Heney Carriage and Harness Co. of 
Montreal. These four companies are 
understood to produce about 75 per cent 
of the carriages, sleighs and light vehi- 
cles used in the Dominion of Canada. 
The company has an authorized capital 
of $2,000,000 common stock; $2,000,000, 
7 per cent accumulative preferred stock 
and $1,000,000 first mortgage 6 per cent 
bonds. There is now outstanding $1,- 
200,000 of preferred, $1,200,000 of the 
common, and $600,000 of the bonds. 
Directors of the company include, J. P. 
Tudhope, W. F. Brock, of the Royal Bank 
of Canada; W. F. Heney, W. J. Shep- 
pard, director of the Royal Bank of 
Canada; J. A. MacKay, Hugo Munroe 
and T. J. Storey, president of the Atlas 
Motor Co., Brockville, Ont. 



Blowout at 86 M.P.H. Kills Tester on 
Indianapolis Speedway 

Indianapolis, Ind., Oct 8 — Albert 
Johnson, twenty-five, of Detroit, Mich., 
driver of a Packard test car, was fatally 
injured and his mechanician, Ross Rob- 
inson, twenty, was seriously hurt when 
the car traveling 86 m.p.h. turned turtle 
on the Indianapolis Motor Speedway, 
Monday afternoon, Oct. 4. Johnson died 
on the operating table at the Methodist 
Hospital Monday evening. Robinson 
may recover. 

The accident occurred when the car 
blew a tire on the south turn into the 
back stretch of the track. 

Robinson, Johnson and two other Pack- 
ard experts have been at the speedway 
two weeks testing the Packard Twin Six 
which developed a high speed and they 
were making the last lap of a twenty-five 
mile spin when the car overturned. 
Coroner Poole investigated the accident 
and found Johnson's death was caused 
by shock following the accident. 

The Packard experts had driven the 
car thousands of miles at the speedway 
and it was the object to give the car as 



much testing in a few weeks as an owner 
would give it in several years. Special 
attention had been given to the tires 
and the drivers were instructed to 
change tires whenever one showed any 
signs of wear. The tire that blew was 
on the right front wheel, the car turning 
over several times. 



Farmers See Cars at Western Washing- 
ton Fair 

Puyallup, Wash., Oct. 6— The West- 
ern Washington Fair held this year 
Sept. 28 to Oct 3 proved an excellent 
advertising medium for the Tacoma and 
Seattle automobile dealers, who occupied 
upward of twenty booths in the new 
automobile building on the grounds. 
While but few actual sales were made 
during the exhibition, considerable in- 
terest was manifested in the new models 
and the dealers were placed in touch 
with many of the small truck farmers, 
who will purchase cars this year in 
greater numbers than ever before. 



Two Killed in Columbus Race 

Columbus, Ohio, Oct 11 — Two fatal 
accidents occurred at the Columbus Driv- 
ing Park, Oct 10, when a 100-mile auto- 
mobile race was run with a good field of 
cars entered. The accidents did not occur 
in the race but were the result of trial 
heats made to test a Stutz racing car. 
The car had been acting badly and 
driver Douglas Gray, 23, of Lima, and 
his mechanician, Clarence Robinson, col- 
ored, of Columbus, were both almost 
instantly killed when a tire blew on the 
front wheel and the car was overturned. 
The car was making about 50 m.p.h. 
when the tire burst and it was turned 
over twice. 

Dr. Harry E. McCord, a practicing 
physician of Cincinnati, driving a Cino 
was declared a winner in 1 hr. 42 min. 
and 12 sec., but this was protested by 
Harry McNay, also in a Cino, who was 
said to have finished 9 sec. later. McNay 
protested that a mistake had been made 
in the signal system and that he was the 
winner. Until the dispute is settled the 
$1,000 prize money is withheld from any 
of the drivers. 

In third place was Charles Mowery, of 
Loudenville in a Stutz, and fourth place 
went to W. G. Lake, of Mt. Vernon, in 
an Everitt. 

Marshall with Remington Arms 

New York City, Oct 13 — W. C. Mar- 
shall, treasurer of the Metropolitan Sec- 
tion of the Society of Automobile En- 
gineers, has taken a position in the 
production department of the Remington 
Arms Co., Bridgeport, Conn., and will 
resign from the governing committee of 
the section. 
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Service Assn. Scope 
Broadened 

Indiana Managers to Include 
Repair and Distributing 
Heads— Plan National 

Indianapolis, Ind., Oct. 10— Members 
of the Indiana Automobile Service Man- 
agers' Assn. at their regular meeting at 
the Hotel Severin, Saturday afternoon, 
voted to include in the organization the 
service managers of repair and distribut- 
ing agencies in addition to those of 
manufacturers and accessory houses. 
They heard a series of addresses on the 
purposes of the organization and dis- 
cussed the probability of an early na- 
tional organization into which the sec- 
tional agencies similar to Indiana or- 
ganization will be incorporated. 

To Meet Regularly 

The Indiana organization will meet 
regularly on the second Saturday of Oc- 
tober, January and April of each year, 
and each summer will have an outing. 
H. W. Drew of the Nordyke & Marmon 
Co., president of the Service Managers' 
Assn., in his opening address outlined 
the purpose of the organization. 

A well-adjusted system of co-operation 
among all service agencies must be ob- 
tained, and in the furtherance of this 
the Indiana organization expects to do 
pioneer work, he said. 

Four other papers were read, each of 
which was a report on some phase of 
the National Automobile Chamber of 
Commerce Service Managers' Convention 
in Detroit, Mich., last June. The papers 
were presented by O. W. Williams of the 
Inter-States Motor Co., Muncie, Ind., 
G. E. Drawe of the Pathfinder Motor 
Car Manufacturing Co., Indianapolis, 
J. O. Myers of the National Motor 
Vehicle Co., and E. W. Cotton of the 
McFarlan Motor Car Co., Connersville, 
Ind. Among the members from outside 
of Indianapolis who attended were: E. 
W. Cotton of the McFarlan Motor Car 
Co., and F. R. Leeds of the Lexington 
Howard Co., Connersville, G. B. Braith- 
waite of the Apperson Automobile Co., 
and H. R. Perry of the Haynes Automo- 
bile Co., Kokomo, R. J. Ellston of the 
Westcott Co., Richmond and J. H. Hop- 
per of the Remy Electric Co., Anderson. 

All local factories were represented 
at the meeting. The association will as- 
sist in a movement to standardize service 
policies. 

Safety Men Meet in Detroit 

Detroit, Mich., Oct. 12 — The Safety 
First Federation of America will meet 
here in convention Oct. 19 and 20. More 
than 100 delegates from many states are 
expected, and many matters of direct in- 



terest to the automobilist will be con- 
sidered. Among the men who are to 
address the convention are Henry B. Joy, 
president of the Packard Motor Car Co. ; 
William McAdoo, chief magistrate of 
New York City; Job H. Lippincott, for- 
mer commissioner of motor vehicles of 
New Jersey; Charles M. Talbot, director 
of streets, St. Louis; Harry P. Coffin, 
chairman of Public Safety Commission 
of Portland, Ore.; Alonzo P. Erwing, 
president of the Greater Detroit Safety 
First Organization; Ralph Folks, public 
welfare commissioner, New York; 
Charles C. Healy, superintendent of 
police, Chicago; John Gillespie, police 
commissioner, Detroit. 

Loe Angeles Garagemen Busy Making 
Cars Into Speedsters 

Los Angeles, Cal., Oct. 7 — A new 
field has been opened up to the garage- 
men of Los Angeles by the craze for re- 
built cars which has taken southern Cali- 
fornia. The Ward Motor Car Co., which 
has opened a large garage at 1788-98 
West Washington Street, is making a 
specialty of rebuilding. Used cars are 
cut down and transformed into speedster 
types. This garage handles a stock of 
accessories and supplies and does some 
general repairing, but the rebuilding is 
the main work of the corps of mechanics. 

U. S. L. Convention Oct. 12-15 
Niagara Falls, N. Y., Oct. 11 — The 
annual convention of the United States 
Light and Heat Corp., this city, will fall 
on Oct. 12 to 15. The branch managers 
and salesmen from all sections of the 
country will be in attendance. Business 
sessions will be held and daily addresses 
by President J. Allen Smith, vice-presi- 
dent and general manager Harry Ack- 
erman and sales manager, C. C. Brad- 
ford will be made. New sales and ad- 
vertising policies will be explained to the 
visiting salesmen. 

Must Prove Chauffeur Negligent 

Lansing, Mich., Oct. 9 — The Supreme 
Court of Michigan has ruled that in cases 
of accidents to children, which occur on 
the streets, it must be plainly shown or 
proven that the chauffeur or automobile 
driver is negligent, before damages can 
be allowed the injured. 

In the opinion written by Judge Steere, 
the latter says: "Drivers upon highways 
are not held as insurers against accidents 
arising from negligence of children or 
their parents, and though in law such 
negligence in a particular case may not 
be a defense as contributory negligence, 
for a driver also guilty of negligence, the 
fact of an accident does not establish lia- 
bility or raise a presumption that the 
driver is negligent." 

The ruling was made in the case of six- 
year old Orilla Barger, Detroit. She was 



struck by an automobile owned by Ed- 
ward R. Russell on Gratiot Avenue, in 
1911. In the Wayne County Court, a 
jury allowed the child, through her 
mother, $975 damages. An appeal was 
taken to the Supreme Court which now 
has sent the case back for a new trial, 
with the above mentioned ruling. 

National Safety Council to Meet in Phila- 
delphia 

Philadelphia, Pa., Oct. 13 — The 
fourth annual safety congress of the Na- 
tional Safety Council will be held at the 
Bellevue-Stratford Hotel in this city on 
Oct. 19, 20 and 21. There is to be an 
elaborate exhibition of safety devices of 
all sorts, and special lectures will be de- 
livered on the use of safety appliances in 
the various industries. 

Good Market for Light Cars in India 

New York City, Oct. 9 — There is a 
good market for light cars in India, ac- 
cording to a report given out by a local 
man. A reply, given him by a friend in 
India who had been asked for informa- 
tion in regard to the sale of automobiles 
in that country, stated that there are al- 
ready many light cars in that country 
and that it is probable that a good mar- 
ket could be made there for the right 
car at the right place. It would be used 
daily for journeys between the bungalow, 
club and office. 

20,555 Cars in Virginia 

Richmond, Va., Oct. 9— From 4020 
automobile licenses issued by the Secre- 
tary of the Commonwealth for the year 
1911, netting a revenue of $40,000, the 
number of license taxes sold has in- 
creased to 20,555 for the nine months of 
1915, with a revenue of $170,000, all of 
which goes to the State Highway Com- 
mission for road improvement. Includ- 
ing the revenue from 1911 to date the 
State has received more than $479,000 
from the sale of license tags to auto- 
mobiles. 

Wisconsin Association Improves Laws 

Milwaukee, Wis., Oct. 9 — The Wis- 
consin State Automobile Association 
spent $465 at the 1915 session of the 
Wisconsin Legislature. The association 
succeeded in retaining the former excel- 
lent automobile code on the statute books, 
besides adding several amendments to 
increase the safety of motoring. 

Highway Engineering in U. of M. 

Ann Arbor, Mich., Oct. 9 — A grad- 
uate fellowship to be known as the R. D. 
Chapin Fellowship in Highway Engi- 
neering has been given to the University 
of Michigan by Roy D. Chapin, president 
of the Hudson Motor Car Co. The fund 
donated provides an annual payment of 
$500. 
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Tulsa Co. to Make Oils— Cosden & Co., 
Tulsa, Okla., J. S. Cosden, president, will 
build a plant costing $200,000 for manu- 
facturing wax, automobile oils and cyl- 
inder oils. 

Miles Co. Making Trailers— The Miles 
Mfg. Co., 306 East Franklin Street, Jack- 
son, Mich., which has been making con- 
crete machinery is now also making the 
Miles automobile trailer. 

Beardsley's New Plant— The Beards- 
ley Electric Co. will build a plant at Cul- 
ver City, Cal., near Los Angeles, to make 
electric passenger cars. 

Motor Specialties Adds — A new boiler 
room, 50 by 60 ft., and a machine shop 
are being erected for the Motor Special- 
ties Co., Muskegon, Mich., the expendi- 
ture on the buildings being estimated at 
$10,000. 

Sterling Truck to Aid— The Sterling 
Motor Truck Co. Forty-sixth Avenue and 
Rogers Street, West Allis, Milwaukee, 
has awarded contracts for a factory addi- 
tion which will practically double its 
capacity. 

Carriage Co. to Make Automobiles — 

The Cortland Cart & Carriage Co., Sid- 
ney, N. Y., increased its capitalization 
from $75,000 to $225,000 to take up the 
manufacture of automobiles. It expects 
to continue its carriage business as usual. 

To Make Sight Feed Oilers— Harvey 
Strong and L. C. Perkins of the Des 
Moines Fuel & Lime Co., has organized 



the Perkins Mfg. Co., for the manufac- 
ture of a sight feed oiler for Ford cars. 
They have established a plant at 51 Mul- 
berry Street, Des Moines. The initial 
order is for 60,000 oilers to Zinke & Co., 
Chicago, 111. 

Detroit Welding Opens New Shop — 
The Detroit Welding Co., which started 
in business eighteen months ago at Leib 
and Lamed Streets, Detroit, Mich., has 
opened a new shop at 814 West Jefferson 
Avenue. The shop is fitted out to take 
care of welding of cast iron, aluminum 
steel, brass, brake rods, steel tanks, and 
do general welding work. 

Allen Dedicates New Plant — The new 

plant of the Allen Motor Co., Fostoria, 
Ohio, has been completed. The new 
structure, composed of concrete and 
steel, covers a floorspace of 150 by 100 
ft. It will be used for the testing of 
Allen-Sommer motors. With the com- 
pletion of this plant the annual output 
of motors is expected to be tripled. 

Aluminum Castings New Building — 

The new machine shop of the Aluminum 
Castings Co., Detroit, Mich., is now com- 
plete and in use. It is 176 by 105 ft. 
The company is now making a specialty 
of the machining of bronze bushings 
from any one of its forty to fifty Lynux 
alloys, and also to handle a large quan- 
tity of bronze back babbitt lined bearing 
work. 

Hancock Co. Rushed — The Hancock 
Mfg. Co., which makes parts and now 



has 130 men on its payroll, is working 
nights three days a week till 9 o'clock, 
being unable to turn out orders on 
schedule by working by day only. Orders 
on the books now will keep the plant 
busy all winter. Although a large addi- 
tion was put up this summer a further 
extension may be necessary. 

To Make Tires in San Jose — A tire 
plant employing 800 to 1000 men will be 
established in San Jose, Cal., by the 
Aero-Cushion Tire Co. The plant will 
be established on a site near the corner 
of First and Maple Streets. It is ex- 
pected that the company will be turning 
out tires within ninety days. The tire 
itself is made up of 65 per cent porous 
rubber, 30 per cent air and 5 per cent 
of chemicals. It is placed inside the 
casings, and, it is claimed, practically in- 
destructible. 

Auto Wheel Triples Production— Since 
last April the Auto Wheel Co., Lansing, 
Mich., has almost tripled its production 
capacity through the erection of an addi- 
tion, 60 by 180 ft, partly two stories 
high, a new boiler room, ten new dry 
kilns, a large hydraulic hub press, new 
boilers and other additions. At that time 
about fifty men were employed, while 
now more than 150 are on the pay roll. 
The daily output is now forty sets of 
truck wheels and 225 sets of other auto- 
mobile wheels. Orders on hand are said 
to enable the company to keep the plant 
busy for the next twelve months. 



The Automobile Calendar 



Oct. 6-16 New York City. Ninth Elec- 
trical Exposition and Mo- 
tor Sbow at Grand Cen- 
tral Palace. 

Oct. 11-16 Kansas City Dealers' Tour. 

Oct. 16 Chicago, 111., 350-Mile Race, 

Chicago Speedway. 

Oct 16-23 Pittsburgh, Pa.. Show, Mo- 
tor Square Garden. Auto- 
mobile Dealers' Assn. 

Oct 17 Twin City Speedway Match 

Race. 

Oct. 18-19 Cleveland, O., Hotel Statler, 

Sixth Annual Convention, 
Electric Vehicle Assn. of 
America. 

Oct 18-24 Troy, N. T., Show, State 

Armory, Troy Automo- 
bile Dealer's Assn. 

Oct 18-25 Los Angeles, Cal., Broad- 
way Automobile and 
Flower Show, Automobile 
Dealers' Assn. 

Oct. 20-21-22 Excelsior Springs, Mo., Na- 
tional Assn. of Automo- 
bile Accessory Jobbers' 
Meeting. 

Oct 21 New York City, Met. Sec 

S. A. E. Meeting at Au- 
tomobile Club of Amer- 
ica. 

Oct. 24 Fort Worth, Texas, Race 

Meet. 

Oct. 25-27 Columbus, O., Garage 

Owners' Convention. 



Oct. 29 Indianapolis, In<l, Claypool 

Hotel, S. A. E. Meeting 
of Ind. Section. 

Nov. 1-3 Pasadena, Cal., Show, Hotel 

Green, Walter Hempel. 

Nov. 2 New York City, Sheepshead 

Bay Speedway, 100-Mile 
Race. 

Nov. 12-20 Providence, R. I., Show, 

State Armory, Rhode 
Island Automobile Deal- 
ers' Assn. 

Not. 18 Arizona 160-mile Grand 

Prix. 

Nov. 29-Dec. 4 Electric Prosperity Week. 

Dec. 31-Jan. 8 New York City, Sixteenth 

Annual National Auto- 
mobile Show ; Grand 
Central Palace ; National 
Automobile Chamber of 
Commerce. 

1916 

Jan. 8-15 Cleveland, Ohio, Show, Wig- 
more Coliseum, Cleveland 
Automobile Show Co. 

Jan. 8-15 Philadelphia, Pa., Philadel- 
phia Auto. Trade Assn. 

Jan. 22-29 Chicago, 111., Show, Na- 
tional Automobile Cham- 
ber of Commerce : Coli- 
seum and First Regiment 
Armory. 



Jan. 24-29 Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

Jan. 29-Feb. 5 ... .Minneapolis, Minn., Show, 
National Guard Armory, 
Minneapolis Trade Assn. 

Feb. 7-12 Kansas City, Mo., Show, 

Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

Feb. 14 Des Moines, la., Show, Dee 

Moines Auto. Dealers' 
Assn. 

Feb. 16-20 Omaha, Neb., Show, Omaha 

Automobile Show Assn. 

Feb. 19 Newark, N. J., Show. 

March 4-11 Boston, Mass., Truck Show, 

Mechanics Bldg. 
May 13 New York City, Sheepshead 

Bay Speedway Race. 

May 30 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines, la., Track 

Race. 

July 4 Minneapolis Track Race. 

July 4 Sioux City Track Race. 

July 15 Omaha, Neb., Track Race. 

Aug. 6 Tacoma Track Race. 

Aug. 18-19 Elgin Road Race. 

Sept. 4 Des Moines Track Meet. 

Sept. 15 Indianapolis Track Race. 

Sept. 16 Providence Track Race. 

Sept. 30 New York City Sheepshead 

Bay Race. 

Oct 7 Omaha Track Race. 

Oct 14 Chicago Track Race. 
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Langworthy Resigns — M. B. Lang- 
worthy has resigned as president of the 
King Motor Sales Co. of New York, Buf- 
falo, N. Y. 

Grady Succeeds Bush — J. £. Grady 
has succeeded W. T. Bush as general 
sales manager of the Studebaker Corp. 
of Canada. He will devote all his time 
to the retail trade. 

McKenny Resigns — J. A. McKenny has 
resigned his position with the Dayton 
Buick Co., Dayton, Ohio, to become sales 
manager of the Standard Motor Car Co., 
Dayton, agent for the Chalmers. 

Swinehart Tire Mores — The Swinehart 
Tire & Rubber Co. branch at Boston, 
Mass., has moved into its new quarters at 
62 Brookline Avenue. 

Robinson Makes Change — Percy Robin- 
son, formerly manager of the Moline 
Knight branch in Boston, Mass., has re- 
signed to join the sales force of the Pre- 
mier and Westcott cars in that city. 

Sowers Reno Mgr. — Cuyler Lee, dis- 
tributer of the Maxwell and Packard 
lines in California, has opened a branch 
establishment in Reno, Nev., and has ap- 
pointed George Sowers as manager. 

Royce Louisville Tire Mgr. — The Amer- 
ican Tire Co., distributor for the Ameri- 
can tire, has opened a salesroom at 525 
South Third Street, Louisville, Ky. J. 
W. Royce is manager of the concern. 

Promotion for Flinn — C. W. Flinn, for 
the past year identified with the Chevro- 
let Motor Co. of New England at the 
Boston, Mass., branch, has been pro- 
moted to be manager of the company's 
branch at Stamford, Conn. 

White Joins Curtiss — H. C. White has 
accepted a position with the Curtiss Aero- 
plane Co. as production engineer. He 
was formerly connected with the Pierce- 
Arrow Motor Car Co. as superintendent 
of the assembling departments. 

Dealer 

New Baltimore Tire Co. — The Gilson 
Sales Co., 213-215 Guilford Avenue, 
Baltimore, has become the Maryland dis- 
tributor for the tires of the Canvas 
Tread Tire Co., Utica, N. Y. 

Free Tire Service in Dayton — The Free 
Tire Service Co. is the name of a new 
concern, opened at 208 West Third 
Street, Dayton, Ohio. C. R. Connor, 
formerly of Huntington, W. Va., and 0. 
R. Rowe compose the firm. Free tire 
service will be given to owners within a 
radius of 5 miles from Dayton. 



Motor Men in New Roles 

Mathews Mohawk Tire Sales Mgr. — 
C. C. Mathews, formerly with the United 
States Tire Co., has taken on the repre- 
sentation of the Mohawk tire, and will 
handle the sales in the southern part of 
Indiana, with headquarters at Evansville. 

Boland la Expanding — H. M. Boland, 
Worcester, Mass., agent for the Hup- 
mobile and proprietor of the Kelly- 
Springfield Tire Co., has bought out also 
the Forer & Danziger Co., that had the 
Johns-Manville service station at 703 
Main Street. 

Herron Joins Springfield Body — Mur- 
ray Herron has joined the Springfield 
Metal Body Co., Springfield, Mass., in 
the capacity of comptroller. He was 
formerly a branch and service manager 
in Detroit for the Stewart-Warner 
Speedometer Corp. 

Allan Burd District Branch Mgr. — 
Robert Allan has been appointed dis- 
trict branch manager for northern Cali- 
fornia by the Burd High Compression 
Ring Co., Rockford, 111. His headquar- 
ters will be at San Francisco, at 847 
Phelan Building. 

Avery Packard Service Head — L. C. 
Avery has been appointed technical man- 
ager of the Packard-Cleveland Motor 
Co., Cleveland, Ohio, succeeding A. P. 
Welbum, who has returned to Boston. 
J. J. McCauley, former assistant to Mr. 
Welbum, has been promoted to the Pack- 
ard truck sales department. 

Schaefer with Goodyear — W. H. 
Schaefer, who was a member of the 
truck specification department of the 
Packard Motor Car Co. for the past three 
years, is now with the sales department 
of the Goodyear Tire & Rubber Co., 
Akron, Ohio, where he will give special 
attention to the foreign business of that 
concern. 

Andreas Heads Cleveland Truck 
Agency — H. D. Andress, formerly divi- 
sion sales manager of the Chase Motor 
Truck Co., Syracuse, N. Y., has been 
appointed general manager of the Safe 
Motor Sales Co., 6504-06 Euclid Avenue, 
Cleveland. This company handles the 
Vim light delivery car, the Chase truck 
and the Simplex trailer. 

Bolland Made Pres. — J. B. Bolland of 
St. Louis has been made president and 
general manager of the Bittel-Leftwich 
Service Co., Springfield, 111. He suc- 
ceeds A. Turner, who has been trans- 
ferred to St. Louis to take up a new 



berth with the same firm in that city. 
The company will handle automobile sup- 
plies and accessories of all kinds. 

Boston Dodge Enlarges Organization — 
The Henshaw Motor Co., Boston Dodge 
distributor, has materially enlarged its 
organization. The additions include W. 
L. Shepard, formerly treasurer Shepard 
Mfg. Co., Melrose; W. A. Maynard, for- 
merly Chalmers dealer in New Haven, 
Conn.; T. A. Guild, I. W. Sibley, F. W. 
Bailey, F. H. Lewis and E. A. Walker. 

Duffy Heads N. Y. Standard— S. G. 
Duffy is president and L. J. Goldman 
vice-president of the Duffy Motors Corp., 
1895 Broadway, New York City, to 
handle the Standard Eight in that city. 

Schiller on Pacific Coast — J. P. Schil- 
ler, Jr., has been sent to the Pacific 
Northwest as special service representa- 
tive of the Willard Storage Battery Co., 
Cleveland, Ohio. He will make his head- 
quarters in Seattle. 

Wicks Heads Milwaukee Westinghouse 
— The Westinghouse Lamp Co., New 
York, on Oct. 15 started operation in its 
new Western lamp works at Milwaukee, 
where a maximum output of 500,000 
globes per month is ultimately planned. 
The company has previously operated 
large works at Bloomfield, N. J., and 
New York City, but has long felt the 
need of a large plant in the Middle West 
Accordingly, the company purchased the 
former Milwaukee plant of the Kissel 
Motor Car Co., Hartford, Wis., at Thirty- 
first and Center Streets, and since then 
has been equipping it for the production 
of lamps of all voltages and sizes. Five 
hundred girls are employed at Milwau- 
kee. F. W. Wicks, formerly of the New 
York plant, is general manager at Mil- 
waukee. 

Dealer 

Holtzer-Cabot Offices Moved— The ex- 
ecutive offices and factory of the Holtzer- 
Cabot Electric Co., Boston, formerly lo- 
cated in Brookline, together with the 
Boston factories of the company, have 
just been removed into the company's 
new plant in Roxbury, Mass. 

Cleveland Overland Leases — The Over- 
land-Cleveland Co., 6604 Euclid Avenue, 
Cleveland, Ohio,, branch distributor for 
the Overland company, has purchased the 
99-year lease on an extensive piece of 
land in the immediate rear of the sales 
and service station. The property has 95 
ft. frontage on Carnegie Avenue, extend- 
ing 584 ft. deep. 
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French Plants Make V Motors 

War Proves Star Type Aero Engines Useless — 
Eights and Twelves of Automobile Design Re- 
place Freaks — May Affect European Car Practice 

By W. F. Bradley 
Special Representative of The Automobile with the Allied 
Armies in France 



ONE of the many unexpected results of the war has 
been that automobile manufacturers have become 
aeroplane engine makers. One of the after-results 
will be the greater development of the 
six-, eight- and twelve-cylinder au- 
tomobile. This is explained by the 
fact that all the new motors for aero- 
planes are of the fixed cylinder, 
water-cooled type, and although spe- 
cially made for service in the air, are 
of the same general design as the 
motors used in a car. The end of the 
war will see the French manufac- 
turers with much of experience on 
multi-cylinder engines directly applic- 
able to their car work. 

Renault is building sixes, eights 
and twelves; Lorraine-Dietrich is pro- 
ducing sixes and twelves; Hispano- 
Suiza has an all-aluminum eight- 
cylinder motor; Darracq is supplying 
a successful piston valve six, and 
an overhead-valve six; Peugeot is in- 
terested in an overhead- valve eight; 
Engineer Henry, late of Peugeot rac- 
ing department, is supplying the army 
with a twin four of the same general 
design as his famous racing motors; 
Panhard is interested in sixes and 
eights; De Dion Bouton specializes in 
eights; Sunbeam is delivering twelves 
to both the British and the French 
armies. 

There has been a revolution in the 
French aeroplane motor world since 
August, 1914. When the armies went 




End view Mercedes aviation motor, showing 
vertical shaft operating water pump, revolution 
counter, two magnetos, camshaft and gasoline 
pressure pump located on top of housing 



forth to war, France had staked her reputation on rotary, 
air-cooled motors, or motors of the star type, most of them 
air-cooled. The only largely used motor which at all approxi- 
mated the automobile type was the 
Renault eight-cylinder air-cooled 
model. When France was delirious 
over flying every automobile manu- 
facturer in the Republic set his draw- 
ing office staff to work on aeroplane 
notors, and every factory produced a 
few engines for air service. But in 
1909 the Gnome rotary air-cooled 
motor came into the field, and by 
reason of its low weight, secured a 
i*reat advantage over all rivals. 

At that time flying was merely a 
sporting proposition, and flights were 
of comparatively short duration. 
Under these conditions the Gnome, 
despite its inherent defects, gave 
better results than any fixed cylin- 
der water-cooled motor, and was 
not long in obtaining a predominat- 
ing position in the aeronautical world. 
When interest in the sport of flying 
>egan to wane, and when the aero- 
plane became a purely military in- 
strument, the French manufacturers 
lost interest in their aeroplane motor 
• :xperiments, and individual in- 
ventors turned their energies to other 
fields. In France alone between 100 
and 150 different makes of aeroplane 
motors were designed and built be- 
tween 1908 and 1912. It would be 
quicker to give the names of the fac- 
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mobile type aviation engines have an 
— '•Slrr /OIL SOX *>IB oil consumption only 0.067 of the gas- 

DfUU 1 I WTK PUMP i. i » ■ m i r> 

^Flf ohne supply. Ignoring fuel, the Gnome 

type is undoubtedly the lightest motor 
in existence. Also on a basis of 5 hr. 
operation, and with units up to 100 hp. 
"WO^Stee tnis motor is lighter than an y other 
I OUTLETS type. But for higher powers, and for 
longer non-stop runs the fixed cylinder 
automobile type is superior. 

Considering the Gnome and the nine- 
cylinder water-cooled motor taking part 
■tt in this competition, estimating on 60 
hp. for one hour, the weight of the 
Gnome is 249 lb., and of the water- 
cooled engine 480 lb. With fuel and 
supplies for 10 hr. running the Gnome 
weighed 807 lb. and the water-cooled 
engine 777 lbs. For 100 hr. operation 

Carbureter side Mercedes alx-cyllnder aviation motor, showing features of design the weights are 6387 for the Gnome and 

3747 lb. for the water-cooled rival, 
tories which have not dabbled in aviation than to quote those Another comparison, in which the Gnome, the nine-cylinder 
having produced and abandoned a special aero engine. water-cooled motor and one of the latest eight-cylinder water- 

For several years aeroplane and automobile engine develop- cooled engines are compared on the basis of 100 hr. running 
ment has been on entirely different lines. The men who built and the same horsepower developed, works out as follows: 
for the air took no interest in engines for the road ; and, with Qnome type Motor 2 ^b^ 

the single exception of Renault, no automobile manufacturer Nine-cylinder 'water-cooled aviation motor 2, ?9? 

had any interest in the aerial business. In consequence, the "■""■a*"*" water-cooled automobile type. . . UN 

automobile high-efficiency development of the last four years U P to 100 h P- and for fli « hts not exceeding 4 hr -. ™ 

has had no counterpart in the aerial field. Gnome motor is <Kmal to anv other » when con8ldered 

on a weight basis. Thus it is satisfactory for single-seaters 

Testing Aero Types used for observing the effects of artillery fire. The develop- 

This was evident to close observers before the war, and ment of lon « ran 8* heavily armored aeroplanes has called 
has been made apparent to the entire world sine the out- for motor8 of 150 to 260 h P- For cla8S of aeroplane the 
break of hostilities. In 1913 the Automobile Club of France rotarv is useless. Its high gasoline and particularly its high 
decided on an aeroplane motor competition, the essential con- oil consumption make it one of the heaviest motors in 
dition of which was that the motors should run for 100 hr.— existence. It fails also on the score of reliability, for mih- 
twelve days of 8 hr. each, and one day of 4 hr.— half an hour terv statistics, prepared during the first year of war, show 
being allowed each day for starting and minor adjustments, that one make of rotary motor averaged 4 hr. useful flying 
consumption above a certain maximum being penalized by a and another 12 hr. effective service, before going to the scrap 
reduction of the theoretical number of hours run, and con- hea P- Inaccessibility is another defect of the rotary, and 
sumption below that maximum being compensated by an in- is lar « elv responsible for the short average life. Under 
crease in the calculated hours of operation. Thus of two ^ ace conditions skilled mechanics were always in attendance, 
motors having operated 100 hr., one might have its time in- 0n war 8ervice unskilled hands have to be trusted with these 
creased by reason of gasoline economy, and a second might ver y d *"cate pieces of mechanism, and succeed in consider- 
have its time decreased because of excessive consumption. ablv shortening their lives. It is difficult to silence the rotary 
No automobile manufacturer entered this competition. The air -cooled motor, while the fixed-cylinder water-cooled motor 
interested parties were aeroplane motor specialists. The eight 
motors entered comprised Gnome types, fixed cylinder air- i 

cooled, star type motors, and one nine-cylinder water-cooled ,MA , . ' 

engine of the star type. Not a single engine actually ran ^J* 1 Jpg»«^gjtea«fl5MSM^31 

100 hr. without mechanical trouble. The best was the water- 
cooled engine, which was in operation for 98 hr., 58 min., 30 

sec, the balance of time being lost in changing a magneto ^Vr'H LM*''' 

distributer. This motor was the only one consuming less than 
the official allowance of 350 grams gasoline and oil per horse- 
power-hour, and in consequence was credited with 123 hr. 
running. No. 1 Gnome type had six stops for mechanical 
failures, during which pistons, balance weights, and valves 
were changed and the motor entirely overhauled. It ran 

98 hr., but as its fuel consumption was 494 grams per horse- aH l"*^TJv J*— *^^ **^" 

power-hour, its theoretical running time was reduced to a 
little less than 56 hr. Two other motors from this factory 
had to be withdrawn owing to mechanical defects. A similar 
rotary type had five stops on the first day and went out with 
a cracked cylinder. A second and similar motor averaged 
four stops for each of the four days it was running. 

The excessive gasoline and oil consumption of the air- 
cooled rotaries was really alarming. The Gnome which ran ^^R^BB^^K^KSMM^^^^^^^&K^B 
for 98 hr. had an oil consumption practically 30 per cent of Exhaurt „ de Mercedes aviation alx which uaes separate 
its gasoline consumption, while some of the more recent auto- cylinders but a common waterjacket for each pair 
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can be silenced as effectively as the engine 
between the frame members of a car. Now 
that aeroplanes are built with engines 
totalling from BOO to 1000 hp., silence is an 
important feature. 

Car Makers Take Responsibility 

Very early in the war it was recognized 
that the rotary type in which France had 
specialized was not the best kind of engine 
for active service conditions. Gradually 
the contracts for this type of engine were 
reduced until they are now approaching the 
vanishing point, and at the same time auto- 
mobile manufacturers were encouraged to 
build for aviation purposes. At the pres- 
ent time all the automobile factories are 
busy and the aero-motor specialists are 
transferring their attention to fixed cylin- 
der types. The elimination of the nine- 
cy Under water-cooled star-type motor, 
which was mentioned in connection with the 
automobile club competition, has been due 
to the tendency to catch fire in the air. This is a defect 
almost inherent to this class of design, and is not found in 
the automobile-type engine. When seven machines were 
burned m seven days owing to this motor defect, the 
manufacturer found himself cut off the army lists. 
Effect on Automobile Uncertain 

It is not safe to predict a wholesale reversal to sixes, 
eights and twelves for car purposes, as the result of the 
experience French automobile manufacturers have acquired 
in the aviation field. When, after examining his twelve- 
cylinder water-cooled aviation motor, the remark was made 
to Louis Renault: "I suppose you will use this type of motor 
in your cars." Renault replied, "It would be anti-commer- 
cial. Despite this reply, there is reason to believe that 
after the war many of the high-grade cars built in France, 
and also some in England, will have eight and twelve- 
cylinders. 

Germany's aeroplane motor experience is in striking con- 
trast to that of France. It was not until 1911 or 1912 that 
Germany began to doubt the efficiency of her Zeppelins and 
to turn her attention to the creation of an aeroplane fleet. 
At that time she was dependent on France for her aeroplane 
motors, and the rotary-type Gnome figured largely in 
German sporting events. The change was rapid. Under 
military direction the automobile factories of Germany de- 
voted themselves to the task of producing a strong, reliable, 





Left — Mercedes overhead camshaft gear. Note overflow oil pipe 
with breather on top. Right— Detail of Mercedes waterjacketed 
duplex carbureter 



Mercedes racing motor. Compare this with aviation type on opposite page 

water-cooled fixed-cylinder motor of the automobile type. 
The government regulations put out of consideration any- 
thing in the nature of a copy of the French Gnome, and the 
automobile factories left to their own resources naturally 
adapted their automobile experience to aviation work and 
built engines which had much in common with their standard, 
or racing design. 

The past year has shown that the German military au- 
thorities were more far-seeing than those of France, for 
they adopted a type of motor which has proved satisfactory 
under war conditions, while, since the war began, France has 
made a transformation which would have been considered 
miraculous under ordinary conditions. The war has also 
shown the thoroughness with which Germany has tackled the 
aviation motor problem. Benz and Mercedes were the two 
most interested German factories. Benz produced six- 
cylinder overhead valve motors, with push rods and rockers, 
and Mercedes developed a six-cylinder type with overhead 
valves and overhead camshaft. 

Germany Showed Most Forethought 

It is now evident that Mercedes' sudden interest in French 
automobile racing was due to her anxiety to perfect the 
aviation type of motor the German army wanted in big quan- 
tities. After winning the Grand Prix race in 1908, Mer- 
cedes took no interest in French automobile races for a 
period of five years. In 1913 she refused to be drawn into 
the French Grand Prix run under limited fuel rules. But 
in the autumn of that year she suddenly appeared at an open 
race at Le Mans with a fleet of five cars the existence of 
which nobody had suspected. The cars arrived late on the 
course and they went back to Germany the morning after 
the race. But for the driver of one of the cars shedding 
his hood while traveling at speed, no foreigner would have 
obtained a glimpse of the power plants of these cars. It was 
difficult to find a reason for Mercedes suddenly deciding to 
participate in a secondary French road race, the winning of 
which could not have brought much credit, and which was 
certainly costly. It was finally concluded that the Belgian 
agent, Pilette was instrumental in getting the cars together, 
and the matter was forgotten. 

It is now clear that the factory itself was decidedly inter- 
ested in those cars, for they carried the new Mercedes avia- 
tion motor, and the race was taken advantage of to subject 
them to a more searching test than it was possible to give 
them in the air. Only one of these cars was allowed to 
leave the German factory. It was purchased by E. C. Pat- 
terson of Chicago, and was driven in the 1914 elimination 
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Above— Overhead camshaft In housing of Mercedes aviation motor with one of 
rocker arm covers removed, showing rocker. Below-Slx-cyllnder four-bearing hollow 
crankshaft used In Mercedes aviation motor. Note size of wrletplns, bushings of 
which are made from good cast Iron and are drilled for lubrication 

trials at Indianapolis by Ralph De Palma. The car did not 
start in the race. This motor had been designed for a maxi- 
mum of 1400 r.p.m. in the air, and when made to approach 
2000 on the track periodic vibration developed. This was 
known to the Mercedes factory before the French race was 
run, and the necessity of studying balance at high engine 
speeds was the important lesson learned by the Mercedes 
engineers. 

Last Grand Prix Was Final Test 

At the last French Grand Prix at Lyons, run a couple of 
weeks before the declaration of war, Mercedes again put in a 
full team of cars. Complete mystery surrounded the motors 
of these cars. The Mercedes engineers and officials allowed 
members of the technical press to walk around, crawl under, 
or crawl over their racing cars, but they allowed nobody to 
peep under the hood. Precautions against peeping Toms 
comprised a 10- ft. wall, a watch dog and a night and day 
watchman, an oak door to the garage, a couple of mechanics 
sleeping by the side of the cars, and a chain and padlock 
around each bonnet Persuasion and cajolery were alike 
powerless to extract information regarding the motors, and 
the meager facts finally obtained were mainly secured by 

strategy. French offers to buy these cars were refused. 

Only one machine was sold, this being the car with which 

Ralph De Palma won the Indianapolis race this year. 
While these Mercedes motors were specially built for the 

French Grand Prix, their design was that of the Mercedes 

aviation engine. It is rather a bitter 

reflection for the French that only a few 

days before war was declared, a Ger- 
man firm was making use of French 

road races to test and perfect military 

aeroplane motors. It was declared at 

the time of the race that the German 

Emperor sent a personal telegram of 

congratulations to the Mercedes team 

at Lyons. This is not surprising, now 

that it is realised the winning of the 

race was a matter of military im- 
portance. 

Mercedes motors, which are found on 
about 80 per cent of German aero- 
planes, are considered the best from 
across the Rhine. Other makes, even 
when captured in good condition, are 
not used on French machines. At the 
suggestion of the French military au- 
thorities the Renault and Lorraine- 
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Dietrich factories now build duplicates of 
the German Mercedes motor and fit them 
to their own biplanes. Parts built in these 
French factories are interchangeable with 
the German motors, so that every machine 
captured in a reasonably good condition 
means not only a loss to the enemy, but a 
gain to the Allies. 

Details of Mercedes Motor 

Germany's leading aviation motor is a 
six-cylinder Mercedes measuring 4.7 by 
5.5-in. bore and stroke. As is fairly well 
known, the cylinders are separate and ma- 
chined from steel forgings, with inclined 
valves mounted in the head. The same gen- 
eral design is found throughout the aerial 
engines and those used for speed work on 
the road and track. The illustrations of the 
aeroplane motor give the impression of 
cylinders cast in pairs. This, however, is 
not so, the cylinders being separate, as in 
the case of the four-cylinder racing model, but with a 
common waterjacket for each pair on the six. 

In the last French Grand Prix race at Lyons, Mercedes 
was alone in the use of separate steel cylinders, every other 
competitor-French, English, Italian and Swiss-seeking 
rigidity by means of a compact block casting. The radical 
difference between the two types of motors led to some 
discussion at the time as to which school held the balance 
of advantages; the German partisans maintained that the 
more careful machining, both inside and out, rendered pos- 
sible with separate steel cylinders, outweighed whatever 
rigidity advantages there might be with a block casting as 
developed by the French and Italian schools. 

It is now seen that Mercedes had another reason for adopt- 
ing separate steel cylinders. Her motor had primarily 
been designed for aeroplane work, in which weight was an 
important consideration, and road racing was only indulged 
in to test the design and construction of the aeroplane engine. 
Her engineers were thus bound to the use of separate steel 
cylinders. 

Cylinders Are Complicated 

With a view to weight reduction, cylinder walls are made 
as thin as possible, but the necessary rigidity is obtained by 
a series of four circular ribs around the barrel of each cylin- 
der. Valve seats and guides are screwed into the head of the 
cylinder and then acetylene welded in position. A steel 
waterjacket is welded to the cylinder or cylinders, there 




Left-eightee* cylinder rotary. Gnome type motor. The war has proved the death Iowa 
of this design. Right— Nine-cylinder water-cooled Salmson motor which has a 
to catch fire 
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Left — Renault eight-cylinder air-cooled aviation motor with noticing removed. Note propeller It mounted on end of camshaft. Thla la 
the only successful air-cooled motor In France. Right — Panhard eight-cylinder water-cooled type 



being a jacket per cylinder in the racing type and a jacket 
for two adjacent cylinders in the aeroplane engine. Each 
cylinder is held to the aluminum crankcase by eight bolts. 
Despite the apparent external dissimilarity, the cylinder de- 
sign and construction is identical in the two types of motors. 

The aeroplane motor has but two valves per cylinder, 
whereas on the racing four pair intakes and exhaust are 
employed. Valve diameter on the six is 2% in., with a valve 
lift of 5/16 in. It will be observed that the valve area is 
small compared with the area on this and other makes of 
racing motors, but it is not desirable that the number of 
revolutions in the air should exceed 1400. 

The crankshaft is a very fine piece of work, entirely hollow, 
and not merely bored for oil leads, attached to the upper 
half of the crankcase in four white metal bearings. The 
diameter of the shaft is 2% in. and the four bearings have 
a uniform length of 2% in. I-section connecting-rods, ma- 
chined all over and drilled in the webs were used on the 
original Mercedes motors, but it has been possible to save 
weight without any loss of strength by the use of hollow 
circular section connecting-rods. Four bolts are used for 
each connecting-rod end. Wristpins are hollow, with a diam- 
eter of 1 5/16 in. The upper end of the rod carries a cast- 
iron bushing drilled with a large number of lubrication holes 
of about 3/16 in. diameter. 

At one end of the crankshaft is a bevel pinion driving an 
inclosed vertical shaft by means of which power is trans- 
mitted to all the accessory organs. At the upper end of the 
shaft a bevel pinion engages with a gear on the end of the 
overhead camshaft; at the extreme lower end is the water 
pump; the revolution counter is mounted just below the 
crankshaft. Just above the crankshaft, and to left and right 
of the vertical housing, two Bosch high-tension magnetos 
are mounted and driven by bevel gearing. The current is 
led to two plugs in each cylinder, mounted horizontally just 
below the valves. The magnetos are synchronized, the ad- 
vance and retard mechanism being common to the two units. 
Mounted on the top of the vertical housing containing the 
camshaft drive pinion is a gasoline air pump driven by 
eccentric off the end of the camshaft. 

Overhead Camshaft Very Light 

The overhead valve mechanism is a very fine example of 
careful designing and skilled construction. A light steel 
housing attached to the cylinder heads by means of twelve 
vertical studs, carries the hollow camshaft, the rocker arms, 
and their hollow shafts. It has not been possible to get the 
exact weight, but judging by the feel the entire structure 



cannot weigh more than 4 or 5 lb. Detailed structure can 
easily be gathered from the illustrations. 

It will be seen that the inner end of each rocker is forked 
and receives a roller in contact with the face of the cam. 
The outer end is split and also threaded to receive a stud, 
the hardened end of which is in contact with the extremity 
of the valve stem. The stud allows of tappet adjustment 
and can be locked in its correct position by tightening up the 
bolt going through the two split ends of the rocker. Very 
elaborate oiling arrangements are provided. Lubricant is 
carried up the vertical shaft housing, through the hollow 
camshaft to the main camshaft bearings and also through 
the hollow rocker arm shafts to the rocker arm bearings. 
At the end of the camshaft housing opposite the drive, there 
is a steel return oil pipe leading into the base chamber, and 
a breather is mounted on the top of this pipe. 

Provision for Splash 

Although the rockers are lubricated internally, provision is 
also made for a supply by splash. On the inner face of the 
cast aluminum cover mounted on the top of each pair of 
rockers are two thin aluminum splash guards which cause 
the oil splashed up by the cams to be thrown into an oil 
duct in the body of each rocker and from here it flows to 
the bearings. The rocker arm shafts are common to two 
rockers, but are joined up by means of oil-resisting rubber 
connections. This gives two continuous hollow shafts fed 
with oil flowing by gravity from an oil box on the top of the 
housing. On the racing model the rocker arm shafts are 
not hollow, the delivery being entirely by splash, with level 
maintained by means of hand pump and overhead pipe. 

The supply of oil is contained in the base chamber, which 
has its greatest depth in the center. There are aluminum 
baffle plates placed horizontally at both front and rear end 
of the crank chamber to prevent the tilting of the engine in 
either direction throwing the oil into the end cylinders. The 
oil pump is in the bottom of the central well and can be 
withdrawn independently of the crank chamber. Power is 
transmitted to the oil pump off the vertical shaft by means 
of a horizontal shaft in the base chamber, and worm gearing. 

A duplex Mercedes carbureter is fitted, supplying respec- 
tively the three forward and the three rear cylinders. Al- 
though the pair are cast together, each carbureter has its 
own float chamber and its own main and pilot jets; the two 
throttles are connected and operated together. The car- 
bureter, which is of cast aluminum, is bolted close up to 
the base chamber and obtains a jacket of water from the 
central pair of cylinders. 
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British Duty Threatens French Exports 

$11,000,000 Trade with England Before War May Be Rendered Impossible 
After Peace Is Declared by 33 % Per Cent Tariff 



"DARIS, Sept. 24— When Chancellor of the Exchequer 
McKenna announced a British import duty of 33 1/3 
per cent on all foreign automobiles, the first instinct of the 
French manufacturer was to utter a cry of despair. In the 
last year for which complete figures are available, France 
exported automobiles to the value of $43,500,000; of this 
amount $11,000,000 represented trade with England. A 
33 1/3 per cent duty is prohibitive. There is not a French 
manufacturer who could stand up under it. The best equipped 
firms would seek to minimize the duty by shipping bare 
chassis without tires, wheels, magnetos, carbureters, etc., fin- 
ishing the machines in England, and would make arrange- 
ments for the establishment of erecting and body shops. For 
the bulk of the French trade the British market would be 
completely closed. There are at least fifteen factories in 
France sending from 40 to 65 per cent of their output into 
England. For these the conditions looked hopeless. 

Since the announcement the situation has been examined 
more calmly, and the dominant feeling is that the tariff is a 
war measure to be repealed as soon as peace has been de- 
clared. It ought to be explained that it is more a hope than 
a belief that England will abolish the tax after the war. No 
official announcement has been made by the English authori- 
ties, and until the newspaper publication of the budget pro- 
posals the leaders of the French automobile industry had no 
idea of a British tax on foreign cars. 

The belief is expressed that the import duties have been 
adopted as a protection against America, and that later pref- 
erential treatment will be given to France and her Allies. As 
the French automobile factories are able to export but a 
minute number of cars, the tax does not at present seriously 
touch this country. With wonderful unanimity the French 
manufacturers declare that it is inconceivable for England to 
maintain a tariff barrier against French goods, and particu- 
larly against such an important industry as the automobile. 
Nevertheless, those firms having important interests in Eng- 
land, and particularly those French factories registered under 
the English limited liability law, will continue to feel very 
nervous until they have obtained definite assurance that Eng- 
land's action is directed against neutral countries and not 
against the Allied nations. When ideas have taken concrete 
form, it is more than likely there will be an understanding 
between France and England on the matter of tariffs, and 
that joint action will be taken to prevent America getting 
hold of the European automobile market in the interval im- 
mediately after the war. 

Factories Deal Direct 

Up to the present France has been apparently indifferent to 
the danger of American competition, for it is practically im- 
possible to sell any automobiles in that country except to the 
government. This business, too, must be done direct. The 
most skilled and persistent intermediaries have been forced 
out, and all business is now being done direct between the 
French Government and the American factories, or between 
the factories and the official banking representatives of the 
French State. A few enterprising dealers have made ar- 
rangements to put American cars on the French market as 
soon as ever there was a possibility of selling, which means 
as soon as ever the war was over, but they have not imported 
or sold any cars up to the present. Among the American 
firms having entered into arrangements with French dealers 



are Buick, Overland, Studebaker, Chalmers and Saxon. These 
dealers recognize that when the war comes to a close it will 
be impossible to find a new French automobile anywhere in 
the country, and that no factory will be in a position to pro- 
duce in any quantities in less than six months. Thus, the 
man who can deliver at once will certain do business. As 
the end of the war is not immediately in view, it was not sur- 
prising that public attention was not drawn to these prepara- 
tions for capturing a slice of the French trade. Nevertheless, 
the authorities have kept a close watch on the situation, and 
there is every reason to believe that they are prepared to take 
drastic measures to protect their industry against invasion 
from any source immediately following the war. 

Conditions Different in England . 

In England conditions are different, for during practically 
the whole fourteen months of the war there has been a cer- 
tain private market for foreign cars. It is no exaggeration 
to say that the British manufacturers are enraged at the 
possibility of their market being seized by an outsider while 
they are busy working for the army. Certain manufacturers 
have led a serious campaign against foreign cars, although 
the word foreign might best be translated by "American," 




How the French automobile factories are occupied In making war 
munition*. Stamping a 75- mm. shell. Note the ga* furnace heat- 
ing alxteen shell* at the right of the Illustration and also pile be- 
hind the machine 
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for the only automobiles entering England are those from 
across the Atlantic. Until only a few days ago, the great 
majority of the British automobile factories had been requisi- 
tioned as a whole by the government and were not in a posi- 
tion to furnish a cent's worth of goods to the private client. 
Quite recently there has been a slight relaxation and a small 
portion of the output can go to approved private firms having 
government contracts and needing automobiles. This applies 
particularly to trucks. The complaint is not that the factories 
are losing money, for they are all making as much, if not 
more than in the most prosperous peace times, but that when 
the war finished they would find their own market in the 
hands of the American. 

Resentment Against French Factories 

The realization that their position was as bad as it possibly 
could be, tended to raise a little resentment against the French 
factories, which have never been absolutely forbidden to 
supply private orders. Dealing with this point, the English 
manager of a French company declared it was the fault of 
the Englishmen themselves if their whole business organiza- 
tions had been seized by the army. "When the threatened 
march on Paris was averted last September, the entire auto- 
mobile industry of France was called to a joint meeting with 
the military authorities. When we were asked if we could 
make shells, we decided to place the whole of the automobile 
factories of France at the disposal of the war department. 
At that time not a single factory was running; most of us 
did not possess more than 2 per cent of our staffs. Some of 
our men had already been killed or made prisoners. Never- 
theless, within fifteen days we were producing shells. Within 
a month most of us had as big a payroll as before the war, 
and since then there has been a steadily progressing output. 
Where it was possible to do so without interfering with army 
contracts, we were allowed to fulfill private orders. As we 
all had a few men not under military obligations, and we all 
had some raw material in stock, it has been possible through- 
out the war to produce a small number of private cars. The 
output is really insignificant compared with peace times, but 



saw. 
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French army automobile driven carrying out a wayside repair on 
ear damaged by the enemy's guns 




A new French model, the 1916 sports type Darracq, which has a 
four-cylinder 3.3 by 5.5 motor, giving 50 hp. and capable of 66 
m.p.h. with four passengers and full equipment 



our initial action 'Saved us from being taken over lock, stock 
and barrel by the military authorities. 

"England unfortunately made the mistake of supposing 
that the war would be over in six months, or a year at the 
most, and that the best policy was to 'carry on as usual,' 
so as to be ready to take advantage of the after-the-war 
boom. Many British manufacturers declined to accept army 
contracts, or accepted contracts of an insignificant nature 
not likely to interfere with their general organization. In 
consequence there was serious delay in getting the British 
factories to work on the production of munitions. In several 
cases it was necessary for the authorities to interfere, mili- 
tarizing the entire factory, and refusing to allow any private 
work to be done. The trade realized its mistake at a rather 
late hour, and is now completely and efficiently organized for 
helping on the war." 

Duty Useless as Protection for British 
Automobile Manufacturer 

LONDON, ENGLAND, Oct. 3— The import duty on Amer- 
ican cars has caused no little upheaval in the trade and 
no doubt will take some little time before it gets back into its 
normal condition. It is not expected to have a very severe 
effect on the sale of American cars; the Cadillac being likely 
to feel it most of all. The Overland people have advanced 
their price by $250, the Oakland four, $350, the small Oak- 
land six, $225, the Oldsmobile four, $350. I expect the 
Studebaker four will go up about $325 and the Studebaker 
six $400. 

The American trade have had a large number of meet- 
ings and a deputation has waited upon the Chancellor of the 
Exchequer just to prove to him how ruinous such a tax 
would be upon the dealers dotted all over the country. There 
is a distinct feeling that the tax will never be made law, as 
the amount of money to be collected from it, and also the 
amount of money that it would prevent going out of the 
country, is not worth much attention by the government As 
a tax to assist British manufacturers, of course it is useless ; 
to do any good it wants to be something like 100 per cent. 
Probably it will hit the American tire manufacturers very 
much more than the car people. 

From current advertisements appearing in the English 
journals it is seen that the government has given some of 
the commercial vehicle manufacturers a limited release 
which will enable them to supply vehicles to firms employed 
upon government work, and it is likely that it will assist the 
car manufacturers in a similar way. 

May Reduce Our Trade with England 
One-Third 

Detroit, Mich., Oct 13 — George Hutton, representative 
for Dodge Bros, at Dublin, Ireland, who is at the Dodge 
plant, in commenting on the new automobile import tax of 
33 1/3 per cent just decided upon by Great Britain, said 
that it will probably cause a reduction of one-third in the 
importation of American cars, and possibly a greater per- 
centage. 

"The new import tax has stirred up a great deal of dis- 
cussion in England and Ireland and there has been some 
feeling that it has been directed against the United States. 
My opinion is that the real purpose was to keep as much 
money as possible in England. The people generally are liv- 
ing more economically. 

"If there was any real passenger car buying in Great 
Britain now, the reduction in sales would be still greater, 
but for the past six months we have been selling practically 
no cars for pleasure only. The people still buying cars are 
doctors, salesmen, farmers and similar persons. 
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Mid- West S. A. E. Section in Chicago 

Many Members from Wisconsin and Indiana — License 
Brackets and Pump Bases Among a Number of New 
Standards Ready for Approval of Society — Committee Reports 



CHICAGO, ILL., Oct. 15 — A Chicago section was added 
to the family of the Society of Automobile Engineers 
at the time of the quarterly meeting of the standards 
committee held here yesterday. In fact, the formation of this 
section was one of the reasons that the committee held its 
meeting at Chicago rather than at its Detroit headquarters. 
The temporary organization took place at a dinner held at 
the Chicago Automobile Club following the business session 
of the committee. 

For some time, it has been felt that the engineers on the 
west side of Lake Michigan should get together more often, 
and a Chicago section has been talked of for more than a 
year. The name Mid-Western section was adopted, however, 
as it fits the territory better, than would the name of the 
city, for it developed at the dinner that the section could draw 
upon over fifty S. A. E. members in Milwaukee alone to say 
nothing of those in the other adjacent Wisconsin and In- 
diana automobile cities. 

The work of the temporary organization will be carried 
through by William H. VanDervoort, president of the S. A. 
E., as chairman; Mark A. Smith, Standard Oil Co., vice- 
chairman; Daniel Roesch, Armour Institute, treasurer, and 
Darwin S. Hatch, Motor Age, secretary. As soon as a char- 
ter has been granted by the council, the Mid-West section 
will complete its permanent organization. Indicating the de- 
cided interest which is being manifested in the new body was 
the attendance of seventy-five members at the organization 
dinner. 

Among those who spoke in favor of the Mid-Western sec- 
tion and who gave valuable suggestions to this newest mem- 
ber of the S. A. E. family were David Beecroft of The Auto- 
mobile, K. W. Zimmerschied, General Motors Co., Herbert L. 



Connell, Milwaukee Central Continuation School, George W. 
Dunham and G. H. Conant, chairman and secretary respec- 
tively of the Detroit Section S. A. E., W. P. Kennedy, New 
York City, Prof. P. B. Woodworth, Stevens Institute and 
Russell Huff. 

Iron and Steel Division Reports 

On the preceding day several of the divisions of the stand- 
ards committee held meetings which resulted in reports pre- 
sented to the committee as a whole yesterday. The first re- 
port at the morning session was given by Mr. Zimmerschied 
and dealt with the work of the iron and steel division. This 
division has been one of the mainstays of the standards com- 
mittee and, in the past year, has been engaged in reconciling 
its early recommendations with the changes which have come 
about in the industry. At last summer's meeting an extreme- 
ly complete and comprehensive report was given to the society, 
and the work now in hand is a still further ironing out of 
the specifications and recommendations already enforced. 

Among the suggestions which will be given to the society 
next winter is the raising of the limits for phosphor and sul- 
phur content of steel to 0.045 and 0.054 respectively, in order 
to meet present commercial conditions in the steel industry. 
Mr. Zimmerschied pointed out that the S. A. E. specifications 
now cover steels for practically all parts of the car except 
the very special cases such as ball-race material, etc. 

The data relative to test pieces also are being refined and 
sheets will be issued in the near future covering a modified 
2-in. test piece, the flat strip and gray iron test pieces which 
have been adopted by the American Society for the Testing 
of Materials and also a standard method of conducting the 
hardness test. The division also is working to adapt all the 
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test specifications of the S. A. T. M. to the needs of the auto- 
mobile industry. The recommendations in these various mat- 
ters will be ready for presentation to the society in June. 
There was no discussion. 

Among the points of greatest general interest that were 
made at the meeting of the standards committee was the state- 
ment that a properly-designed license plate with figures 3 
in. high could be read as distinctly at the usual legal distance 
as the one with figures 6 in. high. Another was the recom- 
mendation by the same division that tail lights be placed 
centrally over the rear license number. 

No Dimmers Recommended 

A startling announcement was that by the electrical equip- 
ment division that there were no dimming devices on the 
market that could be recommended by the S. A. E. The 
committee adopted a uniform location and size for distinguish- 
ing marks on the chassis of motors which will be a benefit in 
the prevention and apprehension of theft of cars. As to the 
strictly technical work effected by the committee meeting 
there was a great deal of value in it to the engineers of motor 
car plants and part makers which also is indirectly valuable 
to owners as well, such as the standardization of wire sizes, 
tire pump basis, clutch housings and other features of design 
which make for uniformity and accessibility of the product. 

A very detailed report was given by John G. Utz as chair- 
man of the hard-working miscellaneous division. Consider- 
able progress has been made toward recommending standards 
for license plate and holders, which subject is now in a very 
chaotic condition, since the legislature of each State has 
followed its separate whim in the matter of the size and 
shape of licenses. 

The committee is not attempting to fix a standard for the 
size of the plate, but believes it is possible to reach a standard 
on the location of the four holes for attaching which will be 
acceptable to all the States. Fig. 3 shows the location of 
these holes in both license pads and in the holders for attach- 
ing them to the front and rear of the cars. For the rear 
bracket, the committee believes that a central light placed at 
the top of the pad is the most feasible and most efficient. 

In relation to this subject, the division has made a study 
not only of the license plate in use throughout the country 
but also of legibility. In this regard the report goes quite 
fully into the standard tests of opticians and gives some in- 
teresting data showing that characters 3 in. high with %-in. 
strokes can be used for car numbers with the best results: 

Miscellaneous Olvlelon 

At a meeting held in Detroit on Oct. S the work of the July 
meeting of the miscellaneous division was reviewed, and some 



slight changes made under each head. The following minutes 
therefore summarize the entire work of the division since the 
June meeting of the society: 

License Plates 

It is proposed to standardize the location of four holes for attach- 
ing license plates to their supporting brackets. These holes to be 
located symmetrically with respect to the vertical center line of the 
plate, and preferably also with the horizontal center line. The 
horizontal distance between hole centers is to be 7 In. and the 
vertical distance from 3V4 to 5 In. Holes are to be % In. In diameter, 
and located on centers preferably V4, not over % in. from the upper 
and lower edges of the plate. The horizontal distance was 
changed from 8 to 7 in., because wide brackets often cause inter- 
ference with radiator studs, and to accommodate the few extra 
short tags. 

Discussion of the size and number of characters required brought 
out the suggestion that one prefix letter with four digits provided 
characters for 200,000 cars, without using letters like I, O, C. G and 
Q, which might cause confusion. This will probably be a sufficient 
number for any state for some time yet, and It Is more easily 
read, as well as shorter, than a number with six digits. 

Figures 4 in. in height are used by many states, the height 
being often specified by law. In order to get the long numbers 
on a plate of reasonable length It has been found necessary In 
many instances to crowd the digits both as to width and spacing. 
It is thought that characters 3 In. in height, with strokes of % in. 
and at least the same amount of opening between strokes and 
space between letters, will make numbers which can be read at 
fully as great a distance. 

A careful statement of the reasons for adopting the standard as 
suggested has been prepared for the purpose of influencing state 
officials and legislatures, probably through the various automobile 
clubs, to adopt license plates in accordance with the proposed 
standard. Another statement has been prepared concerning brack- 
ets for supporting these tags, for circulation among motor car 
manufacturers. 

Makers' Number Location Recommended 

At present the finding of the makers' identification number 
is very liable to be a wild-goose chase as there now is no 
uniformity as to its location. The National Automobile 
Chamber of Commerce, Inc., has brought this matter to the 
society's attention and the miscellaneous division recommends 
that the number for the car shall be placed on the outside 
flap of the right frame member as far forward as possible 
and stamped in in letters % in. high. 

The division wishes to discourage the use of plates instead 
of letters stamped into the frame because of the ease with 
which these plates may be lost on old cars. Of equal im- 
portance to owners, dealers and police department is the loca- 
tion of the motor number, and the division recommends that 
this mark be stamped on the top of the crankcase as far for- 
ward and as near the middle as possible. The recommenda- 
tion was made as follows: 

Location of Maker*' Identification Number 

It is recommended that the standard location for the car, chas- 
sis, or frame number (whichever is used for Identification) shall be 
on the outside flat of the right hand frame member as far for- 
ward as possible: and that such number shall be heavily Indented 
in the frame side member In characters not less than hi in. high 
Where this location Is inaccessible. It should be approximated. 

The use of attached plates in lieu of numbers stamped as speci- 
fied is discouraged by the division, because of the ease with which a 
plate can be removed. 

Location of Motor Number 

It Is recommended that the standard location for the motor num- 
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ber be on the crankcase proper, as far forward, on top, and as near 
the middle as practical crosswise, preference being given to the 
right side. Consideration should be given to accessibility In the 
completely assembled car. The number should be deeply Indented 
In the crankcase In characters at least 14 In. high. 

In stating the weight of the car, the division specifies that 
this shall mean the actual scale weight of the car complete 
with catalog equipment less fuel and water. 

Standard Weight of Car 

It is recommended that the S. A. E. standard weight of a car 
shall be the actual scale weight of the car with complete catalog 
equipment, less fuel and water. 

Tire Pump Base Recommended 

Once before the subject of tire pumps has received the con- 
sideration of the committee, but the standards developed at 
that time became obsolete with the changes made at the time 
that starting and lighting equipment was added by the man- 
ufacturers. Recommendations now made are for standardiz- 
ing the bases and location of holes in same rather than 
standard dimensions for the mechanical tire pumps them- 
selves. Fig. 1, shows the proposed recommendations, and it 
is stated that although this base or pad does not exactly con- 
form to any one pump on the market it has been laid out so 
that it will carry any design now made. In some cases, how- 
ever, an adapter plate must be used in fitting a pump to such 
a base. The recommendation was as follows: 

Tire Pump Bases 

It is recommended that engines be fitted with pads for tire pumps 
3% In. square, having six 21/64 In. holes located as shown In the 
accompanying sketch. If a rib is used at the under side of the pad 
it should be located as shown. 

It Is recommended that tire pumps be made to conform to four 
of the six holes, using two on each side of the location shown for 
the rib. Shaft height is to.be 2 in. and total projection of the shaft 
is to be 3H In. from the center line of the nearest pair of holes in 
the base. The exposed end of the shaft Is to be 1% In. in length 
and % in. in diameter. 

These matters of license plate, car and motor numbers, 
weights and tire pump basis were all accepted by the com- 
mittee for presentation and action at the next meeting of the 
society in January. 

Miscellaneous Division Progress 

Progress was also reported by the miscellaneous division 
on the subject of piston rings, hose and hose clamps and 
speedometer drive connections. Screws for cowl boards were 
before the section but it appears that all the cowl fastenings 
are to be out of sight on the new cars and it is probable 
therefore that this subject will be dropped. The matter of 
specifications for hydrocarbons will be referred to a special 
committee having expert knowledge on the subject. Speci- 
fications for clutch facing and V-belt and pulleys for fan will 
probably be referred to the new motor and transmission com- 
mittee. The matter of thread tolerances is awaiting the ac- 
tion of the American Society of Mechanical Engineers in 
order to save a possible duplication of work in this regard. 
There was no discussion. 

Progress reports were given for the international stand- 
ards ball and roller bearing, pleasure car wheels, and research 
division. The propaganda for an international standard for 
solid tire sizes is receiving very favorable support, and it is 
expected that our government, the British consular service 
and the British trade organizations will all lend aid to the 
formation of such a standard. 

Work on Taper Roller Bearing Eyes 

At present the ball and roller bearing division is gathering 
data looking to the standardization of taper roller bearing 
sizes and although it will be several years before all parties 
are able to come to an agreement on the subject, a standard 
in this direction looks hopeful at this time. Besides the in- 
vestigation relative to tap drill sizes the research division 
has recently been assigned work of developing a standard 
method of carrying out acceleration tests. 

In the report of the truck standards committee W. P. 
Kennedy said that his section had voted against the brand- 



ing of solid tires with their equivalent millimeter dimensions. 
The section, however, is developing a table for the S. A. E. 
hand book which will give a conversion between the Ameri- 
can and European sizes of tires. The addition of a 32-in. 
truck wheel has been suggested to the division for use on 
small, cheap cars, but as no special demand seems to have 
arisen for this size the committee men do not believe it is ad- 
visable to add it to the standard. In relation to industrial 
truck sizes, the division feels that due to the unsettled prac- 
tice in this field, it is only warranted in recommending 
standards for wheel diameters which are as follows: 10, 16, 
20, 22 and 27 in. 

Another of the very complete reports submitted was that 
of the automobile spring division which was presented by 
W. M. Newkirk in the absence of Chairman McKinley. This 
report dealt largely with notes on the basis of purchase and 
the chemical and physical tests to be given by buyers of 
springs. Sketches were submitted showing the proposed 
method of making tests upon the different classes of springs 
which will be presented to the society in January. 

The proposed tentative specifications for automobile 
springs appear below: 

Basis of Purchase 

1 — (a) These specifications cover all leaf springs for automobiles. 

(b) Springs shall be made of carbon steel bars, conforming to the 
requirements of the Standard S. A. E. Specification No. 1095 for 
Carbon-Steel bars, unless alloy steel bars are specified by the pur- 
chaser. 

(c) When alloy steel bars are specified, the manufacturer and 
the purchaser shall agree upon the type and grade of the bars, 
which shall conform to the Standard S. A. E. Specifications for 
SUico-ManganeBe-Steel bars. No. 9250 or 9260, or to the specifica- 
tions for Chrome-Vanadium-Steel bare No. 6146 or 6160. 

(d) Other steels shall be a matter of agreement between pur- 
chaser and manufacturer. 

SEC. I. CHEMICAL PROPERTIES AND TESTS 
Check Analyses 

2 — (a) A check analysis may be made by the purchaser of each 
size of spring steel bars involved. This analysis shall conform to 
the requirements specified in Section 1 (b), (c) or (d). 

(b) In case samples for analysis from finished springs are re- 
quired, such samples shall be taken from the unworked (referring 
to hot work) portion of the plates and shall represent the full 
cross-section after rejecting any decarbonized material. 

SEC. II. INSPECTION, PHYSICAL TESTS AND REQUIRE. 
MENTS OF ELLIPTIC SPRINGS 

Workmanship 

3 — (a) The purchaser or his representative may examine all 
springs In each lot for workmanship, general dimensions and 
capacity. 

(b) The springs shall be submitted for inspection complete, in 
the condition required by the drawings and shall conform to such 
drawings, within the variations allowed by these specifications. Di- 
mensions which affect the contour only and do not affect the inter- 
change or service of the springs need only be approximate. 

(c) The springs shall have the leaves uniformly graduated in 
length, properly bent, and fitted reasonably true to curves given in 
the drawings. 

Test Springs 

4 — (a) From each lot of springs which has met the requirements 
of Section 8, the purchaser or his representative may select for 
physical tests, at least 25 per cent, to be tested preferably In 
accordance with the "Compression" Method of Section 6. 

(b) If any of the springs representing a lot fail to meet the re>- 

?utrements as to physical properties specified In Section 6 or Section 
as required, but at least half of the springs representing a lot do 
meet these requirements, each spring shall be tested and those 
which meet the requirements, shall be accepted. If more than half 
of the springs representing a lot fall to meet the requirements as 
to physical properties specified in Section 6 or Section 7 as required, 
the lot represented may be rejected. The number representing the 
lot must be at least 25 per cent of the lot. 

Method of Support and Measuring 

5 — (a) Full elliptic springs jshall be tested In the upright position, 
while one-quarter elliptic, half-elliptic, three-quarter elliptic, and 
cantilever springs are to be tested in the inverted position and must 
be so supported as to give free lateral movement on compression. 

(b) The anvil or pressure block of the testing machine shall be 
formed to sketch shown. 

(c) Unless otherwise specified, all measurements of height 
are to be made as follows: In half-elliptic springs, between the 
surface of the pressure block and a line Joining the centers of 
the eyes; In full and three-quarter empties, between the surfaces 
of the upper and lower pressure blocks: in one-quarter elllptlcs. 
between the center of the eye. and the supporting pad of the spring;, 
measured at right angles to the surface of the latter. 

Compression Method 

6 — (a) Free Height: — The spring shall be placed In the testing 
machine, as specified In Section 6 and a test load of 150 per cent 
of the specified working load shall be applied (provided the deflec- 
tion corresponding to this load does not exceed the maximum pos- 
sible on the car. In which case the load corresponding to maximum 
deflection shall be used), then fully released and the height 
measured. This shall be known as the "free height." 

(b) Loaded Height— The specified working load shall then b* 
gradually applied and the height measured without rapping or 
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otherwise disturbing the spring. This shall be known as the 
"loaded height" and in the case of pleasure cars shall not be less 
but may be % and % more than that specified for front and rear 
springs respectively. 

Note: Loading Precautions — Should the specified working load 
be accidentally exceeded In conducting the test for loaded height, 
the measurement of height should not be made after merely 
releasing the load to the specified figure but the load should be 
removed to not over one-half the specified working load, after 
which it is to be again brought up to the specified figure at which 
measurements are to be made. 

(c) Permanent Set — When the loaded height has been determined 
the spring shall be fully released and then Its height at 76 per cent 
of the rated load measured as In the previous method. Following 
this the spring shall be compressed to 200 per cent of Its rated 
load or to limit of possible deflection on the car, fully released and 
the 75 per cent load again applied and the height of the spring 
again measured. Any difference between the first and last heights 
thus found Is the permanent set and this shall not exceed 1/16 In. 
If there Is a permanent set which does not exceed 1/16 in., the 
spring shall be loaded twice to 200 per cent of the specified work- 
ing load or to limit of possible deflection on the car. released, and 
the permanent set again measured. There shall be no Increase In 
the permanent set. 
Rate per Inch or Flexibility 

7 — (a) When the rate per Inch, or the flexibility Is specified, this 
should be given In pounds per inch. This should be determined by 
taking the height at 75 per cent of the rated load and at 125 per 
cent of the rated load and by dividing the difference in load by 
the difference in height, the resulting figure gives the average rate 
in pounds per Inch, or flexibility. 

This figure shall not vary from that specified more than 5 per 
cent plus or minus. 

Reworking 

8 — Any springs which fall to meet the requirements of these spec- 
ifications as to dimensions or tests may be again submitted after 
being remade by the manufacturer, such remaking to consist of In- 
sertion of new leaves or of annealing, reforming, and retreating of 
old leaves. No springs shall contain cold reworked leaves. 

3EC. III. MARKING 

Marking 

9 — (a) The name or brand of the manufacturer, the year and 
month of manufacture, and If specified, the purchaser's class or 
grade number, shall be legibly stamped on each spring at a place 
not detrimental to the life or service of the spring. 

(b) Any stamping by the inspector shall be so placed as not to be 
detrimental to the life or service of the spring. 

SEC. IV. INSPECTION AND REJECTION 

Inspection 

10 — The Inspector representing the purchaser shall have free entry 
at all times while work on the contract of the purchaser is being 
performed, to all parts of the manufacturer's works which con- 
cern the manufacture of the springs ordered. The manufacturer 
shall afford the Inspector, free of cost, all reasonable facilities to 
satisfy him that the springs are being furnished in accordance 
with these specifications. All tests (except check analyses) and 
Inspection shall be made at the place of manufacture prior to ship- 
ment, unless otherwise specified, and shall be so conducted as not 
to interfere unnecessarily with the operation of the works. 
Rejection 

11 — Unless otherwise specified, any rejection based on tests made 
in accordance with Section II, shall be reported within a reasonable 
time from the receipt of samples. 

Rehearing 

12 — In case of dissatisfaction with the results of the test, the 
spring manufacturer may make claim for a rehearing within two 
weeks. Samples tested in accordance with Section II, which repre- 
sent rejected springs, shall be preserved for this length of time. 

Report of Electrical Equipment Division 

The report of the electrical equipment division was made by 



W. H. Conant, chairman. He stated that at the last meeting; 
the division took up the work of establishing the standard 
sizes of wire for motor cars in the endeavor to select four 
sizes for starter motors and three separate sizes for genera- 
tor and lighting equipment. The division is deferring the 
make-up of the wire and is not submitting recommendations 
on that at the present time. 

It has appointed a sub-committee on insulation so that it 
will be possible to specify by number or letter the exact in- 
stallation size as well as the exact size of the wire and later 
perhaps the make-up or stranding of the wire. The sub-com- 
mittee also is reporting on uniform tests for wires to check 
up the specifications as provided by the Railway Signal As- 
sociation and the Institute of Electrical Engineers. On the 
subject of bulbs and bases it was found that most manufac- 
turers booked their favor on the S. A. E. recommended prac- 
tice. 

It was decided by the division to attempt to standardize 
the application of starting motors; also to proceed with the 
matter of wire installation. 

Glare Remedy Is Improved Design 

In presenting the findings of the division on the subject of 
headlight glare, Chairman Conant touched on a point of 
wide interest to motorists, accessory men and manufacturers. 
He stated that the division was convinced that there was no 
such thing as a successful dimming device, that the only 
remedy for headlight glare was to improve the focusing of 
light, to improve the sockets, reflectors and the lenses and 
properly to standardize the height and tilting angle of the 
lamp ; that is, that the beam of light should strike the ground 
at a certain distance in front of the car and should be of a 
certain width. 

In dilating on this it was stated that the division did not 
recommend dimming devices; that the root of the solution was 
so arranged in the lamp that the rays be projected forward 
in a parallel beam and not as a cone. This was a progress, 
report only. 

Visit Standard Oil Refineries 

After a vote of thanks to the Chicago Automobile Club for 
hospitality to the standards committee meeting the standards 
committee returned to accept the invitation of Mark A. Smith 
of the Standard Oil Co., to go through the refineries at Whit- 
ing, where they watched the transformation of crude oil into 
high-test gasoline, lubricating oils, greases, benzol, medicine 
and even wax candles. 




Standards committee of the Society of Automobile Engineer* Inspecting the refineries of the Standard OH Co. at Whiting, Ind. 
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Fig. 1 — Position of brushes 
AB for drawing maximum cur- 
rent from armature il. P are 
the poles of the generator and 
F the magnetic field In this 
position the brushes connect 
that particular voire in the arma- 
ture which is cutting or crossing 
the magnetic field at the maxi- 
mum speed. The true state of 
affairs is a little different as 
field is never parallel. 




Fig. 2 — In left view lines of force are normally distorted by the speed of the armature, brushes A. 
and B are the main brushes and are drawing full current since they are at right angles to the lines 
of force. C and D being parallel with the lines are at zero potential and no current passes between. 
Center. Field is more distorted by greater speed of armature so that middle or neutral line of field L 
is moved so that brushes C and D come to left and right of it. Then current will flow from C to D say, 
but it will be smaller than the current between A and B because the brushes are closer to the neutral 
line. Right. Armature has slowed down till distortion has gone from field; which brings neutral line 
L to left of brush C. Then current will flow from D to C while the direction of flow between A and S 
remains unchanged, since neither A nor B has passed the neutral line L. This action is just as though 
the left and right sides of the dynamo were plus and minus, the dividing line being the neutral Him 
of the field. Any brush to the left is plus and any brush to the right is minus say, while on the line 
is neither plus nor minus but simply zero 



Automobile Electricity 



The Theory and Practice of Different Lighting, 
Starting and Ignition Systems Explained and Considered 

By A. Ludlow Clayden 



IN the early days of motoring it was necessary for a driver 
to be more than a little of an electrician. Then came a 
time when, thanks to the perfection of the magneto, 
electricity seemed a thing of the past and one might forget 
that there was such a thing as a spark in the makeup of a 
chassis. Again, times changed and the storage battery erst- 
while losing in favor, returned to service, and dynamos, mo- 
tors, fuses and cutouts returned to worry the engineer and 
occasionally to perturb the user of a car. 

We have been and are still in a period of transition, for 
the automobile of today is certainly as little like the car of 
1920 as it bears resemblance to the car of 1910. What way 
the coming development will trend no man living can fore- 
tell, but it is safe to assume that electricity, which now takes 
a part in the daily life of every civilized man, is far more 
likely to strengthen its grip upon the gasoline automobile 
than it is to loosen the grasp it has already. If this be true, 
and there is little doubt of it, then it is important that every 
engineer and every user of a car who aspires to get the best 
service from it should see to it 
that his understanding of elec- 
trical development is thorough. 

The magneto displaced dry 
cell or battery ignition not be- 
cause it was simpler — for it is 
vastly more complicated — but 
because it was more reliable and 
less trouble to look after; simi- 
larly the electric lighting out- 
fit came into favor because it 
was less trouble than gas lamps. 
Having the dynamo and the bat- 
tery for lighting it was natural 
evolution to add the cranking 
motor, and then to eliminate the 



magneto which was no longer essential with an ever-charged 
storage battery at hand. Furthermore, the lessons taught by 
the magneto as to the construction of high and low-tension 
current distributing apparatus were not lost upon the pres- 
ent-day manufacturers of ignition timers, so that the modern 
equipment combines the mechanical excellence of the magneto 
with the electrical simplicity of a battery system. 

The Return of the Timer 

In changing from magneto back to battery and coil — 
even though these units may be, and are, of a vastly im- 
proved character — we lose one thing only, and this is the 
natural tendency for the magneto spark to intensify as the 
speed rises. The natural advance of ignition point, the 
greater heat of the discharge at high speed and the absence 
of mechanical parts to produce this result are the outstanding 
advantages of the magneto. Automatic advancing timers, 
and timers which cause the contact at high speed to be of 
longer relative duration, can overcome the natural shortcom- 

6 
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'to. 3 — ficoulation with single brush. Left, at starting neutral line of field L is vertical and 
brushes A and C are to left of it on plus side while brush B is alone on minus side. When speed 
increases neutral line L first comes into line with C so that the third brush becomes inoperative, and 
when speed is stUl higher line L comes into the dotted position. Then C is on minus side and cur- 
rent from it tries to flow back to A instead of to B. Right — Connections for system. As long as C 
is plus current flows from F to B along with current flowing from A to B. As soon as C is minus 
its current tries to flow back to A. O is the field coil or shunt winding of the pole pieces 
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ings of battery ignition, so it is reasonable to suppose that 
the day is not far off when electrical knowledge will have 
reached a point which will allow of complete modification of 
the magneto as we know it to-day. It may be some time be- 
fore everyone is satisfied that the day is here, but come it 
must sooner or later. 

In considering the necessary output for the dynamo we 
have to remember that it has: 

To furnish enough current to serve the ignition. 

To provide enough electrical energy to light the lamps for 
a reasonable average length of time per 100 miles run. 

To give the maximum possible output for the minimum pos- 
sible weight. 

To absorb the minimum possible power to drive. 

The last two requisites mean that the current must be of 
a character that best suits the conditions of battery charging, 
that the dynamo must be operative over the widest possible 
range of engine speed and that the electrical and mechanical 
detail must be of the highest class. 

There are a variety of things which make the electrician's 
task especially hard. First, the machine has to be able to 
withstand a great amount of abuse, it has to be fool proof in 
the most literal sense of the term. 

Secondly, the machine has to be able to bear extremely high 
rates of revolution, extreme variations of temperature and 
excessive vibration or shock. 

Thirdly, it is necessary to introduce some means of keep- 
ing the voltage constant at armature speeds from something 
like 1,000 to nearly 10,000 r.p.m. 

Lastly, these, and a variety of lesser conditions, must be 
observed and provided for effectually at a minimum of 
cost. 

There is as much difference between designing a dynamo to 
run in a power station and a generator for an automobile 
as there is between a gas engine for stationary service and 
an automobile motor. That the trade has risen so nobly to 
the demand is positively wonderful, that the generators in 
common use are so good is little less than a miracle and re- 
dounds to the credit of those who have been responsible for 
the development 

Methods of Control 

Descending (for a moment only) into elementary electric 
theory, a definite voltage will drive different amounts of cur- 
rent through different circuits, according to the resistance 
thereof. Suppose we have two terminals like the terminals 
of a dynamo that is running at a constant speed, and sup- 
pose we connect two different circuits to those terminals, the 
circuit with the smaller resistance will take a current greater 
than that passed through the circuit of greater resistance; 
the currents will be in inverse proportion to the resistances. 
This is expressed by the law that the current in amperes 
flowing through a circuit is always equal to the voltage, 
divided by the resistance of the circuit measured in ohms. 

In an electrical system for automobile lighting we are 
bound to have a practically constant voltage in the main 
circuit because the lamps will operate only within narrow 
limits of voltage. But we need different amounts of energy 
according to the state of affairs at the moment Electrical 
energy is the product of the voltage and current Suppose 
that we have only the small lamps in use, we need a definite 
voltage but only a small current but if we now switch in 
the large lamps we need more current at the same voltage. 
Again, if the battery is low we need current to bring it back 
to the fully charged state, and the nearer it approaches to 
the fully charged condition the less current do we need. This 
means that the energy demand on a car is always fluctuating 
while the voltage demand is constant. 

If we have a generator with constant voltage regulation 
and constant current regulation also, it means that however 
fast we drive it, the energy given out cannot exceed a definite 




Fig. 4 — Left — Bucking Coil Regulation. Current flows from A 
through the shunt coil T and so book to B all the time. Also some 
of the current divides at point P and goes through the opposing se- 
ries coil 8 and thence to the battery, through the latter and back to 
B that way. But the current which takes this circuit has also a 
choice of routes at Q; it can go through the iron wire W as well at 
the series coil 8. The greater the current the hotter does the iron 
wire get and the less current will it pass, so more and more goes 
through the series coil 8, so acting against the magnetism due to 
the shunt coil T and preventing the field magnets from becoming too 
strong . 

Fig. 5 — Right — Vibrator Voltage Control. T is the shunt ooU of 
the field magnets. Current from A flows round the outer circuit 
through the battery and divides at P, part going through the shunt 
winding. Also there is a branch across the outer circuit through 
the little coil K. There is a spring reed V, which is pulled down by 
a little spring S so that the two contact pieces ZZ come together 
and then current flows from P to Z and thence through T back to B. 
When the current through K is strong enough this pulls apart the 
contacts Z, forcing current to go from P through the resistance R 
and so to T. This cuts down the current in T by reason of the re- 
sistance of R, the voltage drops and K lets go of V. Whereupon 
voltage rises again and the process is repeated thousands of times 
every minute 

amount If there is no regulation of current it is possible 
to increase the output in watts of electrical energy to meet 
the conditions of the moment. In some systems there is a 
good deal of energy wasted by conversion into heat — the 
output is kept down by the absorption of part of the current 
In others the power used to drive the generator is more 
or less directly proportional to the current being used. There 
are reasons for and against each system, for the power used 
to drive the generator is so small that a little wastage is 
worth while if we obtain \Some other advantage such as 
simplicity of construction. 

It is necessary to remember that a fixed voltage delivers 
a current in inverse proportion to the resistance of the cir- 
cuit. This means that if the regulating resistance is part of 
the main circuit it regulates the current available for bat- 
tery charging as well as regulating the exciting current in 
the field coils. If, on the other hand, the regulating re- 
sistance is interposed simply in the shunt circuit the current 
flow in the main circuit depends upon the resistance therein, 
and upon nothing else. 

Of course there is no such thing as an absolutely constant 
current generator or an absolutely constant voltage one 
either ; both vary a little as speed rises and falls, but the best 
machines approximate closely to fixed values. 

However a generator has its field coils wound the voltage 
will increase as the speed of the armature rises, as long as 
conditions in the outer circuit remain unchanged. Our ideal 
for automobile work is a machine which will produce a 
voltage of unvarying degree and an amount of current to 
suit the demand of the moment. 

The first idea was to do this by means of a mechanical 
governor which would prevent any current from flowing till 
the dynamo was running fast enough to give the desired 
potential, and then to keep it at just that speed whatever 
the speed of the engine. This scheme seemed to have the 
merit of simplicity, but it soon showed the demerit of sus- 
ceptibility to wear, dirt and maladjustment. 

Meanwhile a kindred problem that had engaged the at- 
tention of electrical engineers was the lighting of railroad 
trains and a type of dynamo which became popular for this 
purpose was the third brush regulator. This was soon taken 
up for automobile purposes and is still largely used. 
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If we put the brushes in such a position that they are 
in line with the lines of the magnetic field as in Fig. 1 
we shall obtain the maximum current, but if we shift them 
round, the voltage difference will drop to nothing when 
they are at right angles to the original position, and in line 
with the magnetic lines of force. At any intermediate posi- 
tion the difference of potential between the brushes is in 
proportion to the angle they make with the inoperative posi- 
tion — the angle they make with the magnetic lines of force, 
that is. 

Suppose now that we use four brushes on a two-pole 
dynamo and set a pair to give us the maximum current, then 
a pair placed in any other position relative to the armature 
will give a smaller current. By causing the excitation of 
the field magnets by a shunt winding between the main 
brushes we shall have too strong a field at high speeds and 
too weak a field at low rates of revolution. Just as the cur- 
rent at the main brushes rises and falls, so will the current 
at the subsidiary brushes; and, if we connect the latter by a 
magnet winding which, opposes the main shunt winding, we 
can cause the excitation of the magnets actually to be reduced 
as the speed goes up. 

There is another thing which helps us in this system of 
regulation; namely magnetic lag. The armature tends to 
drag the magnetic field after it, so the lines of force instead 
of passing straight from pole to pole really lie diagonally. 
The higher the armature speed the more are the lines of 
force pulled out of straight. But the maximum current is 
still to be had when the brushes are at right angles to the 
lines of force, for which reason the brushes are usually set 
a little "retarded" and not at right angles to the pole pieces. 

This shifting of the magnetic field has a profound effect 
upon the current in the subsidiary circuit. Suppose we set 
the auxiliary brushes so that — at normal speed — they are at 
the position of no difference of potential; see diagrams in 
Fig. 2. If the speed falls off the lines of magnetic 
force will come more nearly into line with the pole pieces 
and a current will flow from, let us say, brush C to brush D. 
If on the other hand, the speed increases, so that the mag- 
netic field becomes more instead of less distorted, then the 
lines of force will cross the line joining the two brushes in 
the opposite direction. It is easy to see that this is equiva- 
lent to moving the brushes across the field and so past the 
position of no current. The effect will be to start a fresh 
current between the brushes but it will now flow from D to C. 

In short, we can adjust the position of the subsidiary 
brushes so that the current between them will reverse its 
direction at any desired speed of armature revolution. 

This means that if the subsidiary brushes feed a coil 
wound around the field magnets the current will first try to 
magnetize them so that the left — say — is a north pole and 
the right a south pole. As speed goes up, the current will 
decrease till it is nothing at all, and then it will flow back- 
wards, tending to make the left pole piece a south pole 
and the other a north. But all this time we have the current 
from the main brushes flowing around the shunt winding in 
a constant direction, trying all the while to make the left 
pole of north magnetism and the right of south. Therefore, 
the current from the auxiliary brushes first helps that from 
the main brushes, and then, after a certain armature speed 
is passed, it opposes the main shunt winding. Of the two, 
the latter is always the stronger, so that the polarity of the 
machine does not change, and the windings are proportioned 
to keep the excitation at such a pitch that the voltage re- 
mains practically constant. 

There is an ingenious way in which the fourth brush can 
be dispensed with, by connecting a third brush in the middle 
of the main shunt winding. The potential of this brush will 
decrease, reverse, and then increase again exaetly as though 
the second subsidiary brush was opposite to it. This means 
that if current flows from A to B when the armature is run- 



ning slowly, the current from C flows through half the shunt 
coil to B and helps the main brushes. When the polarity of 
the brush C is reversed, current from it tries to flow back to 
A against the current coming from A to B. This weakens 
the A to B current and so weakens the field; just as in the 
four brush machine, we can set the neutral speed by adjust- 
ing the brush C moving it a little one way or the other 
around the commutator. This is shown in Fig. 3. 

Another method is to wind the magnets with a plain shunt 
coil between A and C which leaves B unconnected with the 
field winding. Of course, current between A and C varies 
with the changing potential of the brush C. This method is 
usually preferable to the original scheme of a divided field 
coil described above. 

Bucking Coil Regulation 

In order to maintain a constant voltage at the main ter- 
minals of the dynamo there are two things which must be 
controlled in proportion, namely the speed of the armature 
and the density of the field. The determining factor in volt- 
age is the number of magnetic lines cut by the armature coils 
per unit of time. If the armature speeds up we can prevent 
voltage rise by reducing the strength of the field, and if the 
armature slows we can keep up the voltage by increasing the 
field density. 

Now, the mechanical attempts to make the armature speed 
constant so that the field might be kept constant too were not 
successful, and the next step was to let the armature speed 
vary as in the engine speed and to introduce purely electrical 
means to vary the strength of the field magnets, reducing this 
steadily as the speed rose. One of the most popular ways of 
doing this (apart from the extra brush systems just de- 
scribed) is to arrange the shunt coils of the field magnets 
so that they are supplied with current from the battery and 
not directly from the armature. This gives a practically 
constant field such as we could get from a permanent magnet 

Having this constant field we need means for reducing its 
strength as the armature speed goes up, and to provide this 
a separate coil is wound on the fields of the opposite hand 
to the shunt coils, so that current flowing through it will op- 
pose the magnetism induced by the shunt circuit. At low 
speeds we desire very little current in this series coil and at 
high speeds a good deal thereof. To vary the current in 
the series coil a short coil of iron wire (without any core) 
is connected in the circuit so that the current from the 
brushes has a choice of paths; it can go through the series 
coil or through the iron wire. When the total amount of 
current is small the resistance of the iron wire is low, as it 
is quite cold, but, if the current rises, the iron wire heats up 
instantly and offers a very high resistance indeed. Since 
the iron wire and the series coil are alternative circuits, and 
since the resistance of the series coil does not vary, it fol- 
lows that any rise in resistance of the iron wire will cause 
more current to be sent through the series coil. We already 
know that the greater the current in the series coil the 
greater the opposition to the magnetizing action of the 
shunt coil, so by proportioning the iron wire to suit the con- 
ditions it is possble to keep the current output of the dynamo 
practically constant. 

The voltage in this system is controlled by the battery, 
which means that the generator and battery together make 
up the supply station from which current is taken for the 
lamps. This point must be grasped because some other sys- 
tems are different, having constant voltage generators in- 
stead of constant current machines. 

Voltage Regulation by Vibrator 

The most recent scheme for regulating output is to us* 
a plain shunt winding and no auxiliary coils, but to have an 
external resistance that can be put into circuit with, or with- 
drawn from the shunt coils. This causes the excitation to 
vary. Now, if the current in the shunt coils varies 
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rapidly, the excitation will be that due to the average cur- 
rent. Thus, if we have a plain shunt winding and con- 
stantly put resistance into it and then take it out again, the 
excitation will be equivalent to the average current flowing 
in the coils. In the vibrator control there is a spring steel 
reed carrying contacts that either add the resistance to the 
shunt coils or take it out again. This reed is controlled by 
a small magnet that is a separate shunt circuit of its own — 
merely a bridge across the brushes, the resistance, of course, 
being high so that the current flow is small. The current in 
this branch will vary with the voltage at the brushes, so 
when this rises to a determined value the reed will be pulled 
down, and the resistance thus put into the shunt winding. 
The effect is to reduce the current in the shunt, to reduce 
the excitation and so to reduce the voltage at the brushes. As 
soon as this has dropped sufficiently, the little magnet lets go 
of the reed and the resistance is taken out of the shunt, the 
voltage rises again and in a small fraction of a second the 
resistance is again switched in. As a matter of fact the vi- 
brator moves very rapidly, but its movement is uneven. If 
the armature speed is high the reed stays longer in the at- 
tracted position, when the resistance is in the shunt eircuit, 
than it stays in the free position, when the resistance is out. 
As armature speed falls the time for which the reed stays in 



the "resistance in" position gradually decreases until th« 
resistance comes to be more out than in. 

This means that the average current in the shunt is con- 
trolled so that the voltage at the brushes of the generator 
remains constant. It will be understood that the vibrating 
reed moves so fast that it cannot be seen holding onto one 
contact or the other; the action is very sensitive indeed and 
extremely rapid. 

It is also possible to utilize this vibrator system to control 
the current rather than the voltage; to limit the possible 
maximum of ampere output, that is. To do this the little 
coil which is called K in Fig. 5 is put in the main circuit in- 
stead of in parallel with the brushes and battery as shown 
in Fig. 5. The action is to switch a resistance in and out of 
the shunt circuit just as before and so limit the magnetiza- 
tion of the generator, but the presence of the coil K in the 
main circuit limits the amount of current that can flow 
therein. 

In succeeding articles it is hoped to deal with the principal 
systems now in use, describing them in detail. It will be 
found that each of them, and there are a good many, depend 
for the regulation of their output upon one or other of the 
broad principles herein described and explained, although the 
differences in detail are great. 



Cadillac 8 Averages 72.49 M.P.H. in A.C.A. Tests 



MEW YORK CITY, Oct. 18— The technical committee of 
A the Automobile Club of America has issued its report 
on the recently completed tests of two type 53 Cadillac eight- 
cylinder, sevjn-passenger cars. The object of the test was 
three- fold. First, to find what speed the car could maintain 
under varying conditions for a period of 1 hr. Second, what 
period of time would elapse while the car traveled 100 miles, 
and third, the gasoline and oil consumption measured for dif- 
ferent rates of speed of the car. 

The runs for maximum speed were made on the Chicago 
Speedway, Sept. 21, and at Indianapolis, Oct. 5. Altogether 
there were four runs; first with the top and windshield, 
second, with the top and windshield down in both of which 
cases the car was driven by Philip Robertson; the third run 
was with the top and windshield down as in the second, but 
with W. J. Davidson driving. The fourth run was with the 
windshield and top up as in the first run with Sidney D. 
Waldon driving. 

In the first run 70 miles were covered in 1 hr. and 25.4 sec. 
This is an average speed of 69.51 m.p.h. On the second run 
72 miles were covered in 1 hr. and 47.4 sec., an average of 
71.06 m.p.h. On the third run 100 miles were covered in 
1 hr., 22 min., 46 sec, an average speed of 72.49 m.p.h., and 
on the fourth run to determine the miles per gallon of gaso- 
line, the result shown on the chart herewith was obtained. 
At the ordinary touring speed of 14.5 m.p.h. the consumption 
was 20.6 miles per gallon. 

Both cars used were equipped with stock motors 3% by 
5%, eight-cylinder V. The gear ratio was 4 to 1, and the 
tires used 36 by 4% Goodrich Silvertown with Rudge Whit- 
worth wheels. Both cars had seven-passenger bodies and 
carried extra wheels. The fuel gave a Baume reading of 
60 at 60 deg. Fahr. On all the tests the cars averaged but 
small fuel consumption. At the high speeds of 71 and 69 
m.p.h. the oil consumptions were 114 and 173.7 miles per 
gallon. On the fuel economy test the miles per gallon of oil 
were 675. Both cars were equipped with Hartford shock 
absorbers and were standard stock in every way except that 
the muffler plugs were removed during the Chicago tests for 
speed, but not during the gasoline consumption tests. The 
results are shown in the curves herewith. 
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Speed per lap of Cadillac eight on runt 1, with top and windshield 
up; 2, with top and windshield down; 3, with top and windshield 
down on 100-mlle run. The average speeds for the three runs 
were: 69.51, 71.06 and 72.49 m.p.h. for 1, 2 and 3, respectively 
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Gasoline consumption curve of Cadillac eight for speeds between 
15 and 60 m.p.h. At 20 m.p.h. the car traveled 19 miles per gallon. 
This about equals touring speed 
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Aluminum Piston Critics Answered — Fresh Views Ad- 
vanced on Heat Conduction Argument and Inertia Study 

By Joseph Leopold and James E. Diamond 



EDITOR The Automobile: — With all due deference to 
the author of Prefers Iron or Steel, printed in your 
columns, I would call your attention to the following: 
In the first paragraph the author states: "The piston 
proper is heated by convection and radiation; this heat is 
carried off mainly by convection to the cylinder lubricating 
oil film and the rate of convection depends upon the maxi- 
mum temperature within the cylinder and the piston speed. 
This heat is again carried by convection from the lubricat- 
ing oil film to the cylinder wall and in turn carried by con- 
duction through the cylinder wall proper and finally by 
convection to the cooling water. It then results that the 
conductivity of the material employed for the piston is not 
of material consequence." 

Heat Conducted Through Piston 

If heat is transmitted through the cylinder wall by means 
of conduction why is it not also transmitted through the 
piston walls by conduction? It is quite true that after the 
heat has been carried through the piston wall it will be trans- 
mitted through the air within the piston by convection into 
the "crankcase air." But if this operation is to take place 
rapidly, it stands to reason that the piston material must 
possess a high ratio of thermal conductivity. Also in the 
construction of aluminum pistons it is possible to employ 
ribbing under the head without adding any appreciable 
weight, which I believe tends to encourage heat radiation, 
and carry off the heat from the head, distributing same 
through the walls of the piston, when the operation of con- 
vection through the oil film, etc., will take place. I therefore 
fail to realize why "the conductivity of the material employed 
for the piston is not of material consequence." 

With regard to inertia forces the author states: "I believe 
that automobile motors are ordinarily designed on the basis 
of an initial indicated pressure of about 350 lb. If this 
pressure is taken as the basis of construction, it is c'.ear that 
the values of the inertia forces are of little moment until 
they exceed the indicator pressure." 

To illustrate a variance of theory in this matter we 
may start with the piston's movement at the ending of 
the first half of the stroke. Here it will be seen that 
exhaustion has occurred and the only force acting on 
the piston (disregarding gas inlet which is very slight) 
is the inertia force. Now it is quite within reason to 
assume that in reversing the piston to operate on the 
second half of the stroke, it will be necessary to over- 
come the inertia force stored in the piston. And while no 
other element enters into the matter, inertia force depends 
entirely upon the weight of the object and the speed at which 
it is traveling. No doubt, such energy as may be accumulated 
in the piston during the upward or final strokes, will be of 
material benefit in overcoming the resistance of the gases 
and aiding the operation of compression. However, this ad- 
vantage is greatly over-balanced by the fact that the inertia 
energy at the ending of the first half of the stroke is so 



much in excess of same. Also where a heavy piston is used 
the energy stored up in the piston is oftentimes so great 
that it is sufficient to overcome compression, therefore revers- 
ing the stresses on the connecting-rod bearings and subject- 
ing the connecting-rod to tension. This theory can best be 
substantiated by actual practice, as I find that the majority 
of high speed motor manufacturers using iron pistons, find 
their crankpins worn principally on the inner side. 

Practical Advantages Proved 

To deviate from theory entirely and dwell on practice 
for a period, the advantage of aluminum pistons can best be 
demonstrated. The author states: "The writer has tried 
various aluminum alloy pistons in automobile, stationary 
and aeronautical motors, and in every case where a motor 
was operated at maximum power for long-continued periods 
failure resulted." This is surely in contrast to the results 
we have seen demonstrated. In the case of the speed boat 
Disturber IV., it will be admitted that the 750 hp. motor 
installed in this operated at maximum power for quite a 
period, also the Stutz car which holds the record for the 
fastest track time ever made by an American car in compe- 
tition. The mere fact that many of the foremost and highest 
priced cars in this country are using aluminum alloy for 
piston construction, should be convincing evidence of their 
durability and efficiency, for a car which is sold at a price 
ranging from $5,000 to $8,000 could not afford to install 
inferior material. — Joseph Leopold, Engineer, Walker M. 
Levett Co. 

Considerations Overlooked 

EDITOR The Automobile: — Relative to E. H. Sher- 
bondy's contribution published in the Oct 7 issue of 
The Automobile concerning the aluminum alloy 
piston, and in which an endeavor is made to minimize the 
importance of the properties of lightness and thermal con- 
ductivity on which all claims of superiority of advance for 
the alloy piston must rest, it is quite true that the piston 
receives, both by convection and radiation, its heat from the 
gases of combustion, and fufther that the temperature 
assumed by the piston will be a 'measure of the intensity of 
heat of the aforesaid gases. 

It seems to me that one or two important considerations 
have been overlooked in analyzing the next steps. That the 
aluminum piston alloy has much greater thermal conduc- 
tivity than iron seems not to be questioned. It should at once 
follow that the heat absorbed by the alloy piston head from 
the hot gases will be diffused throughout the entire piston 
mass in a much shorter time than would be the case with 
an iron piston. Consequently the temperature of the piston 
head will maintain a lower average, while the mean piston 
temperature will be higher than in an iron piston. As a 
matter of fact experiment has shown the correctness of this 
reasoning, disregarding entirely the exact process in the 
extraction of heat from the piston successively by oil film, 
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cylinder wall and water in the jacket. Is it not true that 
the more quickly the heat from the head may be conducted 
down throughout the skirt, the greater the opportunity the 
piston has to rid itself of much of its heat, since the further 
away from the piston head it is possible to conduct the heat, 
the greater the difference in temperature between the piston, 
and the surrounding media. 

Condition of Heat Ideal 

This being the case it seems to me that we have an ideal 
condition for heat extraction — two masses of widely different 
temperature in contact. No matter how brief the existence 
of this condition, there is going to be an approach toward 
equalization of temperature, which of course will be very 
much nearer that of the larger mass, the cylinder, etc., than 
the relatively small piston mass. If the much greater 
thermal conductivity of the aluminum piston alloy does not 
explain what follows I would be very glad to be set aright. 

More evidence is available in connection with a 5-in. bore 
motor. The iron pistons with which this motor was originally 
equipped required a skirt clearance of 0.012 in., but Lynite 
pistons are now standard equipment on the job, and it has 
been found necessary to allow but 0.008 in. skirt clearance. 
In the other case a large number of Lynite pistons were sent 
out in motors, the clearances being exactly the same as those 
allowed for the standard iron ones. Absolutely no trouble due 
to seizure occurred except at very high motor speeds. In con- 
sidering these cases it must be borne in mind that the expan- 
sion of aluminum is nearly twice that for iron, and for the 
same temperature range twice the expansion should be ex- 
pected. Must not the greater thermal conductivity of the 
alloy explain this state of affairs? In this connection, too, 
I have recently learned of a case where, due to the fact that 
the head of the alloy piston always runs cooler than the iron 
one, it has been possible to increase the compression con- 
siderably without danger of preignition, whereas, when iron 
pistons were tried preignition invariably occurred. 

Considering now the question of inertia, it is quite true 
that at low engine speeds this is negligible in comparison 
with the explosion load, but I do not believe that it is a 
negligible factor, by any means, at high engine speeds, and 
I believe the great majority of engineers are with me relative 
to this. Possibly even with the modern high speed, long stroke 
motor the inertia force is much less than the explosion load 
in the power stroke, but we have the power stroke with us 
for but one stroke, while we have the inertia forces through- 
out the entire cycle; that is, for the other three strokes. These 
inertia forces certainly must be productive of bearing pres- 
sure if nothing else, and should be comfortably missed. The 
fact that the Lynite piston has been standardized on, as 
widely as it has been, would seem to show that engineers 
do wish to eliminate, or rather reduce to the minimum, these 
inertia forces. Relative to what has been written concern- 
ing restricted valve capacity, what is the explanation for the 
increase in motor speed of a well known aeronautical motor 
from 1360 to 1450 r.p.m. by' the substitution of Lynite pis- 
tons for the iron ones that formerly were standard, if the 
decrease of the inertia forces is not a factor? Similarly, the 
determining factor in the conclusion reached, to standardize 
on Lynite pistons instead of iron ones, by a very prominent 
manufacturer, was the fact that merely by the substitution 
of the alloy piston for the iron one, a difference of exactly 
6 m.p.h., from 60 to 65 miles, in the speed of a new model 
was obtained. 

One large manufacturer building fours, sixes and eights 
has standardized on Lynite pistons for his fours and eights, 
simply to reduce the vibration occasioned by the unbalanced 
forces attributable to inertia conditions. I certainly hold 
that this matter of inertia is no minor problem. 

Regarding piston friction, Mr. Sherbondy points out the 
ideal condition, the existence of a perfect oil film. This is, 



in my own opinion, never attained, and the fact that pistons 
do show wear would, it seems to me, substantiate my opinion 
that there is metal to metal contact a goodly portion of the 
time. I still maintain that the mechanical efficiency of a 
motor will be higher with the alloy piston than with the iron 
one. We have done considerable experimenting relative to 
this matter of friction, and in spite of the fact that we have 
had every possible opportunity for maintaining a perfect 
oil film — an impossibility in the motor — there is a marked 
difference in the coefficient of friction measured by various 
combinations, iron on steel, aluminum on steel, etc. 

Concerning strength is it not, after all, a question of suffi- 
cient strength, not maximum strength? Certainly suffi- 
cient strength, weight for weight, with the steel piston can be 
had with the Lynite piston alloy to answer the requirements 
of even the modern high duty motor, or rather the high duty 
motor that is forecast by Messrs. Porter and Sherbondy. 

Possibly there are conditions in a two-cycle motor which do 
not exist in the four; my experience with two-cycle piston 
applications is exceedingly limited. In another contribution 
of mine published some few weeks since I stated that my 
company had in hand orders for a half million Lynite pis- 
tons. I take pleasure in advising that this number has in- 
creased to three quarters of a million. — James E. Diamond, 
Engineer, Aluminum Castings Co. 




The new Ward electric coupe exhibited at the electrical enow In 
Grand Central Palace, New York City. Thle car sell* for $1,295 and 
la fitted with a 4-5-p*a*enger body with all the seat* facing forward 




Two- ton worm drive Wilton truck climbing Pike's Peak. It 
performed thle feat four time* within 6 day*, and on three occaalon* 
with full capacity load 
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Oldsmobile 
Light 8 Is 
Ready 

New Northway Motor 
Has Many Ingenious 
Features 



AS has been announced briefly some 
months ago, the Olds Motor Works, 
Lansing, Mich., is now building an 
eight-cylinder model as a running mate for 
its four-cylinder car, a new type with much 
the same general body lines, and pronounced 
similarity in the mechanical construction to 
the four, but with its front end entirely dif- 
ferent. 

The price is $1,295, which in itself cannot but impress one 
as being extremely low for a car of the type. It is another 
instance of how the manufacturer is cutting the cost of pro- 
duction. Two or three years ago a car of the type at the 
price would have been regarded as nothing short of sensa- 
tional, but to-day with all values appreciably on the up grade, 
the low price is less conspicuous, although the experienced 
man has only to examine the finish and general completeness 
of the job to realize that it has meant much careful planning 
and voluminous buying to make it possible. 

Model 44, the new design, incorporates a V-type eight with 
cylinders 2% by 4% in. 120 in., wheelbase, leather-faced cone 
clutch, floating axle, three-quarter elliptic springs, open 
drive shaft fitted with two universals and three-speed gearset. 
Thoughtful engineering has been applied in developing its 





Oldamoblle eight motor ahowlng mounting of electrical unite and 
carbureter in the V. Note mounting of Ignition dletrlbuter on 
timing gear caee and Stewart vacuum fuel tank on daeh 



Left elde of new Northway motor ueed In Oldamoblle light eight ahowlng com- 
pactneee of deeign. Thle motor I* 2% by 4% and although rated at 26.7 hp. It le 
claimed to develop 40 hp. on the brake at 1800 r.p.m. 

ensemble. Rated at 26.7 hp. the engine is claimed to de- 
velop 40 hp. on the brake at 1800 r.p.m. It is a high-speed 
type with the maximum power at about 3300 r.p.m. 

Materials entering into the construction of the power 
plant indicate a method to obtain maximum wearing quali- 
ties and utmost lightness. The aluminum pistons, having 
three, cast-iron rings and one scraper ring, are relieved at 
the wrist-pin ends to prevent unevenness of piston expan- 
sion in the direction of the wrist-pin. 

Externally the engine is very compact Each cylinder 
group is integral with one-half of the crankcase, which is 
divided, not horizontally but vertically. The halves bolt 
together to give the complete engine, entirely inclosing the 
crankshaft with the exception of a bottom opening covered 
by a pan which forms the oil reservoir. The detachable 
cylinder heads carry the spark plugs, priming cocks and 
water-outlet connections. 

The motor has a comparatively heavy crankshaft, sup- 
ported on two bearings, a construction quite possible and 
feasible with a short motor where the balance is so well 
worked out. The main bearings are 2% in. diameter and 3M 
in. long, and connecting-rod bearings are 2V& by 2 1.8 in. 
The forked-rod system is employed. 

Inclined Valves Reduce Combustion Space 

A single camshaft is used, it having sixteen cams, one for 
each valve, and to bring the ends of the tappets in direct 
contact with the cams, the valves are inclined at a greater 
angle than the cylinders, thus bringing them to the camshaft 
at their lower ends and swinging them in closer to the com- 
bustion chambers at the top. 

The camshaft is driven by gears from the crankshaft, but 
outside of the camshaft gear, and on the same shaft, is a 
sprocket over which a silent chain runs to a sprocket on the 
generator, fan and distributer shaft directly above. The 
gears and chains are neatly inclosed by a stamping at the 
front and a compact appearance is the result. 

One notable feature is the location of the ignition dis- 
tributer, mounted on top of the support of the fan end of 
the upper shaft. The distributer is an entirely separate unit 
from the generator, and it is driven by spiral-gear connec- 
tion with the fan and generator shaft. The position places 
it conveniently, from the standpoint of assembly and also 
of accessibility for adjustment 

The fan, by a nice bit of designing, is arranged for practi- 
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cally positive drive without noise and at a moderately high 
speed. Its drive is through a friction clutch, the tension in a 
coil spring on the end of the shaft serving to make the 
driving connection while the center portion of the fan acts as 
a housing for the spring as well as the friction part of the 
little clutch. The tension in this clutch is such that while 
the fan can be turned by hand when the motor is not run- 
ning, still there is no slip when the motor is operative. This 
makes a flexible drive similar in action to a belt, though a 
more mechanical job. 

Electrical System Has Three Units 

Through the use of the Delco three-unit electrical system, 
it has been possible to dispose the electric apparatus without 
undue congestion of the V between the cylinder blocks, or 
the fitting of any unit into too small a space. By locating 
the generator at the rear end of the shaft that drives the 
distributer and fan, it has an accessible and logical position 
with provision for efficient drive. The starting motor is 
placed on the right side of the gearcase within easy reach 
through the front floor boards and gears to the flywheel 
through the Bendix drive with the shift forward. By this 
placing of the electrical apparatus, there is nothing in the 
valve-alley except the carbureter and the manifolds, besides 
the generator at the front end. 

A good position is given the water pump which is of a 
double outlet type. It is mounted on the front end of the 
camshaft, outside the housing of the gears and chain, and 
this makes for the minimum of water piping, and at the 
same time gives a very simple direct drive for the cooling unit. 
A water connection runs from either side of it around the 
gear housing and . chain to the front end of the adjacent 
cylinder block, while from the right side there runs the pipe 
connection to the radiator. This symmetrical arrangement 
of the pump with piping equidistant from either block of 
cylinders should make for very uniform cooling. 

The force-feed engine lubrication uses a gear pump at 
the front of the motor under the timing gear cover plate. 
This pump oils the two main bearings under a moderately 
high pressure which reaches a maximum of 30 lb. to 40 lb. 
per square inch at maximum crankshaft speed. A check valve 
regulating the pressure, opens when the prescribed maximum 
is reached, the surplus then by-passing to the camshaft bear- 
ings and the front gears and chain. Through the drilled crank- 
shaft the connecting-rod lower bearings are oiled and the 
overflow from these is sprayed up into the cylinders and the 
other bearing surfaces. There is an adjustment provided 
for regulating the tension of the spring of the check valve, 
this governing the pressure of the oil. The system is prac- 
tically the same in principle as is working successfully on 
several other eights. 

The Stewart vacuum fuel feed has the tank placed in the 
center of the back of the dash in the rear end of the engine 



V, which brings it close to the carbureter, making the fuel 
pipe very short. The gasoline tank is suspended at the rear 
of the chassis, as on the four-cylinder car. 

Wherever possible, for the sake of standardization, the 
chassis of the new eight is the same as the four, but there 
are parts which must necessarily be heavier. There is really 
very little difference in the total weight of the two models, 
so parts that have only a weight-sustaining function did not 
need enlarging, whereas those taking the drive are neces- 
sarily stronger. For instance: while the two cars have 
the same frame and front axle, the eight possesses a heavier 
rear axle; the housing is a larger and heavier stamping and 
the driving shafts are increased, although of exactly the 
same general design. The gears are of nickel steel and are 
the spiral-bevel type to promote silence. The ratio is 4 6/12 to 
1, so that the engine really has plenty of chance to handle 
the car well. Ball bearings are employed in the axle. 

Hotchkiss Drive with Underhung Springs 

Transmission of the power from the motor is through a 
cone clutch and three-speed gearset in unit with the engine, 
and a tubular drive shaft of open type, fitted with two uni- 
versals. The clutch form offers nothing radical, having en- 
gagement springs which admit of ready adjustment. It has 
a diameter of 12% in. Compactness is notable in the gear- 
set which is fitted with hardened steel gears with the trans- 
mission shaft mounted on ball and roller bearings. 

In using the tubular drive shaft, the car has a stronger 
driving member than if it were solid, and whipping is re- 
duced to the minimum. As in this year's four, the eight uses 
the Hotchkiss type of drive with the propulsion and torque 
taken through the rear springs, the master leaf of each being 
made to care for these added duties. This form of drive makes 
for lightness. 

Rear springs are underhung, and like the fronts are 
mounted so as to be nearly flat under normal load, the idea 
being to promote easy riding along with good treatment of 
the springs. When normally flat, it is obvious that the 
spring action will be above and below the horizontal, making 
for uniformity of bending in either direction. 

Every Inch an Olds 

One could immediately tell the new eight as an Oldsmobile 
if familiar with the appearance of previous Olds' cars. The 
body and cowl are characteristic, although radiator and hood 
are more rounded than heretofore. The paneled doors, cast 7 
aluminum running boards, Circassian walnut dash and steer- 
ing wheel are all features possessed by the new model as well 
as the four. To afford some idea of the roominess of the 
body, a few of the dimensions will suffice: Doors are quite 
wide — 23 in., and admit to a rear seat of 46-in. width; the 
distance from the back of the rear seat to back of front is 
48 in.; the length from the back of the front seat to the 
clutch pedal is 41 in., and the clutch and brake pedals are 
adjustable. 




Front of Oidsmoblle light eight 



Oldsmobile light eight passenger car which sell* for $1,295 
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Empire Six in Production 



Four Has New, 

Larger Motor 
—Divided Front 
Seats on Six 




Side and plan views 
of the Empire tlx chai- 
•li showing low mount- 
ing of high-efficiency 
3 by 5-ln. L-head power 
plant which give* 46 hp. 
at 2200 r.p.m. Note the 
well-balanced de»lgn or 
the chassis, three-quar- 
ter elliptic rear tprlngs 
and high narrow radi- 
ator 



IN the production of a six-cylinder touring car at $1,095, 
the Empire Automobile Co., Indianapolis, Ind., takes its 
first departure from the building of a four-cylinder car, 
all previous models having been of the latter type. The 
former four has been discontinued and a new model takes its 
place. Last year's four listed at $975, while its successor will 
sell for $895. As to wheelbase, frame, drive, axles and 
equipment the new four, which is a five-passenger, closely 
resembles its predecessor, but the power plant and body have 
come in for some changes. 

Of the two models the six is the more attractive in point 
of appearance, giving the idea of massiveness with its long 
wheelbase of 120 in., its body with extreme roominess and a 
long, high hood. The body is of the curved cowl, convex- 
side design. There is a noticeable departure from this con- 
cern's seating arrangement in its four, the six having indi- 
vidual, parlor-car seats in front. The rear seat is 49 in. 
wide and accommodates three passengers. In the chassis of 
the six there is a close adherence to the previous Empire 
design, although it is longer and heavier than previous 
models put out by this company. Springs are attached the 
same as on the previous four, with bridge construction gusset 
plate at the rear, but an innovation is that the rear springs 
are underslung. 

Another feature that has been adopted for the first time 
in Empire cars is the vacuum gravity fuel feed. Tires are 
larger than heretofore, 34 by 4 being standard equipment 
for the new six, with non-skid rear. The rear axle is new, 
being of the floating type with pressed steel housing and re- 
movable inspection cap. 

Six Is High-Speed Motor 

The power plant of the six is of the high-efficiency type 
with cylinders measuring 3 by 5 in., giving 46 hp. at 2200 
r.p.m. The cylinders are of the L-head type with valves 
overhead measuring 1% in. and having a 5/16 in. lift. A 
three-bearing crankshaft is used, the main bearings being 
split into upper and lower halves. All bearings are babbitt- 



lined with bronze shell. Connecting rods are 9 in. in length 
and the lower bearing has a diameter of 1% in. and a length 
of 2 in. Splash and plunger pump lubrication is incor- 
porated in the Empire power plant. The camshaft is sub- 
merged in an oil reservoir, which is designed to give greater 
silence. Cooling is by a centrifugal pump and a Fedders 
high, racing-type cellular radiator. 

Connecticut ignition and Schebler carbureter are standard 
equipment on the new six. Current is provided by an Auto- 
lite generator placed on the left side of the motor and is 
stored in ah oversize, six-volt Willard storage battery. The 
motor is started by the Auto-lite equipment, operated on the 
flywheel through a Bendix drive, which marks the first time 
the Empire has used this type of starter on its cars. 

Heavy Shafts Feature Gearset 

In the power transmission all gears and nickel steel shafts 
are made extra heavy, while the main driving shaft is 
mounted on New Departure ball bearings. The universal is 
the Hartford, heavy car type, inclosed in a pressed steel 
housing to make it oil-tight and dust-proof. 

The rear axle is a Weston-Mott, single-bearing, full-float- 
ing, with large housing and a 12-in. inspection cap. This has 
been designed to relieve the shaft of carrying weight, the 
housing taking care of the weight. Hyatt roller bearings are 
found in the axles, except behind the driving pinions where 
double rows of New Departure bearings are used. The front 
axle is dropped to give a lower center of gravity, but the 
standard 11-in. clearance is maintained. 

Left drive with center control is found in the new six. Two 
sets of brakes are used, both on the rear wheel drum and the 
equalizer system is particularly well laid out. The hand- 
brake lever is connected to the equalizer by a steel cable. 

Fenders are of the crown type, pressed steel, with close 
fitting shields. All fender edges are reinforced and the baked 
enamel process gives them a lasting luster. The running- 
boards are linoleum covered and aluminum bound. The body 
is among the cruiser types of the 1916 season, made in alumi- 
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noid steel with convex sides and rolled cowl. Semi-elliptic, 
36-in. springs are found in front and three-quarter elliptic, 
63-in., in the rear, while the upper main leaf of each rear 
spring is scrolled to do duty as a bumper plate. The frame 
is dropped, to lower the center of gravity, and narrowed in 
front to shorten the turning radius. 

New T-Head Engine on Four 

In the new four-cylinder model Empire the motor used in 
the previous model has been replaced by a Teetor, T-head 
power plant, 3% by 5 in., which is considerably larger than 
the previous plant used, which was 3% by 4% in. In this 
model the disk clutch has been discarded in favor of a cone. 
The gearset is a regular three-speed, made by the Detroit 
Gear and Machine Co. The -new four uses Connecticut igni- 
tion system in place of the Remy found on last year's four, 
while the starting and lighting is by Auto-lite, two-unit, like 
the six. The steering post is a new one also, made by the 
Foster Gear Co., Columbus, Ohio. Tires are 33 by 4, instead 
of 32 by 3%. 

The foregoing paragraph tells the principal changes to 
be found in the new four. Going back to the motor, the 
crankcase incorporates features of the barrel-type construc- 
tion, giving rigidity to the bearings, of which there are three. 
The T-head construction allows unusually large valves with 
a 2-in. clear diameter. All valves are interchangeable and 
have cast-iron heads, electrically welded to nickel steel stems. 
The intake manifold passes through the cylinder block, which 
completely jackets it with hot water. 

The lubrication system consists of two overflow oil basins 
located in the lower part of the crankcase. In the bottom of 
these basins holes are bored to admit a given quantity of oil. 
The lower ends of the connecting-rods pass through this oil, 
keeping a certain amount in circulation and directing excess 
oil to the reservoir; directly over each main bearing is an oil 
pocket, cast integral with the crankcase. 

Cooling is by thermo-syphon in connection with a Fedders 
cellular-type radiator. Wheelbase is 112 in. and the body is 
of the conventional streamline design. Exceptional leg room 
is given by the wide, low-set seats. Upholstery is of leather 
throughout. The gravity system of fuel feed is employed in 
the four, from a 14-gal. tank under the front seat. Semi- 
elliptic springs in front and three-quarter elliptic in the rear 
are used, the latter being also underhung. 

Equipment for both the four and six is practically the 
same, and includes combination head lamps with powerful 
searchlights for country driving, tail and tonneau lights, one- 




Left tide of unit power plant uted In the Empire six 




Left side of Teetor T-head motor used In new Empire four 

man top with curtains operated from inside the car, rain 
vision, ventilating windshield, Stewart speedometer, Stan- 
weld demountable rims with one extra, dash carbureter ad- 
justment, twin spare tire carrier, rubber shock absorbers for 
front and rear springs, robe and foot rails, motor-driven horn 
on the six and an electric horn on the four, extension inspec- 
tion lamp, tool kit, jack, etc. The six is finished in Brewster 
green, or royal blue body, with black running gear, striped 
with white, and vermillion wheels, the four in Brewster 
green or French grey, with black running gear and wheels. 



Cotton Advance Booms Sales In South 



ATLANTA, GA., Oct. 16— The rapid 
advance in cotton prices has boomed 
the sales of automobiles in the South. 
Dealers in this city are at present get- 
ting more orders than they can fill. At 
present there is a large shortage of cars 
here. Some of the agents are offering 
bonuses to agents in other sections if 
they will divide the machines allotted to 
them. 

Business conditions throughout the 
South are picking up with a consequent 
demand for cars. Several of the auto- 
mobile manufacturers are taking advan- 
tage of the recent boom and are estab- 
lishing headquarters in this city. 

Automobile agencies in this city re- 
port large increases in business over 
that of 1914. The Buick agency shows 
an increase of 350 per cent. Reports 



from the various Buick agencies through- 
out the South state that they are nearly 
1000 cars short on their orders. 

Some of the Southern people are pre- 
paring to buy pleasure cars who had 
never thought of such a thing before. In- 
stances are known where people have 
saved exactly enough money to buy an 
automobile. 

The agency for the Maxwell, Mitchell 
and National has more orders than it 
can hope to fill on time. The manager 
of the concern states that the southern 
companies are going to have the best 
automobile year ever known in the his- 
tory of the South. It is claimed that the 
action taken by the banks all over the 
country to remedy the depression of sev- 
eral months ago has had a wonderful 
effect. 



The Cadillac agency is thirty cars be- 
hind in orders. Many sales are being 
made to farmers. 

The Haynes company has established 
headquarters in this city at 239 Peach- 
tree Street as a result of better business 
conditions. 

Maine Spends $6,516,000 for Cars 
Portland, Me., Oct. 16 — Maine people 
have spent $6,516,000 for automobiles 
during the past year, according to 
Secretary of State J. E. Bunker's esti- 
mate. This estimate includes 360 trucks, 
costing $226,000. Automobile taxes have 
yielded to the State treasury $258,665, 
and 24,326 operator licenses have been 
granted. The receipts for the entire 
year of 1914 were only $192,000, or $66,- 
665 less than for 1915. 
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Loose Connecting-Rod Causes Knock 



EDITOR THE AUTOMOBILE:— I have an elusive 
knock in my Buick six model D-45 which seems to 
baffle local experts and, as usual, I turn to The Auto- 
mobile for assistance. The knock has always been present in 
this car, which has been run 1200 miles, but seems to increase 
the farther I run it. This noise is not heard at speeds under 
25 m.p.h., and is of a metallic nature. Have been over the 
tappets several times and am satisfied the trouble is not in 
them. Have not investigated the bearings, but it seems 
hardly possible to have a loose bearing in a brand new car, 
although the knock is of that nature. 

The noise is not heard with the spark retarded, being 
present only when fully advanced. I have been told that it 
is a spark pound and that I must run with a later spark, but 
this results in reduced efficiency and heating up of the en- 
gine, besides being contrary to the instruction book which 
says to run with spark lever fully advanced on the sector. 
I have also been told that this noise is characteristic of this 
car, being caused by the automatic spark advance mechanism, 
but I fail to see why this centrifugal governor should cause a 
knock. 

I might add in conclusion that there is no difference in the 
intensity of the knock whether running on the level or ascend- 
ing a grade, it being present at all speeds above 25 m.p.h. 
regardless of the position of the throttle. 

This knock is very annoying and has resulted in much 
ridicule being cast upon the car and the driver, and anyone 
who can locate the trouble and suggest a remedy will earn 
my everlasting gratitude. D. C. C. 

East Canaan, Conn. 

— From your description of the symptoms, it seems quite 
certain that this knock is due to a loose connecting-rod. This 
can be corrected by removing the lower half of the crank- 
case, loosening the connecting-rod cap and removing one of 
the thin metal shims on one side. 

New Coil Would Improve Ignition 

Editor The Automobile: — I have a 1913 Ford car which 
jerks a little whenever I run it at the rate of 9 or 10 m.p.h. 
I was told that such a jerk came from the differential gears 
because they have too much play. I really do not believe this 
could be the cause, as the motor pulls well. I do not think 
the differential should have any effect on the car even if it has 
much play. I installed a master vibrator because I thought 
the coils were too weak and once in a while the motor would 
miss fire. The man who told me about the differential said 
that there is no use in using the master vibrator, because if 
the coils are too weak, I should replace them with a new set. 
Would like your opinion on this. J. T. 

Houston, Tex. 

— Misfiring of the Ford motor at low engine speeds may be 
the result of a number of conditions. The most probable 
causes of the trouble are: Poor compression on account of 
leaky valves; improperly adjusted carbureter, causing too 
rich or too lean a mixture; dirty spark plugs; coil vibrators 
improperly adjusted or points dirty or burned; air leak in 
intake manifold; weak exhaust valve springs; too great 
clearance between valve stems and push rods; too small gaps 



between spark plug points; or, possibly imperfect contact in 
the commutator. 

It is certain that the condition of the rear axle assembly 
has no effect upon the irregularity of the motor. There is a 
Ford service station in Houston at which any repairs can be 
made. The Ford company does not approve of the use of 
master vibrators, though various ignition companies recom- 
mend them. It is certain, however, that if your coils are 
weak the replacement of your present coil with a new Ford 
coil would improve your ignition. 

Missing: Due to Sticking Valves 

Editor The Automobile: — The two front cylinders in my 
car will run for days and weeks without causing any trouble 
and then, without apparent cause, will cease firing, the cylin- 
ders flood with gasoline and the motor will heat up. On these 
occasions, the plugs give good fat sparks every revolution — I 
have tried them with a screwdriver — but there is no explo- 
sion in the cylinders. What do you think is the trouble, its 
cause and its remedy? N. R. F. 

Mauch Chunk, Pa. 

— The trouble with your two front cylinders seems to be 
sticking valves. The fact that you state that the motor over- 
heats at the same time would lead to the belief that this is a 
cause and not an effect. The probabilities are that the motor 
starts to become overheated, causing the valves to stick, which 
in turn gives rise to misfire. You should look carefully to 
see that the valve stems have proper clearance, that they are 
not bent and that the cooling system is clean and in good 
order. The latter can be aided by flushing out with a sat- 
urated solution of common soda. 

To Time Four and Magneto 

Editor The Automobile: — Kindly let me know the quick- 
est way to time a four-cylinder motor and also the magneto. 

Red Bank, N. J. J. P. 

— The quickest way to time a four-cylinder motor is to take 
advantage of the markings on the flywheel. You will note 
that the point of intake opening and exhaust opening for 
each cylinder is marked on the flywheel, the mark, for in- 
stance, of intake opening No. 1 cylinder being 1.0. No. 1 
indicating intake opens for No. 1 cylinder when this mark 
registers with the mark attached to the engine frame. The 
camshaft gear and the magneto gear should be taken out of 
mesh and the flywheel brought around so that this mark reg- 
isters with the mark on the engine frame or indicator as is 
sometimes used. The camshaft should then be turned, and 
when it is in such a position that the function indicated by 
the flywheel mark is taking place, the camshaft gear should 
then be slipped into mesh. 

In timing the magneto the mark on the flywheel is carried 
around to upper dead center at which position the spark for 
that cylinder should be taking place with the magneto set at 
full retard. The timing of the magneto itself will depend 
upon the make and model. The armature shaft of the mag- 
neto is always arranged so that a spark of maximum inten- 
sity is provided at the moment of breaking the circuit in the 
breaker box. The means for attaining this end varies with 
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the different makes of magnetos and should be learned from 
the manufacturer's instructions or will be furnished through 
the Rostrum if you will give the name and model of the 
magneto. 

Glycerine for Anti-Freeze Solution 

Editor The Automobile: — Will you kindly tell me of some 
practical way to filter cylinder oil to remove the carbon after 
it has been used in the engine? 

2 — Are there different grades of glycerine and what grade 
is best to use in the radiator to form an anti-freezing solu- 
tion? 

Winchester, N. H. H. B. H. 

— The Automobile has no record of any practical way to 
filter cylinder oil to remove the impurities after it has been 
used in the motor. Some people use this old oil for gears and 
state that it has proved quite satisfactory. 

2 — There are several grades of glycerine, depending upon 
the purity. The C. P. or chemically pure grade should be 
used in the radiator. 

Maximum R.P.M. of Long Stroke 

Editor The Automobile: — Is a long-stroke motor capable 
of turning over faster than a short-stroke? 

2 — Would a 4% by 6-in. six-cylinder motor turn faster 
than a 4% by 6% motor of the same design? 

3 — How fast will the highest speed motor turn? What are 
the dimensions of one of these? 

Bea-ver Falls, Pa. E. S. 

— No, not so fast, limiting speed is piston speed in feet 
per minute, not revolutions per minute. 

2 — No, not quite so fast, if of equivalent engineering 
standard of design. 

3 — The highest speed motors in commercial use will turn 
at about 3000 r.p.m. The dimensions would be about 3 in. 
by 5 in. 

Installing Ammeter on 1912 Buick 

Editor The Automobile: — Will you please give me in- 
structions through the Rostrum department of The Auto- 
mobile regarding the proper way of installing an ammeter 
on a Buick car B-26, 1914 model? 

Williamsport, Ohio. C. E. H. 

— In order to properly install an ammeter on a B-26, 1914 
Buick car it will be necessary to remove the motor generator 
from the car and take it apart. When the motor generator 
is taken apart it will be noted that there is a brass strip 
connecting the larger and smaller terminals on the side of 



the motor generator frame. This strip of brass must be re- 
moved and the motor generator reassembled. Then by attach- 
ing one terminal of the ammeter to the larger terminal on 
the side of the generator frame, and the other terminal of the 
ammeter to the smaller terminal on the side of the generator 
frame, the ammeter will be correctly connected except as to 
its polarity. This can readily be determined and the leads to 
the ammeter reversed if necessary. 

The Delco company recommends that where installations 
are made, that an ammeter having a zero center and a range 
of 30 charge and 30 discharge be used. The installation is 
shown in Fig. 2 as regards the strap connection between the 
terminals and a wiring diagram is also given in Fig. 1. 

Rebuilding: 1909 Cadillac for Speed 

Editor The Automobile: — I have an 1909 model Cadillac 
which I am going to convert into a two-passenger raceabout 
and I would like to have you answer the following ques- 
tions through the Rostrum columns of The Automobile. 

1 — Is there any method by which the steering column can 
be lowered? 

2 — It has a Bosch magneto and would like to know how 
often it should be overhauled, and what should be done? 

3 — Kindly show by drawings, etc., a body with bucket 
seats, gasoline tank in rear seats, tire carrier, tool box, etc., 
under rear deck. 

4 — Offer any suggestions that would tend to increase the 
speed and what should the speed be with a gear ratio of 3.5 
to 1 and 33 by 4 tires? A. T. 

Wenatchee, Wash. 

— There is no method of lowering the steering column used 
on the 1909 Cadillac. It is possible, however, that the steer- 
ing gear used in the 1909 roadster could be placed in this 
car, and as the roadster steering gear makes a smaller angle 
with the horizontal than the touring car steering gear, the 
desired result might be obtained in this manner. This, how- 
ever, would be considerable work, as it would be necessary to 
secure an entirely new roadster steering gear as well as mak- 
ing it necessary to secure parts in order to fit the steering 
post to the front of the car at the point where it passes 
through the dash. Special brackets are necessary for this 
purpose, and besides this considerable fitting would probably 
be necessary. 

2 — There is no rule by which you can go in the number 
of times a Bosch magneto has to be overhauled. The Auto- 
mobile has record of a certain Franklin car which has trav- 
eled 150,000 miles without having the magneto touched other 
than occasionally cleaned. There are a great number of cars 





Fig. 1 — Wiring diagram and lliuttratlon showing the method of fastening ammeter to Buick 1914 model B-25 
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which have gone five or six seasons without even having the 
magnets charged. 

8— By referring to your file of back copies of The Auto- 
mobile, you will find a large number of bodies which coin- 
cide with the outline you give. 

4 — As to what speed this car should make with 3.6 to 1 
ratio, and 33 to 4 tires, this of course would depend upon the 
possible r.p.m. of the engine. This is a matter which is 
rather indefinite and difficult to ascertain on a car of this 
model. The standard 1909 gear ratio for the touring car was 
3% to 1, and for the roadster 3 to 1. If one is looking entire- 
ly for speed, the higher gear ratio should of course be used. 
The standard tire on this car is 32 by 3%, the effect of put- 
ting on 33 by 4 tires is the same as would be obtained by 
putting on a higher gear ratio; that is, while the ultimate 
speed is higher, the acceleration is decreased. 

Calculating Horsepower of Gears 

Editor The Automobile: — Would you kindly supply me 
with a formula for calculating the horsepower of cast iron 
and steel gears? 

Brooklyn, N. Y. L. H. 

— The method for calculating the horsepower which can 
be safely transmitted by cast iron and steel gears is the same. 
The following formulae are based upon cast iron and for 
steel it is only necessary to multiply the result by 2.5: 

F = Breadth, or face of tooth in inches. 

T = Thickness of tooth at pitch line, inches. 

V = Velocity at pitch line in feet per minute. 

L = Length of tooth, from root to point, in inches. 

C = Co-efficient 



Hp. = Horsepower transmitted with a factor of safety of 
eight; ultimate tensile strength 30,000 lb. per square inch. 



Fxnxv 

F X T2 X V 




FORMULAE 

(1) Horsepower of Spur Gears = 

(2) Horsepower of Bevel Gears = 

(3) Horsepower of Miter Gears = 



(In formulae for bevel and miter gears, the factors T and 
L express the pitch at large end of tooth.) 

For bevel and miters, thickness and length of teeth have 
been computed at center of face. With a view, however, of 
facilitating calculation, the proportions of factors T and L 
in formulae (2) and (3) have been taken at large end of 
tooth, thus giving same dimensions as for spur gears; hence 
the spur gear formula has been utilized, with the exception 
of co-efficient, which has been determined by averaging the 
proportions of teeth of bevel and miter gears having the 
largest and smallest number of teeth in general use. The 
resultant horsepower is consequently less than in the case 
of spur gears of like pitch. 

For mortise wheels and pinions use thickness of pinion 
tooth. If different margin of safety is desired, multiply above 
result by 8 and divide by factor of safety desired; 2200 ft. 
per minute at pitch line for iron gearing and 3000 ft. for 
wood and iron, are excessive velocities, and should be avoided 
if possible. 



Farm Tractor Field Widens 

13,000 in Operation in States West of the Mississippi — 
7,000 Is Estimate for East 



FARM power, exceeding in extent and cost that for any 
other purpose, even manufacturing in all branches, is 
to-day the only great field of power consumption which 
depends upon animal power in the main. Phillip S. Rose, edi- 
tor The American Thresherman and the Gas Review, Madison, 
Wis., in an address delivered before the International En- 
gineering Congress at San Francisco last September, made the 
prediction that this giant among power-consuming indus- 
tries would also adopt mechanical power for the greater part, 
and that soon. 

Mr. Rose points out that the preferred use of horse and 
mule power by American farmers, in spite of its greater cost 
per unit of energy, is due to the greater "activity" or versa- 
tility of the animal as against the engine. He further states 
that the 24,042,882 horses on farms in 1910, have grown to 
25,411,000 up to Jan. 1, 1916, by estimates of the Department 
of Agriculture, of which 20,328,800 are mature work animals. 
Each horse develops 7/10 hp. so that the animal power on 
farms is estimated by Mr. Rose to aggregate 14,230,000 hp. 
The value of these horses is $2,842,655,000 and their harness, 
$203,200,000, a total of $3,045,855,000, or $214.05 per horse- 
power. He quotes Professor Gebhart of Armour Institute, 
Chicago, to show that steam power plants cost $200 to $175, 
the cost varying inversely as the power of the plant. 

The number of farm horses has increased from about 
7,000,000 in 1870 to about 21,000,000 in 1914, and the acreage 
worked has increased from 185,000,000 in 1870 to 500,000,000 
in 1914, so that though the increase in power available and 
work to be done has kept approximate step, the actual acre- 
age worked per horse has decreased from 20.3 in 1870 to 
about 19.2 since 1900. This greater power expended per acre 



is explained by two things; namely, deeper plowing and 
scarcity and rising cost of farm labor. The draft on a plow 
in ordinary soil increases about in proportion with the depth 
of the furrow in inches, so that deeper plowing, which all 
authorities indorse, requires more power. The scarcity and 
dearness of farm labor has given rise to heavier machines, 
such as gang plows, combined harrows and grain drills, 
larger harvesters, etc., so that each unit of labor is able to 
compass a greater amount of work per day or so that each 
farm requires a smaller number of hands. 

This has led to the breeding of heavier and heavier draft 
animals for the farm until the limit has about been reached. 
Further development along the above lines requires that the 
horse with his limitations be discarded and the limitless 
power of the internal combustion engine employed in his 
stead. Concerning this, Mr. Rose says: 

Mechanical Farm Power 

"Available mechanical farm power consists of steam en- 
gines, internal combustion engines, wind mills and water 
power. Electric power, generated either by steam plants or 
hydro-electric stations, is used to a limited extent in some 
favored localities, as along the Pacific seaboard, in Montana 
and in some of the Central States, but, as yet, it has not come 
into serious competition with any of the other powers. 

"Small water-power plants are available in only a few fa- 
vored localities, and then the cost of the dam and power 
equipment is exceedingly high, so this kind of power may be 
left out of general consideration. 

"The use of windmills has been on the decline for a num- 
ber of years. The principal objection to their use is the 
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smallness of the power units and the uncertainty of obtain- 
ing power when needed. 

"This, then, leaves only two sources of power for serious 
consideration, namely the steam, gas or oil engine. The for- 
mer has been in use in this country since about the year 
1830. Steam did not come into very extensive use until after 
the Civil War, and then only for operating threshing ma- 
chines, running small saw-mills and for grinding feed. Ex- 
periments were made in this country, along in the seventies 
and eighties of the last century, with steam plowing outfits 
but not with much success, either because the engines were 
not designed rigidly enough, or because the country was too 
poor to invest in such costly machines. Probably both causes 
had an influence on the situation. 

"About the year 1898, however, when the Western prairies 
were being opened up so rapidly, a demand arose for heavy 
power outfits to break up the virgin sod and within the next 
five years a number of excellent steam rigs were put on the 
market. Practically every threshing outfit sold throughout 
the West in the early nineties was sold not only for threshing 
bat for plowing also. Thousands of acres were broken by 
these rigs, but their great weight and the difficulty of getting 
water to them on the dry Western plains created a demand 
for something different and better. 

The Gas Tractor Appears 

"It was these conditions, together with the rising price of 
horses, that paved the way for the gas tractor. The first of 
these machines came out about the year 1900, but it was not 
until six years later that they became practical machines. 
Two companies divide the honor of being the pioneers in this 
new industry, the Hart-Parr Co. of Charles City, Iowa and 
the Kinnard-Haines Co., Minneapolis, Minn. The success 
of these machines br6ught into the field a host of competi- 
tors among the old threshing machine manufacturers, and by 
1912 the tractor industry had grown to considerable propor- 
tions. That was the banner year. It was freely predicted 
by many enthusiasts that the horse was doomed and that in a 
very short time all farm work would be done with tractors. 
They practically crowded the steam plowing outfits off the 
market and thousands of farmers bought them. 

"A considerable number succeeded with the tractor, but a 
larger number failed. In some cases, the cause of failure 
was due to the failure of the machine, but in the majority of 
cases it was due either to the ignorance of the operator or to 
the fact that his style of farming was not adapted to power 
machinery. It was also found that the heavy outfits that 
were used to break up the prairies were not adapted to gen- 
eral field work, and so the industry has suffered a partial 
collapse during the last two years. Another factor that con- 
tributed to the general slump in business was the faulty 
methods employed by most of the companies in doing business. 
The market was not well sold. Farmers were induced to buy, 
who could not possibly make a success with a tractor, and 
there was not enough care given to the instruction of the op- 
erators. The tractor has suffered in comparison with the 
automobile because the latter has had the help of countless 
garages to help keep them in good working order. The trac- 
tor, on the other hand, has had to get along generally without 
any expert attention. Invariably, those who have made a suc- 
cess have been good mechanics. In fact, failures among me- 
chanics or those of fair mechanical ability have been rare. 

Demand for Light Type 

"At the present time there is a decided revival in the use 
of the light-weight tractor that sells for a few hundred dol- 
lars and will take the place of a half dozen horses. There 
are perhaps fifty companies that will bring out a light-weight 
tractor this spring in response to a demand by the farmers 
of the corn belt and wheat belts. This demand is not one 
that has been worked up by ingenious and persistent adver- 
tising but comes from the farmers themselves, who realize 



the limitations of animal power and who desire to do a bet- 
ter grade of farming than they have done in the past. Just 
how the light-weight tractor will develop is difficult to fore- 
cast at this time, but where such a genuine need exists there 
seems little doubt that the manufacturers who have had a num- 
ber of years' experience will be able to produce a machine 
that will be able to supplement the horse and the mule, even 
if it does not displace them. The present tendency toward 
very light machines, weighing only 3000 or 4000 lb., probably 
marks the extreme swing of the pendulum toward light 
weight. The tractor that appears, to the writer, to have the 
best chance for ultimate success will weigh from 6000 to 8000 
lb., and have about a 30-hp motor. 

"A careful canvass of the States west of the Mississippi 
made last winter by A. P. Yerkes, a government agent con- 
nected with the Bureau of Farm Management of the United 
States Department of Agriculture, shows that there are some- 
thing like 13,000 tractors in operation. There are probably 
not to exceed one-quarter as many east of the river, making 
something less than 20,000 tractors in use in the entire coun- 
try. These tractors vary greatly in size, but will doubtless 
average close to 40 brake horsepower each. 

"The possibilities for the use of tractors are, however, 
almost unlimited when the number of farms of large size con- 
taining 175 acres or more, is considered. Each one of these 
farms would appear to be large enough to make profitable use 
of some form of mechanical power for general farm use, pro- 
vided one can be built and sold for a price at which the farmer 
can afford to make the investment. 

"Steam traction engines are still used as the principal 
source of power for threshing, and it does not seem likely that 
they will be displaced entirely for a great many years. From 
the best information available, which, by the way, the writer 
has checked over in several ways, it is estimated that there 
are a total of close to 100,000 steam tractors in this country 
used for threshing and other agricultural work. The average 
brake horsepower of these machines is probably about 40. 
Quite a large number are used for plowing, for filling silos, 
grading roads, grinding feed, shredding and husking corn 
and for operating small portable saw-mills. 

Automobiles Fill a Mission 

"There is still left the automobile and the farm truck to 
consider. The latter is used very little, but of the former the 
number is very large, running into hundreds of thousands. In 
the State of Iowa alone it is estimated that there are 65,000 
automobiles owned by farmers, and a number of other States 
are not much behind. Since these are primarily passenger ma- 
chines rather than farm power machines, I shall not spend 
much time with their consideration. Suffice it merely to say 
that they are finding a rapidly increasing use in marketing 
light farm produce and paving the way for better roads and 
for the use of trucks. 

"I said in the beginning that farm power exceeds in value 
and amount that is used in all manufacturing industries. The 
proof has been submitted, but to make it more apparent let 
us tabulate the results: 

Average Total Total 

Kind of Power Number Value Value Power 

Horses and mules.. .25,411,000 $111.85 $2,842,655,000 14,230,000 

Harnesses 20,382,000 10.00 203,820,000 

Windmills 750,000 100.00 75,000,000 75.000 

Steam tractors 100,000 4,000,000 

Gas tractors 20,000 2,000.00 40,000,000 600,000 

Gas engines 1,000,000 150.00 150,000,000 5,000,000 

$3,311,475,000 23,905,000 

"The total power used in all manufacturing enterprises, 
according to the 1910 census, was 18,755,286 hp. Even al- 
lowing a large margin for possible error, it is thus seen that 
the farmer's power problem is a big one and involves millions 
of dollars. Mechanical power, as yet, is much smaller in 
amount than animal power, but it is rapidly increasing and 
within a few years will doubtless assume first place." 
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New-Speed Carbureter 

ALTHOUGH named the New-Speed 
carbureter this instrument is 
intended for all speeds, but takes 
its appellation from James Speed, its 
inventor. This is an automatic design 
and, as will be seen from the section, is 
controlled by a floating air valve which 
is raised by the suction of the motor. 
This valve, which the makers have called 
the elevator, is located in the neck of the 
carbureter and has ports cut in the sides, 
which correspond with ports in the pas- 
sage in which the elevator travels. 

Under normal conditions when the 
motor is idling the elevator is in its low- 
est position which closes all ports and 
only allows fuel to enter through a 
simple passage. Cross-wise in the top of 
the elevator is placed a row of jets which 
are designed to take care of the diffusion 
of the fuel. 

There is also a piston placed in a 
separate compartment in the center of the 
float chamber directly beneath the fuel 
elevator, and attached thereto by a fuel 
stem. The piston being attached to the 
fuel elevator travels at the same distance 
as the latter and is of sufficient weight to 
insure proper balance and proper closing 
of the fuel elevator. It is through this 
fuel stem that the gasoline travels to the 
row of jets in the top of the elevator. 

The amount of fuel flow is governed 
by a metering pin mounted vertically 
upward beneath the fuel stem. As the 
elevator rises, carrying with it the stem, 
the taper in the pin governs the amount 
of fuel admitted. The greater the suc- 
tion the higher the floating valve lift, 
and therefore, the greater the amount of 
fuel and air. Since the meters are all 
straight tapers, it is only necessary to 
put the right taper pin for a given motor 
and to adjust it properly for idling. 
After this it will be automatically cor- 
rect for every other speed. 

The combination dirt and water 
strainer is placed in the gasoline intake 
adjustment. There is no float adjust- 
ment as this is correctly placed at the 
factory. Prices vary from $20 for the 
%-in. size to $46 for the 2-in. — New- 
Speed Carbureter Co., San Francisco, 
Cal. 

Milburn Light Electric Charger 

A charging apparatus which any 
owner can use to charge the battery of 
his electric passenger car is now out 
under the name of the Milburn Light 
Electric Charger. It is designed espe- 




Sectlon through New-Speed carbureter 




Milburn light electric charger showing con- 
nections 




Left — Peerless piston ring lapping tool for 
fitting new rings to worn or oval cylinders. 
Right — Michener valve grinding tool 



cially to meet the needs of persons who 
desire to take care of their own bat- 
teries. With it the electric car owner 
need only turn the main switch in the 
car to charge position, insert the 
charging plug in its receptacle and close 
the switch in the wall panel provided 
with the apparatus. 

The machine consists of a compound- 
wound-direct-current generator direct 
connected to a standard single-phase 
squirrel cage induction motor. The 
squirrel cage motor is non-self-starting 
and the outfit depends upon starting 
from the direct-current end. This is 
accomplished by a four-pole switch, the 
two middle prongs of which stick up 
higher than the others. After the switch 
is thrown in slowly, the shunt field is 
excited and then the armature of the 
direct current is thrown directly across 
the battery. The set then begins to re- 
- volve, the generator acting as a shunt 
motor, the series field being cut out by 
means of the clip. As the switch is 
thrown into the last step the alternating 
current is thrown onto the motor and the 
outfit starts to charge the battery. Being 
compound-wound, the outfit approaches 
a constant potential method of charging, 
the charge starting at a high rate and 
slowly tapering to a low finishing rate. 
This gives a charge which is non- 
gassing and will very materially increase 
the life of the battery. The outfit is 
made two-bearing, ball bearing so that 
all difficulties from bearing trouble are 
eliminated. The price varies from 110 
or 220 volts, 60 cycle, $130, to 25 
cycle, $140.— Lincoln Electric Co., Cleve- 
land, Ohio. 

Stevens Countersinks 

This set of countersinks for fitting 
brake and clutch linings consists of 
9/16, Vi and 13/32 in. countersinks for 
Nos. 7 to 11, inclusive, flat head rivets 
having countersunk heads as well as for 
all sizes of similar rivets. As the shank 
of the countersinks is 6/16 in. in diam- 
eter, they can be used in a hand drill or 
power press. These tools are said to cut 
a clean and accurate hole very rapidly. 
The set sells for $1, but single sizes can 
be obtained. 

For garage and repair shop stocking 
the Stevens company is producing boxed 
assortments of iron and brass wood 
screws, machine screws with nuts, iron 
bolts and copper rivets with burrs. No. 
10 assortment consists of the above 
named packed in a strong cardboard box 
—Stevens & Co., New York City. 

Peerless Lapping Tool 

For fitting new piston rings to worn 
or oval cylinders the Peerless piston 
ring lapping tool has been brought out, 
to avoid running the car 100 to 1000 
miles in order to lap in the rings with 
inferior results. The lapping tool com- 
prises a handle, connecting-rod and disks 
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and nuts for holding the piston rings in 
position while lapping. 

To lap in the piston rings, referring to 
tie illustration, place the lower disk A 
with rod B in the cylinder. The rings C 
ate slipped over the handle D on to the 
disk in the same position in the cylinder 
a.*; they are to be used in the piston. The 
pins are then inserted and the upper 
slotted disk E is placed in position and 
held firmly by the clamping nut F which 
is lightly turned into position. The cyl- 
inder is then charged with piston ring 
lapping compound and about twenty-five 
strokes are made with the handle D or 
until the rings are lapped to fit the cylin- 
ders. The Peerless lapping tool for any 
size costs 50 cents. The extra disks per 
pair are 25 cents and the piston ring 
lapping compound is 25 cents. — Peerless 
Piston Ring Co., Newark, N. J. 

Michener Valve Grinder 

This tool consists of a steel shank with 
a spiral twist on which works an alumi- 
num handle; moving the handle up and 
down causes the shank to turn first in 
one direction and then the other. At the 
top is a ball handle, of wood, with an 
anti-friction bearing, and at the other 
end a blade like that of a screwdriver to 
enter the slot in the valve head. Price, 
$1.50 — E. S. Michener, New Castle, Pa. 

Q. D. Tank Body 

For quick oil transportation and for 
use with gasoline delivery wagons there 
has been put on the market a device 
known as the Q. D. or quick-delivery 
gasoline tank body for Ford cars. Oil 
companies whose service requires rapid 
delivery must provide a method of trans- 
portation of gasoline and oil which will 
quickly carry a supply to customers in 
emergency. This outfit is particularly 
designed to meet that requirement. A 
100-gal. tank with extra cans of lubricat- 
ing oil when required, as illustrated, pro- 
vide a suitable load for the Ford car. 

The tank complete can be attached the 
first time in about 2 hr., after that it 
requires not more than 5 min. to attach 
or detach it, thus providing a double- 
purpose car. The outfit is supplied with 
faucets, air vent, etc., and is used with 
or without box for measures, funnels, 
etc.— Ohio Welding & Mfg. Co., Cin- 
cinnati, Ohio. 

Automatic Radiator Machine 

Two automatic machines which have 
recently been shipped to the Coventry 
Motor Fittings Co. of Coventry, Eng- 
land, which are suitable for radiator 
manufacture, are illustrated herewith. 
The tube drawing machine will form 
tubing or molding in any desired shape 
from flat ribbon material. It will draw 
the tubing with plain or lock seam and 
is capable of drawing enough tube to 
make 200 automobile radiators a day. 

The other machine is an automatic 




Magnalite alloy pistons. Note ribbing 




Q. D. gasoline delivery tank for Fords 




Stolp radiator fin punch press 



self-feeding punch press, taking the 
place of an ordinary press with roll feed, 
and, according to the manufacturer, is 
faster and more accurate than the latter. 
The machine is adapted to the manufac- 
ture of radiator fins, folding over the 
edge, perforating and cutting off, all in 
one operation. The self-feeding press 
will make enough fins or plates for fifty 
radiators a day. — F. H. Stolp, Geneva, 
N. Y. 

No-Glare Nitrogen Bulbs 

Opalescent nitrogen-filled bulbs are 
manufactured in 32-cp. and voltages to 
suit the various standard systems in 
use. The makers state that the lamp has 
been adopted by the States of New Jersey 
and Maryland and that it conforms with 
the anti-glare regulations of other States. 
Long life and high efficiency are claimed. 
Price, $1. — Vosburg Miniature Lamp Co., 
West Orange, N. J. 

Maluminum for Parts 

A malleable form of aluminum, called 
Maluminum has been developed for mak- 
ing car parts which must be light and 
strong. It is used for body molding, 
gearboxes, radiator frames, etc., and, ac- 
cording to the manufacturer, shows a 
tensile strength of 17,500 to 20,000 lb. 
per sq. in., and an elastic limit of about 
16,000 lb. The metal is slightly heavier 
than some aluminum alloys now in use, 
but has the advantage that it is mal- 
leable, can be die cast and can be riveted 
in machine operations. It is also claimed 
that the metal is capable of taking a high 
polish. — Pioneer Brass Works, Indian- 
apolis, Ind. 

Grobet Spark Plug File 

This file is designed especially to 
smooth the contact points of magnetos, 
coils and other ignition apparatus. It is 
claimed to cut smoothly without ripping 
or roughening the metal and without 
wasting platinum. The end of the file 
has a screwdriver point, the handle be- 
ing round. The total length is 6 in., 
while the file surface is 3 in. long. The 
files sell for 15 cents each. — Montgomery 
& Co., New York City. 




Stclp tube drawing machine for use In the manufacture of tubing for automobile radiators 
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Daniel* eight chassis, showing mounting of unit power plant. Note twin exhaust manifolds and separate muffler for each cylinder block 



Daniels Eight of Strong Construction 



Uses Herschell-Spillman 3 1-4 by 5-In. 
Motor — Distinctive Body 

AMPLE power is a characteristic of the Daniels eight, 
made by the Daniels Motor Car Co., Reading, Pa., 
which uses a 3% by 5-in. L-head Herschell-Spillman 
motor with Brown-Lipe gearbox in a unit power plant. The 
cylinders are cast in two blocks of four each with the inlet 
pipes integral and the exhaust pipes bolted on, the crankcase 
being an aluminum casting with the oil reservoir in the 
lower half; separate for easy accessibility. The valves are 
operated from a single camshaft with sixteen integral cams, 
or one for each valve. By staggering the cylinder blocks a 
distance equal to the width of the connecting-rod crankshaft 
bearing, the use of forked connecting-rod ends and of double 
concentric crankpin bearings is rendered unnecessary. The 
connecting-rods work side by side on crankpins and are inter- 
changeable, being I-section drop forgings of two-bolt cap 
construction. The flywheel is of semi-steel with a machined 
steel starting gear ring bolted on. The formula rating of the 
motor is 37 hp. Twin exhaust lines and mufflers are em- 
ployed. 

Force-Feed Oiling 

Lubrication is by force-feed, with regulation by a safety 
valve which discharges excess pressure of oil on the spiral 
gears in front that drive the camshaft and fan. Within the 
crankcase sump is located a geared oil pump which is driven 
by a vertical inclosed shaft and spiral gears. The crank- 
shaft is drilled with oil passages and the connecting-rods are 
provided with oil pipes which permit the oil to be forced to 
the crankshaft, connecting-rod and piston-pin bearings. A 
Mayo cellular radiator is used for cooling in conjunction with 
duplex centrifugal pumps. 

A lV4-in. duplex Zenith carbureter is used with hot air 
intake and dash control for the strangler valve. Ignition 
is by the Westinghouse system in connection with a Willard 
6-volt, 100 amp.-hr. battery, the interrupter being so con- 
structed that the period of contact is practically the same at 
-<s^ll speeds. The Westinghouse starter is also a feature in 



conjunction with a Bendix gear. The Westinghouse 6-volt 
generator for lighting and battery charging is driven by a 
cross shaft and spiral gears at the front of the motor. A 
vacuum fuel feed system is employed, the main tank having 
a capacity of 20 gal. 

The three-speed Brown-Lipe gearset is secured to the 
motor by a bell housing, a multiple-disk, dry-plate clutch 
operating on ball bearings being used. The propeller shaft 
is equipped with a double universal designed to eliminate 
whip at highest speed. Drive is taken through the rear 
springs and torque through a torsion arm. Alloy steel, semi- 
elliptic springs are used, the rear ones being 2% -in. wide 
and slung under the axle. 

Three-Quarter Floating Axle 

A three-quarter floating rear axle is used, the shaft itself 
being of large diameter and the housing of pressed steel, 
other features of its construction being tapered roller bear- 
ings and spiral bevel gears. Brakes are of the conventional 
internal-expanding and external-contracting type, the drums 
being 15 in. in diameter. 

Streamline design characterizes the body which has a 
double cowl finished with a heavy mahogany garnish around 
the top. Battery and tool boxes are set in the sides of the 
splash shields. ' With complete equipment the car sells for 
$2,350. 




Daniels eight, seven-passenger touring car listing at $2,350 
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The Mid-West Section 

BY organizing a Mid- West section of the Society of 
Automobile Engineers, which will embrace not 
only Chicago but such Mid- West cities as Milwaukee 
with more than fifty-seven members of the society, 
Moline, Davenport, Rock Island, Kenosha, Racine, 
Peoria, Aurora, Rockford, Whiting, Ind., the great 
gasoline center, and Gary, Indiana Harbor, South 
Chicago and Waukegan, the great steel centers, a 
broader scope has been given to the society, which 
will unquestionably prove of peculiar value within 
the next year or so. By christening it the Mid- West 
section this latest baby has set a new example in 
section organization, and has demonstrated how it 
will be possible to extend the influence of the society 
and make it more of a living organism in places too 
small to support a section, than it has been hereto- 
fore. 

The big, broad gage conceptions of Chicago and 
the Middle West are ideally set forth in this new 
thought, and instead of holding all of the meetings in 
Chicago, by holding some in Milwaukee and per- 
haps others in Racine or Kenosha, it will be possible 
to open new vistas of opportunity. Essentially the 
Mid- West section is going to make practical meetings 
and demonstrations a major part of its program. It 
will be disappointing if the "I Will" spirit of the 
Middle West does not achieve marked success in this 
new phase of section policy. 



The Front Fender Fallacy 

NEW YORK CITY is being introduced to a front- 
wheel fender campaign for motor trucks and 
automobiles in which it is apparently pre-supposed 
by many of the city officials that the front-wheel 
fender on trucks and passenger cars is going to 
eliminate accidents, whereas statistics show that the 
front-wheel fender is not so great a necessity as the 
rear-wheel guard or fender. More pedestrians are 
run over with the rear wheels than by front ones, 
many of these accidents being due to pedestrians 
walking into the side of vehicles, the fault resting 
with the pedestrian rather than the truck. 

It is doubtful if the front-wheel fender would be 
of any value to prevent pedestrians being run over 
by the front wheels because coroner reports from 
some of our largest cities show that where pedes- 
trians are struck by the front end of a truck or pas- 
senger car that death generally results from concus- 
sion of the brain due to the force of striking the 
pavement, and that quite frequently the wheels do 
not pass over the victim. 

Exports 5 Per Cent 

AUTOMOBILE securities should not be classed as 
. war stocks. The remarkable increases in 
value of some of them are not due to any great 
war business, but to general prosperity at home. 
Whereas, Bethlehem steel is strictly a war stock, 
General Motors, which has had nearly as sensational 
a rise, is not a war stock, for the company has not 
sold a single dollar's worth of war material from 
any of its plants in this country; according to an 
authoritative statement. 

The enormous automobile business now being 
enjoyed is not due to the war. For the fiscal year end- 
ing with June of this year, the country had produced 
automobiles and trucks to the value of $525,000,000. 
During that time the records show that some 
$60,000,000 of automobiles and trucks were exported. 
This means that only about 10 per cent of the total 
business done in automobiles in this country was on 
an export basis. More than half these exports of 
gasoline vehicles were trucks, so that the quantity of 
passenger cars sent out of the country was not over 5 
per cent. 

Electric Progress 

THE convention of electrical men interested in all 
angles of electric vehicle usage again shows, if 
indeed such demonstration were needed, that the 
electric field has much room for development. The 
electric taxicab has many points of advantage and 
Detroit's example may reasonably be followed by 
other cities. That electric vehicles have never been 
popular in European towns is due mainly to lack of 
interest on the part of central station men. In 
America better storage batteries, better vehicles and 
improved charging facilities are consolidating the 
electric's position and guaranteeing its permanence 
as a factor in national life. 
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Huff Chief Engineer 
for Dodge 

Next President of S.A.E. Had 
Been With Packard Since 
Early Days 

Detroit, Mich., Oct. 19 — Beginning 
Nov. 1, Russell Huff, consulting en- 
gineer of the Packard Motor Car Co. be- 
comes chief engineer of Dodge Brothers. 
Almost from the time the first Packard 
car was brought out, Huff has been con- 
nected with Packard development. He 
was the right-hand man, from the en- 
gineering end, of S. J. W. Packard, when 
the latter was making his first cars in 
Warren, Ohio, about 1900. Ever since 
he has been one of the big engineers, not 
only of the Packard organization, but of 
the country. He is to be the next Presi- 
dent of the Society of Automobile En- 
gineers. 

Biddle Co. Enters Field 

Philadelphia, Pa., Oct. 18 — The 
Biddle Motor Car Co., which has been 
newly formed, is preparing to place on 
the market a line of four cars, two of 
which are now ready. These are a tour- 
ing car to sell for $1,880 and a roadster 
at $1,700. The third will be a town car, 
to sell at $3,000, and the fourth a car of 
the same type and equipped with a Due- 
senberg motor. The present chassis 
is designated series D and is equipped 
with a three-point suspended Buda unit 
power plant, with four cylinders, 3% by 
6%. Ignition, lighting and starting are 
Westinghouse and fuel is fed from a 
Stewart vacuum tank. The wheelbase is 
120 in. and tires are 32 by 4. 

Phelps Dodge Advertising Director 

Detroit, Mich., Oct. 19 — George H. 
Phelps who has been assistant to George 
C. Hubbs, assistant general sales man- 
ager of Dodge Bros, has been appointed 
director of advertising. He will have 
charge of all matters concerning the ad- 
vertising department and also of sales 
promotion work. 

Davenport Off for Europe 
Detroit, Mich., Oct. 16— E. W. Dav- 
enport, export manager of the Maxwell 
Motor Co. is en route for Europe to look 
after Maxwell business in Great Britain 
and on the continent. 

Lee Counselman Re-enters Field 

Detroit, Mich., Oct. 18 — After nearly 
one year of retirement from activities, 
Lee Counselman, who in November, 1914, 
retired from the Chalmers Motor Co. as 
first vice-president and general manager 
of the company, has now re-entered the 
active world and has become associated 



with J. T. H. Mitchell, Inc., advertising 
agents, with offices in New York and 
Chicago. He will be with the Eastern 
headquarters, which are at 8 West 
Fortieth Street, New York. 

Mr. Counselman, is well known in the 
industrial world, and more particularly 
in the automobile industry, having been 
connected for seven years with the 
Chalmers Motor Co. 

Paul Smith Chalmers V.-P. 

Detroit, Mich., Oct. 15 — The board 
of directors of the Chalmers Motor Co. 
to-day elected Paul Smith one of the 
vice-presidents of the company, to fill the 
vacancy left through the retirement from 
the concern of Lee E. Olwell. 

Mr. Smith has been with the Chalmers 
company since last June, when he joined 
in the capacity of sales manager and 
was also given charge of the service de- 
partment. He was formerly sales man- 
ager of the old E-M-F and Lozier com- 
panies, and last year started in business 
for himself on the Pacific Coast. 

Harrison Resigns from Chalmers 

Detroit, Mich.,. Oct. 14 — H. R. Har- 
rison has resigned as advertising man- 
ager of the Chalmers Motor Co. and has 
been succeeded by. Gail Murphy, form- 
erly with the Art Metal Construction Co., 
Jamestown, N. Y. 

$2,200,972 in Cars and Trucks Shipped 
First Week of October 

New York City, Oct. 20 — Heavy in- 
creases in the shipments of automobiles 
and trucks to European ports are shown 
in a detailed comparative statement 
showing the values of the respective com- 
modities shipped out of the port of New 
York for the week ending Oct. 9, 1915, 
issued yesterday by the foreign trade de- 
partment of the National City Bank. The 
statement shows that the total shipment 
of cars and trucks was over thirteen times 
that made in the same week of 1914, the 
respective figures being $2,200,972 
against $161,174. The 1915 figure con- 
sists of $1,017,647 in passenger cars and 
$1,183,325 in trucks. 

The greater part of these shipments 
were destined to English ports, with 
France second in order and Italy third. 

Scripps-Booth Price Unchanged 
Detroit, Mich., Oct. 18 — In an an- 
nouncement just made by the Scripps- 
Booth Co., manufacturers of the Scripps- 
Booth roadster, it is stated that there 
will be no reduction in price for 1916. 

Car Factory for Rochester 

Cincinnati, Ohio, Oct. 16 — A new 
automobile company, being formed by 
Harry C Ebert, formerly with the Cin- 
cinnati Car Co., and a group of local 
capitalists, will build a factory at Roch- 
ester, N. Y. 



Importers' Salon 
Jan. 3-9 

Number of Exhibitors at Hotel 
Astor Expected To Be as 
Large as Last Year 

New York City, Oct. 20— The Automo- 
bile Salon in which several makes of 
foreign-made cars will be put on exhibi- 
tion, will be held Jan. 3-9 in the Grand 
Ball Room of the Hotel Astor as here- 
tofore. 

The 1916 Salon will be conducted a? 
usual by the Automobile Importers' Al- 
liance, of which E. Lascaris is president; 
T. E. Adams, vice-president, and S. J. 
Kjeldsen, secretary. Mr. Kjeldsen will 
again manage this exhibition. 

It is expected that the number of ex- 
hibitors will be on a par with last year's 
event which had nine foreign car manu- 
facturers, three body builders, three tire 
makers and two American car makers. 
Allotment of space will be made in about 
ten days. 

To Build Gersix Truck 

Portland, Ore., Oct. 18 — The Gersix 
Co. which is headed by Edward E. Ger- 
linger, and which will produce an as- 
sembled truck rated at 2% tons capacity 
and selling for $2,500, has secured a lease 
on the building formerly occupied by the 
Pierce-Arrow dealer, a two-story brick 
structure at East Third and Oregon 
Streets. A feature of the truck will be 
a six-cylinder Buda motor. It is stated 
that during the past week, orders for 
equipment totalling $175,000 and includ- 
ing 100 sets of Westinghouse starting 
and lighting apparatus, 100 Buda motors 
and a quantity of Sheldon worm gears 
and axles have been placed. In addition 
to assembling trucks, the company will 
also rebuild and sell used trucks. 

Larrabee-Deyo to Build Two-Ton Trucks 

Binghamton, N. Y., Oct. 15 — A 
new concern known as the Larrabee-Deyo 
Motor Truck Co., has been incorporated 
in this city with a capital of $80,000 for 
the manufacture of 2-ton trucks. This 
company is practically a re-incorporation 
of the Sturtevant-Larrabee Co., which 
has made wagons and sleighs in this city 
for the past forty years. The manufac- 
ture of the trucks will start at once. 

Brown Joins Perfection Spring 
Detroit, Mich., Oct 16 — Ralph Brown, 
who was chief engineer of the Keeton 
Motor Car Co., and also the American 
Voiturette Co., later joining the engineer- 
ing force of the Hupp Motor Car Co., is 
now a member of the engineering force 
of the Perfection Spring Co. 
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PageNew Departure 
President 

Elected by Directors to Succeed 
A. F. Rockwell, Founder 
of Company 

Bristol, Conn., Oct. 19 — Special Tele- 
gram — DeWitt Page was elected presi- 
dent of the New Departure Mfg. Co. of 
this city as successor to Albert F. Rock- 
well, founder of the concern, at a meet- 
ing of the board of directors held here 
late this afternoon. Mr. Rockwell re- 
tains his interest in the company but re- 
tires from its active management. 

Houghton Enters Truck Field 

Marion, Ohio, Oct. 16 — The Houghton 
Sulky Co., this city, announces that it 
will start building 1-ton trucks, which 
will be designed principally for delivery 
purposes. It is to be known as the 
Houghton truck and the first of the 
trucks will be on the market about the 
first of the year. L. R. Wottering is the 
engineer in charge of the designing de- 
partment. 

The truck will be equipped with a four- 
cylinder motor developing 22 hp. It will 
have three speeds forward and a float- 
ing rear axle especially constructed to 
take care of overloads. The wheelbase 
will be longer than on most light trucks. 

Republic Rubber Makes Changes 

Youngstown, Ohio, Oct. 15 — As a re- 
sult of certain changes recently effective 
in the working organization of the Re- 
public Rubber Co., L. T. Peterson, first 
vice-president of the company, takes 
charge of all factory operation; A. H. 
Harris will occupy the position of man- 
ager of works and W. D. Morris takes 
charge of all tire departments. 

During the month of September the 
company's output of tires exceeded by 
more than three times its similar output 
during September of last year. The 
output of this department during each of 
the three preceding months was more 
than double what it was during the same 
months of 1914. The production during 
October, up to this date, has exceeded 
anything in the history of the company. 

Adult Must Accompany Child Driver 
Madison, Wis., Oct. 16 — Accompanied 
by an adult person, whether or not such 
adult is competent to run an automobile, 
a sixteen-year-old boy or girl, or one 
younger, may run an automobile on the 
public highways of this State, according 
to an opinion recently given by Attorney 
General Owen to District Attorney G. H. 
Putman of Waupaca county. 
The question arose over interpretation 
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of the law which provides that no person 
under sixteen years of age, unaccompa- 
nied by guardian or other adult person, 
shall be permitted to ride or drive an au- 
tomobile upon the public highways. 

Attorney General Owen says there can 
be no other construction than that in- 
tended by the Legislature. The presence 
of an adult person, he states, would act 
as a deterrent of reckless driving or 
speeding and that it makes no difference 
who the adult person is or what his or 
her ability to drive an automobile. 

Klingensmith Succeeds Couzens 
Nov. 1 

Detroit, Mich., Oct. 14 — Frank L. 
Klingensmith, will, beginning Nov. 1, 
occupy the chair left vacant by the with- 
drawal from the Ford Motor Co. of 
James Couzens, who, as was reported 
briefly in last week's issue of The Au- 
tomobile was vice-president, treasurer 
and general manager of the Ford Motor 
Co. 

Mr. Klingensmith is at present secre- 
tary of the company. This position he 
will relinquish and Henry Ford's son, 
Edsel B, a young man of less than 24, 
will become secretary of one of the big- 
gest and most prosperous industrial or- 
ganizations in the world. 

It might be added that about twelve or 
fourteen years ago Mr. Klingensmith 
was receiving $10 or $12 a week. 

Couzens Out of Canadian Ford 

Ford, Ont., Oct. 15 — The resismation 
of James Couzens as vice-president of 
the Ford Motor Co., Detroit, also means 
his retirement from the Ford Motor Co. 
of Canada, Ltd., of which he was also 
vice-president. He has been succeeded 
by Gordon M. McGregor, who has been 
secretary, treasurer and general man- 
ager of the company and who will con- 
tinue to act as treasurer and general 
manager, while assistant manager W. R. 
Campbell has been promoted secretary. 

To Abolish Wheel Tax 

Lincoln, III... Oct. 16 — Lincoln will 
shortly abolish the offensive wheel tax 
which requires all automobile owners to 
pay a city tax as well as one to the State. 
The city council this week received a 
petition with 1000 names, asking that 
the ordinance be repealed and as the 
sentiment is so strong in this direction, 
the council will act in accordance. 

Sterling Auto Mfg. Co. to Exhibit 
New York City, Oct. 18— In the list 
of exhibitors for the New York and Chi- 
cago shows appearing in The Automo- 
bile last week appears the name of the 
Sterling Motor Car Co., Brockton, Mass. 
This should have been the Sterling Auto 
Mfg. Co., New York City. 
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Stutz Quits Racing 
Indefinitely 

Retires After 5 Years of Suc- 
cessful Competition on 
Road and Track 

Indianapolis, Ind., Oct. 17 — After 
five years in road and track races, the 
Stutz Motor Car Co. has announced 
through its President Harry C. Stutz 
that it will quit the racing game in- 
definitely. In an interview Mr. Stutz 
stated that th.e company may quit for 
six months and then again it may be out 
of the game six years, or forever, de- 
pending on future developments. 

Burman in Blitzen Benz to Try for Records 
at Sheepshead 

New York City, Oct. 15— Harry S. 
Harkness has bought the Blitzen Benz 
from S. A. Fletcher of Indianapolis. Bob 
Burman, its driver in the Ormond 
Beach record trials, will pilot it at the 
Sheepshead Bay Speedway on Election 
Day, where he will attempt to set up new 
records for a circular course. 

Ward Special Averages 70 Miles Daily 

Cleveland, Ohio, Oct. 15 — The Ward 
Special which left the New York Elec- 
trical Show at its opening bound for this 
city, arrived here to-night. The distance 
traveled between New York and Dunkirk 
was 554.6 miles, a daily average of al- 
most 70 miles. Erie was reached Thurs- 
day night and the noon stop yesterday 
was made at Ashtabula, where the bat- 
tery was given an hour's boost. 

Atlas Forge to Add 

Lansing, Mich., Oct. 16 — The plant 
of the Atlas Drop Forge Co. is to be 
considerably enlarged, the stockholders 
having approved a contemplated expendi- 
ture of $40,000 to $50,000 to that effect. 
The present force of 140 men is to be 
doubled. At a recent meeting of the 
stockholders a 10 per cent cash dividend 
on the company's capital stock of $200,- 
000 was declared. 

Puritan Machine Gets Owen 
Detroit, Mich., Oct. 18 — The Puritan 
Machine Co., which recently purchased 
the stock and parts of the Havers Motor 
Car Co., Port Huron, has just taken over 
the stock, and parts of the Owen Motor 
Car Co. 

Splitdorf Gets Foreign Contracts 

Newark, N. J., Oct. 16 — The Splitdorf 
Electrical Co., this city, has received con- 
tracts for equipment for its Dixie mag- 
neto for the English Daimler, the Italian 
Fiat and Isotta, and the Renault. 
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E. V, A. A. Holds Successful Convention 

Many Subjects Discussed — Get-Together Between Electric Vehicle 
Makers and Central Station Interests Advocated — Over 200 Present 



Cleveland, Ohio, Oct. 18 — Two hun- 
dred electric vehicle manufacturers, cen- 
tral station men and others representing 
allied branches of the Electric Vehicle 
Industry, are here to-day at the opening 
of the sixth annual convention of the 
Electric Vehicle Association of America, 
at which the keynote was the marked 
improvement in the co-operation between 
the vehicle makers and the central sta- 
tion people, with a view to a more gen- 
eral use of electrics in all kinds of serv- 
ice. The electric interests have all come 
to realize that they are not obtaining 
the recognition which the performance, 
economy and general utility of electric 
cars deserves, and the convention evi- 
dently intends to get at the root of the 
trouble and to rectify it at once. 

Co-operation Wanted 

Nearly every speaker of the day men- 
tioned this co-operation in one way or 
another, and they were practically unani- 
mous in their belief that this is the sal- 
vation of the business. Station men and 
makers must get together for their mu- 
tual benefit: It is still largely a question 
as to how far one faction must go in its 
assistance of the other. 

Undoubtedly the most interest to-day 
centered around the talk by George H. 
Kelly, (Baker, R. and L. Co.) on the 
problems the electric vehicle industry is 
facing and how they may be met, and also 
the report by Chairman Walter H. 
Johnson of the central station co-opera- 
tion committee, the remarks of both men 
being allied in that they struck the same 
sympathetic note of co-operation. Mr. 
Johnson's remarks were recommended 
for circulation throughout the country 
because they represent so well the views 
of the gathering. 

It was the sentiment that central sta- 
tions should maintain electric vehicle de- 
partments and use electrics wherever 
possible, although' it is inadvisable to try 
to make them use such cars when other 
types of vehicles obviously pay better. 
It was brought out that the only way to 
make the co-operative idea pay is to 
reach the central stations which have 
not already been brought into line. 

Progress Made in 1915 

Mr. Kelly said that the past year has 
shown marked development in the co- 
operation between the different branches 
of the industry, but the two great prob- 
lems are the creating of electric car de- 



mand, and how to care for the cars after 
they are sold. He said, that the electric 
car answers the service demands of 99 
per cent of' the people in cities, as it has 
greater speed than any city will permit, 
and its mileage possibilities are more 
than any one wants. These are the two 
big features on which the public must 
be educated and convinced. The tre- 
mendous problem, he said, is how to show 
the pubile of what the electric is actually 
capable. First the electric vehicle people 
must sell themselves on the merits of the 
cars, and then the rest will follow. 

Electric Taxicabs Coming 

The electric taxicab received a great 
deal of interest, Mr. Kelly predicting, 
that in five years it will have completely 
displaced the gasoline type. I. S. 
Scrimger, Detroit Taxicab & Transfer 
Co., which is the pioneer in this field, 
gave some information regarding the 
successful operation of such vehicles, 
and the interest shown may be taken as 
most significant of the development that 
is to come. 

Two cars are here after long cross- 
country runs, demonstrating that elec- 
trics can be run long distances. The 
Ward electric successfully made the 740- 
mile run from New York without mis- 
hap, and one of the Detroit taxicabs was 
driven from Detroit 

1916 Officers Appointed 

Cleveland, Ohio, Oct 19 — Business 
sessions of the Convention were closed 
following the election of officers for the 
ensuing year. These will be as follows: 

President, W. H. Johnson, Philadelphia 
Electric Co., Philadelphia; vice-president, 
E. S. Mansfield, Edison Electric Il- 
luminating Co., Boston; treasurer, H. 
M. Edwards, New York Edison Co. Di- 
rectors, W. H. Blood, Jr., Stone & Web- 
ster, Boston; P. D. Wagoner, General 
Vehicle Co., Long Island City; G. H. 
Kelly, Baker R. & L. Co.; J. F. Gil- 
christ, Commonwealth Edison Co., Chi- 
cago. 

The incoming administration is there- 
fore represented by four central-station 
men and two vehicle manufacturers. 
The attendance was over one-fourth cen- 
tral-station representatives and one- 
seventh car manufacturers. The key- 
note of to-day's business was the favor- 
able reception of an invitation given by 
E. A. Lloyd, president of the National 
Electric Lamp Association, for co-opera- 



tion with that body with possible future 
affiliation as the result. The discussion 
Tuesday emphasized the fallacy of try- 
ing to sell electric trucks for service bet- 
ter adapted to other types of vehicles, 
and the central station was designated 
as the most valuable influence in per- 
suading municipalities to adopt electric 
vehicles. There was considerable inter- 
est in the new battery rental schemes 
that are coming into vogue, many seeing 
in this movement a helpful factor in rele- 
gating the most annoying battery wor- 
ries to the discard. 

Of the papers presented to the meet- 
ing all had special interest for different 
classes of membership, and two which 
bear particularly on the manufacturing 
end of the automobile industry are re- 
printed in but slightly abridged form 
below. 

Why Electric Taxicabs 
Should Succeed 

By I. S. Scrimger 

Electric taxicabs were first considered 
by the Detroit Taxicab & Transfer com- 
pany about two years ago, although, 
personally, I had considered the matter 
two years prior to the time my company 
took the proposition up. 

I think everyone in the taxicab busi- 
ness will bear me out when I say that (lie 
life of a well made gasoline car in a 
hard service, such as the taxicab busi- 
ness is, could not be much over five years 
at the outside. My judgment is that a 
gasoline car to perform satisfactorily 
will cost $2,000 to $2,500. Using the 
five-year period as the maximum as the 
life of the gas car, it means that a taxi- 
cab company is replacing their equip- 
ment every five years. 

In Detroit, we get 70 cents for our 
first mile and 40 cents for each additional 
mile; single tariff meters being used. In 
other words, it doesn't make any differ- 
ence as to the number of passengers 
carried, whether one or four — the capa- 
city of the cab — the rate is the same. 
Comparative figures between the Detroit 
Taxicab & Transfer Company and other 
companies in the United States show 
that the cost of operation per mile is be- 
tween 30 and 35 cents. Taking the 30 
cents per mile cost as the basis for figur- 
ing, if a cab covers 2 miles we receive 
$1.10. If the cab returns empty, we 
have covered a distance of 4 miles for 
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which we have received $1.10. The cost 
per mile being 30 cents shows that we 
have lost on this run, and the history of 
the taxicab business throughout the 
United States is that from 40 to 60 per 
cent of our distances covered are empty 
mileage. The revenue obtained from 
service rendered in Detroit is about 33 
cents a mile. You will, therefore, see 
that very little profit is to be made with 
an expense of between 30 and 35 cents a 
mile and an income of 33 cents a mile. 
It, therefore, became necessary that we 
obtain equipment that could be operated 
more cheaply than gasoline cabs. 

First Cab Successful 

About two years ago, we decided to 
build one electric cab as an experiment, 
and the president of this company and 
myself consulted with the manufacturers 
of electric vehicles in Detroit, but they 
were all too busy to give us much 
thought, and claimed they could do noth- 
ing for us unless we were willing to 
accept the chassis for the pleasure car 
they were building. The taxicab busi- 
ness being a commercial business, we 
could see how a pleasure electric car 
could be made to serve our purpose. We, 
therefore, were compelled to build our 
first car. This we did under the super- 
vision of our engineer, Mr. W. J. Behn. 
Our first car was placed in service at the 
Hotel Ponchartrain at 2 o'clcock in the 
afternoon, June 25, 1914, and up to the 
present time has been in continuous serv- 
ice about a year and three months. No 
advertising was done, nor an announce- 
ment of any kind made when this ca'o 
went into service. We thought it best to 
start the electric service, and allow the 
public to judge whether or not the elec- 
tric cab would meet all requirements. 
It was only a short time when we com- 
menced to receive letters of approval, 
and the cab met with such a signal suc- 
cess that we decided to build eleven mon\ 
These additional eleven electric cabs 
went into service last December and 
January, and have, therefore, been in 
service about eight months. We are just 
completing fifteen additional electric 
cabs, which will be completed between 
now and the 15th of October, and we 
have twenty more under way, which will 
be in service about the 1st of January. 
This will give us an equipment of forty- 
seven electric cabs. 

Cab Field Neglected 

It seems to me that the manufacturers 
of electric vehicles have not kept pace 
with the manufacturers of gasoline vehi- 
cles. I mean by this that the public de- 
mand better mileage and better looking 
cars than those that are now in service 
throughout the country. One of the first 
questions we are asked is — how many 
miles can you get on ane charge, and 
then — how fast will they go? 

AH of our twelve cabs now in service 



are being operated 24 hr. a day with two 
drivers; each man working 12 hr. To 
enable us to operate our electric cabs 
24 hr. a day, we have had installed at the 
edge of the sidewalk at the Hotels Stat- 
ler, Tuller, Griswold House, and Pon- 
chartrain charging boxes, and our cabs, 
while standing idle, are on charge. The 
Edison Illuminating Company of Detroit 
have co-operated with us in every way 
possible, and has given us power wher- 
ever it was possible to do so. 

We feel that we have constructed for 
our service a thoroughly up-to-date, 
practical electric taxicab. Some eight 
years' experience with the gasoline car 
taught us the weak points of the gas car, 
and we have tried to overcome them with 
our new construction. 

Our cab has a 121-in. wheelbase, and 
the interior of the cab body proper has 
a space about 68 in. long and about 50 
in. wide, which you wiU see enables us 
to carry from four to five passengers 
very comfortably. Our experience 
taught us that the limousine type of body 
was preferable to the landaulet type, and 
could be operated with less expense. We 
are using Silvertown Goodrich pneu- 
matic tires, and have' already made a 
wonderful mileage showing with these 
tires. 

In conclusion, our operating cost per 
mile up to the present time has not ex- 
ceeded 20 cents a mile. This cost in- 
cludes drivers' wages, overhead, tire ex- 
pense, garage expense, depreciation and 
every expense in fact which is incidental 
to the operation of the taxicab business. 
The only point on which we are uncertain 
is the life of the car. We feel that the 
car has been so well made that we may 
be able to depreciate this car over a 
period of ten years. This, of course, is a 
problem which time alone will tell 
whether or not we are correct. 

Performance of Gas and 
Electric Trucks 

By William J. Miller and Stephen 
G. Thompson 

One of the many favorable arguments 
advanced by the electric vehicle sales- 
man in his efforts to combat the more 
popular gasoline machine has been that 
in its field of application this type of 
vehicle can accomplish practically as 
much in a day as can the higher speed 
gasoline machine, and do so at a less 
cost. 

This paper is compiled with the pur- 
pose of developing the statement from 
one of theoretical assumption to one of 
scientific fact substantiated by practical 
demonstration ; and to do this clearly, re- 
course to several charts has been made, 
which not only makes for brevity in the 
paper itself but has the advantage of 
concise presentation. 



In pursuing this argument several 
factors must first be ascertained, and 
their relation to the subject as a whole 
weighed to determine all the contribu- 
tory causes for the existence of the be- 
lief at all. Of these factors the impor- 
tant ones are: 

1. The speed of acceleration and of 
deceleration of the gasoline machine; 

2. The speed of acceleration and of 
deceleration of the electric machine; 

3. The probable frequency of stops 
expressed in stops per mile; 

4. The effect of other traffic on the 
highway as it relates to stops and speeds ; 

5. The total time available for run- 
ning the vehicle. 

This last is so important that it might 
be the determining factor in deciding 
whether to use power wagons at all, be- 
cause with a relatively high standing 
time the advantages of power wagon 
operation over those of horse-drawn 
vehicles entirely disappear, as the pro- 
portion of the day when the machine is 
running is insufficient to make an ap- 
preciable reduction in the total running 
time; hence the machine can do no more 
work. 

Now, returning to the several factors 
bearing upon the subject in hand, the 
first two, relative to the speed of accel- 
eration and deceleration of the gasoline 
and electric machines, are shown in the 
following: 

table I 









Total Distance 


Elapsed 


Speed M.P.H. 


Traveled (ft.) 


Time in 


Gas 


Elec. 


, »- 


Elec 


Seconds 


Gas 


1 


1.5 


2.5 


1.10 


1.84 


2 


2.0 


4.2 


4.40 


6.98 


3 


4.4 


5.4 


10.03 


14.33 




4.4 


6.0 . 


16.79 


22.78 


5 


6.0 


6.6 


23.84 


32.04 


6 


5.6 


7.2 , 


31.63 


42.33 


7 


6.8 




40.59 


53.35 




8.4 


u 


51.61 


64.81 


9 


9.0 




64.39 




10 


8.8 




77.43 




11 


8.5 




90.10 




12 


9.6 




103.51 




13 


10.6 




118.79 




14 


. 11.2 




134.96 




15 


11.5 




151.79 




16 


11.8 




168.91 




16 2-5. . 


. 12.0 




186.50 





This shows a series of observations on 
the acceleration and deceleration of 
gasoline and electric trucks of equal load 
capacity and quality made under iden- 
tical operating conditions, the gasoline 
vehicle, however, having a speed capacity 
of 50 per cent in excess of that of the 
electric. 

It will be observed that for the first 
eight seconds of acceleration the speed 
of the electric machine exceeds that of 
the gasoline, at which time it has reached 
its maximum, and that the acceleration 
of the gasoline machine to a speed 50 
per cent higher than that attained at 
this point requires practically the same 
time in seconds, the elapsed time, speeds 
in miles per hour and distance traveled 
for each type of machine being as 
follows : 

Table II. is a record of a series of ob- 
servations on a delivery service in a city 
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of 750,000 inhabitants and the surround- 
ing towns, operating within a radius of 
15 miles of the business center. 

For purposes of segregation the statis- 
tics are charted in zones according to the 
mean distance from the delivery route 
to the store. The mean distance is one- 
half the sum of the distance from the 
store to the first delivery stop and from 
the last delivery stop returning to the 
store. The characteristics of the zones 
may be given as follows: 

Zone 1 — Business and city residential 
apartment house sections; 

Zone 2 — Residential apartment houses 
and flat sections; 

Zone 3 — 3-apartment flat sections and 
private houses; 

Zone 4 — Private houses in suburban 
towns. 

This Table II. requires close analysis, 
as in it is contained the factors con- 
trolling the operation of a delivery sys- 
tem and limiting the movement of the 
vehicles employed. These factors are 
here emphasized, as they are those 
usually overlooked in the ordinary course 
of power wagon application; and be- 
cause they are overlooked the popularity 
of the gasoline machine sways the 
buyer toward it regardless of the prac- 
ticability of its application. 

These important contributory factors 
are enumerated in the title heads of the 
table, and establish the following: 

1. Probable average stops per mile: 

Zone 1 6 Zone 3 5 

Zone 2 7 Zone 4 4 

2. Time elements in proportion to the 
total consumed, as follows: 

Time running on route 29.86 percent 

Time running oft route 17.76 per cent 

Time delivering 28.18 per cent 

Time loading 24.20 per cent 

3. Relative values of the "miles off 
route" and the "miles on route" 36 per 
cent and 64 per cent respectively. 

With all of this accumulated data, we 
have established the factors affecting the 
speed of movement as it relates to the 
total day's work performance of gasoline 
or electric machine, and by applying 
these to the different zones the efficiency 
of the two types of vehicles may be de- 
termined. Therefore, if we resolve all 
these factors to a comparative basis we 
will find that for equal work performance 
the gasoline machine will but slightly 
excel the electric, which difference is of 
little consequence when the time-saving 
effected is properly segregated into the 
different time elements of a 9-hr. day. 
For example, on the basis of the calcula- 
tions in Table II, the time elements in a 
9-hr. day would be as follows: 

Time running on route. . . 2 hours 41 minutes 

Time running oft route 1 hour 36 minutes 

Time delivering 2 hours 32 minutes 

Time loading 2 hours 11 minutes 

Of these only the first two are affected 
by the relative speeds of the machines, 
the first being partially governed by the 



frequency of stops and the second by the slow-moving traffic, we then find that 

speed capacity of the machine. this apparently increased efficiency of 

On an average basis of six stops per the gasoline machine will almost entirely 

mile and a daily work performance equal disappear. For proof of this we have 

to that possible with the electric vehicle, the record of 100 days' observation of 

deductions based upon the facts as pre- two gasoline and two electric trucks of 

sented in Tables I. and II. would deter- equal capacity operating in the service 

mine the daily saving of gasoline ma- of the Central Stamping Company be- 

chine over electric to be 73 min., which tween Newark, N. J., and New York 

for increased performance must be City. Here it was found that the gaso- 

segregated into the time elements as line machines could attain an average of 

follows: only 58 per cent of its maximum speed. 

Time running on route 21.80 minutes wnile the electric maintained 72 per cent 

Time running oft route 12.96 minutes of its maximum possible speed. Ex- 
Time delivering 20.57 minutes . . , , . r 

Time loading 17.67 minutes pressed in miles per hour, this amounted 

It will be seen that all of the fore- *» 6.1 miles for the gasoline machine 

going is based upon unimpeded traffic an ^ 5 - 8 miles for the electric, 

when the machines are able to reach The value of this increased speed, or, 

their maximum speed between stops and for that matter, the increased efficiency 

when running off route. Now if we as deducted in our calculations, is rather 

qualify these figures with a considera- questionable when the cost of obtaining 

tion of the effect of traffic stops and it is considered. 

Table II 



Mean dis- 
tance to 
route 


No. of 
stops 


Miles 

on 
route 


Miles off 
route 


Approx. 
stops per 
mile on 
route 


Time factors 


Running 


Del'y 
min. 


Load 
min. 


Total 


On 
route 
min. 


Off 
route 
min. 


Out 


In 


Hr. 


min. 






9 


I.o 


0-5 


0.3 


9.0 


9-5 


6-5 


19.0 


35 


I 




IO 




o.45 


20 


4-3 


0.6 


0.3 


5-o 


42.0 


14.0 


39-c. 


34 


2 


9 




o-45 


29 


6.1 


0.7 


0.2 


4-9 


42.0 


15.0 


32.0 


43 


2 


12 




o-5 


23 


4-3 


0.7 


0.4 


5-0 


35-0 


15.0 


46.0 


53 


2 


29 


M 

V 


o.6 


25 


3-3 


0.7 


0.6 


8.0 


41-5 


10.0 


26.5 


31 


I 


49 


a ■ 


o.6 


21 


3-75 


0.6 


0.6 


6.0 


27.0 


9.0 


34-0 


69 


2 


19 




o.6 


7 


2.1 


0.8 


0.4 


3-° 


11.0 


6.0 


7.0 


A 
O 




30 




0.7 


1 1 


2-5 


I.I 


0.4 


4.4 


18.0 


18.0 


18.0 


50 


I 


44 




0.8 


17 


3-4 


I.I 


0.5 


5-o 


23.0 


17.0 


31 0 


43 


I 


54 




0.85 


*4 


3-1 


I.I 


0.6 


8.0 


38.0 


23.0 


48.0 


38 


2 


27 




I 0.9 


36 


3-9 


0.4 


"•4 


9.0 


34-o 


13-0 


57-o 


47 


2 


31 




r.o 


16 


3-5 


1.8 


0.2 


4-5 


32.0 


130 


130 


46 


I 


44 




1.0 


5° 


8.0 


1.0 


1.0 


6.0 


93o 


35-o 


111.0 


3° 


4 


29 




1.0 


*3 


3-5 


J -5 


0.6 


7.0 


27.0 


23.0 


77.0 


29 


2 


36 




1.1 


40 


9.0 


1.0 


1-3 


45 


76.0 


34-o 


46.0 


64 


3 


40 




1.1 


45 


7-3 


l.i 


1.2 


6.0 


68.0 


24.0 


48.0 


65 


3 


25 




1.1 


22 


3-3 


1-5 


0.8 


6.6 


25.0 


18.0 


33" 


44 


2 






1.1 


25 


2.2 


1. 1 


1.2 


11.0 


27.0 


24.0 


48.0 


44 


2 


23 


« 


1.1 


21 


3-8 


0.9 


1.4 


5-5 


34-0 


i 5 .ci 


39-0 


34 


2 


02 


a • 


1.1 


20 


4.0 


i-7 


0.6 


5° 


38.0 


21.0 


57-o 


58 


2 


54 




1.4 


37 


5-9 


1.1 


i-7 


6.0 


55o 


31-0 


55-0 


49 


3 


10 




1.6 


26 


5.1 


0.7 


2.5 


5.0 


28.0 


31-0 


41.0 


46 


2 


26 




1-7 


46 


7-7 


'•9 


1.6 


6.0 


72.0 


33*> 


560 


34 


3 


15 




1-7 


3° 


2.4 


1.6 


1.8 


12.5 


25.0 


26.0 


39° 


44 


2 


14 




1.8 


7i 


20.6 


i-9 


1.8 


3-5 


181. 0 


98.0 


142.0 


22 


7 


23 




1-9 


35 


3-7 


3-2 


0.7 


9-3 


30.0 


27.0 


43° 


52 


2 


32 




»-9 


43 


7-4 


2.2 


1-7 


6.0 


62.0 


36.0 


64.0 


83 


4 


°5 




I 1-9 


42 


7.0 


2.2 


1-7 


6.0 


59° 


34-° 


S5.0 


77 


4 


15 




2.0 


31 


8.0 


1-9 


2.1 


4.0 


64.0 


38.0 


34-0 


•25 


2 


41 




2.0 


24 


8.5 


3-1 


1.0 


3.0 


S6.0 


39o 


79.0 


42 


4 


06 


2.1 


51 


12.2 


1-7 


2.5 


4.0 


1 1 7.0 


50.0 


142.0 


125 


7 


14 


V 

§' 


2.1 


32 


4-9 


2.2 


2,0 


7.0 


39o 


43° 


55-o 


40 


2 


57 


N 


2.1 


5' 


"•3 


2.0 


2.2 


4.4 


97.0 


30.0 


87.0 


48 


4 


22 


2.2 


40 


5-6 


2.0 


25 


8.0 


53-° 


46.0 


52.0 


59 


3 


3° 




. 2.6 


27 


4.2 


2-3 


2.8 


6-5 


40.0 


450 


34° 


19 


2 


18 




r *-9 


59 


10.8 


2.6 


3-3 


5-o 


92.0 


50.0 


81.0 


34 


4 


17 




3-° 


29 


4-5 


2.1 


3-9 


7.0 


55-o 


470 


34-o 


5« 


3 


07 


•* 


3-*5 


27 


7-7 


3-3 


3-2 


3-5 


68.0 


53-c 


45-0 


30 


3 


16 


V 


3-3 


43 


8.2 


3-3 


3-3 


5-2 


80.0 


59o 


51-0 


60 


4 


10 


a • 


3-4 


44 


9-i 


3-3 


3-4 


4.8 


80.0 


54-0 


58.0 


58 


4 


10 




3-7 


26 


5-3 


3-6 


l S 


5.0 


50.0 


58.0 


36.0 


77 


3 


41 




6.8 


67 


25-1 


6.8 


6.9 


2.6 


183.0 


91.6 


136.0 


35 


7 


25 




I 8.5 


53 


19.6 


72 


9-9 


2-7 


131.° 


- 108.0 


69.0 


43 


5 


51 






1418 


287.15 


82.1 


80.3 




2488.0 


1480-5 


2347-5 


2016 


138 


53 



Digitized by 



Google 



October 21, 1915 



THE AUTOMOBILE 



763 



Continental 100% 
Stock Dividend 

Motor Co. Increases Capital 
—$500,000— Surplus $500,- 
000 Over 1914 

Detroit, Mich., Oct. 20 — Special 
Telegram — At a stockholders' meeting 
held yesterday it was decided that the 
capital stock of the Continental Motor 
Manufacturing Co. be increased $500,000 
or to $2,900,000. A stock dividend of 
100 per cent was declared. The surplus 
for the fiscal year ending June 30, was 
over $1,200,000 or $500,000 more than 
in 1914. 

10,548 Cars in Spain 

Madrid, Spain, Oct. 16 — The total 
number of private automobiles regis- 
tered in Spain on Jan. 1, 1915, was 10,- 
648. The Province of Madrid led with 
2405 registrations. The population of 
Spain is about 20,000,000, giving a car- 
to-population ratio of one in every 1896 
people. These statistics serve to indicate 
a large field apparently practically un- 
touched. This is brought out by com- 
parison with the United States, where 
there are over 2,000,000 cars to 100,000,- 
000 population. 

No Gasoline on Sunday in Elizabeth 
City 

Elizabeth City, N. C, Oct. 15 — Auto- 
mobilists who travel to or through this 
city on Sundays will do well to investi- 
gate their supply of gasoline and lubri- 
cants; they will not be able to get these 
needed supplies on a Sunday. This has 
been decided by the Board of Aldermen 
which has passed an ordinance to that 
effect. The ordinance also applies to 
cigars, cigarettes and tobacco, and the 
only commodities which can now be 
purchased on the seventh day of the 
week, are, drugs, milk and ice cream. 

Change in D. C. License Board 
Washington, D. C, Oct. 16 — The Dis- 
trict of Columbia automobile board has 
ceased to be a separate branch of the 
local government and has been amalga- 
mated with the license branch of the as- 
sessor's office. W. H. Coombs, license 
clerk, is designated as its secretary. 

Wisconsin Cars Average $480 Value 
Milwaukee, Wis., Oct. 16 — The aver- 
age value of automobiles in Wisconsin, 
according to the computation of the Wis- 
consin tax commission, is $480, compared 
with a valuation of $635.52 used in 1914. 
The greater number of cars now owned 
in the- State is responsible for the de- 
crease in average valuation. At the 
same time the average valution of a 



horse has decreased from $104.32 to 
$101.93; a cow, from $37.22 to $36.94; a 
hog from $12.69 to $10.58. At the de- 
creased average valuation, the total val- 
uation of motor vehicles, exclusive of 
motorcycles, has increased $4,887,152, 
and the grand total valuation of motor 
vehicles for the 1915 tax roll is $29,792,- 
879. Only 66,847 motor vehicles of the 
79,000 registered are actually assessed. 

Bad Pavements Make Dimmers Hardship 
in Akron 

Akron, Ohio, Oct. 16 — Following the 
police crusade against motorists who 
drive with undimmed or without lights, 
which resulted in the arrest of twenty- 
eight automobilists, directors of the 
Akron Automobile Club called a meeting 
to extend the co-operation of the club to 
the police in enforcing the ordinance. 

In enforcing the dimmer ordinance, 
however, the club urged upon police the 
use of discretion in making arrests for, 
it was held, the streets of Akron are in 
such bad condition in many sections that 
lights stronger than 12-candlepower are 
needed in avoid accidents in passing 
over them. 

Depreciation Table for Assessors 

Olympia, Wash., Oct. 12— To assist 
county assessors in valuing automobiles, 
the commission is suggesting the adop- 
tion of a uniform depreciation table. Ac- 
cording to the table an automobile origi- 
nally costing $500 has depreciated in 
value 10 per cent when first put in serv- 
ice, and is worth only $370 at the end of 
six months. For the second year its 
value is $320, for the third year $270, 
fourth year, $220 and fifth year, $170 
and after five years $140. Similar 
rates of depreciation are adopted for 
cars of higher values. 

Seventeen Cars Deliver Cleveland Mail 

Columbus, Ohio, Oct. 16 — Seven au- 
tomobiles replaced horse-drawn wagons 
in the transfer of mail to and from local 
railroad depots recently, when the new 
contract for this work went into affect. 
There are now seventeen automobiles 
engaged in carrying mails for the Co- 
lumbus postoffice. But two single-horse 
wagons, delivering parcel post matter in 
the business district, are now used by 
the local postal department 

Postmaster Kinnear said the mails 
were out 30 min. earlier in the morning 
as the result of the difference in speed of 
the cars over the horses. 

Hunt Stromberg Detroit Manager 
Detroit, Mich., Oct. 19— George H. 
Hunt, formerly connected with the offices 
of the Stromberg Motor Devices Co., Chi- 
cago, has been appointed manager of the 
Detroit branch. 



25,000 in Safety First 
Federation 

N. Y. Accidents Reduced 4790 
in Nine Months Due to 
Society's Work 

Detroit, Mich., Oct. 19 — At to-day's 
first session of the first annual conven- 
tion of the Safety First Federation of 
America, after the introductory address 
by President Darwin P. Kingsley, who 
dwelt upon the subject of permanent 
world peace, the first annual report was 
read by Executive Secretary Frederick 
H. Elliott. It showed that the combined 
membership of the federation is now 
about 25,000. Statistics were read show- 
ing what the Safety First Society of 
New York had accomplished within the 
rather short period it has been in ex- 
istence, one striking example given being 
that of the reduction in the non-fatal 
accidents in the streets of New York be- 
tween Sept. 1, 1914, to May 31, 1916. dur- 
ing which period the new ordinance sug- 
gested by the society and which provides 
for near side stop for surface cars, has 
been in effect. During that time there 
were 4790 less non-fatal accidents than 
in a corresponding period before the 
ordinance went into effect. 

Urges Examination of All Driven 

Harold W. Newman, commissioner of 
public safety of New Orleans, La., 
spoke on the subject, Necessity of Exam- 
ining All Motor Vehicle Operators. He 
urged that not only be it compulsory for 
chauffeurs to be examined as to their 
fitness to operate an automobile, but said 
that it is just as important that every 
car owner and car purchaser should be 
compelled to undergo a thorough exam- 
ination. 

Furthermore, it is suggested by the 
speaker that only those who pass the ex- 
amination successfully be permitted to 
drive a car. Such action should be 
country-wide. 

Co-operation on Behalf of the Auto- 
mobile Manufacturers was the subject of 
J. Walter Drake, president of the Hupp 
Motor Car Co., who spoke as the repre- 
sentative of the National Automobile 
Chamber of Commerce, Inc. The key- 
note of his talk was that what is and will 
always be most needed in the safety first 
movement as well as other campaigns for 
betterment, is education of the people 
rather than legislation. 

Zimmerschied to Speak 

To-morrow Karl W. Zimmerschied, 
chairman of the standards committee of 
the Society of Automobile Engineers, is 
scheduled to address the convention, his 
subject being: The Contribution of Auto- 
mobile Engineers to the Movement for 
Public Safety. 
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Ford Surplus Gains $10,308,738.59 in 
10 Months— $43,788,151.23 Cash on Hand 

Fiscal Year Changed— Cash on Hand Increased $16,346,682.44 
Over 1914— Total Assets Are $88,535,840.41, an 
Increase of $26,903,583.25 for Year 



Detroit, Mich., Oct. 14 — The Ford 
Motor Co. during its 1915 fiscal year, 
which ended July 31, and extended over 
a period of only ten months, instead of 
twelve, as in 1914 and former business 
years, was able to set aside the extra- 
ordinarily large surplus of $59,135,- 
770.66. This is an increase of $10,308,- 
738.59 over the surplus at the end of 
1914, $31,011,607.66 more than the sur- 
plus was in 1913 and an increase of $44,- 
390,675.09 over the 1912 surplus. 

Even more astonishing is the cash on 
hand or in banks, which totaled $43,788,- 
151.23 at the end of last July, or ten 
months, while at the end of September, 
1914, or for twelve months, the total 
was only $27,441,468.79 which means 
that in the ten months of the 1915 busi- 
ness year the cash increased by $16,- 
346,682.44. In 1913 the cash balance 
was $13,225,710.82 and in 1912 it totaled 
$6,400,100.66. 

The total assets for the past year 
amount to $88,535,840.41 or an increase 
of $26,903,583.25 over 1914. On the as- 
sumption that the fiscal year had been of 
twelve months instead of ten, the total 
assets might have reached the enormous 



sum of $103,291,814.41 and the surplus 
might have totaled $73,891,744.66. 

$14,335,767.87 in Merchandise 

Among the different items mentioned 
among the assets the biggest is that of 
merchandise, which means raw and 
finished materials or products, inven- 
toried at cost. This account figures for 
$14,336,767.87 - on the balance sheet, 
which is an increase of $5,051,318.61 over 
the total of 1914. 

Buildings and building fixtures are 
next on the assets list with a total of 
$12,931,884.45 or an increase of $2,216,- 
856 over the 1914 total. The factory 
equipment account shows an increase of 



Ford Company's Cash in Bank or 
at Hand Increase 

Year Total Increase 

1912 J6.400.100.66 

1913 13,225,710.82 $6,825,610.16 

1914 27,441.468.79 14,215,757.97 

1915 43,788,151.23 16,346,682.44 

Ford Company's Surplus Increase 

1912 "... $14, 745,095.57 

1913 28,124,173.68 13,879,078.11 

1914 48,827,032.07 20,702,858.39 

1915 59,135,770.66 10,308,738.59 



Ford Motor Co.'s Balance Sheet for 1912, 1913, 1914 and 1915 



1912 

Cash on hand and in banks $6,400,100 

Michigan municipal bonds at cost 1,075,051 

Accounts receivable 230,912. 

Merchandise inventory at cost. . . 6,629,533. 

Outside investments 7,772. 

Prepaid expenses 44,591 

Real estate 820,636. 

Buildings and building fixtures. . 2,596,115. 

Factory equipment 371,110. 

Furniture and fixtures 58,059. 

1'ower plant and machinery 1,843,967. 

Tools 566,510. 

Patterns 66 - 8 ?J 

Patents 51,793. 

Machinery, tools and equipment 

at branches 52,746.30 



ASSETS 

1913 

$13,225,710.82 
1,283,943.59 
448,233.93 
9,046,171.68 
7,433.32 
215,259.29 
1,540,483.42 
4,615,156.82 
676,589.49 
77,357.60 
2,832,907.33 
824,901.04 
92.710.13 
57.224.27 



66 
48 
17 
83 
04 
07 
97 
61 
90 
39 
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96 



1914 

$27,441,468.79 
1,330,546.84 
3,233,582.73 
9,284,449.26 
9,200.00 
437,089.77 
2,227,567.88 
10,714,928.45 
1,661,155.23 
105,263.9f, 
3,821,465.38 
1,199,779.11 
105,992.30 
59,767.47 



1915 

$43,788,151.23 
1,311,924.10 
2,300,456.42 
14,335,767.87 
9,200.00 
385,377.56 
3,148,263.01 
12,931,884.45 
2,606,356.06 
328,497.30 
5,693,648.50 
1,491,824.85 
142,998.22 
61,472.84 



Total $20,815,785.63 $35,033,919.86 $61,632,257.16 $88,535,840.41 



LIABILITIES 



Accounts payable, not due. . ..... 

Accrued pay rolls 

Accrued salaries 

Accrued expenses 

Contract rebates 

Contract deposits 

Reserve for refunds to take care 

of reduction in price 

Reserve for employees' bonus. . . 

Reserve for bad debts 

Reserve for depreciation of fixed 

Reserve for depreciation of patents 

Fire Insurance reserve 

Reserve for profit-sharing 

Unearned profits — branches 

Capital stock 

Surplus 

Total 



$2,261,026.63 
149,166.45 

12,327.45 
178,766.10 

58,350.00 



75,000.00 
242,033.80 
3,655.04 

742,626.89 
51,793.96 
11,900.40 

' 284,043.34 
2,000,000.00 
14,745.095.57 



$3,049,586.86 
191,940.70 

24,169.30 
266,119.43 

25,960.00 



134,999.96 
3,510.55 

1,061,805.25 
57,224.27 
34,059.63 

"66,'370'.23 
2,000,000.00 
28,124,173.68 



$3,335,139.01 
537,489.70 
44,229.95 
218,140.50 
621,381.12 
1,452,622.82 



1,935,440.07 
59,767.47 
43,934.45 

2.557,080.00 

2,666,oo'o!66 

48,827,032.07 



44,947.805.81 
428,907.14 
341,814.16 
463,111.47 
1,281.661.01 
1,968,844.89 



2,855,188.94 
61,472.84 
51,263.49 
15,000,000.00 

2,666,'o'o'o.66 

59,135,770.66 



.$20,815,785.63 $35,033,919.86 $61,632,257.16 $88,535,840.41 



•The 1915 statement represents the business for only ten months because last year it 
was decided to change the end of the fiscal year from Sept. 30 to July 31. 



nearly $950,000 for the past year while 
for machinery and power plant there is 
shown an increase of more than $1,800,- 
000. Another big item is that of real 
estate, which now has passed the $3,100,- 
000 mark, an increase of nearly one mil- 
lion over the total shown in 1914. 

The biggest item listed under the 
liabilities is $15,000,000 being the buyers' 
profit-sharing reserve. This is in 
reality a part of the profits of the com- 
pany, a part of the total surplus, which 
is being returned to the purchasers of 
Ford cars during the fiscal year because 
the Ford company announced at the be- 
ginning of the fiscal year 1916 that if 
300,000 cars were sold during the year 
the buyers of these cars would receive a 
rebate of from $40 to $60 per car. 

$15,000,000 in Rebates 

Thus it might be said that the 1915 
surplus was actually $74,135,770.66, but, 
after car No. 300,000 of the 1915 pro- 
duction had been sold, $15,000,000 of the 
year's surplus was no longer to be con- 
sidered as such, and became a liability. 

Other large items among the liabili- 
ties are those of accounts payable, 
which shows an increase of over $1,600,- 
000 over the total of 1914; contract re- 
bates, which more than doubled and con- 
tract deposits which show an increase of 
over $600,000 for the year. The reserve 
for depreciation of fixed assets also 
shows an increase of more than half a 
million. 

The capital stock of the Ford company 
is still listed as $2,000,000 although it 
had been decided to increase it consider- 
ably. 

Canadian Ford 50% Dividend 

Ford, Ont., Oct. 18 — For the third 
time this year a cash dividend has been 
declared by the Ford Motor Co. of 
Canada, Ltd. This time it is of 50 per 
cent, while on the two previous occa- 
sions the dividend was 10 per cent cash. 
As the capital of the company is $1,000,- 
000 it means $500,000 for the share- 
holders, this time, or $700,000 all told 
this year. Most of the stock is said to be 
held by Henry Ford. 

Car for Every 25 Persons in New Jersey 

Trenton, N. J., Oct. 15— One person 
in every twenty-five in New Jersey owns 
an automobile or is licensed to drive a 
car, according to the records of the State 
Department of Motor Vehicles. Ap- 
proximately 115,000 persons are licensed 
to operate. On an average 300 persons 
are examined every week in Newark. 

Car Sales in Norway Good 
Indianapolis, Ind., Oct. 19— Alf Neil- 
sen of Christiania, Norway, who has ar- 
rived in this country and is interested in 
the sale of automobiles in Norway as the 
representative of the Cole Motor Car 
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Co., states that business conditions in 
Norway are excellent, and have been so 
since the beginning of the war. Sweden 
also, is prospering. Both countries have 
been exporting supplies of various kinds, 
but in the past few weeks the exporta- 
tion of foodstuffs have been discon- 
tinued, as it is necessary for them to con- 
serve their resources. 

In the automobile field prospects are 
very bright. The country is large and 
the number of cars is extremely small in 
proportion to the population. In the 
entire country there are only 1200 cars 
in use, and 200 of these are trucks. With 
the increased prosperity of Norway 
there is no doubt but that the sale of 
automobiles is going to reach a high 
water mark this year. 

Bumper Wheat Crops Presage Good 
Sales in West 

Portland, Ore., Oct. 15 — Bumper 
crops are reported in Eastern Washing- 
ton and Eastern Oregon. The farmers 
of the great Inland Empire are inclined 
to hold their wheat for the high prices 
which were realized last year. Ware- 
houses and granaries are fairly burst- 
ing with grain, but as soon as it begins 
to roll to market it is predicted there will 
be a stream of new automobiles rolling 
up the front yards of hundreds of farm- 
ers throughout eastern Oregon and 
eastern Washington, and in consequence 
the dealers located at Tacoma, Seattle, 
North Yakima, Spokane, Walla Walla 
and Pendleton, Idaho, are going to dis- 
pose of their entire allotment of cars. 

The banks throughout that section are 
now much more favorable to the auto- 
mobile industry than ever before for the 
reason that the automobile has become to 
be universally recognized as a necessity 
instead of merely a luxury, a necessity 
which is really more valuable to the out- 
of-town owner than to the city dweller. 

Automobile Sales in Oregon Increase 
Salem, Ore., Oct. 12 — Some interest- 
esting figures have just been compiled 
by Secretary of State Olcott, relative to 
the number of motor vehicles, chauffeur 
and motor vehicle dealer registrations 
from Jan. 1 to Sept. 30, inclusive. The 
total number of motor vehicles was 22,- 
998 for the period, indicating that there 
was heavy automobile buying, and that 
it was largely increased over the same 
period in 1914, when 16,121 motor vehi- 
cles were registered. Chauffeurs in- 
creased from 1719 to 3804 and dealers in- 
creased from 109 to 171. 

8600 Cars in Manitoba 

Winnipeg, Man., Oct. 15— Manitoba 
is receiving upward of $100,000 this year 
from the automobile business. Licenses 
has already been issued for 8600 cars 
and probably 500 more applications will 
be filed. 



100,000 Cars for Bay 
State 

Registrations at Rate of 150 a 
Day — 19,346 Gain Over 
1914—2914 More Trucks 

Boston, Mass., Oct. 15 — Before Oc- 
tober is ended there will have been regis- 
tered in the Bay State more than 100,000 
motor vehicles. E. J. O'Hara, who has 
charge of the registration department, 
stated to-day that with the numbers be- 
ing issued at the rate of about 150 a day 
there was no question about the figures 
quoted being reached. 

In the number of vehicles there were 
19,346 more registered this year than for 
all of last year. For the same period the 
trucks show a gain of 2914, the makers 
and dealers 193, the licenses 12,216, the 
renewals 7452 and the examinations 
1308. 

Naturally the increase in receipts has 
been correspondingly large, totalling 
$234,011.55. Before the year ends the 
State will have added enough more to 
make the total at least $250,000 more 
than last year. One of the most signi- 
ficant items is the fact that there were 
1308 more examinations to date than 
throughout all of 1914, for it shows that 
the Highway Commission is doing its 
utmost with the force available to see 
that operators of cars have some knowl- 
edge of handling the machines. 

The Commission has just finished tak- 
ing its triennial highway census 
throughout the State, but the figures will 
not be available for some time. The cen- 
sus for October began last Sunday and 
lasted for a full week. There were 209 
people keeping tabs on the traffic of all 
kinds for the entire week. 

Churchward Leaves Gray & Davis 
Boston, Mass., Oct. 19 — Alexander 
Churchward, chief engineer of Gray & 
Davis, resigned Oct. 15. He will take a 
long vacation. It is stated that no change 
of policy will follow his resignation from 
the company. 

Shelley of Packard Returns 

Detroit, Mich., Oct. 17— J. G. Shel- 
ley, inspector of trucks for the Packard 
Motor Car Co., has returned to Detroit 
after a year spent in Petrograd. 



"The motor manufacturer of the 
United States has won world-wide fame 
for the sheer honest worth of his product 
and that will have a tremendous effect 
after the war ends," Mr. Shelley says. 
"The developments of the past year 
abroad have demonstrated more forcibly 
than anything else could, how greatly 
the world must depend on gasoline these 
days and the showing of the vehicles 
from this country has made them the 
standard of the earth for heavy duty 
hauling." 

Fred Schaefer, another Packard em- 
ployee who accompanied Mr. Shelley, 
will return from Petrograd within two 
months. 

3139 Overlands Registered in Iowa from 
April Until August 

Des Moines, Iowa, Oct. 15 — From 
April to August, inclusive, of the cur- 
rent year, 3139 Overland cars were 
registered in Iowa. In the month of 
July, 1140 Overlands were registered in 
the State. From Jan. 1 to September, 
1914, the total number of cars registered 
in Lucas County, Ohio, amounted to 5264. 
Of this number 786 were Overlands. 
During the same period this year, 6830 
cars have been registered, 1235 of which 
were Overlands. These figures show 
that 30 per cent of the total increase in 
cars registered in the county since Jan. 
1, have been Overlands. 

Patagonia Orders Detroiters 
Detroit, Mich., Oct. 16 — R. T. Yeats, 
director of exports of the Detroiter Mo- 
tor Car Co., Detroit, recently received 
an order for new Detroiter cars for ship- 
ment to Patagonia. This order will be 
routed via Buenos Aires and is finally 
destined for Trelew, Patagonia. The 
new Detroiter is now being represented 
in forty foreign countries and the sales 
effected have been remarkable since the 
re-organization of the company three 
months ago. 

Overland May Change Fiscal Year 
Toledo, Ohio, Oct 14 — At the annual 
meeting of the stockholders of the 
Willys-Overland Co. which will be held 
here Oct. 26, it will be proposed to change 
the end of the company's fiscal year from 
June 30 to Dec. 31. Other changes to 
be submitted for approval are that the 
annual meeting be held on the second 
Tuesday in May of each year, instead of 



Bay State Registration Figures 



Jan. 1 to Total, Jan. 1 to Increase 

Oct. 1.1914 1914 Oct. 1,1915 Over 1914, 

Motor vehicles »73,765 »77.246 »96,592 19,346 

Trucks 7,813 8,236 11,150 2,914 

Manufacturers and dealers 1,501 1,518 1,711 193 

Licenses, operators and chauffeurs. .. . 23,492 26,858 39,074 12,216 

Renewals, operators and chauffeurs. . . 65,643 72,674 80,126 7,452 

Examinations 6,344 7,497 8,805 1,308 

Total receipts J897.994.37 $925,964.75 $1,159,976.30 $234,011.55 

•Includes trucks. 
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the fourth Tuesday in October, as now; 
that the number of directors be increased 
from seven to nine; that the officers 
elected by the directors annually shall 
hold office during the pleasure of the 
board of directors instead of for the term 
of one year; that there be a monthly 
meeting of the board of directors on the 
first Tuesday of each month without no- 
tice, in addition to the meetings now pro- 
vided. 

Cars Worth $181,576 Shipped from New 
York in September 
New York City, Oct. 14 — South 
America received from this port during 
the month of September, 1915, automo- 
biles valued at $181,576. Of this amount 
$106,295 was for Argentina, with $33,- 
739 for Venezuela and $16,248 for 
Chile. The rest of the countries ranged 
from $3,370 to $8,300. 

Chevrolet to Build New Plant in New 
York 

New York City, Oct. 15— The Chev- 
rolet Motor Co. of New York has leased 
the entire block front on the east side of 
Eleventh Avenue between Fifty-fifth 
and Fifty-sixth Streets, fronting 200 ft. 
on each thoroughfare. The Chevrolet 
Motor plant now covers the block front 
directly to the north, between Fifty-sixth 
and Fifty-seventh Streets. The site will 
be improved with a modern factory and 
service building similar to the one it now 
occupies in this city. With the comple- 
tion of the new building the facilities of 
the company will be more than doubled. 
The concern is also making large addi- 
tions to its plants at Tarrytown and at 
Flint, Mich. Within a short time the 
company expects to be turning out 800 
cars a day. 

Goodrich to Insure and Pension 

Akron, Ohio, Oct. 16 — Free life and 
accident insurance and a retirement pen- 
sioh will be given the 15,000 employees 
of the B. F. Goodrich Co., beginning 
Nov. 1. The free insurance and pen- 
sion will be thorough, and applicable to 
every employee with no cost to him. 

Van Sicklen Opens Detroit Office 
Detroit, Mich., Oct. 14 — The Van 
Sicklen Co. speedometer makers, has 
opened a branch office and service sta- 
tion at 1255 Woodward Avenue, and C. 
P. Van Sicklen, son of N. H. Van Sicklen, 
president, has been placed in charge. The 
Van Sicklen Co. has also engaged Otto 
Von Bachelle, consulting engineer, who 
will be located in the Detroit territory. 
By opening its branch office here, the 
company has severed connection with 
the Cutting, Armstrong and Smith Sales 
Co. 



Stewart -Warner to 
Add 275,000 Ft. 

New Plant 7 Stories— Will 
Make Total Floor Area 
445,000 Sq. Ft. 

Chicago, III., Oct. 18 — The Stewart- 
Warner Speedometer Corp. has started 
work on a new factory building, which 
will have a floor area of 275,000 sq. ft. 
as compared with the present plant, 
which has an area of 170,000 sq. ft. of 
floorspace. Instead of being an addition 
the new factory is much larger than the 
old, and will be a seven-story brick and 
concrete structure measuring 191 by 291 
ft. and of U-shape. The new building is 
being erected alongside the old factory, 
the corporation having purchased prop- 
erty 125 by 286 ft. The work of razing 
the residences on the property in the 
purchase has already begun and it is 
expected that a city street which sepa- 
rates part of the property from the re- 
mainder of the corporation's holdings 
will be condemned and closed. The com- 
pany at present employs 1200 men in its 
factory and hopes with the new building 
materially to extend its manufacturing 
facilities as well as its service system. 
When the new building is completed 
there will be a total floor area of 
445,000 sq. ft. 

Cleveland Employees Demand Eight- 
Hour Day 

Cleveland, Ohio, Oct. 15 — Three 
hundred employees of the Bardons & 
Oliver Machine Co. walked out this 
week. The men struck for shorter hours 
and more money. Further demonstra- 
tions were held at the Winton Motor 
Car Co. plant. The situation at the 
Warner & Swasey machine works re- 
mained the same — about 100 of 1200 em- 
ployees working. 

The specific demand is for an 8-hr. 
day at the 9-hr. rate, with time and a 
half for overtime. 

Stearns Gives Ten-Hour Pay for Eight - 
Hour Work 

Cleveland, Ohio, Oct. 15 — Efforts to 
perfect union organization among 1000 
employees of the F. B. Stearns Co.'s 
plant were stilled last night when it was 
announced that beginning Oct. 16, they 
will receive 10 hr. pay for 8 hr. work. 

Chalmers Men Meet in Denver 

Denver, Col., Oct. 10 — Twenty-five 
Chalmers dealers from Colorado and 
Wyoming towns were given a banquet 
last night at the Savoy Hotel by E. J. 
Johnson, Chalmers distributor for this 



territory. F. B. Willis, the company's 
sales manager, and J. M. Robbins, fac- 
tory representative, gave talks on con- 
struction features and practical selling 
points, and several of the dealers re- 
ported upon trade conditions in their re- 
spective localities. These reports were 
all favorable for the season's outlook, 
and the meeting is counted upon to give 
the business in this district a substantial 
push forward. 

3000 Detroit Electrics for 1916 

Detroit, Mich., Oct. 18 — Between 
Aug. 1 and Oct. 1, the Anderson Electric 
Car Co., which makes the Detroit elec- 
trics, has sold 92 per cent as many cars 
as it sold during the entire year 1914. 
The business is increasing at such a rate 
that since Thursday, Oct. 14, a large 
force is working nights. At the present 
time the company has between 1400 and 
1500 men on its payroll, the largest 
number in its history. The scheduled 
output for 1916 is 3000 passenger elec- 
tric vehicles. The daily average produc- 
tion is now ten cars, but this will prob- 
ably be increased to fifteen or more be- 
fore long. An addition, 125 by 125 ft, 
has been made to the body department, 
and possibly other enlargements will be 
made necessary. 

Hyatt Roller Bearing to Build 

Harrison, N. J., Oct. 15— The Hyatt 
Roller Bearing Co. has let contracts for 
an eight-story building, 75 by 200 ft,, at 
Middlesex and Fifth Streets and Rail- 
road Avenue, Harrison. It will be of the 
beam and girder concrete type with brick 
curtain walls and pilasters. 

347 Studebakers a Day 

Detroit, Mich., Oct, 16 — At the Stude- 
baker Corp. all former production rec- 
ords were broken to-day when 347 cars 
were made. How soon this mark will be 
passed no one at the plant would dare 
say, but an official said that he hoped 
that 500 cars a day will be a matter of 
fact within the next sixty days. 

$300,000 Tire Co. Formed 
Marion, Ohio, Oct. 16 — The Marion 
Tire & Rubber Co. has been incorporated 
with a capital of $300,000 to manufac- 
ture automobile tires. The incorporators 
are A. J. Barry, W. H. Holverstott, S. B. 
Lippincott, W. T. Jones, J. Leonard 
Price, W. F. Moyer and R. T. Lewis. 

New Sanford Jitney Body 

Syracuse, N. Y., Oct. 15 — The San- 
ford Motor Truck Co., this city, has 
brought out a new body for use in inter- 
urban passenger traffic. This body is 
completely inclosed and is especially 
adaptable for jitney service. 
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Southern Enthusiasm for Dixie 

Highway Found at Every Turn 

Trail Blazing Party Nearing Goal— All Kinds of 

Roads Encountered and Some Delay Caused By 

Mud and Mountains— Few Mechanical Troubles 



Nashville, Tenn., Oct. 13— This was 
hoodoo day for the Dixie highway tour- 
ists, the ominous date bringing rain, mud, 
rough roads and a difficult 13 hr.'s run 
of 164 miles from Elizabethtown, Ky., to 
the capital of Tennessee. For the first 
time since the cars started on the long 
trek to Florida from Chicago, there was 
rain. 

In addition to two water-soaked 
stretches, there was some rough going 
this morning in the southern part of 
Kentucky. The pike was hard enough 
but it had too much contour. The cars 
bounded over the outcropping stones 
which were laid almost a century ago as 
a foundation of one of the finest high- 
ways in the early days of the republic 
but a highway which lost most of its sur- 
face when the artillery and the munition 
wagons of the Union and Confederate 
armies rumbled over it. It was impos- 
sible to travel at a greater speed than 
10 m.p.h. 

However, money already has been 
voted for reconstruction and the work of 
repairing and resurfacing has been 
started. 

Cars Stand Up Well 

Because of the wet and rough going, 
the tourists were on the road for 13 hr., 
the longest day's run of the trip so far, 
the last 60 miles of the day's tour being 
covered in the dark. Nashville was not 
reached until shortly before 9 o'clock. 

In the tour to date, three of the six 
State through which the Western link of 
the Dixie highway runs have been 
crossed and 658 miles of the 1800-mile 
trip have been covered. All nine cars 
have come through without any mechani- 
cal trouble and with few stops for tires, 
there being but one broken spring. 

Chattanooga, Tenn., Oct. 15 — Haw- 
kins Cove is not in the geographies but 
the memory of its grades and terrors is 
indelibly stamped on the minds of the 
Dixie highway tourists who arrived here 
at 3.30 o'clock this morning after a tor- 
tuous 20-hr. ride from Nashville. 

It was about 6 o'clock last evening that 
the motorists first were introduced to 
Hawkins Cove at the entrance of the 
Cumberland mountains. The road that 
passes through its dense timber and 
leads to the summit of the mountain is a 
spiral climb of 3 miles with an average 
grade of 35 per cent at least. 

Only three cars made the top by 
means of their own power. Two mules 



rendered first aid to the other machines 
and pulled them up the steep slopes. 

30 Miles in Dark 

After the ridge of the Cumberlands 
had been reached and Hawkins Cove was 
behind, there was a 30-mile run in the 
pitch darkness over soft, narrow moun- 
tain trails that wound in and out among 
the dense pines. To make matters worse, 
the eight-cylinder Cole, carrying Judge 
M. M. Allison, president of the Dixie 
Highway Association, and other officials, 
broke a steering rod and a halt of more 
than 2 hr. to make temporary repairs 
was imperative. 

Residents of Chattanooga waited all 
through the night and early hours of the 
morning to welcome the tourists to this 
historic city. The Dixie bound cars were 
met at Jasper's Ford, where the Ten- 
nessee River was crossed by means of a 
ferry, by a delegation from the local 
motor club. 

At 4 o'clock this morning, a dinner- 
breakfast was served at the Patten hotel. 
The food had been on the fire since 6 
o'clock the evening before when the mo- 
torists were scheduled to arrive. 

In order to give the drivers an oppor- 
tunity to overhaul their cars and permit 
the tourists to recuperate from their 
trip through the mountains, the officials 
have decided to lay over to-day in Chat- 
tanooga. We will take to the road again 
in the morning when the 140-mile run to 
Atlanta will be made. 

Postponed One Day 

This change in the schedule will make 
the tourists a day late at all the stops 
in Georgia and Florida, and Miami, the 
terminus of the tour, will be reached next 
Saturday, instead of Friday. 

Atlanta, Ga., Oct. 16 — Under the 
fairest of southern skies and over the 
convict-built roads of the Piedmont 
range of the Cumberland mountains, the 
Dixie highway tourists rolled through 
Georgia in triumph to-day and were 
feted all the way from Chattanooga to 
Atlanta. 

At Rome, earlier in the afternoon, the 
tourists received a tremendous ovation 
and three miles outside of Rome 100 cars 
met and escorted them to the Berry 
School, a philanthropic institution where 
the sons and daughters of poor farmers 
are given an education, and the Shorter 
College, one of the most exclusive schools 
for young women in the South. At both 



places, there were showers of- flowers, 
songs and speeches. 

The demonstration was not sporadic, 
it extended all along the line from Chat- 
tanooga to Atlanta. La Fayette was en 
fete. The town looked as if it was cir- 
cus day. 

At Cartersville, on the afternoon trip 
from Rome, the cars were showered with 
chrysanthemums and a band blared a 
welcome. A welcome arch of cotton bales 
spanned the main street at Kington, a 
small village of about 500 residents. The 
motorists were bombarded with apples, 
flowers, cotton and boxes of candy at 
Acworth. 

The roads through the foothills of the 
Cumberlands were easy to negotiate for 
most of them are hard and the grades 
are not steep. They are being worked, 
by convicts at the present time. 

Form Company to Further Trade Rela- 
tions with Russia 
New York City, Oct. 20 — A joint 
sales company to operate in Russia and 
to further the trade relations between the 
United States and that country is the ob- 
ject of the International Manufacturers' 
Sales Co. of America, recently organized 
with headquarters in Chicago and branch 
offices in New York City and Moscow. 
A. S. PostnikofF, for many years con- 
nected with the International Harvester 
Co., and who has had wide experience in 
Russia, heads the new company. The 
capital stock of the company will be is- 
sued to the amount of $100,000, to be 
held in parcels of $2,000 each by fifty 
manufacturers of this country, engaged 
in non-competing lines. In return for 
this subscription the company engages to 
handle the export business of the manu- 
facturers. Not only will they receive the 
profits from the sales of their own prod- 
ucts but will also share in the joint 
profits of the selling organization. 

Ultimatum on St. Louis Headlights 

St. Louis. Mo., Oct. 16 — The local po- 
lice department recently issued an ulti- 
matum to every owner of an automobile 
or motor truck calling upon him to sub- 
mit the headlights of his machine to the 
Municipal Bureau for adjustment before 
Oct. 20. After that date, the Chief of 
Police has ordered the arrest of every 
automobile driver the lights of whose ma- 
chine do not conform to the letter of the 
recent ordinance against dazzling head- 
lights. This order results from the fact 
that only 20 per cent of the automobile 
owners of St. Louis have brought their 
machines to the Shadow Box at the City 
Hall, which has been available to them 
without charge for more than a month. 

The police and street department offi- 
cials are discouraging the use of dim- 
ming devices and point out that ttie new 
ordinance limits only the direction of the 
light's rays, not their intensity. 
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Texas Gasoline Cos. 
on Grill 

State Attorney Claims Con- 
sumers' Prices Not Based 
on Supply and Demand 

Austin, Tex., Oct. 19— The State At- 
torney General's Department which has 
been conducting an investigation into the 
gasoline and crude oil situation, with 
particular reference to the alleged fixing 
of prices of these products and controll- 
ing the output, in different cities and 
producing field of Texas, claims to have 
discovered evidence that shows that the 
actual available supply and demand has 
little to do with the prices that are 
charged the consumer. The fact that 
gasoline prices in Austin and other cities 
of the State steadily mounted upward 
during the last four months from 10 
cents to 17 cents per gallon and that 
each advance was made simultaneously 
by practically all dealers led to the con- 
clusion that a combination was back of 
the trade. This belief has been fully 
substantiated, according to the state- 
ments of representatives of the Attorney 
General's Department who conducted the 
investigation. Already the price of gaso- 
line has dropped from 1 to 3 cents per 
gallon in San Antonio, Austin and other 
towns and cities of Texas. These reduc- 
tions were due, it is said, to the activities 
of the Attorney General's Department. 
It is reported on trustworthy authority 
that preparations are being made by 
Attorney General B. F. Looney to file 
suit against all of the Texas refining 
companies for heavy penalties and for 
forfeiture of their respective charters 
for alleged violations of the anti-trust 
laws in fixing the price of gasoline. 

Boost Crude Prices 

The reason which the refiners give for 
raising the price of gasoline is that pro- 
duction of crude oil has materially de- 
creased. It is alleged by the Attorney 
General's Department that the refiners 



own the crude oil supply, including the 
producing wells and that when they want 
to boost prices of the crude product and 
gasoline they cap the wells and thus 
bring about a decrease in the output. 



Portland Gasoline Up Two Cents 
Portland, Ore., Oct 12 — Within the 
past fortnight the price of gasoline in 
Portland and Multnomah county has ad- 
vanced 2 cents and the indications are 
that the end is not in sight. Some of 
the wisest heads are now declaring that 
the price will ascend gradually until a 
retail figure of 18 to 20 cents is reached. 

Until two weeks ago gasoline was 
wholesaling at 9% cents in Portland. 
Several of the cut-rate houses were then 
retailing at 10 cents a gallon, while the 
filling stations operated, by the whole- 
sale companies were commanding a re- 
tail price 2 cents in advance of the whole- 
sale figure. Then the wholesale price 
was advanced a cent and the retail price 
experienced a similar advance. 

Last week orders came for another 
penny increase, making the wholesale 
price 11% cents. The retail prices now 
vary all the way from 12 cents to 13% 
and 14 cents. 

Few Market Changes 

New York City, Oct. 19 — Markets 
this week were dull and very few 
changes occurred. There were three 
gains and three losses. The heaviest 
gain took place in the metal markets. The 
heavy sale of tin which has been going 
on during the last few weeks has made 
tin advance to $33 per 100 lb., making a 
total gain of 25 cents. Antimony is 
firmer and slightly higher with a better 
demand. Holders are asking 28 and 28% 
cents for spot duty paid. Aluminum, 
which had all week been holding at a 
good advance, yesterday was somewhat 
easier, there being sales of spot at 50 and 
55 cents in ton lots. Copper is firm, the 
asked price being 18 cents for both elec- 
trolytic and lake in ton lots only. The 
steel markets are dormant, there being 



Daily Market Reports for the Past Week 

Material. Tuea. Wed. Thura. Frl. Sat 

Aluminum 50 .55 .55 .55 .55 

Antimony 27 Yi .28 .28 .28 .28 

Beams and Channels, 100 lb 1.56 1.56 1.56 1.56 1.56 

Bessemer Steel, ton 24.50 24.50 24.50 24.50 24.50 

Copper, Elec, lb 18 .18 .18 .18 .18 

Copper, Lake, lb 1814 .18 .18 .18 .18 

Cottonseed Oil. bbl 7.86 7.80 8.00 7.60 7.65 

Cvanide Potash, lb 23 .23 .23 .23 .23 

Fish Oil, Menhaden, Brown 42 .42 .42 .42 .42 

Gasoline, Auto, bbl 17 .17 .17 .17 .17 

Lard Oil, prime 85 .85 .85 .85 .85 

Lead, 100 lbs 4.52"/, 4.52'/, 4.50 4.50 4.50 

Linseed Oil 60 .60 .60 .60 .60 

Open-Hearth Steel, ton 25.00 C5.00 25.00 25.00 25.00 

Petroleum, bbl., Kans., crude 80 .80 .80 .80 .80 

Petroleum, bbl., Pa., crude i."5 1.75 1.75 1.75 1.75 

Raneseed Oil, refined 77 .77 .77 .77 .77 

Rubber, Fine Up-River, Para 57 .58 .57'/, .Sly, .57 

Silk, raw„ Ital 4.05 ... 4.05 ... 4.05 

Silk, raw, Japan 3.90 ... 3.90 ... 3.90 

Sulphuric Acid, 60 Baume 1.00 . 1.00 1.00 1.00 1.00 

Tin. 100 lb 32.75 32.62V5 32.87^4 32.75 32.75 

Tire Scrap 0444 .04*4 .04*4 04*4 .04*4 
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very few sales made and no changes in 
prices. 

A somewhat better demand was re- 
ported for some grades of crude rubber, 
though there was no snap to the trading. 
Despite the activity in the rubber mar- 
kets, manufacturers seemed to want only 
small lots. Up-River Para fine quoted at 
57 cents. The oil and lubricants markets 
were not very active last week. No 
changes took place although the trading 
conditions were a bit more normal. The 
demand for naphthas continues active 
and the market retains a firm tone. No 
changes were reported in crude oil quo- 
tations. In the animal oils market trad- 
ing was more active, inquiries for mod- 
erate quantities being received. Prices 
continued to rule steady. Mineral lubri- 
cants market was also active with many 
buyers on hand. The prices continued 
the same. Although gasoline has made 
no further advance it is expected to rise 
within a short time, making the price 
per gallon 25 cents. 



Eight per Cent Dividend for Unsecured 
Detroit Body Creditors 

Detroit, Mich., Oct. 16 — Unsecured 
creditors of the Detroit Body Co., are 
now receiving a first dividend of 8 per 
cent, and it is possible that a further 
payment will be made later. Thus far 
the trustee has paid claims amounting to 
$211,691.18. After the appointment of 
the Security Trust Co. as trustee, May 
8, 1915, the Fisher Body Co. made an 
offer of $170,000 for the bankrupt con- 
cern's plant and materials. This offer 
was 70 per cent over the appraisal value, 
and, was accepted after a public auction 
at which no higher bid was made. 



Chalmers Stock Listed 

New York City, Oct, 15 — Chalmers 
Motors stock has been admitted to official 
trading in the outside securities mar- 
ket in this city. The common stock has 
paid $10 per share for several years. It 
is expected that the company will earn 
at least 30 per cent for the $5,000,000 in 
common stock this year. This stock 
heretofore has been traded on the De- 
troit Exchange, and is now listed also on 
the Philadelphia Exchange. 



Book on South American Finances 

Washington, D. C, Oct. 15 — "Finan- 
cial Developments in South American 
Countries," is the title of a new publica- 
tion just issued by the Bureau of Foreign 
& Domestic Commerce which should be 
of great value to all those who are seek- 
ing to expand their trade in South 
America. 

The booklet contains forty pages and 
covers the situation as regards currency; 
the money market; the principal banks 
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and the general condition of business in 
Argentina; Bolivia; Brazil; Chile; Peru 
and Uraguay during the last two or 
three years. 

William H. Lough, vice-president of 
the Alexander .Hamilton Institute, who 
has only recently returned from a trip 
through the countries treated, is the 
author of the book. It may be obtained 
from the superintendent of documents, 
government printing office, Washington, 
D. C, for 5 cents per copy. 

Studebaker War Order Profits $20 a 
Share, Common 

Detroit, Mich., Oct. 16 — The Stude- 
baker Corp., by the end of the current 
fiscal year, Dec. 31 next, will have com- 
pleted well over $20,000,000 of war 
orders, on which profits are expected to 
amount to over $20 per share of common 
stock outstanding. 

Domestic business is running more 
than double that of a year ago. The 
1916 schedule calls for 70,000 cars for 
domestic use and 6,000 for export. This 
compares with an output in the past year 
of about 40,000 cars. Production in 1914 
by Studebaker was 36,430 cars, and in 
1913, 32,604 cars. 

For the calendar year 1915, it is ex- 
pected that common share earnings will 
be over $35. The stock is now on a 5 per 
cent dividend basis. The directors meet 
next month on the next declaration. 

The cash balance of the company is 
nearly $7,000,000. It is expected that 
by the end of the year the company will 
have practically wiped out its note issue 
amounting to $12,000,000. 



Security Prices 
Higher 

Sturdy Demand in All Stocks 
— Miller Rubber Makes 
High Mark 

New York City, Oct. 18 — A few sub- 
stantial gains occurred last week in the 
securities markets, ranging from % to 
30 points while the losses recorded ranged 
from 1% to 15 points. There were many 
issues which recorded no change at all 
and these remained firm throughout the 
week. The trading conditions were 
somewhat brisker, although the buying 
was normal. A number of gains took 
place in the specialties. Chevrolet, 
which was first rated last week, made a 
gain of 26 points, the highest to take 
place in the specialties. Then following 
closely were Chalmers and Studebaker, 
both making their total gain 19 points. 
White made a gain of 16 points while 
the rest of the issues made either small 
or no gains at all. 

Tire Prices Normal 

Tire prices were normal last week, 
although many issues made but small 
gains. Miller Rubber made a gain of 
30 points, the highest that has been 
recorded in the rubber markets for sev- 
eral months. Kelly-Springfield common 
and Firestone were weak in the early 
dealings and sold down sharply from 
the recent high level both had made. 
Swinehart and U. S. Rubber rose 2 
points. Sales of stocks were small, as 



the buyers preferred holding back for 
further gains. 
Detroit Stocks Active 

Although the gains that took place in 
the Detroit market were not heavy the 
trading conditions were on a somewhat 
brisker scale. Here many stocks 
changed hands. Studebaker featured 
the market with a 16-point rise. 
Packard rose 5 points and Maxwell 314 
points. The rest of the gains were small, 
ranging from % to 2% points. General 
Motors declined 25 points, being the only 
issue in Detroit to make a decline. The 
inactive stocks were weak, Canadian Ford 
declining 50 points. 

U-S-L Convention Closes 
Niagara Falls, N. Y., Oct. 16— The 
annual sales convention of the U. S. 
Light and Heat Corp. was brought to a 
close to-night, more than 60 branch man- 
agers and salesmen from all over the 
country having been guests of the com- 
pany for the past three days. 

Form $100,000 Armored Car Co. 
Philadelphia, Pa., Oct. 16— Joseph 
F. Curtain, Samuel B. Howard and 
H. O. Coughlan of New York, are the 
incorporators of the Armored Motor- 
car Co., capitalized at Dover at $100,000. 
The company will manufacture motor- 
cars and aeroplanes. 

Dividend Declared 

Willys-Overland Co., quarterly of 1 1-2 
per cent' common; payable Nov. 1 to 
stockholders of record Oct. 21. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Ajax-Grieb Rubber Co. com 

Ajax-Grieb Rubber Co. pfd 

Aluminum Castings pfa 

J. I. Case pfd 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Chtvrolet Motor Co 

Electric Storage Battery Co 

Firestone Tire & Rubber Co. com. 
Firestone Tire & Rubber Co. pfd. . 

General Motors Co. com 

General Motors Co. pfd 

B. F. Goodrich Co. com 

B. F. Goodrich Co. pfd 

Goodyear Tire & Rubber Co. com. . 
Goodyear Tire & Rubber Co. pfd.. 

Gray & Davis, Inc., , J>fd. 

International Motor Co. com 

International Motor Co. pfd 

Kelly-Springfield Tire Co. com.... 
Kelly-Springfield Tire Co. 1st pfd. . 
Kelly-Springfield Tire Co. 2d pfd.. 

Maxwell Motor Co. com 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Miller Rubber Co. com 

Miller Rubber Co. ofd 

New Departure Mfg. Co. com 

Mew Departure Mfg. Co. pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 

Paige-Detroit Motor Car 

Peerless Motor Car Co. com 

Peerless Mo*or Car Co. pfd 

Pom« "ubber Co. com 

Portage Rubber Co. ofd 

R-gal Motor Co. pfd 

•Peo Motor Truck Co 

*Rco Motor Car Co 

Splitdorf Electric Co. pfd 
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Bid Asked Ch'ge 



76 
106 
161 
110 

90 
165 

53 
10554 
215 
110 
247 
108 



78 

163 
11154 

92 
167 

54 
10654 
220 

249 

10954 



+3 

t 

—2 

-iyi 

—3 
+ 16 

+ 54 



, 1914 , 

Bid Asked 

Stewart-Warner Speed. Corp, com 

Stewart- Warner Speed. Corp. pfd 

Studebaker Corp. com 

Studebaker Corp. pfd 

Swinehart Tire & Rubber Co 

Texas Company 

U. S. Rubber Co. com 

I*. S. Rubber Co. 1st pfd 

Vacuum Oil Co 

White Co. pfd 

Willys-Overland Co. com 

Willys-Overland Co. pfd 

OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS ' 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd» 

Continental Motor Co. com 155 

Continental Motor Co. pfd 

General Motors Co. com 

General Motors Co. pfd 

Maxwell Motor Co. com 

Maxwell Motor Co. 1st pfd 31 

Maxwell Motor Co. 2d pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 90 

Taige-Detroit Motor Car Co 



"Reo Motor Car Co. 
•Reo Motor Truck Co. 
Studebaker Corp. com. 
Studebaker Corp. pfd.. 



20 



•Atlas Drop Forge Co 21 

Ford Motor Co. of Canada 

Kelsev Wheel Co 

*\V. K. Prudden Co 

Regal Motor Car Co. pfd 2S 

•Par vahje $10; all others $100 per share. 



97 


162 


167 


— 1 


9454 


99 


104 


+ 154 


180 


' 320 




—5 


75 


87 




+ 354 


66 


310 


330 


—25 


8354 


11454 


115 


+ 144 

+ 3 54 


1254 


60 


6154' 


9554 


9854 


+ 154 


17 


4454 


52 


+ 2M 




142 


150 


+ 5 




100 








435 








3854 


39M 


+ 54 


ii54 


^9Vi 


2054 


+ 54 


158 


162 


+ 16 




10554 


10954 


:s 




29 




500 


205 


1500 


—50 


2054 


2154 


24 

21 


+ '54 
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100,000 at St. Louis 
Car Show 

25,000 of These Were Pros- 
pects and Dealers— Many 
Sales Reported 

St. Louis, Mo., Oct. 14— The ninth an- 
nual automobile show of the St. Louis 
Automobile Manufacturers' & Dealers' 
Association came to an end on Oct. 9, 
the most successful in the history of the 
association. 

Fully 100,000 persons saw at this show 
the first display of 1916 models west of 
the Mississippi River. Probably a fourth 
of that number were sub-dealers, farmers 
and other out-of-town prospects brought 
to the city by the Fall Festivities. 

Tuesday, "Automobile Trade Day," 
was the most productive of sales. One 
of the biggest deals closed on this day 
was the sale by the Weber Implement & 
Auto Co. of a hearse and a squad of 
five sedans to an undertaker of Spring- 
field, 111. The new Chevrolet Co. of Mis- 
souri announced they had taken 272 or- 
ders for their Four-Ninety at the show. 
Several other distributors claimed they 
had obtained contracts for carload or- 
ders of their lines. 

Joseph A. Schlecht, Allen, Jackson and 
Halladay distributor, treasurer of the 
Manufacturers' and Dealers' Association 
and chairman of the Show Committee — 
in short, commonly acknowledged as the 
"man who made the 1915 show"— said: 

"We had a greater attendance than 
any year before. Sales were made every 
day by every dealer. Even the electric 
vehicle men sold more machines than at 
previous shows. The prime object of 
our association is to carry through the 
annual show. Though we do not aim to 
make money through admission fees, we 
no doubt did so at this year's show." 



Fletcher Cup Run Oct. 31 
Philadelphia, Pa., Oct 16— The an- 
nual fixture of the Automobile Club of 
Philadelphia, namely the Fletcher Cup 
Run, will be held on Sunday, Oct. 31. The 
run, which is a continuation of the 
Brazier Cup Run, established by the club 
in 1902, is open only to members of the 
club, and owners or members of their 
immediate family must do the driving. 

The Fletcher Cup Run is a test of the 
ability of a driver to keep his car at 
varying speeds designated on a chart 
given at the start, showing the route 
and speed required over each section of 
the course. Any contestant fined for 
speed will be counted out. The route, 
which will not be announced until the 
start, will cover about 60 miles, with a 
stop for luncheon. Speedometer dials 



will be covered and sealed, thus compell- 
ing the driver to estimate his speed. For 
every minute behind or ahead of the 
proper elapsed time in passing various 
unannounced controls, the car will be 
penalized one point, the car with the 
least penalization being the winner. The 
Fletcher Cup becomes the property of 
the driver winning it three times, not 
necessarily in succession. 

Motor-Plowing Demonstration in 
Denmark 

Copenhagen, Denmark, Oct. 14 — At 
the agricultural fair held at Vehle, Den- 
mark, in July, a demonstration was given 
of three different motor plows — one 
manufactured in Denmark, one in 
Sweden, and one by the International 
Harvester Co. of America. These plows 
were of the smaller type, suitable for an 
average-sized farm. Two of the outfits 
were equipped with 16-hp. engines and 
one with a 12-hp. engine; their speeds 
ranged between 11-2 and 2 miles an hr. 
All were of the one-man type. When 
the necessary attachments are at hand 
the same tractors can be used for pull- 
ing binders. Two of them can be used 
for threshing purposes or other belt work 
without any change, while in order to 
do this with the Danish tractor an ex- 
tended shaft with pulley is required. 

At present there are in this country 
quite a few larger plowing outfits at 
work, and while these smaller outfits 
seemed to arouse considerable interest 
among the owners of averaged-sized 
farms, it is yet to be seen to what ex- 
tent they can be sold. 

Jackson Trailers in Three Types 

Jackson, Mich., Oct. 12— The Jack- 
son automobile trailer is the latest prod- 
uct of the Miles Mfg. Co. of this city. 
The trailers are made for use by any 
kind of automobile. There are three dif- 
ferent types, each with several models. 

Where delivery body is ordered 1% 
in. rubber tires are furnished while on 
trailers with rack style body, models 31 
and 33, 1 % in. tires are fitted. On model 
41, 1% in. rubber tires are used. All 
models, have a universal joint coupling. 
The standard color is Brewster green. 
The prices range from $22 to $98, f.o.b. 
Jackson. 

Automatic Traffic Signals for New York 

New York City, Oct. 18— Automatic 
street signals for the control of traffic 
were in operation to-day at nearly all 
street corners where traffic policemen are 
stationed. The signals are a white 
standard with four arms, two of them 
red with the command Stop in white 
letters and two of them green with the 
order Go. 

They are operated by the policeman on 



the corner who turns a handle which 
swings the signal and the letters are 
large enough to be read distinctly at a 
distance of 200 ft. The signals project 
over the street at a height to be read 
by all drivers. 

New Motor Bus Line in New York City 
New York City, Oct. 15 — The Board 
of Estimate, after three years of study, 
has recommended that a franchise be 
granted to the New York Motorbus Co., 
to operate double deck, side entrance 
cars over 31 miles of Manhattan streets, 
from Union Square on the south to Fort 
George on the north. The company of- 
fers a 10-cent fare for main lines, a 
5-cent fare for crosstown and other short 
lines, and transfers which will keep the 
cost of a continuous trip within the 10- 
cent limit. 

Howard Conklin, 1 Wall Street, is 
president of the company. Other direc- 
tors are S. M. Conklin and H. B. Weaver, 
the company's consulting engineer. The 
company agrees to have 100 buses run- 
ning within eight months. 



Armored Car Train for New York 
New York City, Oct. 19 — Governor 
Whitman of New York stated to-day 
that the State of New York soon will 
have an armored motor train. "This will 
be for service with the National Guard 
of the State," says Governor Whitman. 
"Certain public spirited citizens have in- 
terested themselves in the project by 
which the equipment is to be made avail- 
able without cost to the State." 

Other Governors, who already have in- 
terested themselves in the Automobile 
Reserve Corps are: P. L. Goldsborough 
of Maryland ; E. L. Philipp of Wisconsin ; 
George W. Hays of Arkansas; John B. 
Kendrick of Wyoming; Emmet D. Boyle 
of Nevada, and the Adjutant General 
writing for the Governor of Georgia. 



Arthur Klein Opens Garage 

Youngstown, Ohio, Oct. 14 — Arthur 
Klein, the automobile driver, has given 
up racing and has opened a garage and 
service station in this city. The new con- 
cern is known as the Kleinart Motor 
Service Co., 637 Elm Street. Frank 
Lightner, who rode as a mechanician 
with Klein in a number of races, is asso- 
ciated with him in his new venture. 



Automobile Reserve for Maryland 

Baltimore, Md., Oct. 16 — Plans for 
the organization of a reserve automo- 
bile corps to serve as a branch of the 
Maryland National Guard are under 
way. The matter is being handled by 
Henry L. Rose, president of the Balti- 
more Automobile Club. 
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Hess-Bright Adds— The Hess-Bright 
Manufacturing Co., Philadelphia, Pa., 
maker of ball bearings, has awarded the 
contract for the erection of a one-story 
■ 40 by 60 ft. addition to the hardening 
room at Front Street and Erie Avenue, 
at a cost of $3,980. 

To Make Tires— The Hawkeye Tire 
Co., with a capital stock of $500,000, is 
being organized to manufacture a full 
line of standard size tires at a factory 
in Des Moines. Among the directors 
are E. G. Raffensperger, manager of the 
Des Moines Buick Co., and C. B. Hex- 
tell, a Des Moines attorney. 

To Make Automobiles in Fort Madi- 
son — A new automobile company, to 
manufacture Champion cars, has ac- 
quired 7 acres of ground as a site for 
a factory at Fort Madison, Iowa. Bids 
for a two-story building, 100 by 200, 
the first factory unit, have been asked. 
Officers of the new company are identi- 
fied also with the Perfection Tire & Rub- 
ber Co. 

To Make Parts — S. W. Sorensen, for- 
merly president and general manager of 
the Trio Mfg. Co., and J. B. Allen of the 
Olds Motor Co., have purchased the 
Brady-Nagel Mfg. Co. and will operate 
the same under the name of the S. A. 
Machine Co. They will manufacture 
automobile parts and specialties. The 
plant is equipped and is located at 518- 
520 Woodbridge Street, East. 

Receives Drop Forging Order from 
Ford— The D. Wilcox Mfg. Co., Carlisle, 



Pa., has received a large order from the 
Ford Motor Car Co., for 580,000 pieces of 
drop forgings. The order amounts to 
many thousand of dollars and will keep 
the plant busy for the next 3 months at 
least. Additional men will be put on and 
other plans for an expansion are now in 
progress. ^s' 

Nearly 31,000 Ford Employees— At 
the present time between 21,600 and 21,- 
800 men are on the pay roll of the De- 
troit, Mich., plant of the Ford Motor Co. 
Of this number about 700 are employed 
exclusively in the general offices. At the 
assembling plants and service stations 
throughout the country there are now 
9145 men employed, bringing the total 
force of Ford workers up to nearly 
31,000. 

Hartford Tire Pump Busy— The Hart- 
ford Tire Pump Co., Hartford, Wis., or- 
ganized a year ago to manufacture com- 
pressors for application to motors, will 
immediately erect a new shop, which will 
also contain a complete garage and re- 
pair shop. The present quarters are in 
the Gehl Mfg. Co.'s works. The com- 
pany is swamped with orders and in- 
tends to hasten construction work so that 
occupancy may be taken before mid- 
winter. A complete welding and cutting 
apparatus will be installed in addition 
to considerable new power and manual 
tool equipment. 

New Castle Tire Plant Busy — Much 
progress has been made by the New Cas- 
tle Rubber Co. during the past several 



. .... 
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weeks since starting operations in the 
company's plant at Mahoningtown, just 
outside of New Castle, Pa. The plant is 
now running at nearly its full capacity. 
Additional men are being put on contin- 
ually, and the orders booked will keep it 
running in full for some time. About 400 
men are employed in the plant. The 
average output is between 250 and 300 
tires daily. 

Breeze Carbureter Adds — Work has 
been started on a two-story addition to 
the Breeze Carbureter Co. plant at 250- 
252 South Street, Newark, N. J. At pres- 
ent the manufacture of tubing by this 
concern is done in a one-story brick build- 
ing having a frontage of 33 ft. on South 
Street, a depth of 120 ft. and a breadth 
which widens at the rear to 86 ft. In 
the rear of the present structure the re- 
inforced concrete addition is being 
erected. The new quarters will give the 
plant 13,000 more sq. ft., making a total 
working space of 25,000 sq. ft. The addi- 
tion will measure 80 by 80 ft. 

Waukesha Motor Increasing Speed — 
The Waukesha Motor Co., Waukesha, 
Wis., manufacturing motors for passen- 
ger cars and trucks, is carrying out a 
new construction program which will af- 
ford much increased space for machine 
shop work in the present buildings and a 
new testing room and heat-treating de- 
partment. Additions now under way in- 
clude a new power and heating plant, 
44 by 66 ft., and a new shop, 88 by 220 
ft., for assembling and finished stock. 



The Automobile Calendar 



Oct. 16-23 Pittsburgh, Pa., Show, Mo- 
tor Square Garden, Auto- 
mobile Dealers' Assn. 

Oct. 18-24 Troy. N. Y., Show, State 

Armory, Troy Automo- 
bile Dealers' Assn. 

Oct. 13-25 Los Angeles, Cal., Broad- 
way Automobile and 
Flower Show, Automobile 
Dealers' Assn. 

Oct. 20-22 Excelsior Springs, Mo., Na- 
tional Assn. of Automo- 
bile Accessory Jobbers' 
Meeting. 

Oct. 21 New York City, Met. Sec. 

S. A. E. Meeting of Au- 
tomobile Club of Amer- 
ica. 

Oct. 24 Fort Worth, Texas, Race 

Meet. 

Oct. 25-27 Columbus, O., Garage 

Owners' Convention. 

Oct. 29 Indianapolis, Ind., Claypool 

Hotel, S. A. E. Meeting 
of Ind. Section. 

Nov. 1-3 Pasadena, Cal., Show, Hotel 

Green, Walter Hempel. 

Nov. 2 New York City, Sheepshead 

Bay Speedway, 100-Mile 
Race. 

Nov. 12-20 Providence, R. I., Show, 

State Armory, Rhode 
Island Automobile Deal- 
ers' Assn. 



Nov. 18. 
Nov. IS. 



Nov. 29-Dec. 4. 
Dec. 31-Jan. 8. 



Jan. 3-9. 
Jan. 5-6. 



.Arizona 150-mile' Grand 
Prix. 

.New York City, S. A. E. 

Met. Sec. Meeting. 
.Electric Prosperity Week. 
.New York City, Sixteenth 
Annual National Auto- 
mobile Show ; Grand 
Central Palace : National 
Automobile Chamber of 
Commerce. 
. Importers' Salon, Hotel 
Astor. 

.New York City. S. A. E. 
Winter Session. Stand- 
ards Committee Meeting. 

1916 

Jan. 8-15 Cleveland, Ohio, Show, Wig- 
more Coliseum, Cleveland 
Automobile Show Co. 

Jan. 8-15 Philadelphia, Pa., Philadel- 
phia Auto. Trade Assn. 

Jan. 22-29 Chicago, 111., Show. Na- 
tional Automobile Cham- 
ber of Commerce : Coli- 
seum and First Regiment 
Armory. 

Jan. 24-29 Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

Jan. 29-Feb. 5 ... .Minneapolis, Minn., Show, 
National Guard Armory, 
Minneapolis Trade Assn. 



Feb. 7-12 Kansas City, Mo., Show, 

Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

Feb. 14 Des Moines, la., Show, Des 

Moines Auto. Dealers' 
Assn. 

Feb. 29-Mar. 4 Fort Dodge, la.. Show, 

Terminal Bldg., Ft. 
Dodge Automobile Deal- 
ers' Assn. 

Feb. 15-20 Omaha, Neb., Show, Omaha 

Automobile Show Assn. 

Feb. 19 Newark, N. J., Show. 

March 4-11 Boston, Mass., Car and 

Truck Show, Mechanics 
Bldg. 

May 13 New York City. Sheepshead 

Bay Speedway Race. 

May 30 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines. Ia., Track 

Race. 

July 4 Minneapolis Track Race. 

July 4 Sioux City Track Race. 

July 15 Omaha, Neb.. Track Race. 

Aug. 5 Tacoma Track Race. 

Aug. 18-19 Elgin Road Race. 

Sept. 4 Des Moines Track Meet. 

Sept. 15 Indianapolis Track Race. 

Sept. 16 Providence Track Race. 

Sept. 30 New York City Sheepshead 

Bay Race. 

Oct 7 Omaha Track Race. 

Oct. 14 Chicago Track Race. 
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Sheldon Hood Tire Mgr. — B. K. Shel- 
don has assumed the active management 
of the Quality Tire Co., 826 Main Street, 
Buffalo distributer for the Hood tire. 

Logie Heads Toronto Chalmers — The 
Chalmers Motor Co. has opened a Cana- 
dian office at 18 Bloor Street, East, To- 
ronto, with L. Logie as Canadian man- 
ager. 

Manley Resigns — L. E. Manley has re- 
signed as sales manager of the Adams- 
Oakland Co., Pittsburgh, Pa., and has as- 
sumed the duties of sales manager of the 
Wood-Oakland Sales Co., Cincinnati. 

Marshall Buffalo McGraw Mgr.— G. J. 
Marshall has been appointed manager of 
the Buffalo, N. Y. f office of the McGraw 
Tire & Rubber Co., East Palestine, Ohio. 
C. H. Connolly, former manager, goes to 
the Kansas City office. 

Lindeman Firestone Western Ad Mgr. 
— C. B. Lindeman of the sales staff of 
the Seattle branch of the Firestone Tire 
& Rubber Co., has been elevated to the 
position of Western advertising manager. 
His headquarters will be in San Fran- 
cisco. 

Dealer 

New Boston Company — W. J. Stusick 
and E. L. Warner have formed the Win- 
chester Motor Co. at Springfield, Mass., 
and they have taken the agencies for 
the Moline Knight and the Vixen with 
salesrooms and service station at 776% 
State Street. 

New Toledo Tire Co.— The Ohio Tire 
Service Co. is the name of a new con- 
cern which has been incorporated, and is 
located at 310 Ontario Street, Toledo. 
Joseph Love is president and Samuel 
Love is general manager. The concern 
is distributor for Ohio tires. 

Spokane Buick to Move — The North- 
west Buick Co. of Seattle and Spokane, 
has contracted for a new building in the 
heart of the automobile district in Spo- 
kane. The building will give a total of 
11,600 sq. ft. of floorspace. The build- 
ing will be in First Avenue, near Adams 
Street. 

Five New Studebaker Branches — Five 
new Studebaker branch houses are now 
either being built or are about to be. 
Under construction at present are three 
new Studebaker branches, at Brooklyn, 
Long Island City and Kansas City. Build- 
ing operations on two more are about to 
begin, at Dallas, Tex., and Portland, Ore. 



Motor Men in New Roles 

Merritt Now Sales Mgr.— S. W. Mer- 
ritt, formerly with the Moreland Motor 
Truck Co., Los Angeles, in the capacity 
of factory superintendent of production, 
is now with Hughson & Merton as sales 
manager for the farm tractor depart- 
ment. 

Krimmel G. & J. Tire Sales Mgr.— An- 
drew Krimmel, formerly assistant man- 
ager of the Republic Rubber Co.'s Phila- 
delphia, Pa., branch, has been appointed 
sales manager of the Berrodin Rubber 
Co., 715 North Broad Street, distributor 
of G. & J. tires. 

Blackley Promoted — B. C. Blackley, 
for some time manager of the truck de- 
partment of the J. C. Tucker Co. that 
handled the Chase and Vim trucks in 
Rhode Island, has been made New Eng- 
land division manager for the Chase Mo- 
tor Truck Co. of Syracuse, N. Y. 

Barber Eastern Branch Mgr. — Z. C. 
Barber, who was wholesale manager of 
the Saxon Motor Co. in New York City, 
has been appointed eastern branch man- 
ager of the Detroit Weatherproof Body 
Co., and will open a salesroom in New 
York City. His present offices are 2202 
Broadway. 

Minto Gibney Pacific Coast Mgr. — 
The Gibney Tire and Rubber Co., Con- 
shohocken, Pa., has appointed C. H. 
Minto as Pacific Coast manager for Gib- 
ney Tires, with headquarters at San 
Francisco. He will have complete charge 
of the far Western business. His head- 
quarters will be a factory branch. 

West Returns to Portland— Fred West, 
who for two years, 1913-14, was at the 
head of the J. W. Leawitt Co., Port- 
land, Ore., has returned to that field in 
charge of the Chevrolet line. Mr. West 
will have charge of all of the territory 
of Oregon, Washington and Idaho with 
the exception of the city of Seattle. 

Day Heads Buffalo Packard — Promo- 
tions in the organization of the Packard 
Motor Car Co. of New York are an- 
nounced by the company as follows: 
B. C. Day of the New York city head- 
quarters has been appointed branch man- 
ager at Buffalo; T. P. Myers, also of the 
local headquarters, has been chosen man- 
ager of the truck sales department. 

Pittsburgh Franklin Reorganized — Re- 
organization of the distributing agency 
of the Franklin company has been ef- 
fected and the company known as the 
Franklin Motor Car Co. of Pittsburgh be- 



comes the Franklin-Pittsburgh Automo- 
bile Co. The officers chosen for the new 
company are W. M. Carr, president; R. 
S. Suydam, treasurer, and A. R. Gribben,- 
secretary and assistant treasurer. 

Hyde Opens Indianapolis Office — Har- 
low Hyde, formerly advertising manager 
of the Empire Automobile Co., has 
opened an office in the Telephone Buill- 
ing, Indianapolis, Ind., and established 
an advertising and publicity bureau. Mr. 
Hydj^ has been identified with the adver- 
tising and selling end of the automobile 
trade for many years, at one time hav- 
ing been advertising manager of the 
Bosch Magneto Co. 

Mitchell Now Enger Dealer— R. D. 

Mitchell, formerly selling representative 
for Gray & Davis products and later for 
Kelly-Springfield and Pennsylvania tires, 
has organized the Enger Motor Sales Co., 
of Wisconsin, to handle the State terri- 
tory for the Enger Motor Car Co., Cin- 
cinnati, Ohio. E. A. Glab, also well 
known in the industry, is associated with 
Mr. Mitchell. Headquarters are being 
established in Milwaukee. 



Dealer 

Newark Chalmers Moves — The service 
station and parts department of the Pad- 
dock-Zusi Motor Car Co., Newark, N. J., 
Chalmers dealer, has been moved to the 
company's new building at 894-896 Broad 
Street. 

Hartford Co. Gives Free Service — The 
Auto Tire Co., 129 Allyn Street, Hart- 
ford, Conn., which does business also 
under the name of Jack The Tire Man, is 
exploiting its free service to tire cus- 
tomers. In order that the service may 
be broadened in scope a special service 
car has been commissioned. The plan 
now is to assist customers of the firm in 
tire trouble any distance from the store. 
The car will be on duty all the time. 

Mason-Newark Velie Agent to Move — 
J. W. Mason, Velie and Briscoe agent in 
Newark, N. J., and at present located at 
350 Halsey Street, will occupy a new 
building at 1005 Broad Street. The new 
building will be of the modern type of 
automobile sales and service station and 
will have a Broad Street frontage of 33 
ft. and a depth on Kinney Street of 189 
ft. The showroom, opening on Broad 
Street, will be 55 by 33 ft., finished in 
white tile with a mezzanine balcony. The 
second floor will be devoted to service. 
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Baltimore Trade Happenings — The 
Motor Car Accessory Co. has opened at 
1201 North Charles Street, Baltimore. H. 
C. Clark and Frank Hoddinott are at the 
head of the firm. A general line of acces- 
sories, lubricating oils, etc., are being 
handled. The company also is distributor 
of the Newcastle tire. 

A direct factory branch of the Fire- 
stone Tire & Rubber Co., Akron, will be 
opened in Baltimore next week. Tempo- 
rary quarters will be established at 17 
and 19 East Mount Royal Avenue, in a 
new addition which has been constructed 
to the quarters of the Zell Motor Car 
Co. building. 

B. R. Leisure, who has been the man- 
ager of the Firestone branch at Salt Lake 
City is in Baltimore and will have 
charge of the local branch. His terri- 
tory will include all of Maryland and 
large parts of Virginia and North Caro- 
lina. 

Branches of the American Oil Co. of 
Baltimore are to be established in many 
Maryland towns. The American com- 
pany, which refines and distributes Eze- 
Lube lubricating oil and which is one of 
the largest gasoline distributors in this 
section of the country, has established a 
branch at Cumberland, Md. 

Recent Philadelphia Changes — About 
Jan. 1, 1916, the Republic Tire Co. will 
occupy a new four-story building now in 
course of construction at 806 North Broad 
Street, Philadelphia. 

The Swinehart Tire and Rubber Co., at 
320 North Broad Street, Philadelphia, 
will on Nov. 1 open its new and larger 
quarters at Broad Street and Fairmount 
Avenue. 

Columbus Buick Adds — Oscar Lear, 
central Ohio agent for the Buick is mak- 
ing a number of changes at his sales- 
rooms and garage at 286 East Long 
Street, Columbus. A 4800 sq. ft. service 
station has been built in the rear and a 
show-room has been added to the front. 

Old Stutz Agency Bankrupt — The 
Stutz Motor Car Co. of Boston, Mass., 
that handled the Stutz until a month 
ago, has gone into bankruptcy with lia- 
bilities of $27,342.19 and $2,248.20 as- 
sets. The chief creditors are Edward 
M. Becker, $6,500, A. E. Chase, $6,500, 



and J. S. Bradstreet, $8,000, all of whom 
were identified with the company. There 
are about fifty unsecured creditors. 

No More Gasoline Stands — Mayor 
James M. Curley of Boston, Mass., has 
just sent an order to the Street and the 
Park and Recreation Commissions of his 
city not to grant any more permits for 
sidewalk gasoline stands. He says in 
his letter that no such stands should be 
granted without a fee, and that as they 
are an obstruction to traffic care should 
be taken not to allow any more to be put 
up. Furthermore fees should be charged 
for those now in use as a rental at so 
much per year. 

New Sparton Horn House Organ — 

Everybody's Business is the title of the 
new house organ of the Sparks- Withing- 
ton Co., Jackson, Mich., manufacturer of 
the Sparton safety signals. The maga- 
zine is a monthly publication devoted to 
the better acquaintanceship between em- 
ployees and employer. It will contain 
articles of every kind which will be both 
educational and humorous. William 
Sparks is the managing editor and G. C. 
Core the news editor. 

Late Missouri Trade Items — The Fisk 
Rubber Co., St. Louis, Mo., has leased 
the southeast corner of Grand Avenue 
and University Street where it will im- 
prove the present building preparatory 
to increasing its stock of tires. 

The Pierce Oil Corp. has virtually 
closed a deal for a large lot at the cor- 
ner of Fourth and Monroe Streets, 
Hannibal, where it will erect a ware- 
house, tanks and filling station. This 
depot will act as distributing point for 
northeastern Missouri and probably the 
west central part of Illinois. 

Bert A. Stephens, F. B. Stephens and 
A. B. Gauge have opened an automobile 
supply house at 432 St. Louis Street, 
Springfield. They will deal chiefly in 
tires. 

The Kansas City Motor Sales Co., 
Kansas City, has been incorporated and 
has established office and salesrooms at 
1711 Grand Avenue. The chief business 
of this company will be to sell Ford cars 
on deferred payments, and to make ex- 
change of Ford cars in Kansas City and 
territory. 



The Ford Automobile Co., Kansas City, 
which is doubling the size of its branch 
plant at Eleventh Street and Manchester 
Avenue in this city, will have the exten- 
sion completed and ready for occupancy 
by Dec. 1. 

Boston Co.'s in New Quarters — The 
Reo Motor Car Co., The Hupmobile Co. 
of New England and the Joseph S. Por- 
ter Co., agents for the Pathfinder and 
Regal cars, have all moved into the new 
building near the junction of Common- 
wealth Avenue and Beacon Street, ad- 
joining the Marmon at Boston, Mass. The 
structure is divided into three sections, 
the Reo on the east, Pathfinder and 
Regal in the centre and Hupmobile on 
the west. Both the wholesale branch of 
the Hupmobile and the new retail agency 
will occupy the western section. 

Willard's New Coast Quarters— The 
Willard Storage Battery Co. has opened 
quarters at 1433 Bush Street, San Fran- 
cisco. Fourteen new service stations have 
been added by the company. This brings 
the total of Willard stations to 535. The 
most recent additions are: Conklin & 
Spindler, Chicago Heights, 111.; Wells Gar- 
age, Wells, Minn.; Weber Battery Co., 
1312 W. Jackson Blvd., Chicago, 111.; 
Handy-Lewis Motor Car Co., Willmar, 
Minn.; Hackler Battery Co., Kaufman and 
Twenty-second Streets, Paris, Tex.; G, 
G. Gardner, Estherville, Neb.; Thome 
Electric Co., 515-16 Center Avenue, Bay 
City, Mich.; C. E. Coogins, El Centro, 
Cal.; Woodward Tire & Repair Co., 1325- 
27 Woodward Avenue, Detroit, Mich.; C. 
P. Seeberg, 1918 Tuoulumne Street, 
Fresno, Cal.; Geo. H. Gant Electric Co., 
320 S. Boots Street, Marion, Ind.; Her- 
bert Hedges, Oxnard, Cal.; Slay ton Power 
Co., Slayton, Minn., and Electric Garage 
Co., Third and Main Streets, Woodland, 
Cal. 

Gemmer Co. to Build — Plans have been 
prepared for the construction of a two- 
story 40 by 60-ft. plant at Detroit, Mich., 
for the Gemmer Mfg. Co., manufacturer 
of automobile parts. 

Rotary Motor Co. to Build— The Rotary 
Valveless Motor Co., Auburn, Wash., 
recently incorporated with $100,000 cap- 
ital, by J. O. Menard and others, will 
build a factory for the manufacture of 
its specialty. 



Recent Incorporations in the Automobile Field 



Delaware 

Wilmington — Standard Accessories Co. ; $100,000 ; 
maker. Cloyd Marshall, 81 New Street, New 
York City. 

Dtntrlct of Colombia 

Washington — Livingston & Co. ; f 6,000. Lcroy 
Livingston. J. L. Smith, W. N. Wood. 



Illinois 

Chicago — Good Carp Garage Co. ; $5,000. J. J. 

Purcell. J. Oomburgcr. B. 8. Pnrcell. 
Chicago — Sporub Tire Co. ; $2,500. Jacob Levin, 

Davis Blumroseh, La tarns Krlnsky. 
Vandama — Midland Accessories Manufacturing Co. ; 

$150,000. 



Indiana 

Auburn — Cnlon Automobile Co. ; $100,000. C. M. 

Brown. John Zimmerman, W. H, Schaab. 
Franklin — Continental Anto Parts Co. ; $15,000 ; 

maker. J. H., S. C. and M. N. Staler. 
Laporte — Indiana Mutual Automobile Insurance 

Co. ; to do a mutual insurance business. F. C. 

Brewer, F. H. Henderson, F. J. Cook. 

Kentucky 

Lexington — Taxicab Co. ; $7..'>00. B. J. Mathews, 
Frest Hall, Annie Kendall, B. D. Berry. 

Maryland 

Em m itt rii org — Emmlttaburg- Motor Car Co.; $10,- 
000. E. E. Zimmerman, J. W. Wagerman, E. 
F. Ohler, D. F. Roddy. 



Michigan 

Detroit — General Manufacturing Co. ; $5,000 ; to 
manufacture and deal in automobile accessories, 
machinery, etc. C. W. Olson, C. R. Robertson, 
Henry Wild. 

Detroit — National Bronze & Aluminum Castings 
Co. ; $10,000. P. J. Donnelly. V. R. Donnelly, 
R. L. Pratt. 

Flint — Monroe Motor Co. ; $250,000 to $735,000. 

Mount Pleasant — Mount Pleasant Motor Co. : 
$5,000 to $15,000. 



North Carolina 

Atdbn — East-Over Corp.; $10,000; automobile 
dealer. J. R. Tnrnage, B. S. Sumerel. 
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North Dakota 

HMvn- Standing Motor Co. ; $10,000. C. H. 
Blandlng, Adelaide A. Blaudlng, MllUe L. 
B Landing. 

New Jersey 

IIohtclaik — Brooks-Oatruk Co. ; $5,000. Paul 
Ostruk. William H. Booth. Emerson Brooks. 

New York 
BorriLO — Knoll Automobile Electric Service Co. ; 
$5,000 ; electric equipment, automobiles. C. A. 
Hamlin. F. J. Rogan, J. G. W. Knoll. 

Nen York City 
Metropolitan Motor-Vim Agency ; (50,000. W. C. 

Freeman. B. B. 8towe, C. Plock. 
Utility Motor Trucking Co. : $200,000. J. M. 

Greene, E. M. Klein, Jennie Alex. 

Ohio 

Canal Doras — Dover Bulck Co. ; $5,000. H. C. 

Campbell, H. E. Haas, O. U. Weaver, E. G. 

Weaver. R. J. Weaver. 
Cleveland — Auto Casting Co. ; $10,000. W. R. 

Wildman. 

Ci.itk.and — Electric & Auto Parts Co. ; $50,000. 

J. H. Ladwig, H. R. Bacheller, F, E. Lasare, 

G. W. Cowley, E. W. Slater. 
Cleveland — Fred P. Brand Motor Co. ; $30,080. 

F. P. Brand. 

Clivcland— Cole-Cleveland Co. ; $10,000. C. D. 
Simmons. 

Cleveland — K-K Co. ; $15,000 ; automobile dealer. 
F. W. Emslle. 



Clbvsla.nl — The Keystone Oil & Supply Co.; $10.- 
000. R. U. Lee. W. J. Patterson, G. M. Gal- 
lagher, E. M. Holmgren, 8. D. Corbett. 

Cleveland — The Motor Equipment Co. ; $10,000 ; 
accessories. O. D. Summers. H. K. Summers, 
W. H. Everbart. M. Manshower. J. B. Moore. 

Clu bland — The Ohio Electric Sales Co. ; $10,000. 
O. K. Herron, W. A. Albaugh, Luther Day, R. 
E. Blxby. J. B. Kanner. 

Columbds — Shilling Safety Auto Bumper Co. : 
$100,000. F. W. Schrincr, E. C. Shilling, 
Jacob Dagger, R. N. Dlrey. J. C. Erwlu. 

Cold M bub — The Peters Sales Co. ; $10.000 ; selling 
tbe Brlnnon Ford starter. C. M. Peters, Albert 
Peake. G. A. Peters, J. B. MrGaugby. 

Llano — Llano Motor Co.; $50,000; enjtine maker. 
M. D. Slator, M. M. Moss, E. G. Bogusch. 

Pennsylvania 

Ebie— Erie Trailer Mfg. Co. ; $100,000 ; to make 

trailers tor automobiles and trucks. H. A. 

Wllburn, C. C. Leon, F. J. Bebrens. 
Uniontown— Gallatin Automobile Supply A Repair 

Co. ; $5,000. W. H. Helmey. J. T. Hoover. 

C. H. Helmey. George Patterson. 

Sooth Carolina 

Columbia — New Zion Motor Co. ; $3,000. W. C. 

Plowden, D. C. Shaw. 
Scumebton — Summerton Motor Co. ; $3,000. D. C. 

Shawk, H. A. Rlchbough. 

Texaa 

Ckobbttoic — Texas Auto Co. ; $1,000. A. J. McKtn- 
non, G. M. McGee. C. W. Murray. 



Waco— Court House Garage and Supply Co. ; $5,000. 
J. J. Richards, John McGlamon. J. E. Watxon. 

Virginia 

Ashland — Hanover Garage and Repair Co. ; $10,000. 

Boxtey Vanghan, F. W. Tucker. 
Clifton Fobob— Virginia Garage Co. ; $30,000. B. 

H. Tatum. E. A. Snead, B. C Goodman. 

Washlnglen 

Spokane — Chalmers Auto Co. ; $10,000. M. Mc- 

Innls, O. E. Logan. 
Walla Walla — Franklin Motor Co. ; $75,000. R. 

H. Tuttle, Alex McKenzie. Inex Turtle. Vivien 

Cooker ly. 

Went Virginia 

Mono a n to w N — Morgantown Jitney Co. ; $3,000. F. 

M. Lucas. R. M. Davis. Fannie Davis, Hue! 

Lucas. Mabel Wilson. 
Wueblinc — Auto Accessories Co. ; $5,000. P. F. 

Haberstlck. 

Wisconsin 

La Crosse — Zlmmer Motor Car Co. : $5,000. J. E. 
Zlmmer, O. H. Mutike, Susan Zlmmer. 



Virginia 

Roanoke— Meadow-Price Co. : $1,000 to $50,000. 
D. S. Meadows, R. E. Price. 



Automobile Agencies Recently Established 



Birmingham . . . 



Alabama 

.King Birmingham Motor Co. 

Arkanaaa 

Hope King CO SpYagins 

Paragould Halladay. . . VV. S. Coleman & Sons 

California 

Los Angeles Enger Irving Motor Car Co. 

Los Angeles Grant Bekins-Speers Motor Co. 

Los Angeles Hollier Stone-Dancy Motor 

Sales Co. 

Cos Angeles Kelly-Spring- 
field Stone-Dancy Motor 

Sales Co. 

Monrovia Chevrolet... Foulke & Deatherage 

Red lands. Chandler. . . .Park Garage 

Redland Chevrolet... C. H. Clem 

Redlands Oakland Park Garage 

Colorado 



. . . I. A. Outhier 
. F. Deckelman 



Boulder Metz . - . 

Boulder Stearns. 

Buena Vista Haynes W. C. Fletcher 

Burlington Metz G. Danforth 

Cheyenne Wells. . . Metz D. R. Purdy 

Colorado Springs. . .Haynes.. . . .E. D. Marr 

Colorado Springs. . .Stearns Ferguson & Ingersoll 

Denver Den by A. C. Wagner 

Denver Paige Platt-Fawcett Motor Co. 

Fair Play Apperson H. Bergstrand 

Flagler MeU Lewis Clark 

Fort Collins Inter-State. .C. B. Moseman 

Fort Collins Metz L. W. Van Dyke 

Fort Morgan Metz J. M. Scofield 

Greeley Inter-State. ..C. C. Kersey 

Greeley .Metz F. P. Meeker 

Haxtum Metz M. Anderson 

||iff Metz VV. F. Alexander 

Leadville Haynes Cloud City Garage 

Longmont Inter -State. Watts & Hylton 

Longmom Metz F. Hildreth 

Loveland Inter-State. A. Straight 

Mattison Metz K. Koontz 

Ouray Dodge Silva Auto Co. 

Pueblo Metz F. Hamilton 

San Luis Apperson W. S. Parrish 

Steamboat Springs. Dodge J. A. Brobeck 

Sterling lmer-Siate. ..Ideal Auto & Mch. Co. 

Trinidad Metz J- I- Glendenning 

Vilas Metz C. F. Wheeler 

Wray Metz.. McGinnis Bros. 

Walsenbcrg Metz C. B. Blanton 

Connecticut 

..Kissel F. E. Lockwood & Co. 

Georgia 

. .Apperson B. V. Hill Garage 



Norwalk 



Columbus. 



Illtnola 

Abingdon Maxwell Reynolds & Fields 

Akon Haynes C. G. Luft 

Bloomington Stearns- 

Knight C. VV. Wcy 

Champaign Milburn 

Elec R. C. Nelson 

Chicago Enger Central Sales Co. 

Chicago Oldsmobile. ..P. Lorenzen 

Colfax Ford F. M. Hager 

Decatur Mitchell L. W. Cook 

Free port Mitchell M. L. Miller 

Freeport Vim T. B. Rigney 

Jacksonville Haynes W. C. Hamm 

Jacksonville Jeftery Jacobs & Meyer 

Manito Oakland Frank Wilson 

Murphysboro Oldsmobile. . P. B. Outhouse & Co. 

pekin Davis H. A. Reuliug & Son 

fcockford Paige F. Carlson 



Shirley Reo Charles Hutchinson 

Springfield Chevrolet... .C. E. Knecht 

Springfield Oldsmobile. ..White Garage 

Strewn- Dodge Bros. .Stottler Brothers 

Weldon Reo M. H. Shinneman 

Iowa 

Anamoaa... Kissel Anamosa Auto Co. 

Cedar Rapids Vim P. Perley 

Des Moines Kissel Guarantee Motor Co. 

Des Moines Stearns Hal Wells 

Fonda Kissel Kenning Auto Co. 

Waukon Oldsmobile . ..J. G. Minert Auto Co 

Waterloo Abbott- 
Detroit. .. G. W. Campbell Co. 

Kentucky 

Carrollton King Thomas Garage 

Louisville Scripps- 

Booth. ... .Callahan Motors Co. 

Maine 

Greenville Chandler. . W. R. Dailey 

Portland Allen Patcrson Garage Co. 

Maryland 

Baltimore Standard . . Little Giant Sales Co. 

Mew London Apperson J. R. Brandenbcrg 

Maaaachuaetta 

Boston Pullman W. J. Hurley 

Brockton Flint Lonng Motor Car Co. 

Brockton Kissel KisselKar Brockton 

Branch 

North Adams Oldsmobile. ..M. O. Haggerty 

S. Deerfie d Oldsmobile. ..T. J. Ahearn 

Springfield Haynes Springfieid-Haynes Co. 

Worcester Stearns- 

Knight . . . H. E. Plimpton 

Worcester Jackson Greene Hale Co. 

Worcester King H. B. Pulsifer 

Michigan 

Addison Maxwell Frank Barnaby 

Adrian Dodge Wilcox Hardware Co. 

Dowagiac Ford Scammon & Adams 

Hart ford Rega 1 C . G . Warren & Son 

Ionia Dort Benedict Buick Co. 

Ionia Oldsmobile. ..C. H. Welker 

St. Johns Jeffery Steel & Valentine 



Minneapolis. 



Mlnneaota 

.Herff-Brooks.Eagle Motor Works 

Mlaaourl 

Centralia Reo L. & H. L. Roemer 

Kansas City Engel Packard Missouri Co. 

St. Louts.. Elco Motor Car Repair & 

Supply Co. 

St. I-ouis King Brinkman Motor Car Co. 

Montana 

Lewiston Oldsmobile. -J. W. Drake 

Nebraska 

Cozad Oldsmobile. .AV. Robertson 

Fremont Apperson. . . . Hall & Steele 

Lincoln Kissel. A. H. Meyers 

Omaha Enger Foshier-Engcr Co 

Omaha Moline- 

Knight.. . .R. G. Davis 



Albuquerque. 



New Mexico 

Metz F. E. Dearth 



New Jersey 



Bradley Beach King... 

Matawan King... 



.E. S. Thomas 
J. C. Bushnell 



New York 

Buffalo Inter-State . . . Blackburn Sales Co. 

New York King Mineola Garage 

Rochester Enger Heiber Motor Car Co. 

Schenectady Kissel Wm. D. Havens 

Shelter Island King G. B. Wells 

Silver Creek Oldsmobile. ..Wm. J. Dickerson 

White Plains Kis*?l Kissel Kar Garage Co. 



Oklahoma City . 



Oklahoma 

.Marion Sutter- Johnson Motor 

Co. 



Ohio 



.King J. F. Brannon 

r F.J. Norton Sons 



Alliance 

Bucyrus Enger. 

Portsmouth Vim R. S. Prichard 

Ray land Oldsmobile. AV. D. Hoge 

S. Charleston Oldsmobile . . .Sullivan Auto Co. 

Xenia King Page-Maxwell Sales Co. 

Philadelphia 

Addison Enger Straw & Dean 

German town King Delmar Garage 

Harrisburg Studebaker. .Ford Sales Co. 

Hawley Dodge Bros.. Gottlieb Matter & Sons 

Hazletown Enger G. VV. Wihnot 

Lancaster Enger O. H. Shank 

Monessen Oldsmobile. ..H. N. Odbert 

Parkers Landing. . .Apperson. . . .Gibson & Sorgen 

Philadelphia Kissel Baker-Price Co. 

Reading Vim Reading Auto Co. 



South Dakota 

.King F. H. Fo lberg 

Tenneasee 

.Vim G. VV. Richardson 

Texan 



Memphis . 



Fort Worth Franklin. . . .G. L. Omohundro 

Houston Apperson .... Young & Dwire Co. 

Marble Falls Oldsmobile. ..Marble Falls Garage 

Mesquite Kissel Humphreys & Vaustoo 

Vermont 

Burlington Kissel Todd & Tupper 

Virginia 

Big Stone Gap Enger Dominion Motor Car Co. 

Wuahlngton 

Spokane Velie Franklin Auto Sales Co. 

Tacoma Enger VV. E. Newton 

Walla Walla H upmobile . . . Alvin Coyle 

Wiaconaln 

Eagle Oldsmobile ...Smart Bros. 

Hartford Kissel Schauer Brothers 

Marion Kissel F. J. Hauge 

Watertown Oldsmobile. ..The Service Co. 



Wyoming 



Basin MeU . 

Dayton Metz. 



. . G. R. Hoover & Co. 
. R. W. RatdifT 
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The History of the American 
Automobile Industry 

Opening Chapter of History of America's Great Industry — 
First Time the Complete Story of Early Endeavors Has Been 
Told — To Be Published Serially and Later in Book Form 

This Issue— The Scope and Early Efforts 

By David Beecroft 

THE practical and continuous development of 
the gasoline-engined automobile in America 
dates back to 1891; the first application of 
an electric motor coupled with a battery to propel a 
vehicle dates to approximately 1884, marking the 
advent of the pioneer, but the practical start of the 
electric vehicle industry dates from 1893 or 1894; 
and the pioneer in building steam road automobiles 
or locomotives as they were then called goes back 
to 1769, when the movement had its inception, al- 
though steam automobiles, as we now know them, 
date back little further than 1887, when our pio- 
neers brought out their initial machines for passen- 
ger use. 

Idea Is Centuries Old 

The concept of building a vehicle that would run 
without horses is centuries old : Visions of the mo- 
tor vehicle are recorded in Holy Writ, our ancient 
historians record prophecies by the great scien- 
tists ; and poets wrote centuries ago of the possibili- 
ties of the fleet motor vehicle that would navigate 
the seas, traverse the land and cleave the air. 
While the practical development of the automobile 
in America covers a span of thirty-five brief years, 
yet the brains of earlier days handed to our in- 
ventors and pioneers of the present generation the 
essentials of the automobile as we know it to-day. 
Hence to get the broad perspective of the history 



of the automobile in America it is necessary to re- 
view the recorded efforts of the last 50 years both 
in America and Europe, for in them we find the 
roots of the many constructions constituting the 
warp and woof of the present-day car. 

First Internal Combustion Engine 

In 1791 Barber's internal combustion engine 
marked the first recorded effort from which the 
gasoline engine of to-day is the offspring. The 
thread of progress was slow and it was not until 
1876, when for the first time the charge of gasoline 
vapor was compressed that the possibility of the 
high-compression engine of to-day was a reality. It 
was 10 years later before Daimler and Benz in 
Germany gave us their engines, and in 1892 before 
Charles E. Duryea and his brother Frank gave us 
our first practical American gasoline automobile. 

Pneumatic tires were made and used in 1845 ; the 
differential gear as used in the rear axle dates to 
1828, when a Frenchman, Pecqueur, used it; the 
pivoted axle ends carrying the front road wheels 
were used in 1818, nearly a century ago; we have 
had the irreversible steering gear since patented 
by Jentaud, a Frenchman, in 1878; the use of the 
hot tube for igniting an explosive mixture takes us 
back to 1791 ; the use of the electric spark in igni- 
tion was recorded in 1853 ; and the use of springs, 
wheels, frames and other essentials carries the 
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reader far back into other centuries of the past. 

To trace the growth of the automobile, as sug- 
gested by these conspicuous landmarks, it is impera- 
tive to turn back the pages of a century or more 
and analyze the outside influences that were factors 
in stimulating the industry or retarding it. War, 
always a retarder, exerted its influence a century 
ago, hostile road laws held the movement back in 
certain countries and the lack of improved roads ex- 
erted a strong retarding influence. 

A Tremendous Subject 

Yet, no apology is needed for a history of the 
great and still rapidly growing American automo- 
bile industry, but having delved into the earlier 
facts connected with the industry further than has 
heretofore been attempted in America, we recognize 
better than our readers possibly can how much lim- 
ited space and time have compelled us to leave un- 
done and although giving a great amount of infor- 
mation that is new to them and to the world at 
large, we regret that the limitations mentioned do 
not permit us to make it larger. 

While it is well known that histories in general 
recite only the main parts and leave unmentioned 
the less important ones, it is not so well recognized 
in a history of this kind, that it is the exceptional 
which received mention, while the more common or 
commonplace, even though equally good, is neg- 
lected. The thought that, "Full many a flower is 
born to blush unseen and waste its sweetness on 
the desert air," has been constantly exemplified in 
connection with the automobile industry. 

Foreign Influence 

While it has been our intent to confine ourselves 
to the history of the industry in America we have 
been forced to constantly refer to work done by 
foreigners for several reasons. The ancient history 
is as much our inheritance as that of any other peo- 
ple and we give in these pages the more important 
points therein that our readers may understand the 
age and growth of this history-long problem and its 
bearing on our modern productions. The publica- 
tions of foreign countries reach America much more 
freely than American publications go abroad be- 
cause of the fact that many of our people or their 
immediate ancestors were foreign born and there- 
fore take interest in things happening abroad. Our 
most liberal patent system is taken advantage of 
by foreign inventors quite freely and on these ac- 
counts foreign influence and foreign work have very 
materially affected American development and can- 
not therefore be ignored in an unbiased American 
history. 

Several other factors have influenced the indus- 
try in America that were not felt or were felt to a 
much different degree in Europe. Probably the 
most important of these is the road problem. In 
this new land there are almost no roads whatever 
in the sense that the improved highways of Europe 
exist. At the beginning of the modern automo- 
bile movement there were practically no improved 
roads in this country. The rise of the automobile 
and modern road building in America have been 



exactly contemporaneous. In 1891 New Jersey 
passed the first road improvement bill and the first 
American automobile was begun by C. E. Duryea. 
Straggling road improvement and likewise strag- 
gling growth in the automobile industry during 
the next seven or eight years, but a considerably 
increased activity both in roads and automobiles 
thereafter. The difficulties imposed upon our auto- 
mobile inventors by our money wasting excuses 
for roads, has been a matter of comment by for- 
eigners visiting us ever since we arose to the 
dignity of a nation. 

A second very important factor has been the cost 
of horses and horse feed. In this land of broad 
area and fertile acres feed has been so cheap and 
horses so plentiful that the incentive to secure 
transportation other than by animal power and 
thus save hay and oats has not appealed to our 
inventive minds or our buying public as it has in 
the more thickly populated European lands where 
horses have been much more of a luxury. The very 
commonness of the horse made him the companion 
of all our people to such an extent that few believed 
he could be displaced in their hearts by a mere 
machine, no matter how swift or how economical 
it might prove to be. So certain were several of 
our automobile pioneers that no one able to afford 
a stable and hold the lines over a lively, intelligent 
and beautiful animal would ever purchase or drive 
for pleasure a machine vehicle that their earliest 
efforts were directed toward supplying transpor- 
tation for those city brothers, who could not afford 
or whose surroundings would not permit maintain- 
ing a horse and stable. Such a view naturally did 
not encourage work toward a solution of the auto- 
mobile problem. The limited market and the cer- 
tainty that the price must be low and perhaps 
taken in installments made it necessary that the 
vehicle should be of the cheapest possible design 
and construction, and it was not until experience 
gained by riding on his brains showed that the 
motor vehicle opened a new world that Duryea 
and his brother Frank began in 1893 to develop 
the automobile for the high-priced market. It 
takes time to establish a manufacturing industry 
or create a manufacturing people, and naturally 
the newer country remained an agricultural one 
and looked to Europe for its mechanical supplies. 

American Inventions 

In spite of these and other reasons American in- 
ventors made a record to be proud of, and although 
not so numerous because our population was not so 
large and perhaps not so successful, for reasons 
above given, yet the records show that they were 
not laggards, but were closely in touch with the 
world's progress and often leading it; in fact, the 
record frequently shines with such brilliance that 
every patriotic American must glow with pride and 
should wonder if our national recognition and 
treatment of the American inventor is as liberal 
as his efforts and devotion to his work merit. The 
steamboat, the ironclad, the telegraph, telephone 
and electric light, the grain harvester, the sub- 
marine and aeroplane are familiar examples of 
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American ingenuity leading the world, and our 
pages will show a goodly number of such examples 
in the automobile business. 

Solving the Problem 

No mechanical problem, except possibly flying, 
remained unsolved so long as this one of self-pro- 
pelled vehicles, and no problem has ever had ex- 
pended upon it so large an amount of thought, ef- 
fort and money in so many parts of the world or by 
so many people or under such widely divergent 
conditions. While it is true that many hinderances, 
particularly bad roads, and in some cases restric- 
tive laws, hindered or stopped the work, it is safe 
to assert that no mechanical problem has proved so 
difficult of solution as this one and it has required 
not only a very high order of mechanical ability, 
but the growth of mechanical progress and the 
combination of ideas from many sources in order 
to accomplish it. 

In writing the history of the automobile in 
America it is almost paradoxical that there is no 
first. Each man had been preceded by work which 
led up to his efforts and, which if he knew of them, 
undoubtedly assisted him materially. In passing 
judgment upon the work of the various people care 
must be exercised to note whether he was an orig- 
inator or whether he was simply a sporadic worker, 
who did very little outside of his single effort and 
who added very little to the final result ; or, whether 
he was persistent and kept his work going ahead 
until it did finally affect the entire industry. 

Judged by these standards, we find that, although 
the automobile industry could have been developed 
many years earlier, using the material at hand and 
using no new devices whatever, it was not until 
certain persistent individuals came along who, hav- 
ing taken up the work and put their hands to the 
plow, continued until the industry became in- 
fluenced by their work. Judged by this standard 
Charles E. Duryea, Ellwood Haynes and Alexander 
Winton were the pioneers in the gasoline vehicle 
work ; Morrison & Salon were pioneers in the elec- 
tric, and S. H. Roper, followed by George E. Whit- 
ney were the steam pioneers. R. E. Olds, Henry 
Ford, King and others followed close after as did 
Woods and the Stanley brothers. 

Ancient Vehicles 

The self-propelled carriage concept is undoubted- 
ly almost as old as carriages of any form. The 
drag or sled which slid down a hill without assist- 
ance was not only the first self -propeller, but with 
no less doubt awoke within the mind of its posses- 
sor a desire to enjoy similar self-propulsion on the 
level and up hill just as every child coasting with 
his sled desires this thing. That our records of the 
automobile do not go back so far is not because the 
idea did not exist, but because it was not success- 
fully carried out. 

The oldest recorded vehicles are Egyptian war 
chariots whose pictures are sculptured on the en- 
during monuments dating back probably 2000 
years B. C. The wheels of these chariots varied 



from 30 to 39 in. and thus corresponded very close- 
ly with modern automobile sizes. 

The first written mention of vehicles is in the 
Bible, where Joseph sent wagons to assist in mov- 
ing his relatives. By the time of Solomon, some 
500 years later, chariots were so plentiful as to be 
mentioned in thousands, and it is at about this 
time that the first written mention of the automo- 
bile idea is found in Homer's Iliad, 18th Book. 
That it is not found sooner is more probably due to 
the fact that writing itself was new at the time of 
Moses and the alphabet very imperfect (16 con- 
sonants only) until about the age of Solomon and 
Homer. 

The Art in Homer's Time 

That the arts of carriage making were consider- 
ably advanced in Homer's time (1000 B. C.) or 
before, is conclusively shown by mention in the 
fifth book of the Iliad, where the advantage of using 
a different metal for the bearing than that used 
for the axle is clearly indicated in the assembling 
of Juno's chariot: 

"by Hebe, ever young, 

The whirling wheels are to the chariot hung. 

On the bright axle turns the bidden wheel 

Of sounding brass; the polished axle steel. 

Eight brazen spokes in radiant order flame." 

These wheels undoubtedly were cast in a single 
piece just as the one-piece steel wheels used on 
many heavy trucks to-day, and there is some indi- 
cation in the text that they were even turned, or in 
some manner machined on their circumferences. 

The following quotation shows plainly the exist- 
ence of the conception of self-propelled vehicles in 
Homer's time. He describes Juno as seeking aid 
from Vulcan the lame blacksmith and — 
"There the lame architect the goddess found, 
Obscure in smoke, his forges flaming round, 
While bathed in sweat from fire to fire he flew; 
And puffing loud, the roaring bellows blew. 
That day no common task his labor claimed ; 
Full twenty tripods for his hall he framed, 
That placed on living .wheels of massy gold, 
(Wondrous to tell) instinct with spirit roll'd 
From place to place, around the bless'd abodes 
Self-moved, obedient to the beck of gods." 

Iliad 18th Book. 

From other sources also we learn of self-moving 
apparatus in use in the temples before the Chris- 
tian era ; the priests being leaders in mathematics 
and mechanics in those times. How these devices 
were moved is not known, although some very in- 
genious arrangements for other purposes have 
come down to us. It is practically certain that the 
first forms of vehicles that were not drawn were 
propelled by man-power often concealed for the 
mystification of the public or for protection from 
the enemy. The Ethiopics of Heliodorus mention 
a triumphal wagon as having been used at Athens, 
which was moved by men carried therein and sim- 
ilar references are found in other authors. The 
moving forts or shields used by armies were car- 
ried or pushed rather than propelled and can hard- 
ly be considered mechanical devices. Friar Bacon 
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wrote in the thirteenth century of mechanical pos- 
sibilities and said, "it will be possible to construct 
chariots so that without animals they may be moved 
with incredible speed." Certainly the racing cre- 
ations of to-day would amply satisfy this speed 
prediction. 

Chinese Wind Wagons 

Vehicles propelled by a rowing or pushing action 
and also by sails were seen in China by western 
travelers in the fifteenth and sixteenth centuries 
with no record as to their first use, which may have 
been centuries before. Sails are still used in China 
to assist in propelling their crude wheelbarrows 
or carts, but they are hardly independent of man 
power and therefore not proper examples of this 
art. 

Beginning with about 1600 sailing carriages 
were made in Europe by the celebrated mathema- 
tician, Simon Stevin of Holland. One in particu- 
lar carried five passengers and another had a capa- 
city of twenty-eight passengers. This latter was 
simply a box on wheels with two masts and sails 
and with the rear axle arranged so that it might 
be steered. In short, a boat running on wheels 
instead of on water. A description of a trip made 
in the larger car recites a run of 42 miles along the 
Dutch coast in two hours with full passenger load. 
The smaller carriage was kept at Scheveningen as 
late as 1802, but had not been used since 1748. 

The rope or chain steering cable wound around 
the steering column and much used on traction 
engines and more recently on cycle cars, dates back 
to a Holland wind wagon of 1740. 

The Use of Kites 

Many other accounts of wind-driven vehicles 
are to be found which carry this art down to the 
present day and include sail-driven vehicles on the 
prairies of the central United States as well as sail- 
driven bicycles and skate sailing, both popular 
sports in some localities. 

One of the most interesting accounts of wind- 
driven vehicles is found iri Pocock's "Navigation 
in the Air by the Use of Kites or Buoyant Sails, 
1827," in which he describes many trips made about 
England and also fishing vessels driven by means 
of his controllable kites. By the use of three or 
four cords he was enabled to make his kites pull 
strongly or float lightly on the air at will and also 
to tack one side or the other just as sails are set at 
an angle to the wind which, coupled with a proper 
steering device, enabled his vehicle to be run almost 
into the teeth of the wind. Speeds of a mile in 3 
min. were frequently attained and fishing smacks 
drawn by kites traveled much faster and were not 
becalmed so often as those dependent on sails. 

The use of springs for carriage propulsion was 
suggested early and has persisted until the very 
end of the last century. The first known attempt 
was made in Paris by an Englishman in 1644. 
Patin tells us "this carriage was intended to run 
from Paris to Fontainebleau and back in a single 
day," and that it was thought there would be "a 
great economy in hay and oats." The device ap- 



parently worked well on a floor, but anyone know- 
ing the amount of power required by a successful 
motor vehicle can readily understand that winding 
these springs by men would not be a practical 
method. Another attempt with a spring motor was 
made by Vegelius, a Jena professor, who in 1679 
made a spring-propelled horse covered with the 
skin of a real horse, which on level ground was 
able to cover 4 miles in a day. How often it re- 
quired winding or how long to wind is not stated. 

Propulsion by Spring Power 

The spring carriage problem again and again re- 
ceived attention with each wave of development of 
locomotives or railways and in the latter part of 
the last century several very serious attempts were 
made to propel street cars by the spring method. 
The almost level and practically perfect track per- 
mitted carrying a heavy load of springs while the 
possession of mechanical power for winding them 
removed one of their most objectionable features. 
Steel making had progressed by this time so that 
much better and much larger springs were quite 
possible to secure. Among these attempts may be 
mentioned a spring-driven omnibus tried in New 
Orleans in 1870, a street car tested in Philadel- 
phia later, and another one tested between Rich- 
mond, Va., and Manchester in 1891. This car 
weighed about 1000 lb., carried ten people on a suc- 
cessful trial trip and employed eight springs, each 
formed of a strip of steel 8 ft. long by 18 in. wide 
by 3/32 in. thick, estimated each at 2 hp. or a total 
of 16 hp. Suitable mechanism permitted applying 
one or more springs at a time as the amount of 
power was needed. 

Many Patents Sought 

The latter part of the century embracing about 
thirty years, from 1866 to 1897, shows a very con- 
siderable activity in spring-propelled vehicle de- 
signs. This activity is coincident with great activ- 
ity in other lines and a part of that larger move- 
ment of the national life toward a much wider 
manufacturing and distributing activity which be- 
gan to develop after the Civil War. United States 
patent records show fully fifty different attempts 
before 1900, but they are of very little interest to 
the motor vehicle art because they were in no sense 
permanently successful nor did they add anything 
to the stock of knowledge or the mechanical de- 
vices needed to make the industry a success. On 
the contrary, they show evidence of being rather 
the efforts of those who were not well posted either 
as to the requirements or the history of the art and 
who, therefore, could hardly be expected to add 
anything to it. 

While in general the self-propelled vehicle is de- 
signed to displace the horse, a part of the progress 
to this end has been the construction of vehicles 
propelled by horses employing treadmill or turn- 
table mechanism. It was quite early recognized 
that, given good roads or a good track, animal 
muscle can be expended to better advantage than 
in the natural process of walking or running and 
that a horse may propel the vehicle and himself 
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farther and faster than he can pull it just as a 
cyclist can cover two or three times as many miles 
in a day in spite of the added weight of his machine 
than he could possibly do afoot. In 1824 Snowden, 
a British mechanic, proposed a two-story turntable 
or merry-go-round, on the lower floor of which the 
horses walked in a circle to propel the structure. 
He seems to have had the then very common notion 
that to get traction cogs were necessary, and his 
vertical driving shaft seems to have extended down 
into a slot in the road with a pinion on the lower 
end meshing into a rack in this slot. Stevenson, 
known for his locomotive, claims to have had de- 
signs for a treadmill device and one of these, Brand- 
reth's cyclopede, was tried on the Liverpool and 
Manchester Railway in a competition held in 1829. 
It failed to attain speeds higher than 5 or 6 miles 
per hour. 

Other experimenters frequently had this idea in 
mind, which is not to be wondered at when we re- 
member that in the early part of the last century 
the treadmill operated by horses, oxen, dogs, con- 
victs and slaves was not an uncommon method of 
securing needed power. 

While the expansive force of gunpowder was 
early recognized as a possible source of power and 
was probably tried before any modern application 




of steam and has been tried many times since even 
as late as 1891, it is is to steam that we are obliged 
to look for the first really successful self-propelled 
carriage. The difficulties connected with building 
and operating gas and hot-air engines, or their 
predecessor, the gunpowder engine, were not suffi- 
ciently well understood when the early attempts 
were made to permit their being overcome, while 
the inability to get suitable machine work for such 
engines and suitable lubrication made them practi- 
cally out of the question. It was not that the think- 
ers of those days were unaware of the principles 
involved or of the possibilities, but that they were 
ahead of the age and therefore ahead of the market 
as well as ahead of the practical equipment needed 
to do the work. Some idea of the imperfection of 
machine tools may be gathered from the fact that 
Watt wrote a friend about his steam engine and 
explained that he had succeeded in getting the pis- 
ton fitted to the cylinder so accurately he could not 
insert anything thicker than a half crown between 
them. Only a mechanic who has worked under 
such discouraging conditions can appreciate the joy 
that the pioneer of steam would have felt had he 
been able to secure work down to fractions of a 
thousandth of an inch in accuracy, as is quite prac- 
tical to-day. 



Piston Lapping 

Machine 
a Labor Saver 
for 

Hupmobile 

The illustration shows a novel 
machine in the factory of the 
Hupp Motor Car Co., Detroit, 
Mich. It ia called a piston tap- 
per, and was designed by the 
concern. Four blocks of cylin- 
ders are placed on the machine 
at one time, two on etther side. 
By a "walking beam" move- 
ment, the pistons attached to 
the machine are forced up and 
down in the newly machined 
cylinder blocks until a good lap 
fit is obtained. 

At the same time as the up- 
and-down movement is being 
carried on, the pistons are made 
to revolve by gears at the top 
of the piston linkages. This is to 
insure a perfect lap fit. 

By the use of this intricate- 
looking device, one man now 
does the work formerly done by 
eighteen men — an enormous sav- 
ing of labor cost. 
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One of the two dipping room* at the Bulck plant where aprons, fenders, radiator shells, etc., are Immersed In enamel by men In 
dust-absorbent clothes. The parts are then hung on racks to allow excess enamel to drip off. Hoods are dipped in a separate room 
at one end. Each of these rooms has a separate supply of washed air 



Eliminating Dust in Body Enamelling 

Buick Uses Washed Air, Rooms with Walls and Floors 
Oiled and Special Absorbent Clothing for Workmen — 
Spraying, Dipping and Baking Avoid Delay in Production 

By L. V. Spencer 



THE body painting and metal parts enamelling depart- 
ments are the bugbear of many an automobile manu- 
facturer. Fine finish is one of the things that helps 
to sell cars these days, yet it is a costly feature to obtain, 
ahd it takes time to produce it. Dust is its deadly enemy; it 
frowns seriously upon rapid production insofar as this branch 
of the work is concerned. 

For there are probably no parts of the average plant that 
take up more room, are conducive of more waste and hold 
onto the car longer in its journey to completion than those 
divisions which have to do with these color processes. Though 
rapid production kinks are constantly being installed in other 
departments of the average plant, little thought is given to 
methods of speeding up the painting operations without in 
any way sacrificing the desirable fine finish. 'Methods which 
have been in vogue since the carriage 'days are still adhered 
to in most painting rooms, with the result that while produc- 
tion is speeded up at a great rate in all other departments, 
there is a marked slowing down again when the car reaches 
the "paint." Hand work is usually employed, with the time- 
honored paint brush monarch of all it surveys. 

Paint Usually Slows Production 

Several of the big makers, however, have been studying 
this matter of painting, and have realized that they could 
get the cars out faster with some modern methods of quick- 
ening the processes. The main operations in painting and 
enamelling are to apply the paints or varnishes and then to 
dry them. So the production men have studied the problem, 



and now in many plants where the output runs into thousands 
of cars a year, both of these operations have been hurried. 
Application of the colors is done in many cases by either dip- 
ping the parts into them or by spraying them, and drying is 
, hastened by huge ovens. 

New Methods for Parts 

While this development in painting and enamelling does 
not apply to the bodies of cars to any great extent, many 
large producers employ the new methods in enamelling the 
metal parts. No doubt the spraying and baking scheme will 
be extensively extended to body finishing as time goes on, 
and facilities for uniformly and smoothly applying the coats 
in this way to such large and unwieldy surfaces are per- 
fected. 

Typical of the very latest in the new era of enamelling and 
painting plants is the building belonging to the Buick 
Motor Co., Flint, Mich., especially for the enamelling of 
metal parts and the spraying of varnish onto wheels. The 
utmost rapidity of applying the coats to the parts is made 
possible, and huge baking ovens do the work of quickly dry- 
ing these coats. No loss of time is occasioned by the new 
department, the capacity of which is every bit as great as 
any other part of the big factory. 

All chassis metal parts, such as fender irons, hoods, fen- 
ders, radiator shells, and the like receive lasting coats of 
enamel here, and the pains taken to assure a smooth and lus- 
trous finish are almost unbelievable. Dust is recognized as 
the enemy of the whole process, and the means employed for 
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eliminating that microbe from the varnish and enamel sur- 
faces is most elaborate. 

Color Sprayed on Wheels 

There are also some new ideas worked out in the coloring 
of the wheels by spraying, then baking them in ovens similar 
to the enamelling ovens. A surprising saving of time is the 
result of this wheel painting method, for it takes considerable 
time to properly coat each spoke with a hand brush. 

The new Buick enamelling building is three stories high 
and measures 110 ft. wide by 260 ft. long, giving a total floor- 
space of 85,000 sq. ft. The arrangement of the floors is given 
in the floor plans herewith. Throughout, the new building 
has been laid out for a production of 350 cars a day. This 
does not mean that only 350 wheels can be colored in a day, 
but that enough for that many machines can be put through 
—1400 wheels. This applies to fenders and other parts as 
well. Each car has four fenders, so the fender capacity is 
1400 per day, and so on. 

The Pickling Room 

Coming from the manufacturing departments, some of the 
parts to be enamelled are first taken to the second floor. Here 
there is a pickling room measuring 35 by 70 ft., where the 
metal parts that have smooth flat surfaces, such as fenders, 
aprons and hoods must have an acid bath before they can go 
upstairs to the beauty parlors to be enamelled. Rust, finger 
marks and other foreign substances must be entirely elim- 
inated from the surfaces of these parts before the enamel can 
be put on. Should a finger mark be left on the surface of 
a fender, for instance, the enamel would come off at that 
spot in less than three months. The same with rust and 
other substances. For the enamel to stay on, it must be ap- 
plied to an absolutely dry and clean metal surface. 

However, this pickling room visit is not required of the 
rougher metal parts such as step hangers, tire irons, bolts, 
snd the like. The enamel has plenty of opportunity to stick 
to them providing they are wiped clean. These go directly 
to the enamelling department. 

In the pickling room there are six vats each large enough 
to receive a fender or an apron, and above them, as protec- 
tion to the workmen, are hoods which carry away the fumes. 
The first two vats contain a strong acid solution, the second 
pair have a weaker acid, and the others contain hot water 
only. 

The procedure is to first dip the part in the strong bath, 




The large blower-type fan B which draw* the air over a aerlea 
of baffle*, thu* washing It. O I* the air *haft and C I* one of the 
pipe* which carry the purified air to the Inner room* 

then to transfer it to the weaker bath, after which the acid 
is rinsed off in the hot water. The piece is left in these acids 
only from 15 to 30 sec., and it is a solution which quickly 
eats off any rust. Following the baths, the piece is dried by 
directing a jet of compressed air onto it to get any acid out 
of the cracks, in addition to which a man rubs it with special 
cloths, always being careful not to put his fingers on the 
clean surface. The piece is now thoroughly cleaned and is 
ready to go to the next floor for the enamelling processes. 

Here the campaign against the dust microbe begins in 
earnest. The actual dipping of the parts is done in two spe- 
cial rooms, which are virtually rooms within the main rooms. 
That is, they have four walls and ceilings, and are thus com- 
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The inner rooms of the enamelling department are shut off from the rest of the floor where the ovens for baking are located and 
where the hand and spray painting, rubbing, Inspection and shipping are done 
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One of the banks of huge ovens used for baking the enamel on the sheet metal parts after they have had been dipped and drained. 

There are fourteen of these ovens 



pletely inclosed within the main boundaries of the floor. Air 
which has been washed by a special process is circulated 
through these inner rooms, so that the purest of atmosphere 
is obtained. 

Oiled Walls and Floors Kill Dust 

But this is not all. It would be an easy matter for dust 
to reach the enamelled surfaces if the floors were not spe- 
cially cared for. So, to further prevent dust, the walls and 
floors of these inside rooms are oiled. Once a week they are 
mopped in paraffin oil. Any slight amount of dust that might 
get in is thus caught by these surfaces and kept out of the 
air. But, you say, the men themselves might bring in some 
dust on their clothes. Buick has taken care of even this 
slight possible dust agency by requiring the enamellers to 
wear specially-prepared clothing, which absorbs any dust 
against its recirculation in the air. These clothes are fur- 
nished by the company at cost to the men. 

Only black enamelling is done, and before it can be put into 
the dipping tanks, the enamel is first clarified and then mixed 
with oil to give it the right specific gravity, or thickness. 
The apparatus for clarifying somewhat resembles a cream 
separator. The centrifugal action of the apparatus throws 
off any impurities in the liquid. The clarifying is done to in- 
sure that only the clearest possible enamel is used. . Having 
been properly mixed, the liquid is pumped to an overhead 
tank through the clarifier, and it then is strained back into 
a storage tank through a series of special gauze sheets ready 
to be drawn off into the dipping vats. 

Arriving through pipes at these vats, the enamel is again 
strained through gauze before actually running into them, 
doing away with any foreign matter, however slight, that 
might have been collected in the pipes or connections. 

Washed Air for Inside Room 

The method of obtaining the washed air for these inside 
rooms is the same as that employed in theaters and other 



public places where they make a great feature of the washed 
air which their patrons breathe. For the dust pest is just 
as detrimental to an enamelled surface as it is to the lungs 
of the human being. The air is drawn by the suction of a 
large blower-type fan from outside through a series of 
baffles over which water is constantly playing. This literally 
washes the air, and the dust is trapped at the bottom of the 
air box. Reaching the blower after coming from its bath, 
the air is then sent through galvanized piping to the inner 
rooms. Ventilators are located near the floor, so that the 
air is kept circulating, since it is introduced to these rooms at 
the ceiling. 

Separate Air Supplies 

The two dipping rooms, which are thus proof against dust, 
are separated from one another by a partition, and each has 
its own supply of air. One room, in which hoods are dipped 
exclusively, has five dipping tanks, while the other adjoining- 
room is provided with ten tanks and is used for aprons, fen- 
ders and radiator shells, principally. 

Fourteen Baking Ovens 

Along the length of the floor and outside of the dipping- 
rooms are arranged the series of baking ovens, fourteen in» 
number. Nine are placed on one side and five on the other 
for convenience. The floor plans show this arrangement 
clearly. Sliding doors in the sides of the dipping rooms al- 
low the placing of the enamelled pieces in the ovens conveni- 
ently. These doors are of necessity kept closed at all times 
except when an actual transfer from dipping tank to oven is 
being made, for otherwise, the very purpose of the inner 
room would be defeated. It would never do for the air of 
the outside main room to get too well acquainted with the 
pure air of the inner room. 

The dipping process is simple. We have seen how the- 
parts are washed in acid and dried. J ust before entering the- 
inner room they go through one more procedure. They are- 
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wiped with special dust-collecting rags, known as "tacky" 
rags. After all of this initiation, they are given the pass- 
word to the inner shrine. 

Dipping Hoods and Fenders 

Two men do the dipping, one standing on either side of 
the tank. They use long hooks to catch hold of the hood or 
fender, drop it slowly into the tank of enamel, and then hang 
it over a drip pan at the end of the tank. It remains here 
for about 10 min., after which it is placed in the oven for 
1% hr., and baked at a temperature varying from 400 to 450 
deg. Fahr. 

Special racks are provided over the drip pans to accommo- 
date the dripping pieces coming from the tanks, and the ex- 
cess of enamel thus dripping off is drained back into the 
tanks. As many as forty fenders can be accommodated on 
one rack. 

This first coat is known as the No. 1 "rubber coat," and 
following its baking on, the part comes back into the dipping 
room for the No. 2 rubber coat. The same dipping procedure 
is followed, after which another 1% hr. baking is given it. 
Then a third or finishing coat is applied in the same way, and 
the piece goes into the oven for the last time, consuming an- 
other 1% hr. Allowing 10 min. for each dripping, the actual 
time required to enamel a piece is 5 hr., figuring from the 
time the first dipping takes place to its final removal from 
the oven. 

Special portable racks are used to hold the pieces while be- 
ing baked and to convey them to the outgoing end of the floor 
after their final baking. These are specially shaped to re- 
ceive either fenders, hoods or whatever other part is enam- 
elled. 

The ovens are a standard type made by Young Bros., De- 
troit, and designed to be heated by gas. They are constructed 
of sheet iron, and have provision for taking off fumes inci- 
dent to the drying. They are about 15 ft. square and ar- 
ranged to maintain the temperature desired. 

Occasionally a fender or apron is marred or scratched in 
the assembly or in the course of painting, and to take care 
of any such, a rubbing deck is provided on the enamelling 
floor. This deck is about 20 by 60 ft. in size and provides 
for the preparing of the damaged piece for re-enamelling. 
The men smooth off the scratched places, and follow the usual 
procedure of making a piece ready for painting. 

Baking the Wheels 

No less interesting is the method of coloring the wheels on 
the floor below. Arranged around three sides of the wheel 
painting room are fifteen specially constructed ovens for the 
baking of the wheels. The room is approximately 80 by 100 
ft. in size, and the ovens measure 10 by 10 ft. In the center 
of the room are the eight spray stands, each within a hood 
which carries away the fumes and gases, and confines the 
spray to the hood space. Each hood is about 3 ft. wide by 
about 4 ft. in height, giving plenty of room for the wheel, 
there being a dummy spindle on a stand to receive the wheel 
to be sprayed. 

At the bottom of the hood there is a trap which catches 
the excess of the enamel, saving it for use again. The hoods 
connect through piping with a suction blower which carries 
away the odors, and also draws along some of the sprayed 
enamel suspended in the air. This is caught at the blower 
on a series of baffles and reclaimed. 

Ovens for Wood Parts 

The ovens are not like those used for metal enamelling, 
since they are not subjected to such high temperatures — 
130 to 140 deg. is about the average limit, due to the glue 
and sap in the wood wheels. Made of wood, the ovens are 
lined inside with galvanized iron, with a coating of asbestos 
between this and the wood. They are heated by steam, and 




The new Bulck enamelling building Is three stories In height and 
110 by 260 ft., giving a total floor space of 85,000 sq. ft. 



the permissible temperature is 250 deg., although this is but 
rarely reached. 

Another series of hoods are also a part of the wheel paint- 
ing equipment. These have to do with the sanding of the 
wheels and are twenty in number. The natural wood is first 
given a lead coat by hand, and before any of the color varnish 
is sprayed on, this lead coat must be rubbed down to a very 
smooth surface. This is done by hand with sandpaper, and 
has always been regarded as a dangerous occupation, for the 
sander is apt to breathe the tiny particles of poisonous lead 
as he rubs the spokes, getting them into his lungs. 

The New, Safe Way 

The hoods now used by Buick do away with this danger, 
for the suction draws away the dust, the sanding being done 
within the hoods specially provided for that purpose. Then 
follow the oil and primer coats, after which the color varnish 
is sprayed on. 

The wheels come to the sprayer on double deck racks. Be- 
hind his hood he has two of these racks, one loaded with wheels 
ready for spraying and the other empty. He places the fin- 
ished wheels on the empty rack, which, when loaded, is 
pushed into the oven. This spraying method is a remark- 
able time saver, for it requires but 40 sec. to finish a wheel. 
At the same time, the spray gets the paint into the pores of 
the wood and the isolated cracks in much better fashion than 
could be done by the slower hand process. 

The wheels are baked for 1 hr. and 10 min. at the 140 deg. 
temperature, and they are then given their final varnish coat 
in the same way, another baking completing the job. 

One Man Replaces Ten in Oldsmobile Wheel 
Department 

New methods have been introduced into the Oldsmobile 
plant in the wheel finishing department and it is estimated 
by officials of the company that one man now does the work 
of ten in this phase of Oldsmobile manufacture. In former 
times, the finishing fluids were put on the wheels with a 
brush and a large body of workmen were required to carry 
out this work. Methods in this branch of automobile pro- 
duction have now become simplified and instead of the old 
brush painting method, the wheels in the Oldsmobile plant 
are finished by dipping them and then spinning them on a 
spindle revolving at high speed. By this method, the cen- 
trifugal force applies the finishing fluid much more evenly 
than would be possible with a brush and furthermore, one 
man can accomplish the work done by from ten to a dozen 
with the slower methods. The whole process of dipping and 
spinning a wheel requires not more than a few seconds. 
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High Spots in Design 

1916 Models Show Ail-Round Progress — Multi-cylinder Motors, Reduced 
Weights, Simplified Chassis and Higher Efficiency 

By A. Ludlow Clayden 



IN succeeding issues of The Automobile, progress in the 
design and manufacture of different component parts of 
1916 cars will be described in detail. In the following 
it is desired to touch merely upon the high spots; to review 
the situation in a very broad and general way. The broad 
view, if it is less instructive, serves to give a better perspec- 
tive than is obtainable from a more detailed study; it is an 
almost essential preliminary to the latter. 

Hardly ever before in the history of the automobile in- 
dustry has there been a year so full of mechanical progress. 
Often in reviewing a year from the mechanical aspect it has 
been difficult to pick out the most important trend; has been 
a matter for debate whether the changes had been greatly 
for the better or not. During 1915, however, there is nothing 
to create doubt, though, of course, there may be discussion 
as to which of the different developments is destined to rank 
highest in ultimate importance. 

V Engines Most Spectacular Novelty 

Of course, the twelve-cylinder engine stands out as the 
most striking development with the coming into general pop- 
ularity of eights as the second surprise. The eight has con- 
solidated itself in a way that its most sanguine supporters 
would hardly have dared to predict a year ago, and the 
twelve has been accepted very quietly, as a natural develop- 
ment of the V-engine principle. It was just as bound to fol- 
low the eight as the six was bound to follow the four. Taking 
a long view over the engineering argument of the year on 
this subject of multi-cylinder engines, the conclusion has 
been reached that both varieties of V motor are good en- 
gines. The point remaining in doubt is the exact, best ap- 
plication of eights and twelves to automobile use. 

The subject is intimately bound up with the question of 
weight. Till lately it has been assumed tacitly that the 
luxurious, seven-passenger car must necessarily be of a 
weight in excess of 4000 lb. With this as a basis the pur- 
pose of the twelve is easy to explain, but when it is shown 
that 1000 lb. or more can be cut from this weight, without 
affecting any quality of service, the position of the six is im- 
proved. Weight reduction is but just beginning and it is 
not yet possible to predict how little the ultimate automobile 
will scale. Till this knowledge is obtained it would be folly 
to attempt to place the future of different types of motor. 

Small Twelves Coming 

Next year we may expect to see twelves and eights with 
small total piston displacement and to thus have evidence 
for estimating where the advantages begin and end. One 
school of engineering holds that there is no need for any 
motor with more than six cylinders unless of a total capacity 
exceeding 400 cu. in., while another predicts a general use 
of twelves down to half this size. 

American engineering in the automobile field can congratu- 
late itself most heartily on the wonderful success of V mo- 
tors. To create a type that is really new, and to make it in 
all qualities and for all prices, and to satisfy the public 
with each and every variety is no small accomplishment for 
a single, short year. 

Perhaps the success of the V motor is all the more remark- 



able because in making new designs the engineers have, at 
one sweep, modernized everything. Crankshaft speeds have 
been raised, valve proportions increased, compressions altered 
and new lubrication systems adopted. In a broad way all 
these things have gone through without trouble above the 
trouble inseparable from new model production; the great 
changes have been no more difficult than the smaller ones of 
previous years. 

The increase in motor efficiency is also partly due to the 
fact that much experiment has been made since 1912 with a 
variety of things that have all been brought to perfection 
simultaneously. The aluminum piston has been tried out here 
and there for many years and in 1915 it has come into it* 
own. The various improved lubrication systems have simi- 
larly developed in experimental shops and all come into reg- 
ular use suddenly. Engineers who had been studying cam 
design and rapid valve action for long, found the opportunity 
for the compete redesign they had been wanting. And so 
with many petty details, everything has been done at once, 
in a manner of speaking. 

Carbureters a Large Factor 

To the credit of the V motor must go a great change in the 
average excellence of carburetion, for the even torque of the 
eight and twelve have made possible, and desirable, crank- 
shaft speeds far below anything attempted previously except 
on a few very costly sixes. This demand for good gas at 
ultra low revolutions, combined with good gas at crankshaft 
speeds far above previous practice, has led to many changes 
of detail in carbureters which all tend to make an already 
accurate instrument still more precise. 

With the earlier eights it was found that the only way to 
get the desired "ability" was to use a mixture wastefully 
rich, and this dirtied the cylinders as well as costing much 
in gasoline. Now by perfecting the air and fluid mixing de- 
vices, by making valves move more positively, or by recon- 
structing nozzles, we are getting better ability with greater 
economy. Development along this line is certainly not yet 
at an end, but the advances made are much greater than ap- 
pear on the surface. 

What of Aluminum? 

It is interesting, if idle, to speculate on what might have 
been the state of design had aluminum fallen in price instead 
of rising. The now almost "precious" metal ought to sell 
for a price not exceeding double that of casting iron, weight 
for weight, and it will do so one day when there is a suffi- 
ciency of plants for its production. Meanwhile its use in 
large quantities is confined to cars of moderate and high 
price. It may be that the aluminum cylinder motor will in 
the future come to be seen as the most important develop- 
ment of 1915. It may outshadow the multi-cylinder engines 
and everything else. 

At present all that can be said is that there are many mo- 
tors with aluminum cylinders that are giving the greatest 
satisfaction in use. That these motors are much lighter 
than the ordinary, cost no more to machine and assemble and 
are easier to cool efficiently. 

Conversely, we desire experience to show whether the 
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metal will withstand long use, year after year, and whether 
the price will fall sufficiently to make wider use of aluminum 
commercially possible. Also there is the possibility that the 
lightness obtainable with aluminum may provoke other ex- 
perimenters to devise ways for using sheet steel which will 
give equal strength and satisfaction with equal lightness. At 
present, light metal seems the easiest and best way of obtain- 
ing light chassis. 

Light Weight Spells Low Cost 

The ratio of the cost of the metal in an automobile to the 
labor has changed and the cost of producing a car complete 
can be gaged in a rough way by its weight, if the standard 
of engineering is about the same. Thus refined design which 
enables weight to be cut, assists the manufacturer just as 
much as it helps the man who has to pay the gasoline and 
tire bills. 

The present year has seen the beginning of light weight 
work on the part of engineers generally. There have been 
some who have realized its advantages for years, and built 
light weight cars, but it is only lately that the attention of 
the majority has been attracted to this most vital problem. 

Spiral Bevel Generalized 

Hand in hand with higher efficiency motors, running at 
higher speeds we see the spiral bevel gear for rear axle 
transmission has come into general use. Last year it was 
employed on many chassis, but it was confined mainly to ma- 
chines of high price. Lower gear ratios to give greater high 
gear ability are now the rule, and it is difficult to find room 
in an axle case of reasonable size for straight tooth bevel 
gears with a ratio much below 4 to 1. With the spiral bevel, 
however, the task is easy. 

Another reason for the popularity of the spiral form of 
gear is that it is naturally quiet in operation. This was 
known years ago, but that the new gear was as durable as the 
straight tooth form had to be proved and was proved by the 
1915 model cars. Thus on the 1916 machines the spiral bevel 
is used almost always, except where cost is an extremely im- 
portant consideration. 

Even then the position is rendered difficult of judgment, 
because the number of spiral bevel gears asked for by auto- 
mobile manufacturers has exceeded the possible output. The 
machine which made the spiral bevel a commercial possibility 
is new and its makers have only been able to supply a pro- 
portion of those they have on order. This being the case the 
spiral bevel ought to be cheaper next year and to come into 
wider use than ever. 

Gearing Changes Little 

In gearset and rear axle design but few innovations have 
been made. Probably the most striking development is the 
discontinuance of the rear axle location for the gearset by 
the Packard Company, who have been the leading exponents 
of this design for so many years. Generally, the use of the 
unit transmission is declining, mainly because the unit power 
plant is a better proposition from a manufacturing viewpoint. 
It is possible to see a slight trend toward the use of double 
internal brakes on the rear axle, but the point is debatable, 
because axle manufacture is confined mainly to a very small 
number of firms, and these have been far too pressed by un- 
precedented business to consider changes of design even of 
the slightest. 

One development which was expected by some people and 
has not transpired, is the electrically operated gearshift, an- 
other is complete electric transmission. With respect to the 
latter, however, it must not be forgotten that the Owen Mag- 
netic car has been far more successful commercially and 
practically than most of the trade anticipated, and it is to 
be supposed that this will not be without effect upon engineer- 
ing thought in general. The placing on the market, and sell- 
ing in regular, if small, production of a passenger car with 



an all-electric transmission deserves a prominent place, how- 
ever, in any list of mechanical achievements of the year. 

Better and Cheaper Materials 

Thanks largely to the accumulated labors of the S. A. E. 
Steel Standards Division, the average of quality of fairly 
good steel has been raised quite perceptibly, because the crea- 
tion of standard specifications has assisted steel makers to 
discover better methods. It has been possible to tighten the 
limits of accuracy for chemical constitution of many steels, 
and users find that a more regular quality is coming to them, 
without an increase in price. This has had a levelling effect 
because it has helped to offset the slight general rise in the 
price of cheap steel due to the huge demand for purposes 
other than automobile making. 

Chassis Layout Simplified 

As was pointed out in a recent article, the reduction in 
the price of automobiles has largely been due to a simplifica- 
tion of detail and the elimination of parts which have proved 
needlessly cumbersome or altogether valueless. For instance, 
brake rod layouts have often been redesigned so as to elim- 
inate a number of brackets and links. Likewise the pedals 
and steering gear now commonly make up with the power 
plant instead of being separate frame attachments. 

More important still, in the detail of the detail simplifica- 
tion has been the rule. Stampings and pressings have re- 
placed castings to a much larger degree than formerly. Die 
casting is becoming more popular for all sorts of small parts. 
Block motors eliminate the necessity for pipes and couplings. 
Perhaps this tendency is most conspicuous among accessories 
and fittings. Lamps, switches, control details and such like, 
are now more often die castings or stampings than anything 
else, yet a short time ago heavy, expensive brass castings 
found a large use in their makeup. 

Battery Ignition Gaining 

It would be a nice point to decide how much price has in- 
fluenced the ignition situation, and equally delicate to fore- 
cast the future of ignition mechanically. Whatever opin- 
ions may be held, however, the fact remains that battery ig- 
nition has gained in favor enormously. It has improved too, 
being vastly better in detail than a few years ago. Makers 
of distributers and contact breakers have taken a leaf from 
the magneto manufacturers' book and utilized similar ma- 
terials with similar care and accuracy, so the reliability of 
battery ignition now rests mainly upon the battery and the 
generator which keeps it charged. 

Batteries themselves are improved a little in mechanical 
detail and generators in both electrical and mechanical effi- 
ciency, so the battery ignition that has come through this 
season without mishap stands an even better chance next 
year. None the less the magneto has not stood still and re- 
mains the standard ignition where performance is considered 
above everything else, with one or two exceptions. 

Bodies Are Larger 

Bodies generally are larger, of better appearance and more 
comfortable. On the matter of size it is possible that manu- 
facturers have gone a trifle too far, because many of the 
seven-passenger cars of 1916 type are not good to ride in with 
less than five passengers aboard. Four people are usually 
much better suited by a close coupled design and not too 
great a width of seat, and the rapidly growing popularity of 
clover leaf three seaters, small four-passenger jobs and road- 
sters with a single seat wide enough for three, shows clearly 
that whatever the majority demand may be for, there is a 
large class that prefers a less spacious body. 

Parlor car front and sometimes rear, seats are another de- 
velopment of the year and at present look as though their 
popularity would lead to a wider use of the design next 
season. 
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German Army Transport 

Heavy Consumption of Automobiles and Trucks Points to Shortage 
After War — Large Field for American Products 

By E. A. Langdon 



HANOVER, GERMANY, Aug. 30— There were some 70,- 
000 motor vehicles, including passenger cars and 
trucks, in Germany when the war broke out; to-day 
there are fewer than 15,000. In the Dual Monarchy, Ger- 
many's ally State, there were more than 30,000; to-day there 
are considerably fewer than 10,000; in other words, the 
civilian population has lost the services of some 75,000 motor 
vehicles in Germany and Austria-Hungary. These vehicles 
are now rendering yeoman service in the campaigns in the 
east and west and were largely responsible, it is said, for the 
rapid advance of the Germans in France during the first 
three weeks of the war in 1914, as well as for the manner in 
which the German army in Poland stemmed the Russian tide 
and severely defeated the Czar's hosts a number of times. 

It would be going too far into details to consider here the 
thousand and one ways in which the transportation system 
, has rendered the Kaiser's army as efficient as it has. But 
from the descriptions of the several special newspaper cor- 
' respondents, who have been permitted to visit the front, and 
j from the tales of wounded soldiers who have been sent to the 
' interior of Germany, it is obvious that the importance of the 
J motor car to Germany to-day is on a par with that of the 
other two classes of military equipment, which have revolu- 
tionized modern warfare; namely, heavy rapid-firing ar- 
j tillery and aerial scouting service. 

In addition to facilitating the transports of troops and ma- 
terials of all kinds, the motor car has done invaluable work 
for the "Sanitaetswesen," hospital division, and has taken 
j over a great deal of the work formerly exclusively handled by 
I the cavalry; namely, reconnoitering and carrying of rapid 
i dispatches. 

Car Supply Maintained 

In addition to the approximately 75,000 motor cars taken 
into German and Austrian army service at the beginning of 
the war, many thousands of vehicles have been turned out 
by the car factories of both countries. Many plants are work- 
ing seven days a week and twenty-four hours a day, and in 
not a few cases have the vehicle designs and the production 
machinery been adapted to the specific requirements of the 
strenuous army service. It will probably take a long time ere 
the details of this wonderful adapting process, planned and 
carried out even while the armies were battling on the borders 
of the Empire, will become generally known. The effect of 
this system, however, is that the number of motor vehicles 
now in service is even greater than that available at the out- 
break of the war; for not only have the factories worked at 
maximum capacity, but thousands and thousands of owners 
whose cars were not requisitioned by the government have put 
and are still putting their vehicles at the disposal of the 
fatherland ; in many cases they also serve as volunteer drivers 
if they were not called into the army already. 

Of course, a great many vehicles are destroyed or damaged, 
due to the terribly hard work. The remainders of the former 
are taken to the interior of the country, to be refashioned 
and reused as best they may, while the injured cars and 
trucks are taken to the nearest "Automobillazarett," auto- 
mobile hospital, to undergo quick but thorough repairs. It is 



almost impossible to learn the details of these elaborate re- 
pair works, five of which are said to exist along the western 
front and four along the eastern ; the Austrians also have one 
automobile hospital in the east of Galicia, near Cracow. In 
these places the work is also carried on incessantly. 

Like everything else in war, the motor car equipment is 
being worked at maximum capacity. If the cars are used for 
troop transports, a touring car designed for five or seven 
passengers is frequently made to accommodate twenty 
soldiers. The effect on motor, running gear, etc., especially 
the spring suspension, is obvious enough. But if there is any 
way at all in which 25,000 cars can be made to quickly carry 
500,000 fighters from one point of the front to another — 
often 100 or 200 miles away — the expense of the process 
must necessarily be ignored. Thanks to the fact that 
" — beyond a doubt, 
A chaise breaks down, but doesn't wear out — " 
one part of the car after the other may be injured and re- 
paired and the whole vehicle still remain useable. 

New Factories Created 

Another fact which is positive enough, although it is very 
difficult to obtain detailed information about it, is that many 
machinery factories, the products of which are not needed or 
not badly needed while the war goes on, have been trans- 
formed into automobile or parts factories. This still en- 
hances the supply of available motor vehicles. 

Thus, there seems a foundation for the assumption of the 
German military motor experts that the Kaiser will have all 
the cars and trucks he needs, even if the war should go on 
for years. 

It should be remembered, however, that what is fair in 
war is not always considered so in times of peace. After 
the conclusion of the peace the owners who have willingly 
sacrificed their machines on the altar of the fatherland will 
undoubtedly make wry faces when their cars are returned to 
them. Every machine will be badly battered and shaken 
through and practically unfit for pleasure use. The trucks, 
too, will have suffered to such an extent that their operation 
will be much more expensive than before, due to ever recur- 
ring high repair bills and high fuel consumption. A few 
weeks after the war it will dawn on nine out of every ten 
owners that the best course for them to take is to buy new 
vehicles. 

From where are these vehicles to come? 

Shortage with Peace 

The German factories' capacity will be far short of being 
able to supply the demand. There will be a call for from 
50,000 to 80,000 new motor cars and trucks in Germany, and 
perhaps 25,000 in Austria-Hungary; as not only will the cars 
destroyed and spoiled by the war have to be replaced, but 
tens of thousands, perhaps hundreds of thousands of horses 
killed during the war will have to be supplanted by motor 
vehicles. The prediction made by many experts during the 
early days of the war that the war will serve to motorize 
Europe will come true. 

German factories will of course attempt to supply the de- 
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mand as far as possible, but will be hampered both by a 
shortage of labor and by a lack of capital. The shrewd Ger- 
man manufacturers will undoubtedly reason that it is not 
good business policy to increase their factory equipments to a 
very great extent for the immediate supply of the great de- 
mand, only to be a year later with superfluous equipment or 
superfluous stock which could not be sold profitably on the 
world's market. Furthermore, the scarcity of money will in 
itself be a hindrance to a general increase of capitalization. 

Hence, Germany will look to other countries to supply at 
least part of her great motor car demand. 

It is safe to say that Germans will buy as little as possible 
in the way of English and French-made goods. Probably 
Switzerland will therefore supply many high-priced cars to 
Germany. In addition, the Belgian industry may find a Ger- 
man market depending on the friendliness of the relations 
of these two countries after the war. 

For, there will enter more sentiment into business matters 
after this war than ever before. The commercial relations 
between the now belligerent countries will be mended much 
later than the political ones, and in this fact lies the great 
advantage of the nations which remain neutral through the 
full time of the conflict. 

For this reason, and also because of its ability to produce 
standard, efficient, moderately-priced passenger and commer- 
cial cars, the United States should be in a position to sell 
myriads of cars to German buyers. This, however, will not 
be as simple and as easy as might appear at first glance, for 
reasons which will be given a little later on. 

America's Opportunity 

Standard American products, sold intelligently by Ameri- 
can methods and at American prices, have long since found 
a good market in Germany as well as in Austria- 
Hungary. All kinds of machinery, including machine 
tools, typewriters, phonographs, motor cars and motor- 
cycles have been welcomed by the Germans if in- 
troduced in the proper manner. Especially is this true of 
motor vehicles, for the number of motor cars per head of the 
German population is from one-tenth to one-eighth of that in 
the United States, although the economic power of the aver- 
age German is certainly not less • than half of the average 
American. The difficulties consist k'in the slow and careful 
thinking of the Germans, who \\ give much thought to 
such a matter as the purchase of Jk a car or truck before 
they spend the money. A car must be so designed, in- 



ternally and externally, as to be suitable for four to five years' 
use. Simplicity of design and color, strength of construction 
and relatively low fuel consumption are wanted by German 
buyers. Service is another important point. Not one Ger- 
man buyer in ten will purchase a car unless it is backed by 
years of satisfactory performance and unless the company 
keeps a stock of spare parts within a few hundred miles of 
his place of abode. 

Despite these difficulties, a number of well-known, stand- 
ard, well-equipped, medium-priced American makes have 
been successfully introduced into Germany and Austria- 
Hungary. As the foregoing explanations indicate, selling in 
these countries is not as easy as in America; but, neverthe- 
less, splendid business has been done by the efficient selling 
organizations of these concerns. 

There is another difficulty about this situation, which has 
been brought- out, in fact, created by the war, and which will 
continue to be effective for a considerable length of time 
after the cessation of hostilities. It might as well be ad- 
mitted that there is a widely felt lack of sympathy for 
America in the realm of the Kaiser. The reason is simple. 
Germans do not realize the geographic, commercial and 
political position of America very well, and there is a widely 
prevalent idea that Germany had deserved a more friendly 
treatment from America than it got since the beginning of 
the war. This feeling may be poorly founded, but its ex- 
istence is an indisputable fact. Hence, the American is not 
looked upon with the same amity to-day as he was a year 
ago. The fact that English is the only language spoken by 
a great many Americans hardly helps to alleviate the situa- 
tion; it rather has the opposite effect. 

Salesmen Must Speak German 

This fact has the following bearing on the commercial 
situation. The average German, after the war, will be loath 
to deal with a salesman who does not know the native lan- 
guage. It is to be presumed, in fact, that a salesman not in 
command of German will be at a very great disadvantage. 
Even a foreign accent will be looked upon in the nature of 
something unfriendly to Germany— of course, only by the 
little business man; but these people, after all, constitute 
the largest class of prospectives in Germany. Therefore, 
companies starting an export campaign in Germany after 
this war should be careful to equip their salesmen with a 
knowledge of German; in Hungary and Bohemia, the lan- 
guages of these countries should be known by the salesmen. 




W. H. Durborough and Irving O. Reese in the Stutz 
car which they used for seven months in covering the 
European war for the Newspaper Enterprise Associa- 
tion. The car whs shipped to Rotterdam whence the 
two correspondents drove to Berlin and followed the. 
German army into Warsaw. They chained the ear to 
a tree in Jiussiati Poland for seven weeks while they 
went in a military car to see a battle. 
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It hardly needs to be mentioned that, selling being less sim- 
ple than at home, the salesmen will require some diplomatic 
ability to do business. 

Among the many developments brought about by the war 
is also the following one, in the fuel situation. It is an ad- 
mitted fact that Germany, on account of a shortage of gaso- 
line, has taken resort to benzol and alcohol. Most probably, 
the fields of these fuels will increase after the war, and 
many thousands of German car owners will insist on using 
benzol, for economical and patriotic reasons. Alcohol, too, 
can be very easily and cheaply produced in Germany, as 
this country is the leading potato grower of the world. 
Hence, it would pay for American manufacturers to experi- 
ment with adaptations of their motors to these two fuels. 
The very argument that benzol or alcohol can be used in a 
car will enable its salesman to get a better price for it than 
he could if the machine needed gasoline for its operation. 

Government initiative in Germany and Austria has grown 
very strongly during the war, and very probably will con- 
tinue to do so after. It is safe to assume that the govern- 
ments will do their best to further the home industries pro- 
ducing these two fuels and that the population will follow 
their lead with enthusiasm. This renders the point of a mo- 
tor applicable to non-gasoline fuels of eminent importance. 

Tire Market Temporary 

Tires will probably find a very ready but short-lived mar- 
ket after the' war. If American makers will be able to sup- 
ply large quantities at most reasonable prices, they will be 



able to do a great volume of business in a very short time. 
It is reasonable, however, to assume that the artificial rub- 
ber question is also being solved, as so many other problems, 
under the pressure of the war. If this is the case — and in- 
dications seem to point in this direction — then Germany will 
very soon produce enough cheap synthetic rubber to supply its 
entire demand for tires. 

Several classes of accessories, such as starters, lighting 
equipments, automatic tire pumps, etc., should also find a 
good market, provided the products are reliable, simple and 
reasonably priced. 

American motor car manufacturers who are not repre- 
sented in Central Europe at this time and intend to break 
into the German and Austrian markets after the war, would 
do well to send one or two intelligent representatives to these 
territories without delay. These men could gather valuable 
information about conditions in general, about the experi- 
ences with the different types of vehicles in the war zones, 
about the sentiment of the people; they could outline a sales 
campaign to be carried out after the war; they could form 
valuable business connections, etc. As already stated, it is 
highly important that these men be possessed of practical in- 
telligence and a strong instinct of how to act and what to do. 

One thing is certain. American car manufacturers will 
have an unprecedented opportunity in Germany and Aus- 
tria-Hungary after the war. The advantages of the oppor- 
tunity will go to those who are able to see its magnitude now 
and who prepare for its utilization, so that when the right 
moment comes, the business may be carried through efficiently. 



Three Models in Partin-Palmer Line 



FOR 1916 the Partin-Palmer line, built by the Common- 
wealth Motors Co., Chicago, 111., will consist of a light 
five-passenger touring car known as the model 32 and listing 
at $675, fully equipped, a six-passenger at $975 and a road- 
ster for $495. The power plant consists of a four-cylinder 
motor 3% in. by 5 in. and has a three-point suspension. 
The cylinders are block cast with spacious water-jackets the 
water inlet being located in the center of the cylinder block 
opposite the valves and at the bottom of the jacket, permit- 
ting a complete drainage through the radiator. The cylinder 
head is cast separately, allowing ample space for valves and 
enabling proper setting of cores and even thickness of walls, 
designed to give greater efficiency to the cooling system. 

The crankcase is of reinforced aluminum cast in two 
sections and completely incloses the flywheel and multiple 
disk clutch. Heavy webs are provided for supporting the 
crankshaft ibearings with provision made for removing the 
bearing caps easily. An oil pan having a capacity of 5 qt. 
is bolted to the bottom of the crankcase. Any of the con- 
necting-rods and pistons may be removed without disturbing 
the adjustment of the main bearings. Lubrication is by con- 
stant level splash, the level being maintained by a plunger 
pump driven by an eccentric on the camshaft. Cooling is by 
thermo-syphon. 

Crankshaft bearings measure 314 by 1% in. front, and 
3 15-16 by 1% in. rear; the flange to which the flywheel is 
bolted is integral with the crankshaft and the connecting-rod 
bearings are of the split type measuring 2% in. by 1% in. 
The camshaft is 1 in. diameter with cams integral, and is 
supported by three bearings. The valves are 1% in. in 
diameter fitted with gray iron heads and steel stems. 

The three-speed gearset is placed in a unit with the 
motor, the gears and shafts being of liberal size, while 
annular ball bearings are used throughout. Drive is taken 
through a 1% in. shaft completely inclosed in a torque tube 
supported at the forward end by a yoke which is attached to 
the transmission housing instead of to a cross member of the 



frame. A double universal is placed between the forward 
end of the propeller shaft and the transmission, while adjust- 
able radius rods extend from the yoke to the rear axle. 

The rear axle is floating with a gear ratio 4 to 1 and pro- 
vision is made for adjustment of the differential without re- 
moving the rear plate from the housing. The driveshaft is 
fitted with New Departure ball bearings. Brakes are ex- 
panding, both emergency and service being fitted with equal- 
izers. The rear springs are three-quarter elliptic underslung 
and the front semi-elliptic. 

Body design follows yacht lines and the wheelbase of 110 
in. affords ample seating capacity for three passengers in 
the rear seat, which is 50 in. wide. The gasoline tank, which 
is placed in the cowl, has a capacity of 10 gal. The body is 
finished in dark olive green and the fenders and hood in black 
enamel, while the wheels are red. Tires are 32 by 3V4 and 
the car is fitted with non-skids on the rear wheels. Equip- 
ment includes electric starting and lighting. Connecticut 
ignition, electric horn, Stewart- Warner speedometer, one 
extra rim with carrier, windshield and one-man top. 




Partin-Palmer five -passenger touring car selling for 1675 
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Oakland Adds Eight-Cylinder Model 



3H by Cylinders Give 
346.4 Cu. In. Displacement 
—71 Hp. at 2600 R. P. M. 





ANOTHER of the prominent automobile manufacturers 
— the Oakland company — has fallen in line with an 
eight-cylinder machine, which is considered the best 
appearing car yet built by the Oakland Co. The character- 
istic V-shape radiator with German silver finish has been 
used, and the slope is from this point backwards in a prac- 
tically unbroken line. 

Although designed for exceptional roominess, the car has 
not the appearance of weight, and there is a surprising 
amount of room in the tonneau. The auxiliary tonneau seats 
are of the disappearing form, folding into the back of the 
front seat, out of the way when not in use. The new Oak- 
land is built only in seven-passenger type, at present, and 
has a wheelbase of 127 in. It is to sell at $1,585 with com- 
plete fittings. 

Low Without Sacrificing Clearance 

This eight, like other cars of the Oakland make, is car- 
ried low to the ground without sacrificing road clearance. 
The springs have much to do with this feature, the rear set 
being underslung. Cylinder dimensions of the motor are 
8% in. by 4% in., giving a displacement of 346.4 cu. in. with 
a formula horsepower rating of 39.22. It has developed 71 
hp. on the block at 2600 r.p.m., however. Other specifications 
include the complete Delco ignition, starting and lighting in- 
stallation, cone clutch, three-speed gearset in the motor unit, 
open driveshaft with two universals with the Hotchkiss prin- 
ciple employed, one-bearing floating rear axle, three-quarter 
elliptic rear springs, 34 by 4% tires, and left drive with cen- 
tral control. The carbureter is a Stromberg, and is fed by 
the Stewart vacuum system. 

Ample power is invested in the engine to secure excellent 
performance at all speeds. It has a wide range of flexibility, 
will throttle down to a walking pace, and possesses quick 
pick-up to high speed. It is to be expected that an engine of 
this power would handle such a vehicle with great satisfac- 
tion to the owner, especially that type of driver who is ad- 
verse to manipulating the speed-change lever. 

This eight is of the type in which the crankcase is split 
vertically, each half being cast in unit with one block of cyl- 
inders, and the two bolt together to form the complete en- 
gine. A stamped oil pan attaches to the bottom; the gearset 



Above— The new Oakland eight-cylinder tour, 
ing car which is built only as a seven-pas- 
senger type, the chassis having a wheelbase of 
127 In. With complete equipment this car sells 
for $1,f85 

Left— Eight-cylinder 3'/ 2 by 4'/ 2 In. motor used 
In the Oakland. This motor has a counterbal- 
anced crankshaft made by forging crescent- 
shaped counterweights Integral with the crank 
arms. Another feature Is the use of aluminum 
pistons 

bolts to the rear of the built-up crankcase; and there is an- 
other stamping to house the front driving gears and chain. 
Removal of the steel oil pan exposes all of the bearings and 
the camshaft with its contacting tappets. The left half of 
the crankcase carries the camshaft and crankshaft, the ctfps 
for the bearings facing the other half of the crankcase. 

In the general layout of the pbwerplant, the varibus units 
are all very nicely taken care of, and there is nothing which 
can be criticised from a practical engineering standpoint 
The cylinder heads are detachable, providing for access to 
the pistons and valves through the top, as in most motors 
now made with the crankcase and cylinder block in unit. 
Thus the desirable feature of being able to get at the pistons 
quickly has not been sacrificed, and rigidity is still main- 
tained. 

A single camshaft is used, there being a separate cam for 
each valve. In order to make the valve pockets as short as 
possible, and at the same time to use one camshaft, the valves 
have been inclined to the cylinders sufficiently to bring them 
out at the bottom and close to the combustion chambers at 
the top. From an external glance at the engine it would seem 
impossible for each valve to have its own cam, since the cyl- 
inder blocks are directly opposite one another. They are in 
reality staggered sufficiently to allow sufficient room for the 
tappets and cams side by side, the offsetting of the cylinders 
with respect to those on the opposite side being done within 
the castings. 

Standard practice obtains for the valve mechanism with 
the exception of the seating of the valves on an angle as 
already mentioned. The tappets are provided with rollers and 
drive of the camshaft is by gear connection with the crank- 
shaft directly below. 

All Shafting Inclosed 

On the outside of the camshaft gear is a sprocket over 
which runs a silent chain to drive the fan and generator 
shaft, which is also vertically above the crankshaft and cam- 
shaft. The front end of this upper shaft drives the fan; at 
its center it drives the ignition distributer; and at the rear 
the generator couples on. So a very compact assembly is at- 
tained, the end of the generator protruding only a short dis- 
tance into the front of the V. The steel cover very neatly 
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encloses the whole driving apparatus, and another housing ex- 
tends out from the top of it to enclose the small shaft at the 
top, forming a mounting for the distributer at the same time. 
There is, therefore, no exposed shafting whatever, a fea- 
ture which should work to the advantage of the mechanism, 
since any enclosed apparatus should necessarily be proof 
against dust and dirt, should be better lubricated and less 
noisy. 

A feature of the engine is the counterbalanced crankshaft. 
This is made by forging crescent-shaped counterweights in- 
tegral with the crank arms, one to counterbalance the weight 
of each set of rods. There is a weight protruding from the 
main bearing end of each arm, making for correct balance 
of the rotating parts, and taking care of the oscillatory effect 
of the connecting-rods. The counterbalancing is done to re- 
duce vibration from this source to the minimum, with the re- 
sult that a very smooth running engine is secured. In fact, 
there seems to be no periodic vibration at any speed within 
the possible driving range. 

Aluminum Pistons Used 

Oakland is using aluminum pistons successfully in this en- 
gine, they also playing a part in the promotion of sweet run- 
ning at high speeds. Connecting-rods are of the forked type 
mating with small-end rods on the opposite side. The cam- 
shaft is a carbon steel forging, and like the crankshaft, has 
three bearings of phosphor-bronze. 

For the sake of balance, there are two yoke-end rods on 
one side and two on the other. The yoked rods have bronze- 
backed, babbitt-lined bushings, which, besides being clamped 
in the rod ends, are pinned to prevent rotation. The inner 
rods oscillate on the outside of these bushings and, while the 
ends of the forked-rods are not adjustable, the inner rods can 
be adjusted by the use of shims. However, in an eight, 
where the oil pressure is high, and where special bushings 
such as these are employed, adjustment is not required, and 
with proper care they should run satisfactorily for a long 
period — probably two seasons at least. 

The crankshaft bearings have these dimensions: Front, 
3% by 2 in.; center, 3 by 2 1/16 in.; rear, 3 15/16 by 2% in.; 
connecting-rod bearings (on crankshaft), 2% by 2% in. 

Pressure running from 30 to 40 lb. per sq. in. is used in 
the oiling system when the engine is running at high speed, 
after being warmed up. At normal speed it probably rises to 
about 20 or 25 lb. per sq. in. The pressure is produced by a 
gear pump on the front end of the crankshaft, housed in the 
lower part of the timing gear case. The oil is drawn from 
the base, and then sent through a pressure regulating valve, 
after which it goes directly to the main bearings. From there 
it runs to the rod bearings through holes drilled in the webs 



of the crankshaft. The pressure regulating valve is fitted 
with a by-pass, and when the pressure for which it is set is 
reached, this by-pass is opened and the overflow runs to the 
camshaft bearings and to the timing gears and chain. The 
spray from the connecting-rod bearings is thrown up into the 
cylinders to lubricate the walls and pistons. 

A filler and breather pipe is placed on the right side of the 
front gear cover. This makes a most convenient location for 
a filler, as it is an easy place to reach with the oil supply. 

Delco Electric System 

The electric system is entirely Delco. Positions and 
method of drive of generator and distributer have already 
been touched upon. The starting motor, which is entirely 
separate, is hung from a supporting bracket on the right 
rear of the power plant alongside of the gearset. The starter 
drives through the flywheel, with the teeth of which the 
pinion on the end of the starter motor shaft meshes. The 
Bendix type of connection is used, in which the meshing 
and demeshing is entirely automatic when the current is sent 
to the electric motor. 

Adequate cooling facilities are provided by a double cen- 
trifugal water pump, cleverly mounted on the front end of 
the camshaft extension and outside the timing gear housing. 
In this position the pump drive could not be much simpler, 
and at the same time, there is the advantage of having the 
pump equi-distant from each cylinder block so as to assure 
uniform circulation. The intake pipes run from top and 
bottom of the pump to the front of the cylinder castings. 

Fan Drive by Friction Clutch 

The fan drive is through a friction clutch on the end of the 
generator shaft, and the fan can be turned by hand, but the 
clutch has sufficient tension to prevent slippage when the 
engine is driving it. The center of the fan encloses a coil 
spring which bears at one end against a plate on the end of 
the shaft and at the other against the fan, thus making a 
friction connection. Such a friction arrangement is used to 
safeguard the drive. 

On the left side of the gear case is mounted a Stewart 
single-cylinder tire pump which is driven from the reverse 
idler gear. It is operated at 2.6 times engine speed and is 
readily thrown into mesh. 

Six springs equally spaced around the clutch cone hold it in 
engagement, and there is also a clutch brake to prevent spin- 
ning and make for easy gear shifting. The gearset uses ball 
bearings, and the gears are of high carbon chrome-nickel 
steel. A form of yoke surrounds the flywheel to carry the 
gearbox, leaving the top and bottom of the flywheel exposed 
for timing purposes. 

Final drive is made very simple through adherence to the 
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Hotchkiss drive system which has featured Oakland cars for 
several seasons. The propeller shaft is tubular and of open 
construction with a universal at gearbox and axle ends. No 
torque arms or radius rods are used, but drive and torque 
are taken through the springs, the master leaf of each rear 
spring being designed for the service. 

To how great an extent simplicity has been attained is 
shown very clearly indeed by the chassis plan view on the 
opposite page; the chassis is as handsome as the car. 

Spiral bevel driving gears are fitted to the rear axle which 
is of the one-bearing floating construction. There is a Hyatt 
roller bearing at each wheel, and the differential unit is car- 
ried on Hyatts, with New Departure ball thrust bearings at 
either side and ahead of the driving pinion. The axle housing 
is a strongly proportioned steel pressing, having a large plate 
at the rear for access to the differential. 



As in other Oaklands, this car has the form of frame in 
which the channel is made quite deep to meet the running 
board brackets. No apron is used between frame and run- 
ning boards, the sides of the frame acting in that capacity. 
This does away with one extra part and makes a simple con- 
struction. The frame tapers practically its entire length, 
being quite narrow at the front to give a good turning radius. 
The characteristic Oakland rocker bearings for the mounting 
of the brake equalizer and the control levers and brake pedal 
connection are used. 

Body construction is light by the use of a wood framework 
and steel sheets. Fenders are crowned, and the standard 
body color is a coach green. 

It goes without saying that the equipment of this latest 
addition to the Oakland range of models is entirely in keep- 
ing with the character of the car as a whole. 



Building the Timken-Dctroit Axle Co.'s New Drop Forge Plant 




Detroit, Mich., Oct. 23 — The new drop forge plant which is now 
being built across Clark Avenue )rom the mam plant of the Timken- 
Detroit Axle Co. will be about 558 /(. long, 70 /(. wide, and 50 ft. 
high. It is of steel construction, the sides from the ground up on 
both sides being of glass set in steel frames. 

In the new drop forge will be thirty-three hammers ranging in 
size from 1500 lb. to 8 tons. They are all set on a concrete base 
and a bed of wooden spiles to eliminate as much of the jar as pos- 
sible. 

Three self-stoking Wicks boilers generating 1200 hp. will supply 
the power for these hammers. The exhaust steam will be used in a 
turbine motor to generate electricity for use in the drop forge. Run- 
ning the full length of the drop forge on the inside will be a 40-ion 
traveling crane to carry the dies from the die room to the hammers, 
and to carry raw forgings to and from the hammers throughout 



the shop. Out in the stock yard, which runs the entire length of the 
building, is another 5-ton magnetic traveling crane which will un- 
load the freight cars and move stock around in the yard up to the 
door of the drop forge where the 40-ton crane will pick it up. 

In the die room will be another smaller crane to move the dies to 
and from the forge shop. 

All of the steam pipes and power pipes going from the boilers to 
the steam hammers will be con.ainea in a tunnel running through 
the center of the shop, thereby eliminating all piping over the ham- 
mers. The exhaust steam from the hammers will be carried back to 
the engine room by the way of this same tunnel. There is also a 
tunnel running from the dro;i forge under Clark Avenue to the main 
plant so that the truckers carrying stock back and forth will not 
have to go out of the buildings. 
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Fallacy in Twelve Argument — Six 
Balance Better Than Allowed 



By David Fergusson 

Mechanical Engineer Pierce-Arrow Motor Car Co. 

EDITOR The Automobile: — There have been many 
articles published during the past few months on the 
twelve-cylinder engine; in all these there is generally 
found the statement that in the twelve V-type engine with 
six cylinders on each side, 60 deg. apart, the force due to the 
inertia of the reciprocating parts, which is recognized as 
being of tremendous moment, is only half that of a six- 
cylinder engine of the same total cylinder volume. 

In some of these articles, a direct comparison has been 
made between a six-cylinder 4 by 6% -in. engine and a twelve- 
cylinder 3 by 5-in. engine, the total cylinder volume of each 
being practically alike. In this case the smaller piston, to- 
gether with the reciprocating part of the connecting-rod, 
weighs about one-half of the corresponding parts of the 
larger piston. It is then assumed that the twelve-cylinder 
engine is merely two sixes and that the inertia loads present 
in the. twelve-cylinder type of engine are those due to one 
piston: complete, with the small end of one connecting-rod. 
I have been waiting for someone to point out the fallacy of 
these, assumptions, and as no one has done so, I feel impelled 
to myself bring the following to your readers' attention. 

There is, in my opinion, considerable misunderstanding 
in regard to the stresses in the conventional twelve-cylinder, 
V-type engine. This should be considered not as two six- 
cylinder engines,, but as a twelve with all cylinders vertically 
in line. This alters the case entirely, and gives a much more 
correct impression of the loads that must be provided for. 
We then find that the inertia of the reciprocating parts to be 
considered is not that of one piston and the part weight 
of one connecting-rod, but it is double this, as two connecting- 
rods and two pistons are attached to one crankpin. Two pis- 
tons 3 in. diameter complete, with the reciprocating parts of 
two connecting-rods, weigh at least as much as one 4-in. 
diameter piston complete with the reciprocating part of its 
connecting-rod. Therefore, the inertia load in the case of the 
twelve is as great as in the large diameter six and, there- 
fore, necessitates as large a diameter crankshaft, and this 
shaft must, in addition, be very much larger in diameter in 
the case of a three-bearing crankshaft than is necessary in 
a seven-bearing shaft. 

It will be contended that the assumption of all the twelve 
cylinders being in line is not a fact, as the six cylinders a 
side are placed at an angle of 60 deg., this certainly reduces 
the resultant inertia loads, but only about 18 per cent. It is, 
therefore, much safer to consider this in the manner indi- 
cated, especially as twelve cylinder engines- are being run at 
a higher speed. The combined inertia force at high speeds 
being greater than the explosive force, it is quite possible 
that the twist of the crankshaft, due to the force created 
by the inertia of the reciprocating parts, may be almost as 
great in the twelve cylinder engine as in the six, in which 
case the vibration coming from a torsional twist of the crank- 
shaft should be almost as great in the twelve-cylinder crank- 
shaft, as in the six, if the same diameter shaft is used in 
both cases. 



ARGUING BALANCE. 
THE SIX AND THE 
TWIN SIX DISCUSSED 
FROM DIFFERENT 
VIEWPOINTS OF THEORY 



Twin Six Balance Superior 

By J. G. Vincent 

Vice-president of Engineering, Packard Motor Car Co. 

EDITOR The Automobile: — I have read with interest 
the proof sheet of Mr. Fergusson's remarks regard- 
ing articles recently published on the twin six or 
twelve-cylinder engine. I would like to comment on the 
points that he has raised, as follows: 

Mr. Fergusson refers to a direct comparison that has been 
made between a six-cylinder engine, 4 by 5% and a twin six 
engine, 3 by 5, and as these are the sizes of engines referred 
to in my paper before the Detroit Section of the Society of 
Automobile Engineers on Sept. 16, and before the Indiana 
Section of the Society of Automobile Engineers on Sept. 24, 
my comparisons are, perhaps, the ones referred to. 

In the first place I must disagree with Mr. Fergusson re- 
garding the relative weight of 3-in. and 4-in. pistons, as, 
from my personal experience, I am convinced that it is not 
possible to make a 4-in. piston assembly complete with pis- 
ton rings, piston pin, piston pin set screw and cotter pin that 
will not weigh more than twice as much as a 3-in. piston as- 
sembly of corresponding design. In my paper before the So- 
ciety of Automobile Engineers, I included the following fig- 
ures regarding reciprocating and rotating weights and their 
inertia effect, which were taken from three actual motors: 

Special 

338 338 Twin 

Six, Six, Six, 

Lb. Lb. Lb. 

Piston assembly, complete with rings, piston 

pin and set screw 4.126 2.11 0.814 

Connecting-rod upper end 1.38 0.828 0.625 

Connecting-rod lqwer end. 8.31 2.421 1.52 

The following table gives a comparison of forces due to 
gas pressure and inertia at 2000 r.p.m. of the same motors: 

Inertia of one piston assembly complete... 2,130 1,140 492 

Centrifugal forces of one connecting-rod 

lower end 1,030 764 430 

Centrifugal forces of one pair of connecting- 
rod lower ends »60 

Crankpin bearing pressure per square inch 

due to inertia 768 483 379 

Crankpin bearing pressure per square inch 

due to gas pressure 916 916 871 

The column of figures under 338 Six was taken from one 
of our last year's standard six-cylinder motors. The column 
of figures under Special 38 Six was taken from a motor of 
substantially the same design as last year's 38, but with re- 
proportioned length of crankshaft bearings, the lightest pos- 
sible connecting-rods, machined all over, and equipped with 
special alloy pistons. The column of figures under Twin Six 
was, of course, taken from one of our standard engines. 

As suggested by Mr. Fergusson it is, of course, correct to 
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add the upper end of the connecting-rod to the piston as- 
sembly to get the total reciprocating weight for each cylinder. 
By this process we get the following information from the 
figures on the previous page: 

Total reciprocating weight of 338 6-cyllnder motor 5.505 lb. 

Total reciprocating weight of special 38 6-cyllnder motor. . .2.938 lb. 
Total reciprocating weight of twin six motor 1.439 lb. 

Now in regard to Mr. Fergusson's suggestion to consider 
the twin six as having twelve vertical cylinders, I certainly 
must take exception to this method of treating the subject, as 
all my arguments have been based on the V-type or twin six 
motors and not twelve-cylinder vertical motors. It is true 
that the inertia forces of a twelve-cylinder motor overlap, as 
suggested by Mr. Fergusson, and his statement that the net 
inertia effect is only approximately 18 per cent less than 
it would be in a single six-cylinder vertical engine, whose 
reciprocating parts weighed twice as much as the twin six, 
is approximately correct. Figures from actual parts, how- 
ever, throw considerable light on this subject. 

Let us see how this works out in actual practice, taking 
Mr. Fergusson's method of figuring: 

As outlined above, the reciprocating parts in a single cyl- 
inder of a Packard twin six motor, 3 by 5, weigh 1.439 lb. 
and two complete sets of reciprocating parts, therefore, 
weigh 2.878 lb. Deducting 18 per cent from this weight, 
leaves a net weight of 2.36 lb. as the figure to be used in com- 
puting the combined, inertia effect of the two sets of pistons 
and rod upper ends in the twin six motor. . 

As outlined above, one piston assembly and rod upper end 
of the 3-38 motor weighed 5.505 lb. or considerably more 
than twice the equivalent weight of 2.36 lb. for two sets of 
reciprocating parts of the twin six. 

As mentioned in my paper before the Society, it might be 
argued that this is not a fair comparison. My reason for 
giving these weights is to show what has been considered 
good practice in six-cylinder motors of approximately 4 in. 
bore by 5% -in. stroke. It was for the purpose of putting this 
argument on a strictly engineering basis that I included the 
figures for the special 38 motor which I believe to have been 
equipped with reciprocating parts as light as it is possible 
to make them, and probably slightly lighter than can be pro- 
duced in actual manufacture. By using reciprocating parts 
of this special motor for comparison, we obtain a figure of 
2.938 lb. to be used in direct comparison with the net figure 
of 2.36 lb. of the twin six, or a difference of 0.578 lb. in favor 
of the twin six construction. 

By calculating the inertia effect at 2000 r.p.m. for the 
twin six motor, and for this special 3-in. by 5% -in. six-cylin- 
der motor, we obtain a figure of 670 lb. for the twin six, and 
918 lb. for the special six, or 248 lb. in favor of the twin six 
construction. 

The corresponding inertia effect of the 3-38 motor, which 
I maintain has been considered good six-cylinder practice, 
amounts to 1712 lb. or 1042 lb. in excess of the twin six con- 
struction. 

Effect of Speed 

Now, as to Mr. Fergusson's suggestion that something 
ought to be figured in on account of the twin six motor be- 
ing run at higher speed, I wish to state that I do not consider 
this proper engineering, because the two motors should be 
compared at the same motor speeds. My reason for making 
this statement is that the twin six type of motor will develop 
more power than the single six-cylinder motor of the same 
piston displacement, at the same motor speed, and this being 
the case, it would actually be necessary to run the twin six 
motor at a lower speed than the single six, in order to have 
it only develop the same amount of power. 

The fact, however, that the inertia forces are less in the 
twin six motor, makes it possible to run it at higher speeds 
and thus obtain larger range of ability without undue bear- 



ing pressure due to or arising from the forces of inertia. 

I have carefully noted what Mr. Fergusson has to say about 
crankshaft design. A great many things must be taken into 
consideration when designing a crankshaft, particularly its 
length, and the magnitude of the power impulses as well as 
the forces due to ir.ertia. I have proved by exhaustive ex- 
periments that there is considerable advantage in the three- 
bearing shaft over the seven-bearing type, providing the mo- 
tor is short enough overall to permit of proper strength in 
the design to resist the bending forces. I would like to out- 
line what I consider to be the main advantages of the three- 
bearing shaft, as follows: 

First: The main bearing portions of a crankshaft are, of 
course, its weakest points, so far as resisting torsional dis- 
placement is concerned, and the more main bearings it is 
found necessary to use, the longer this section of the shaft 
will be, and its ability to resist torsional displacement will 
be correspondingly reduced. 

Second: I have found from actual experience, that a 
single long bearing is much better than two short bearings 
of the same total length, partly on account of the extra loss 
of filets in the two short bearings, but primarily on account 
of the fact that there is not the same tendency for the oil to 
work out of the long bearing, as it has to travel twice as 
far before actually getting out of the bearing. 

Third: A proper balance between the forces due to inertia, 
and the forces due to the power impulses is much easier to 
obtain in a three-bearing shaft for the following reasons: 
The center bearing of either a single or twin six motor is 
the one that is apt to have the highest bearing pressures, un- 
less the designing work is very carefully done. In a seven- 
bearing shaft it is, I believe, correct to assume that the pres- 
sure due to each working stroke is equally distributed over 
two main bearings; that is, the pressure, due to the working 
stroke of piston No. 3 will be distributed over main bearings, 
Nos. 3 and 4, and assuming that with this design these bear- 
ings are properly designed to carry this load, we will obtain 
comparatively short bearings, or, in other words, approxi- 
mately the length of main bearings that has been common 
practice in seven-bearing shafts. 

If we take these bearings as a basis, and then consider 
the bearing pressures due to inertia, we will discover that 
the center bearing pressure will run excessively high, as in 
this design one-half of the inertia effect of rods and pistons 
in both cylinders 3 and 4, must be considered as concentrated 
on the center bearing. 

If a seven-bearing shaft is to be designed to have its bear- 
ing pressures properly equalized, it will be found necessary 
to make the center main bearing something like twice as 
long as the other intermediate main bearings, and this is 
usually found impossible, on account of the excessive length 
that will result. 

In a three-bearing shaft there are but eight cheeks, while 
in a seven-bearing shaft there are twelve cheeks, and all 
other things being equal, it is, of course, true that the total 
main bearing length of a seven-bearing shaft is cut down 
by the total width of the four additional cheeks, or else 
the motor will have to be made correspondingly longer, 
and this loss in bearing length, coupled with the loss of bear- 
ing efficiency, due to the difficulty of keeping oil in the several 
short bearings, certainly works to the disadvantage of the 
seven-bearing shaft. 

So far as the inertia forces are concerned, the three-bearing 
shaft is, therefore, the best, and it is only necessary to use 
more bearings when the crankshaft has to be so long that it 
would bend under the influence of the power strokes. 

One of the most attractive features of the twin six construc- 
tion is the fact that, due to the small magnitude of the sep- 
arate impulses and the short compact form of motor on ac- 
count of its small bore, it is possible to use an ideal design of 
the six-cylinder, three-bearing crankshaft. 
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Two Jackson Eights and a Four 

Elliptic Springs All Around — Large Eight in Seven- 
Passenger Form and Other Two Models Five- Pas- 
senger Types— Open Driveshaft with Two Universals 

THE Jackson Automobile 
Co., Jackson, Mich., has 
an ambitious program 
for the coming year and is the 
first manufacturer to an- 
nounce two eights of different 
capacity. Both will have 
Northway motors, the larger 
the engine which was intro- 
duced last winter and the 
smaller a new motor modeled 
upon the same general design. 
In addition there will be a 
light four with a high-speed 
type of engine and it is ex- 
pected that this will be a very 
popular car. 

The light four is a North- 
way motor like the eights, 
having dimensions 3% by 5 in. 
— 192 cu. in. — and, being care- 
fully balanced, its ability for 

high-speed running can be made use of freely. It is the idea 
of the Jackson company that there will be a large demand 
for a thoroughly good and well finished four-cylinder car 
detpite the low prices of some sixes and eights, so it is mak- 
ing an excellent job of its four which is listed at $985. 

The smaller of the eights has 2% by 4% bore and stroke, 
or 246.7 cu. in. and the larger 3% by 4% in., giving a piston 
displacement of 346.3 cu. in., the prices being $1,195 for the 
smaller and $1,685 for the larger car. Only the large eight 
has a seven-passenger capacity, the other two being sup- 
plied with five-passenger touring bodies. A feature common 




Northway eight power plant ueed In the large Jackaon eight-cylinder model for 1916. 

vacuum fuel feed tank and the alngle exhaust manifold 



Note the 



to all three cars is high finish for the bodies and the use of 
really good leather upholstery. Also the Jackson company 
is to be congratulated on having broken away from the con- 
ventional black paintwork, as the four is finished in a rich 
maroon tint, the small eight in dark green with natural wood 
wheels, and the large eight in dark blue. 

Elliptic Springs Employed 

On all Jackson chassis both front and rear springs are 
full elliptic, giving an unusual amplitude of motion and 
ability to take really bad roads in comfort. In using springs 
of this kind the main difficulty is to devise a sufficiently 

strong attachment to the frame, as stresses that are normally 
taken at two points are concentrated at one only. In the 
photograph showing the engine of the larger eight the method 
of attaching the front springs is made clear, the frame being 
pierced with holes for the spring clips which are thus gripped 
to the lower flange of the side rail. At the rear end of the 




Chassis of the large Jackson eight, showing the elliptic springs 
which are standard equipment all around on all three Jackson 
chassis for 1916. The muffler mounting and that of the fuel tank 
•t the rear of the chassis are also shown 



\ 



Digitized by 



Google 



October 28, 1915 



THE AUTOMOBILE 



795 




Above— On all Jackson model* for 1916 the speedometer Is driven 

by belt from the front universal. Note the spllned telescope slide 

mounting for the universal 
Below at left — How the starting motor Is mounted at the flywheel 
Below at right — Rear spring attachment and mounting of spare 

tire carrier. Note the round gasoline tank for maximum strength 

with minimum liability to leak 

frame the other springs are attached in the same manner 
except on the large eight where a swivel mounting is used. 

The largest car has both torque and radius rods, so as to 
relieve the springs of all stresses save those imposed by the 
load, but the two smaller chassis have only torque stays, 
driving effort passing through the springs. In practice it 
seems that this gives a very easy and elastic drive, the flex- 
ibility of the spring acting as a cushion. 

Not long ago the Jackson company was using a single uni- 
versal with the propeller shaft inclosed, on some of their 
models, but this design has now been abandoned in favor of 
the open type shaft with a universal at each end. The rear 
axles are all floating and the gear ratios on high are 4.4 to 1 
on the four and small eight, and 4.25 to 1 for the large eight. 
It should be mentioned that telescopic motion of the drive 
shaft is cared for by mounting the front universal upon a 
large splined shaft, which eliminates a universal combining 
sliding with the other motion. This makes for easy inclosure 
and better lubrication of the joints. 

Autolite Electric Equipment 

On all models the two unit Autolite system is used, the 
distributer being combined with the generator. The starting 
motor is carried low on the crankcase side, and the generator 
is between the cylinders on the eights, being mounted in the 
usual place on the four. Fuel is supplied by a Stewart 
vacuum tank sucking from a rear tank which is made of 
round section so as to give the greatest possible strength and 
minimum of liability to leakage. 

The Power Plants 

Returning to the power plants, each of these includes a 
cone clutch with external springs and a three-speed gearset, 
and both the eights are of the same sort of design having 
the crankcase divided vertically, the cylinder blocks being 
cast integral with half the case. The large motor is prac- 
tically unchanged since the Northway company first intro- 



duced it early in the present year and the small one is dif- 
ferent only by the fact that it has a two-bearing crankshaft 
instead of the three bearings used for the larger engine. 
Both have pressure lubrication of a most complete kind and 
a single camshaft with sixteen cams. The same style of 
forked connecting-rod is used for both motors, this having 
proved extremely satisfactory in the large number of North- 
way eights that have been put in the hands of private users 
during the last six months. The cylinder heads are detach- 
able, which makes a light task of the occasional necessity for 
cleaning out carbon, and the spark plugs are located cen- 
trally which is usually assumed to be the most efficient 
position. 

Wide Steering Lock 

The Jackson company makes a feature of its wide steering 
lock which makes the car convenient to handle in cities or in 
exceptionally rough country. To enable the fullest value of 
this to be obtained the wheelbases have been kept fairly 
short, that of the four and small eight being 112 in. and 
that of the large eight 124 in. Tires are 32 by 4 all round 
on the smaller chassis and 34 by 4% on the big eight. 

Runabout bodies are supplied instead of the five-passenger 
equipment, on the four and the small eight, but the large 
eight will be made with a seven-passenger touring body only. 
The runabout type is very good in both appearance and com- 
fort and has a most capacious boot, or rear storage space, 
which is always extremely useful for touring. It should be 
remembered that the Jackson company also can provide its 
special Transcontinental body, in which the seat back of the 
front compartment can be let down and a comfortable bed 
made with the upholstery and cushions. This body has met 
with a considerable success since its introduction a few 
months ago and it is surprising that the type is not more 
common, considering the popularity of camping on tours. 

A Good Book for Draftsmen 

To books intended to assist the young draftsman there 
are no end, but one of the best and clearest is the latest 
addition, published by G. P. Putnam's Sons, New York, and 
The Cambridge University Press, England. The author 
is John Handsley Dales, former head of the engineering 
department of Bradford (England) Technical College. Com- 
mencing with instructions on such simple yet elusive things 
as the proper method for sharpening a pencil, the book con- 
tinues with a series of drawing exercises designed to train 
hand and eye in the manipulation of all the tools of the 
draftsman's trade. 

No questions of machine design are considered, the book's 
sole purpose being to teach drawing and it should be of very 
real assistance in developing combined speed and accuracy. 
Perhaps it is rather a college primer than a factory library 
volume, but there are few juniors in automobile drafting 
rooms who would not be benefited by a careful perusal of 
the volume and by some practice with the exercises. The 
title, Mechanical Drawing (Dales), does not give much idea 
of the usefulness of the book. 




The small eight-cylinder Jackson with the new body 
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Flying Paper Dangerous on Speedways 



EDITOR The Automobile: — In the interest of 
fair play and best results in speedway con- 
tests, it would seem only fair to recommend 
that some action be taken in future contests to have 
men stationed around the track to remove scrap 
papers which — through one cause or another, may 
get onto the track. 

The writer noticed two laps before entry No. 2, 
Peugeot, driven by John Atkin withdrew from the 
race with a cracked cylinder, that his radiator was 
almost entirely blanketed by a sheet of paper picked 
up on the track, and without any doubt this had a 
very considerable bearing on the withdrawal of this 
car. The writer also noticed that there was a great 
amount of loose paper, particularly on the bank 

Probable Effect of Lighter Flywheel 

Editor The Automobile: — What would be the result of 
putting a smaller flywheel on an automobile engine? Would 
it make a faster easier-pulling engine where used in a 
stripped car weighing say about half as much as the touring 
car in which the engine is used? My idea is to use the fly- 
wheel of a 4 by 4 motor on a 4% in. by 5 motor. Both mo- 
tors are identical except as to size and also size of the cars 
they were used in. Both are the same make and same year 
model. 

Would you advise using the lighter flywheel for the cut- 
down car? 

Columbia, S. C. C. M. L. 

— It is not advisable to put a lighter flywheel on a motor 
unless it is to be used for high speed work only. The lighter 
the flywheel the more unevenly a motor runs at low speed and 
this is quite noticeable in a car used for ordinary work. On 
racing cars, however, where most of the traveling is at very 
high speed a much lighter flywheel can be used than in the 
case of touring cars. Therefore, unless you intend using 
the car for only high-speed work it would be advisable to 
keep the standard size flywheel. 

Applying Stewart Vacuum to Cadillac 

Editor The Automobile: — Can you please tell me if a 
Stewart vacuum gasoline system can be successfully installed 
on a 1915 Cadillac eight touring car, and if it can be installed, 
will you kindly publish instructions how to do it? 

Bangor, Me. F. H. C. 

— The Stewart vacuum system can be installed on a Cadil- 
lac eight, the model 113-K being the best for the installation. 
The instructions for installing are as follows: 

Place the tank on engine side of dash, right hand side of 
car, as high as possible. 

Use 4% in. wheel gear spacers under the bracket. This 
will permit setting the bracket out from dash far enough to 
clear a pipe that will otherwise obstruct. 

Move both brackets on the tank as close together as pos- 
sible. 

Tap the neck of the carbureter above the butterfly valve in- 
stead of tapping the manifold, which is water-jacketed. 



track at the right of the grandstand, which paper 
was in a state of constant motion as the cars passed 
through it. 

In view of the results of the race, it is very im- 
probable that had the paper not been on the track 
the results achieved by the winners would have been 
any different, but it leaves in the mind of the spec- 
tator a possible doubt as it allows an element of luck, 
which should not be present, to enter into the final 
result of the race. 

We thoroughly believe that American built cars 
can repeat or even better the records made, and we 
wish to accomplish this result without a shadow of 
doubt as to the conditions. H. B. s. 

Schenectady, N. Y. 

Five Cylinders Hard to Balance 

Editor The Automobile: — Why is it that automobile man- 
ufacturers never build a five-cylinder motor? In a five- 
cylinder, four-cycle motor, there would be a continuous turn- 
ing effort of the crankshaft, due to the overlapping strokes, 
the one added cylinder being sufficient to cover the interval 
of "no power" which is present in the four-cylinder type of 
automobile engine. 

A five-cylinder motor has the least number of cylinders to 
have continuous power and therefore seems to me should 
have been the next step after the four. 

Since the greater number of cylinders creates the great- 
est smoothness, it is evident that absolute smoothness can 
never be attained, no matter how many cylinders are used. 
For this reason, the most practical motor in my judgment 
would be a five, as it has the least number of cylinders to 
give continuous power. K. B. W. 

E. Orange, N. J. 

— A five-cylinder engine is only in proper balance when the 
cylinders are arranged star fashion as in some aeroplane 
motors. This means that a vertical cylinder motor with five 
cylinders would vibrate a good deal. It would not run 
smoothly like a six. Vibration has nothing to do with the 
overlap of power impulses and it is freedom from vibration 
more than the even torque which accounts for the great pop- 
ularity of the six. 

Ford Direct Ratio 3.63 to 1 

Editor The Automobile: — Am asking the following ques- 
tions with the idea of using Ford axles in the construction of 
a light car, roadster model for three passengers, using the 
conventional type of frame and cantilever rear springs and 
semi-elliptic front springs. 

1 — Please advise if a Ford rear axle will support a three-, 
or four-passenger car of about 1900 lb., using spring seats on 
the axle housing about 32 in. between centers. 

2 — Give the ratio of driving gears. 

3 — Will the rear axle stand a four-cylinder, high-speed 
motor 3^4 by 5, developing about 18 hp. at 1000 r.p.m.? 

4 — Suggest a method and give a sketch of attaching semi- 
elliptic springs to the Ford front axle about 27 in. center. 
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6 — Give dimensions of shaft required to fit transmission end 
of universal joint, also dimensions of propeller shaft end. 

Owensboro, Ky. F. S. B. 

— The Ford rear axle should be able to support the. load you 
mention. 

2 — The ratio of the rear axle driving gear is 3.63 to 1. 

3 — The rear axle is capable of transmitting 18 hp. 

4 — This is a straight job and merely consists in having the 
necessary fittings made to fit the frame and axle. 

6 — A sketch is given in Fig. 1, which will give the dimen- 
sions of the part which you need. 

Testing: Spark Plugs and Cylinders 

Editor The Automobile: — Kindly give me the different 
methods for testing the effectual working of the spark plugs 
in giving equal and uniform explosions, if there is any varia- 
tion owing to the strength or power of the spark. 

2 — Likewise kindly give the different methods for testing 
out the efficiency of each cylinder for suction of the carbureted 
gasoline into it and for non-leakage of the gas from the ex- 
plosion therein. 

3 — When the engine refuses to respond or chokes down on 
too sudden and too wide opening of the throttle, kindly ex- 
plain the causes therefor, i.e., whether from too lean a mix- 
ture, or an over-rich mixture, or defective suction of part or 
all of the cylinders, or whatever they may be. 

Connersville, Ind. H. L. F. 

— The operation of the spark plug can be readily deter- 
mined by eye. All that it is necessary to do is to place the 
spark plug points at the proper distance apart which is be- 
tween 1/64 and 1/32 in. for magneto use and then after this 
approximate adjustment is made, remove the plug from the 
cylinder and start the engine on the other three. The color 
and intensity of the spark which jumps across the gap of 
the plug removed from the cylinder gives a ready clue to 
its performance when firing a charge. The spark may 
vary all the way from a thin, fine line to a thick dot of flame. 
Something between the two, or a hot, blue spark, is most 
desired. 

2 — The best method for testing the suction of each of the 
cylinders is by compression. Cylinders, roughly speaking, 
having the same compression will have the same suction. 

3 — The choking action you speak of is generally due to too 
rich a mixture. Properly designed motors, unless improperly 
timed, do not suffer from defective suction. 

Oxygen for Removing Carbon 

Editor The Automobile: — I have a 1915 eight-cylinder 
Cadillac. How far should this car be run before the carbon 
is cleaned out? 

2 — I expect to have an expert do this. What is the best 
method? 

3— The gear ratio is 4 7/16 to 1. I get about 10 and 11 
miles to the gallon. If this were changed to 5 to 1, can you 
tell me what I would get to the gallon of gasoline then? 

4 — What is the best speed that this car will develop as it 
is with full equipment? 

6 — Does it harm the engine to run it at 60 m.p.h.? 

New York City. J. C. W. 

— The frequency with which carbon should be removed 
from a motor depends upon its steady rate of accumulation. 
For instance, a motor considerably carbonized one day might 
have this carbon almost entirely burned out by driving the 
car at an extremely high rate of speed for a certain time. 
On the contrary, if the car was not subjected to this ex- 
tremely high rate of speed, the accumulation of carbon would 
be constant. The rate of this constant accumulation depends 
upon the nature of the oil used, the amount of oil used, as 
well as the carbureter adjustment. If the oiling system is 
in improper adjustment so that an excessive amount of 
lubricant is being used, and if after such a time the mixture 



happens to be too rich, the condensation of this lubricant 
would form a sticky film to which lamp black from the very 
rich mixture would readily adhere.. Again, certain grades 
of lubricants have a larger carbon: residue than other lubri- 
cants, and as any lubricant which finds its way to the com- 
bustion chamber will burn under the high temperatures 
reached, the greater this carbon residue in the oil, the greater 
will be the amount of carbon deposit. Frequency with which 
carbon should be removed from a motor depends upon the 
rate of its accumulation which may, to a certain degree, be 
controlled by the operator. The instruction book which is 
shipped with every car from this factory takes up the matter 
of carbureter adjustment and the nature of lubricants which 
should be used on Cadillac cars very carefully. 

2 — When necessary, carbon may be very successfully 
removed by the oxygen process. When using this process, 
however, the piston should be on its high dead center, in 
order to permit the head of the piston to be thoroughly 
burned over, and at this time both valves in the cylinder 
should be closed to prevent the possibility of the flame pass- 
ing through the inlet valve to the carbureter, and as a 
further precaution the carbureter should be drained. 

3 — The gear ratio on this particular car is 4 7/16 to 1 and 
the mileage is from 10 to 11 miles to the gallon of gasoline. 
As to the effect on the fuel consumption should the ratio 
be changed to a 5 to 1, this would depend somewhat upon the 
nature of the country. Ordinarily, of course, changing from 
a 4 7/16 to 1 to a 5 to 1 means that for any particular road 
the engine would be operating at a higher revolution per 
minute, and a higher rate of fuel consumption might be ex- 
pected. However, if this car happened to be operated in a 
hilly country, it is possible that by changing from a 4 7/16 
to 1 to a 5 to 1 the fuel consumption might be actually de- 
creased, for the reason that with a high gear, hills would 
have to be negotiated with a wide-open throttle, whereas 
with a low gear the same grades might be negotiated readily 
with the throttle partially closed. 

4 — The maximum speed would depend upon the type of the 
body, whether a two-passenger; a seven-passenger or a closed 
type. The gear ratio, size of the tires and whether the wind- 
shield were both up or down, would also enter into this ques- 
tion. A complaint was received recently from an owner be- 
cause his standard type 51 car would not do better than 
70 m.p.h. but you probably won't want that speed. 

5 — The engine speed at a road speed of 60 m.p.h. depends 
of course upon the gear ratio. If an engine is being run 
under load, its tendency toward self injury will be less dur- 
ing this period than with the motor run idle for the same 
length of time at the same high rate of speed. The motor 
should never be run idle at high engine speeds. If, however, 
all parts of the car are in proper adjustment; the cooling 
and oiling systems in proper working condition ; the bearings 
properly adjusted, etc., there is no reason why the usual 
operation of this car from its lowest to its highest speed, 
under the proper conditions, should be in any way detri- 
mental or result in any other than the ordinary wear. 




Fig. 1 — Sketch showing dimensions of shaft required to fit trans- 
mission end of Ford universal Joint 
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Bijur Electrical Units Standardized 



Simpler and Lighter Construction — 
Magnet Shells Cut from Steel Tube 




Fig. 1— Left- 



-Constant current generator controlled by third brush principle. Center — Generator ba*e, showing slotted bolt hole* for 
chain adjustment. Right — Voltage- regulated type of generator with detachable regulator on top 



INCREASED efficiency in conjunction with a marked re- 
duction in the size and weight of the principal units 
marks the development of electrical equipments for auto- 
mobiles during the past two years. Compactness is a funda- 
mental requirement and this has led to the cutting down of 
much metal in generator and motor construction, especially 
in regard to the magnet, though there has also been much 
weight saving in the more efficient and compact methods of 
arranging the windings. With this desire for compactness 
has come the necessity for ease of manufacture in order to 
keep the production cost inside the competitive field. 

After more than three years' experience the Bijur Motor 
Lighting Co., Hoboken, N. J., has decided that the above re- 
quirements are best obtained by the adoption of a simple 
cylindrical form for the field magnet casing with four in- 
serted poles. For 1916, therefore, the Bijur output will con- 
sist of motors and generators construction ally identical, with 
the exception of the windings and size. All magnets are cut 
from seamless steel tube. All are four-polar with drop- 
forged poles screwed in after inserting the windings. The 
motors are designed for flywheel connection only either by 
direct sliding pinion or through reduction gear and sliding 
pinion. The Bijur company, however, 
does not supply gearing. 

The generators are divided into two 
classes, irrespective of size, namely, the 
constant-current type in which the out- 
put is governed inside the generator by 
means of the third brush principle, and 
the voltage-regulated type in which a 
special vibrating regulator of Bijur de- 
sign is mounted on top of the generator 
casing holding the voltage by the use 
of a resistance inserted in the shunt 
field. 

Besides the separate motor and gen- 
erator there is a motor-generator set 
for connection by chain to the engine. 
This design is remarkably simple and 
is suited to the needs of the smaller 
sizes of power plant. 

The constant current type of genera- 



tor has the great advantage of simplicity, all the control 
being located inside the generator casing. The third brush 
principle is used, in which the speed of the armature con- 
trols the amount of current passing through the shunt coils 
by field distortion. The outfits can be classified as follows: 



Constant current generator 
Geared motor 
Constant current generator 
Direct acting motor 



Voltage regulated generator 
Geared motor 

Voltage regulated generator 
Direct acting motor 
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Fig. 2— Bijur voltage regulator In which the 
contact points are fitted to two vibrating 
reeds to preserve a good surface 



E Motor generator 
Vibrating Reed Regulator 

The voltage-regulated generator is governed by a vibrat- 
ing regulator, which is made only in one size for mounting 
on the magnet casing. This regulator differs from others of 
similar type in the arrangement of the contact points, Fig. 2, 
which are fitted to the ends of brass reeds so as to preserve 
a clean contact surface at all time by varying the actual 
point at which the spark occurs. The coil is arranged ver- 
tically with the hinged iron armature above. Behind the 
hinge on an extension of the armature one of the two reeds 
Rl is fitted, while the other reed R2, representing the fixed 
point is arranged horizontally so that the weights at the ends, 
in which the platinum points are in- 
serted, face one another. An adjustable 
spring which holds the armature away 
from the core is provided. When at- 
traction of the armature takes place as 
the speed of the generator rises, the 
contact points are separated. This in- 
serts a resistance connected across the 
contacts, Fig. 3, in the shunt field, 
thereby cutting down the power of the 
field magnet. The spring then returns 
the armature and again closes the 
points, allowing the shunt field full 
current on which the action is repeated. 
On high speeds this armature vibrates 
at a fast rate and the claim is made for 
the special reed arrangement that the 
contact points cannot become pitted 
owing to the sideways vibration of the 
surfaces. 
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In the same rectangular aluminum casing, Fig. 4, the cut- 
out C is fitted and all the connections to the generator are 
made by plugs P, which are inserted into sockets in the gen- 
erator casing. No electrical knowledge is required in chang- 
ing the regulator. The act of putting it in place on the gen- 
erator and fastening it by the single thumb nut automatically 
makes all necessary connections through the plugs. 

This feature is of great value in the case of a breakdown 
or failure on the part of the regulator. All the owner does 
is to remove it, forward it to the maker and replace with a 
new one. By this arrangement the maker can seal up the 
regulator, and repair according to guarantee only when the 
seals are unbroken. The connection to the outer circuit is 
made through a two-point plug T, which is inserted into a 
socket S, in the end of the regulator casing. 

Chain Adjustment Provided 

There are two alternative methods of fitting the generator 
to the engine. It may be strapped in a cradle or mounted 
by the end cover on the crankcase arm. In the latter method 
provision is made for chain adjustment through slotted holes 
for two of the three bolts, Fig. 1, center. 

The starting motors are series wound. and in the direct- 
acting type have either a squared shaft to take the sliding 
pinion or a screwed shaft for the self-acting momentum type 
of pinion. 

The starting switches, Fig. 4, are plunger operated and 
can be located under the floor with the plunger projecting 
for foot actuation or interconnected with the pedal that 
brings the driving pinion into mesh with the flywheel. A flat 
resistance is incorporated in the switch which is included 
in the circuit on the first movement of the plunger and cut 
out when the plunger is pushed home. This insures easy 
meshing and a gradual start. 

By using the third brush principle of regulation on the 
motor generator the moving parts are brought down to the 
minimum. The field coil for generator purposes is a shunt 
across the third brush and one of the main brushes, Fig. 3. 
When the car slows down below the minimum charging 
speed the unit automatically takes up its duties as a motor 
helping the engine. By this means the engine is prevented 
from stalling. 

How Magnets Are Made 

The method of manufacture of the magnets and the as- 
sembly of the windings are of particular interest. Raw stock 
in the form of seamless steel tube is fed into automatics 
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Fig. 4— Left — Interior and end view* of the BIJur regu- 
lator which is connected to the outer circuits by a 
change over plug T. Right — Plunger type of starting 
switch with barrel contacts 




Fig. 3 — Top — Diagram of connection* on the motor-generator, 
showing the third brush control method. Below — Connection* of 
the voltage-regulated generator and external circuit 



Fig. 5 — Left — BIJur starting motor with squared «haft for sliding 
pinion. Right — Assembly of starting motor field colls 

which machine inside and out and cut off to the required 
length, facing both ends accurately. The shells are then 
taken to a large press which punches out the holes which give 
access to the brushes. Until this year this particular oper- 
ation was performed in the milling machine, which was natu- 
rally several times slower than the cold punch. The poles 
are drop forgings which require only slight grinding to true 
up. This is done by clamping twenty-four at a time on a 
mandril, which is inserted in an automatic grinder. The field 
coils are former wound and are assembled in complete sets, 
Fig. 5. After all holes have been drilled in the shell a set 
of windings is taken, four poles inserted and the whole then 
slid inside the shell. The assembly is then placed over an 
expanding mandril which forces the poles tightly against 
the inner machined surfaces of the shell, forming a good 
magnetic contact. While in this position the screws are in- 
serted through the shell and tightened up with a machine 
screwdriver. The accuracy of the grinding and this method 
of assembling are such that a truly circular tunnel is obtained 
without further machining. Plug gages are used after this 
operation before passing on to the armature department. 

When complete all units are tested for grounds and shorts 
in the fields, commutator and armature windings. Motors 
are then given a long free run at a very high speed, after 
which comes a second test for possible shorts. Finally, mo- 
tors are taken at random from the output and given brake 
tests. Generators are first given a test run of half an hour 
in which all regulator and brush adjustments are made. This 
is followed by a long run, each generator with individual 
battery and lights exactly as on the car, the speed being 
frequently changed over a wide range. 
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Diamond Drip-Proof Carbureter 

TWO new, and extremely ingenious 
features, are to be found in the 
Diamond carbureter. The main 
design is on a simple, approved prin- 
ciple with a lifting valve to control tha 
mixture. As is seen in the illustration, 
this valve controls both air and fuel pas- 
sages as it has a metering pin A at- 
tached which varies the nozzle orifice as 
the valve rises or falls. At starting the 
whole of the air passes downward in the 
central well and then up through the 
hole pierced through the middle of the 
valve. When the engine picks up speed 
the valve lifts and the air stream then 
divides, so that the velocity of air ac- 
tually passing the nozzle does not vary 
much. The metering pin lifts with tha 
valve and thereby increases the size of 
the jet, calculation so proportioning the 
size of the pin as to secure a constant 
ratio between the air and gasoline ad- 
mitted. 

When idling, or when starting with 
the strangler closed, gasoline collects in 
the bottom of well D around the foot of 
the nozzle and the air bubbles through 
and provides a whiff of very rich gas to 
give acceleration as the throttle is opened 
up. This feature is well shown by 
demonstration which the makers are 
giving on an old Ford, exhibiting a great 
ability on high gear in heavy traffic. 

Graphite Dashpot 

To steady the action of the valve a 
dashpot is needed, and a common fault 
of such dashpots is their tendency to 
stick. The inventor of this carbureter 
has hit upon the happy idea of using a 
solid block of graphite for the plunger 
B which is therefore everlastingly self- 
lubricating. Another clever feature is 
that the carbureter cannot leak or drip, 
as there is no outlet or intake below the 
level of the throttle. With an air pipe 
securely attached the carbureter will 
even operate under water. There is only 
one adjustment, this being on the meter- 
ing pin and a control goes from the 
screw cap C to the dashboard. 

Being a simple manufacturing propo- 
sition the carbureter is sold for the low 
price of $12.50, and it is made in sizes to 
suit cars of different make. — Diamond 
Carbureter Co., Jersey City, N. J. 

Parkin Auto Lock 

A new type of lock which places a 
shutter in the intake manifold when it is 
desired to prevent the car from being 
used is put out under the name of 




Diamond drip-proof carbureter 




Parkin Auto Lock for Intake manifold 




Lltl Sho-Fur steerer for Fords 



Parkin. The lock takes the position of 
a gasket between the carbureter and 
manifold flanges. In it is a butterfly 
valve which can be locked across the 
passage, thereby preventing the flow of 
gas into the motor. Each of the locks 
is different mechanically and there is no 
master key. The carbureter can be 
removed at any time without interfer- 
ing with the lock. There is also a com- 
bined unit of lock and manifold on the 
market which can be purchased if de- 
sired in this form. — Parkin & Son, 
Philadelphia, Pa. 

Auto-Rad Car Heater 

A radiator for heating the automo- 
bile has been brought out under the name 
of Auto-Rad. The makers claim that the 
exhaust of an ordinary 40-hp. motor 
would heat an eight-room house, and 
there is no reason why a portion of this 
should not be taken for making the car 
comfortable in winter. The radiator 
consists of an enameled steel casing in- 
closing the radiating surface, thus per- 
mitting a circulation of warm air around 
the feet and under the body. The weight 
is given by the manufacturers as 4 lb. 
The upkeep cost for fuel is nothing since 
the exhausted gas which would otherwise 
pass out into the atmosphere is simply 
led through the radiator. Since the radi- 
ator is gas-tight the device is clean and 
odorless. The price of the device is $6. 
— Brevando Mfg. Co., Rochester, N. Y. 

Litl Sho-Fur Ford Sheerer 

To bring the wheels of a car with re- 
versible steering gear back in line the 
Litl Sho-Fur has been designed particu- 
larly for use on the Ford car. As shown 
by the illustration, it can be attached to 
any model T without machine work or 
without boring a hole and can be put on 
the car in 10 min. It is attached to the 
front axle of the car by two strap bolts. 
The means used for bringing the wheels 
back into line is a two-leaf spring of 
tempered steel. This passes through an 
eye clamped on to the tie rod and when 
this is moved to either side the spring 
tends to return to its center and bring 
the tie rod back to its normal position. 
The price of the device is $3. — White 
Mfg. Co., Cincinnati, Ohio. 

Stewart Duplex Carbureter 

To meet the demands for eight- and 
twelve-cylinder motors the Stewart Du- 
plex carbureter, which is in reality two 
carbureters in one, has been designed. 
The principle of the single Stewart car- 
bureter is followed, but all the essential 
elements such as the metering pins, me- 
tering valves, mixing chambers, throttles, 
and adjustment are all separate. In 
order to obtain uniform results in both 
sides of the V, this duplex model is so 
arranged that the throttle and adjust- 
ment can be perfectly synchronized 
thereby equalizing the two motor sets. 
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The only function which is the same for 
both sides of the carbureter is the float 
bowl and the mechanism which keeps the 
gasoline at a constant level. There is 
also a single air intake port which works 
from a single hot air tube and stove on 
the exhaust manifold. 

The Duplex carbureter is illustrated in 
the sectional view. The carbureter op- 
erates on a metering principle which 
can readily be understood from the illus- 
tration. With the motor at rest the 
main air passages are closed because the 
air valves A rest on their seats. As 
soon as the engine starts to rotate a 
vacuum is formed lifting these valves 
from their seats admitting air and draw- 
ing gasoline through the aspirating 
tubes B, a small amount of air is drawn 
through the primary air passages and 
up around the flared top of the aspirat- 
ing tube. This flare on the end of the 
tube is for the purpose of spreading the 
gasoline in a film in which condition it is 
picked off the rim by the air which 
passes this point at a high rate of speed. 

Only One Adjustment 

The more the throttle is opened the 
more the air valves will lift and the 
more gasoline will be allowed to pass by 
the tapered metering pins. The higher 
the valves are lifted the greater will be 
the opening around the metering pins, 
thus increasing the gasoline supply. The 
only adjustment possible in this car- 
bureter is that of the relative position 
of the metering pin to the opening in the 
bottom of the aspirating tubes and when 
this is once made, it should be perma- 
nent. — Detroit Lubricator Co., Detroit, 
Mich. 

Magnalite Alloy Pistons 

Aluminum alloy pistons have been 
much in the public mind of late espe- 
cially in the automobile engineering 
world. Among other advantages planned 
for Magnalite pistons are less vibration 
and a cooler motor, the aluminum alloy 
used in their construction being lighter 
than aluminum and stronger than cast 
iron. The light weight minimizes 
vibration and the higher conductivity 
effects a quicker transference of the 
heat to the waterjacket. These pistons 
are manufactured to fit all cars. The 
rings used may be of either Magnalite 
or the ordinary cast iron type. — 
Walker M. Levett Co., New York City. 

Guardian Robe Lock 

For locking the robes on a car which 
is abandoned by the driver temporarily, 
a combination device has been brought 
out whereby these can be clamped to 
the robe rail without danger of removal 
except by tools. It is intended to pre- 
vent the theft of robes, raincoats, grips, 
gloves, dusters, packages and other ar- 
ticles from the car and also eliminates 




Guardla.i robe lock, showing one way to use It 




Jasco partitioned tank for speedsters, etc. 




Gasco gasoline economizer for Intake manifold 



the necessity of dragging the robes into 
the restaurant or home when the car is 
stopped. 

The Guardian lock operates by com- 
bination, thus obviating the necessity for 
a key which can be lost. There is no 
ratchet on the lock and it can be closed 
in any position. The device is 3% in. high 
by 2% in. wide when closed. The jaws 
which clamp over the robe are 1% in. 
wide. The lock is made of heavy sheet 
steel nickel plated. The price of the 
device is $1. — Mechanical Products Co., 
Cleveland, Ohio. 

Jasco Tank Improvements 

Several new features have been incor- 
porated in the Jasco line of seamless 
drawn steel tanks. A rectangular tank 
has been added to the stock, and may be 
had with rounded or concave ends; a 
special square Packard tank, is supplied 
12 by 14 by 32, holding 21 gal., and 
ready for installation, having all fittings. 
The price is $20, or, with gasoline gage, 
$23. A cylindrical tank is built for road- 
ster, speedster or racing cars with a 
separate compartment in one end for oil 
and a splash partition in the middle of 
the gasoline compartment; these tanks 
are made in 14, 16, 18, 20 and 24-in. 
diameters and any length. — Janney, 
Steinmetz & Co., Philadelphia and New 
York City. 

Gasco Gasoline Economizer 

In order to more perfectly vaporize 
the fuel a device under the name of 
Gasco is being marketed which is placed 
in the manifold-carbureter connection. 
The Gasco device contains a set of 
screens intended to break up the globules 
of gasoline drawn from the carbureter. 
Another function of the screens is to pre- 
vent inflammation due to backfire as the 
screen will act in the same way as in a 
miner's lamp. The Gasco can be secured 
in any size, the prices ranging from $1 
to $1.50.— The Gasket Supply Co., Phila- 
delphia, Pa. 
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Absorber Permits Limited Free Motion 

Device Invented by Lancaster Man Utilizes Ratchet and 
Pawl To Introduce Resistance to Violent Spring Action 




Figs. 1-2— Shock absorber In normal position with pawls disen- 
gaged; shock absorber after obstruction Is encountered with lower 
pawl engaged 

ANEW shock absorber has been brought out in which the 
designer has endeavored to produce a device which will 
not offer any resistance within a certain amount of spring 
action. This permits the car to pass over smaller obstruc- 
tions and depressions without any interference with the natu- 
ral spring action. Beyond this range the action of the 
spring is checked in proportion to the severity of the depres- 
sion or obstruction in the road. The inventor is E. H. Krei- 
der, of Lancaster, Pa. 

Uses Ratchet and Pawl 

The means provided to accomplish this result are shown 
in Fig. 1 where it will be seen that the pawls of a ratchet 
and pawl action are both disengaged from the ratchet wheel 
and remain so for a limited amount of axle movement. When 
an obstruction higher than the above limit is encountered, 
the device, which is attached to the body of the car, will turn 
upward as in Fig. 2 and automatically drop the lower pawl 
into the ratchet, turning the ratchet wheel against resistance 
during the recoil movement of the spring. This prevents the 
up-throw of the body. 

Assuming that the car has again taken its normal position 
with both pawls out of mesh and the wheel encounters a de- 
pression in the road, the wheel and axle will drop quicker 
than the body and thereby cause the shock absorber to turn 
downward when the upper p*>wl will engage the ratchet and 



at the time the body tends to drop, an upward pressure is 
exerted by the shock absorber. Thus in either case whether 
the car encounters a depression or an obstruction, the shock 
absorber is designed to adjust itself without resistance and 
only comes into action on the return movement. 

As will be seen by Fig. 3, the greater the obstruction or 
depression, the more the device comes into action, that is if 
it requires 60 lb. to move the device at a point near the neu- 
tral position, it will require almost 100 lb. to move it when 
on a high obstruction or deep depression. This is brought 
out in Fig. 3, showing the shorter leverage at the extremes in 
a case of depression or obstruction at the extremes. 

Assuming again, that the road conditions are such that the 
car has a tendency to rock up and down a number of times 
in succession and with such violence that the shock absorber 
will move beyond the free action space both ways, the pawls 
are so designed as to remain engaged across the neutral 
space and cause the device to act constantly until the body 
of the car again settles down to its normal position at which 
time both pawls again drop out, permitting free action of 
the springs as before. The index pin and latch shown at Fig. 
4 is for the purpose of changing the position of the neutral 
space to compensate for various makes of cars and also for 
light and extremely heavy loads. 




Figs. 3-4 — The greater the obstruction or depression the more the 
device comes Into action. This Is brought out In the above Illus- 
tration which shows the action of the device on encountering a 
large obstruction above the normal road level and also a depression 
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Winter Driving 

IF a national propaganda results from the resolu- 
tion of the National Association of Automobile 
Accessory Jobbers to boost winter driving, every 
branch of the automobile industry will benefit. The 
car owner will benefit by the elimination of the idea 
that the automobile is merely a warm weather utility 
and will get nearly twice as much use out of his car. 
The manufacturer, the dealer, the garageman and 
the jobber will benefit because the industry will be 
more uniform in its demands the year round, render- 
ing production and sales less a matter of seasons, 
and tending to straighten out the undesirable fluctua- 
tions of the demand and supply curve throughout 
the country, while the dead storage problem will be 
minimized. Such a condition may seem Utopian and 
at present unattainable, but results do not come 
without effort and the benefits involved are of such 
magnitude as to be worth every effort to attain them. 

An editorial in The Automobile for Sept. 16, en- 
titled The All-Weather Car, pointed out the increas- 
ing tendency of car owners to take advantage of the 
all-weather bodies for keeping their cars in active 
service during the cold weather when they have 
formerly put them in dead storage. The dealers re- 
port, a steadily increasing demand for this type of 
car and, in fact, it would seem that conditions are 
auspicious for the launching of a boom for winter 
driving. 



Automobile History 

THE automobile industry in America has a history 
little understood not only by the masses owning 
automobiles but understood very little by several of 
the oldest pioneers, those who lived through the days 
of 25 years ago when the earliest efforts were being 
made. These pioneers are with us to-day, but so 
busy have they been in working out their own prob- 
lems of design, manufacture and merchandising that 
they have had no time to pick up and bring together 
the threads of early endeavor. 

This week The Automobile publishes the opening 
chapter of its History of the Automobile Industry 
in America, a work that has been in preparation for 
several years and on which much searching has al- 
ready been done to lift the cover from early efforts 
before those who did the work have passed into the 
great beyond of forgetfulness. Although much has 
been gathered, much still remains to be told of a tale 
that stands without parallel in America. No other 
industry is more deserving of having its early efforts 
laid bare, and now that an industry with a manu- 
facturing life of scarcely twenty-five years has at- 
tained such world-wide importance it is imperative 
that its development be accurately recorded. 

Hotchkiss Drive 

STUDY of the new chassis that have been described 
in The Automobile during the past six months 
shows that the Hotchkiss drive is distinctly on the 
upward trend in popularity. Commencing with 
small cars it is now being adopted for larger ve- 
hicles and is even making steady progress in the 
truck field. 

Now, if it is satisfactory practice in a truck to 
take drive and torque stresses on the springs, there 
should be no doubt about the efficacy of the system 
for passenger cars ; for the stresses in a truck are far 
heavier than in any lighter vehicle. There is much 
to be said on both sides, and the protagonists of 
torque and radius rods have much of the engineer- 
ing theory in their favor, but in practice the advan- 
tage of simplicity ranks very high. 

Trucks and Food 

THE decision of the British government to with- 
draw the 33 1/3 per cent import duty on com- 
mercial vehicles will be of real assistance both to 
manufacturers in America and to consumers in Eng- 
land. From the British viewpoint it is important 
above everything else that the wheels of industry 
should run smoothly, and a plentiful supply of motor 
trucks has become a vital necessity to almost every 
trade; how vital has only been realized at the full 
in England since war absorbed the automobile equip- 
ment of industry throughout the United Kingdom. 

A free supply of inexpensive trucks will prevent 
rise in price of almost everything that has to be 
handled in small quantities, especially foodstuffs, 
and had the tariff been maintained it would, after 
the war is over, have retarded the return to normal 
prices of all sorts of articles. 
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British Exempt 
Trucks from Tax 

Englishmen Intervene to Free 
American Commercial Cars 
from 33 # Per Cent Duty 

London, England, Oct. 16 — The or- 
der of Chancellor of the Exchequer Mc- 
Kenna, imposing an import duty of 
33 1/3 per cent on all foreign cars has 
been modified to exempt trucks and 
truck parts. This was brought about 
by an immediate storm of protest not by 
American manufacturers but by English- 
men who have learned the value of 
American trucks at this time. It was 
brought out that American trucks have 
been of great advantage to the armies of 
England and to merchants whose trucks 
have been commandeered for use by the 
British army. 

Robinson Leaves Case 

Racine, Wis., Oct. 23— Richard T. 
Robinson, for many years secretary of 
the J. I. Case T. M. Co., Racine, Wis., has 
resigned and will move his residence to 
California. He is succeeded by W. F. 
Sawyer, who has been associated with 
the Case company for fourteen years and 
until now was manager of the sales de- 
partment. Ellis J. Gittings succeeds Mr. 
Sawyer and R. B. Coleman is promoted 
to manager of the collection department. 
Mr. Robinson is one of the founders of 
the Case company. Thus far the com- 
pany has made no announcement of the 
election of a general manager to succeed 
P. Lee Norton, who retired a short time 
ago. 

New Era Touring Car $660 

Joliet, III., Oct. 23— Among the com- 
panies to enter the field for the first time 
with a car for 1916 is the New Era En- 
gineering Co., this city, its product be- 
ing the New Era touring car to sell at 
$660. The power plant is a four-cylinder 
3% in. by 4% in., is block cast, the cyl- 
inders being integral with the upper half 
of the crankcase. Gear reduction is 4% 
to 1. 

Cooling is obtained by the thermo-sy- 
phon system, ample space for circulation 
of water being allowed on all sides of 
the valve chambers, while several open- 
ings are provided between the cylinder 
proper and the cylinder head to elimi- 
nate as far as possible any restriction in 
the flow of water. A combined pump and 
splash lubricating system is used while 
the fuel supply is from a gravity tank 
located under the front seat, where it is 
readily accessible. 

The electric starting and lighting sys- 
tem is an Allis-Chalmers, operating 
through a silent chain. The gearset is 



in a unit with the motor and is of the 
three-speed selective type. The gears are 
heat-treated chrome nickel steel and run 
on double rows of Hess-Bright bearings. 
Left drive and center control is furnished 
for domestic trade or right drive for ex- 
port trade. 

The clutch is a Raybestos-lined mul- 
tiple disk dry-plate type. The rear semi- 
floating axle is fitted with chrome nickel 
steel shafts and Hyatt roller bearings. 
Service brakes are of the contracting 
band type and the emergency expanding 
bands inside the drums. An Atwater 
Kent ignition system with automatic 
spark control is used. 

Overland Elects Officers— Earl a 
Director 

Toledo, Ohio, Oct. 26— C. A. Earl 
was elected a director and one of the 
vice-presidents of the Willys-Overland 
Co. at the annual meeting of the stock- 
holders this afternoon. 

The following directors and officers 
were re-elected: President, J. N. Willys; 
vice-presidents, Isaac Kinsey, 0. S. 
Jameson, H. L. Shepler, H. T. Dunn; 
secretary, R. R. Scott, and treasurer, 
Walter Stewart. Representatives of 
165,000 shares of common stock voted. 

Treasurer Stewart in a general report 
to the stockholders said: "The financial 
condition of the Overland company was 
never so good as now. The company 
owes nothing on merchandise notes. Its 
indebtedness to its bank represents its 
only outstanding paper. It is taking ad- 
vantage of all discounts for cash, and its 
average cash balances for the last four 
months have been in excess of its total 
debts." 

At the close of the stockholders' meet- 
ing the directors elected the following 
executive committee: J. N. Willys, H. 
T. Dunn, H. T. Shepler, C. S. Jameson, 
R. R. Scott and Walter Stewart. 

New Chase Truck for $1,650 

Syracuse, N. Y., Oct. 21— The Chase 
Motor Truck Co., this city, has added 
a 1-ton model to its present line, known 
as model A. The new model will be a 
worm drive type with a four-cylinder 
unit power plant of the L-head type, 
3% by 5%. A few of the features are 
price of chassis in paint with cab, $1,650; 
wheelbase, 140 in.; front axle, I section, 
rear, Sheldon worm drive; Holley car- 
bureter; water-cooled; Bosch ignition; 
Brown-Lipe selective sliding gear, three- 
speed transmission, case attached to fly- 
wheel housing; weight on rear axle, 53 
per cent; pay load on rear axle, 83 per 
cent; fuel tank capacity, 18 gal.; oil tank 
capacity, 1% gal., and loading space, 
8% ft. back of driver's seat. Electric 
lighting and starting equipment will be 
furnished at extra cost. Deliveries will 
commence Dec. 1. 



French to Boycott 
Ford Cars 

Manufacturers, Dealers and 
Owners Indignant at Anti- 
Loan Campaign 

Paris, France, Special Cable to The 
Automobile — French dealers have de- 
cided to boycott Ford cars from now on- 
ward and to do all they can to prevent 
their sale in France by making an ap- 
peal to the public to answer Henry Ford's 
notorious "tin can" utterance by shun- 
ning his car. The indignation created 
throughout France and England by 
Ford's anti-loan speeches is very great 
as shown in many letters to newspapers. 
It is probable that the sale of Fords, 
which has been very large in England 
and perceptible in France, will be re- 
duced considerably for a time at least. 

Morris Eckhart Heads Auburn 

Auburn, Ind., Oct. 23 — Following the 
death of Charles Eckhart, president of 
the Auburn Automobile Co., this city, 
Morris Eckhart has been elected presi- 
dent. F. E. Eckhart is first vice-presi- 
dent, J. I. Farley, second vice-president 
and sales manager, W. H. Denison, 
secretary, and F. B. Sears, treasurer. 

I. H. C. Reduces Truck Prices 

Chicago, III., Oct. 23— The Inter- 
national Harvester Co. of America has 
reduced the prices on four types of 
trucks, for loads of 1000, 1500 and 2000 
lb., ranging from $600 to $1,500. Two 
new models have been added this year, 
one of 1500 lb. capacity selling for $950 
and a ton-truck the chassis of which sells 
for $1,500. 

Two six-story additions to the factory 
at Akron, Ohio, will double the present 
manufacturing equipment. The follow- 
ing list gives the new prices: 

Model MA, 1000 lb., air-cooled $600 

Model M, 1000 lb., water-cooled 710 

Model E, 1500 lb., heavy-duty motor. . . 950 

Model P, 2000 lb., chassis only 1,500 

Saxon Incorporates in Delaware for 
$3,750,000 
Denver, Del., Oct. 27— The Saxon 
Motor Car Co. was incorporated in this 
State yesterday with a capital stock of 
$3,750,000. The incorporators are H. E. 
Latter, N. P. Coffin, and C. M. Egner. 

1000 Chevrolets for St Louis 

St. Louis, Mo., Oct 23— The recently 
organized Chevrolet Motor Car Co. of St 
Louis has arranged with the Chevrolet 
company of New York for the shipment 
to St Louis of 1000 Chevrolet 4-90 cars 
between now and Jan. 1, when it is ex- 
pected the local assembling plant of the 
company will be ready for operation. 
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Shortage of Gasoline 
in Paris 

Fuel Famine for First Time 
Since War Began — Price 
Now 42 Cents 

Paris, Oct 9— For the first time 
since the war began Paris has experi- 
enced a real shortage of gasoline. This 
week supplies have failed to reach the 
retail dealers, many of whom have 
ceased to supply customers, while others 
refuse to sell more than 1 gal. to any 
one person. The correct explanation of 
the shortage appears to be that vast sup- 
plies have been requisitioned at the vari- 
ous refineries by the military authorities. 
This is not surprising in view of the 
enormous aeroplane activities of the 
French, and the possibility of an ad- 
vance, which will of course throw greater 
work on the automobile transport depart- 
ment. The recent attacks in the Cham- 
pagne and Arras districts have been 
responsible for a great increase in gaso- 
line consumption by reason of the 
thousands of trucks employed in carrying 
ammunition to the guns, in moving 
troops, and in clearing away wounded. It 
is obvious that the military authorities 
will lay hold of greater reserves than 
usual in view of the present attacks be- 
coming general. 

The average retail price of gasoline 
around Paris, excluding the city of Paris, 
where there is a special tax, is now 42 
cents per gal. Some dealers are selling 
at 45 cents per gal. Three years ago the 
average price was 27 cents, and just be- 
fore the war gasoline was sold round 
Paris at 33 cents. There has been no ad- 
ditional taxation during this period. 
Benzol, which was largely employed for 
commercial vehicles, taxicabs, and by 
manufacturers for chassis testing, has 
been unprocurable since the war, all 
supplies having been requisitioned for 
making explosives. 

Michigan Service Managers 
Organize 

Detroit, Mich., Oct. 26 — Service man- 
agers and other factory representatives 
from most of the automobile manufac- 
turing concerns in Michigan and North- 
ern Ohio met in convention here to-day 
and formally organized the Automobile 
Service Managers' Association of Mich- 
igan. Its principal object and purpose 
is to determine the best methods of con- 
ducting the work of the manufacturers 
service and repair departments, to fur- 
nish a maximum of service to the mutual 
advantage of all concerned, to improve 
and facilitate co-operation among manu- 
facturers, dealers and owners and to 
promote the more liberal policy of help- 



fulness to the purchasers of motor vehi- 
cles that is reasonable and equitable to 
all. 

Among the cities in northern Ohio 
where automobile concerns are located 
and which are included in the new asso- 
ciation, are Toledo, Bowling Green, 
Lima, Sibley and Fremont. 

Cleveland has not been included on 
the list of manufacturing centers to be 
looked after by the new organization be- 
cause it is generally thought that before 
long a service managers' organization 
will be started there. 

Officers Elected 

C. R. Lester, manager of the service 
department of the Packard Motor Car 
Co., was elected president of the associa- 
tion; E. V. Rippingale, Hudson Motor 
Car Co., vice-president; D. H. Haselton, 
Regal Motor Car Co., secretary and 
treasurer; H. G. Fitch, Willys-Overland 
Co.; J. L. Kenyon, Cadillac Motor Car 
Co.; Charles Gould, Maxwell Motor Co.; 
C. W. Matheson. Dodge Bros.; Pierre 
Schon, General Motors Truck Co., and A. 
O. Weise, Oakland Motor Co. were elect- 
ed directors. 

Kelly-Springfield Tire to Reduce Common 
Par to $25 

New York City, Oct. 27 — At a special 
meeting the board of directors of the 
Kelly-Springfield Tire Co. adopted a 
resolution that the certificate of incor- 
poration be amended so as to reduce the 
par value of the common stock from $100 
per share to $25 per share. 

A special meeting of stockholders will 
be held on Nov. 30 to act on the resolu- 
tion. The par value of the 6 per cent 
cumulative preferred and the 7 per cent 
second preferred stock will not be re- 
duced. 

Payne Is Manager of Gibson Cc's Auto- 
mobile Department 

Indianapolis, Ind., Oct. 23 — J. H. 
Payne has been appointed manager of 
the automobile department of the Gib- 
son Co. Prior to his present connection 
Payne was manager of the small motor 
department of the General Electric Co.'s 
local sales organization. 

Hayes Track Wheel Co. Formed 

St. Johns, Mich., Oct. 26 — The Hayes 
Motor Truck Wheel Co. has been organ- 
ized in this city with a capital of $100,- 
000. Officers have been elected as fol- 
lows: President, C. B. Hayes; first vice- 
president, N. S. Potter; second vice- 
president and timber manager, W. C. 
Morrey; secretary-treasurer and gen- 
eral manager, A. D. Smith, and super- 
intendent, H. J. Keller. The company, 
which is occupying the factory of the 
St. Johns Manufacturing Co., expects to 
be in operation by Nov. 1, and a sawmill 
will be operated in conjunction with the 
plant. 



Canadian Ford 
Melon 

600 Per Cent Dividend— Capi- 
tal Increased from $1,000,- 
000 to $10,000,000 

Detroit, Mich., Oct. 26 — At the an- 
nual meeting of the Ford Motor Co. of 
Canada it was decided to increase the 
company's capital stock from $1,000,000 
to $10,000,000. A 600 per cent stock 
dividend to shareholders has been recom- 
mended to the directors. Six million dol- 
lars par value of new stock is to be issued 
to the present stockholders who will re- 
ceive six shares for every share they now 
hold. Six million dollars will be trans- 
ferred from the company's surplus fund 
to capital stock. 

Net earnings of the company during 
the fiscal year 1915 amounted to $3,200,- 
000 in round figures and the surplus is 
about $7,000,000. 

The directors of the company were re- 
elected. They are: Henry Ford, James 
Couzens, Frank L. Klingensmith, Gordon 
M. McGregor and W. R. Campbell. The 
officers of the company now are: Henry 
Ford, president; Gordon M. McGregor, 
first vice-president, treasurer and gen- 
eral manager; James Couzens, second 
vice-president; Frank L. Klingensmith, 
third vice-president; W. R. Campbell, 
secretary. 

Canadian Ford Stock Up 
Detroit, Mich., Oct. 26 — Shares of 
the Ford Motor Co. of Canada which 
were quoted $1,500 yesterday, were 
quoted $2,000 bid and $3,000 asked this 
morning on the local stock exchange. 
Some brokers predict that before the end 
of the week the stock will go up between 
$500 and $1,000 a share. 

Canadian Ford to Expand 

Ford, Ontario, Oct. 23 — By Jan. 1 a 
new mahcine shop, 700 by 45 ft., and a 
foundry, are to be ready for occupancy 
by the Ford Motor Co. of Canada, Ltd. 
This will give employment to over 600 
more men. Now there are 1920 on the 
pay-roll, 1730 in the shops and 190 in 
the offices. There are eight concerns 
located in Windsor, Ford, Walkerville 
or vicinity, making parts for the Ford 
cars, and they employ all told 1153 men. 
The sociological department of the Ford 
company has gathered information tend- 
ing to show that 15,363 people living 
within the vicinity of the plant are either 
directly or indirectly being supported by 
the company. 

Although this the dull season and the 
lack of material is still prevailing, the 
Canadian company's business is increas- 
ing in such a way that this season's out- 
put will be more than 35,000 cars. 
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Packard Surplus 
$3,713,747.22 

Gains $1,915,926.80— Assets 
$21,814,153.71—29,936 Cars 
and Trucks Built 

Detroit, Mich., Oct 22 — During the 
fiscal year ending Aug. 31, 1915, the sur- 
plus of the Packard Motor Car Co. was 
$1,915,926.80 ahead of the total at the 
end of the 1914 fiscal year, totaling $3,- 
713,747.22 as compared with $1,797,- 
820.42 in the previous business year, or 
an increase of over 50 per cent. The 
total number of cars and trucks built 
by the company to Aug. 31 was 29,936, 
nearly 8000 being trucks. 

The assets of the company were $21,- 
814,153.71 or $3,850,533.09 or over 20 
per cent larger than those of 1914. 

Among the assets one of the items 
which shows the greatest increase is that 
for tools, the total amount credited to 
the account being $1,194,101.65, or $522,- 
089.70 more than in 1914. This, of 
course, is due principally to the fact that 
the construction of sixes and fours has 
been abandoned and that entirely new 
tool equipment was needed for the mak- 
ing of the twelves. 

The next item which shows the biggest 
increase is that of construction work, 
which has passed the $500,000 mark 
while in 1914 it totaled less than $17,000. 
The raw material account shows an in- 
crease of over $1,000,000 totalling $7,- 



423,875.93. This includes not only the 
raw material, but also completed cars 
and work in progress on cars or trucks. 

The investments of the company in 
stocks, bonds and short time securities 
have been very heavy in 1915, this ac- 
count showing an increase of over $1,- 
100,000 as compared with 1914. 

While the cash account for vehicles in 
transit to dealers is over $200,000 lower 
for 1915 than for 1914, the account as 
to cars in transit to branches shows an 
increase of over $310,000. 

Among the liabilities the item most 
conspicuous is that of accounts payable 
and which means or represents such ac- 
counts as accrued payroll, current in- 
voices, not due, deposits on vehicle or- 
ders, etc. The total for the past year is 
$2,335,907.57, or $1,449,126.58 over 1914. 

Beal with Marmon 

Indianapolis, Ind., Oct. 23. — W. A. 
Beal has taken a position with the Nor- 
dyke & Marmon Co. as traveling repre- 
sentative. Mr. Beal is well known in the 
automobile selling trade through his con- 
nection with the Stevens-Duryea Co. 
since 1911, first as Pacific representative 
with headquarters at San Francisco, and 
later in charge of outside territory be- 
tween Kansas City and Chicago branches. 

Moon Buggy Builds Roadsters 

St. Louis, Mo., Oct. 22— The John W. 
Moon Buggy Co. of St. Louis has submit- 
ed a bid for the delivery of 500 road- 
sters in New York for shipment 



Elcar Is 1916 Name 
for Pratt 

Elkhart Carriage & Motor Co. 
Is New Company Style- 
Car to Sell for $775 

Elkhart, Ind., Oct 23— A change in 
both name of car and company marks 
the entrance of the former Elkhart Car- 
riage & Harness Mfg. Co., this city, ma- 
ker of the Pratt car, into the 1916 field. 
The car for 1916 will be known as the 
Elcar while the company's corporate 
name has been changed to the Elkhart 
Carriage & Motor Car Co. 

The Elcar will be made in a touring 
and roadster model at $775. The four- 
cylinder motor is of the high speed, high- 
efficiency, long-stroke type, having cyl- 
inders and waterjackets block cast tne 
cylinders measuring 3% by 6 in. Much 
attention has been given to an effort to 
lighten all reciprocating parts and for 
the attainment a well-balanced power 
plant 

The lubrication system is a combina- 
tion of the splash and force feed, a 
plunger pump operated by the camshaft 
forcing oil through all the main bearings, 
while the connecting-rods are fitted with 
scoops by which oil is distributed to the 
cylinder walls and pistons. Thermo-sy- 
phon cooling in connection with a tubular 
radiator and fan is used. 

The motor, clutch and gearset form a 
unit, mounted directly to the main frame 
at three points, the third point in front 
being a large bearing on a common cen- 
ter with the crankshaft Three speeds 
are provided with center control. Gears 
are nickel steel, heat treated, with annu- 
lar ball bearings. The clutch is a cone 
type with easy engagement springs un- 
der the facing. 

The electric system is complete and 
self-contained, ignition being gained 
through a Delco distributer, while start- 
ing is accomplished by an Aplco motor- 
generator operating through a silent 
chain inclosed in front of the motor gear- 
shifts. 

The wheelbase of the Elcar is 114 in. 
The full streamline effect is obtained in 
the Elcar, and the doors are wide with 
concealed hinges. Included in the equip- 
ment are one-man top, curtains and 
cover, windshield, electric lights and 
extra demountable rims and carrier and 
a full equipment of tools in both the 
five-passenger touring and roadster 
models. 

New Billings & Spencer Co. Formed 
Hartford, Conn., Oct. 25 — At a meet- 
ing of the stockholders of the Billings 
& Spencer Co., held this morning, the 
stockholders ratified the recommenda- 
tions of the board of directors to dis- 



Packard Motor Car Co.'s Balance Sheet for 1912, 1913, 1914 and 1915 

A88ETS 

1912 1913 1914 1915 

§ ea ' ««ate, at cost $ 285,312.49 $ 285,460.21 $ 285,864.21 $ 370,047.88 

Buildings *2,084,865.8I 2,063,784.48 2,140,259.05 2,082,763.21 

Machinery '1,145,381.22 1,137.276.24 1,094,754.36 1,464,294.68 

Equipment '1,041,459.64 1,039,491.08 979,774.36 982,534.32 

Fixtures, including office furniture '245,756.15 290,041.89 307.475.94 327,656.49 

Tools '250,000.00 250,000.00 672,011.95 1,194,101.65 

Construction work in progress 30,803.34 14,025.38 16,881,81 521,388.31 

Development— Drawings, patterns, models, etc. '138,000.00 180,870.00 342,438.58 429,443.63 

Kights. privileges, franchises and inventions.. tl.00 1.00 1.00 1.00 

Investment in Vanch selling companies 1,446,079.02 1,481,893.61 1,515,288.87 1,916,225.16 

Kaw material, work in progress and finished 

vehicles 5,351,217.23 8,136,024.99 6,394,864.56 7,423,875.93 

Stock option contracts with employees 112,200.00 42,500.00 201,950.00 186,200.00 

investments in stocks, bonds and short time 

securities 38,232.50 38,232.50 248,462.50 1,385,387.50 

c ?» h . 1,030,513.95 1,374,951.12 2,462,464.45 2,289,111.43 

Vehicles in transit to dealers 340,090.27 191,724.05 279,308.26 53.102.9S 

Vehicles in transit to branches 672,136.23 411,761.32 263,146.11 577,306.29 

Accounts receivable 132,290.80 187,708.20 138,196.16 137,288.92 

Bills receivable 188,095.03 60,261.16 55,893.61 33,500.00 

Expense paid in advance 130,864.18 153,840.87 97,083.81 94,924.36 

Bills receivable from branches 467,500.00 345,000.00 

Total $14,663,298.86 $17,339,848.10 $17,963,620.62 $21,814,153.71 

'1912— Depreciation for current year deducted, aggregating $1,230,485.85. 
tl912— Reduced by action of Board of Directors from $3,274,958.89 to $1.00. 

LIABILITIES 

„ . , 0 , 1912 1913 1914 1915 

Capital Stock — 

Common capital stock $5,000,000.00 $5,000,000.00 $7,065,300.00 $7,065,300.00 

Preferred capital 5,000,000.00 5,000,000.00 5,000,000.00 5,000,000.00 

Uctienturc notes due Dec. 1, 1916 2,000,000.00 3,000,000.00 3,000,000,00 3,000,000.00 

Accounts payable 1,175,710.33 1,154,874.94 886,780.98 2,335,907.57 

Reserves — Accrued for interest, taxes, etc 288,804.71 178,716.94 213,719.22 330,213.34 

Deferred payments on real estate purchased V 

for retail selling agencies 368,985.58 

Surplus— After deducting all charges 1,198,783.82 3,006,256.22 1,797,820.42 3,713,747.22 

Total..,.. $14,663,298.86 $17,339,848.10 $17,963,630.62 $21,814,153.71 

Note — Of the common stock as shown in the repo rt for 1915, there are 70,653 shares outstanding and 
9347 unissued. 

Of the preferred shares, there are 50,000 outstanding and 30,000 unissued. Far value of both common 
and preferred shares is $100. 
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pose of the assets, good will and busi- 
ness in consideration of 12,000 shares 
of the new company at $25 a share. The 
board of directors of the old company 
was also authorized to vote on the 12,000 
shares of the new company in favor of 
the issue of 8000 additional shares at a 
par value of $26 to be sold at not less 
than $37.50, the right to subscribe being 
offered first to stockholders of the Bill- 
ings & Spencer Co., and the price to be 
fixed by the directors of the new com- 
pany. By vote of the stockholders the 
old company went out of existence. 

Townsend Brings Out Tractor 

Beloit, Wis., Oct. 22 — The Townsend 
Mfg. Co., Beloit, Wis., is bringing out a 
new gasoline tractor for general pur- 
poses in the city and on the farm. It is 
propelled by a gasoline engine rated at 
10 to 20 hp. and is built in several types. 
The tractor may be used for plowing, 
seeding, cultivating and similar work as 
well as for filling silos, hauling farm loads, 
etc. The tractor in a recent test handled 
three 14-in. plows in sod which had not 
been plowed for forty years and which 
averaged 8 to 11 in. in depth: It was 
turned over at a cost of 11.2 cents per 
acre for fuel and 3.6 cents for grease 
and other lubricants. 

Tower Truck in the Field 

Greenville, Mich., Oct 23— R. J. 
Tower of this city is bringing out the 
Tower truck which is to be manufactured 
by a company to be known as the Tower 
Motor Truck Co. The first model was 
recently completed in the machine shop 
and foundry of Mr. Tower. It has a 
Continental four-cylinder block motor, 
136 in. wheelbase and Timken axles. 

New Continental Drop Forge Plant 

Muskegon, Mich., Oct. 22 — Work has 
been begun on the construction of the 
new drop forge plant of the Continental 
Motor Manufacturing Co. A building 
<0 by 180 ft will be erected on half of 
property fronting on Muskegon Lake, 
the site having been recently purchased, 
and the other half of the site will be 
kept open for future building operations. 

Toledo Firms to Enlarge 

Toledo, Ohio, Oct. 22— Nearly $300,- 
■000 will be spent immediately on exten- 
sions of two local makers. The Toledo 
Machine & Tool Co., will build a three- 
story addition costing $200,000 to be 400 
by 100, of steel, brick and concrete con- 
struction. The new structure will in- 
-crease the plants capacity 35 per cent. 

The Electric Auto-Lite Co. has broken 
ground for a $74,000 addition to its 
Champlain Street plant It will be 385 
by 103, three stories and of concrete and 
steel construction. The plan provides 
for a fourth story. 



Record Year for 
Locomobile 

Truck Orders Large— Domestic 
Business Shows 12% Gain 
Over Last Year 

Bridgeport, Conn., Oct. 25 — Due to 
the war the Locomobile Co. of America 
has enjoyed the most prosperous year in 
its history. Although officials of the 
company are reticent when questioned 
about war orders, it has been learned 
from an authoritative source that nearly 
700 trucks of the 3-ton type have been 
shipped to the Allies, in addition to 100 
pleasure cars for the Russian army, a 
special car for the Grand Duke Nicholas, 
and 140 pleasure-car chassis for the Rus- 
sians. The latter will be equipped with 
soup kitchens. 

It was announced to-day that with the 
year ending Aug. 31, the domestic busi- 
ness had shown a 12 per cent increase 
over last year, practically all passenger 
car trade. 

Increase in the Locomobile company's 
business has meant much to other 
Bridgeport industries which were more 
or less affected by the tariff regulations. 
The Locomobile company has divided a 
great deal of its work among Bridge- 
port factories, principally the foundries. 

Six Entries to Date for Sheepshead 
Meet 

New York City, Oct 27 — Six entries 
for the 100-mile invitation race for the 
Harkness gold cup have been made to 
date for the Sheepshead Bay Speedway 
meet on Election Day as follows: Resta, 
Burman, Aitken and Mulford, in Peu- 
geots; Rickenbacher, Maxwell, and De 
Palma in his Mercedes. De Palma, it is 
expected, will get his car into shape for 
the race. The trophy is open only to 
drivers who have won big races this year 
and is to be the object of competition an- 
nually. A gold miniature of the cup 
will be presented to the winner on Elec- 
tion Day. 

Burman in his Blitzen Benz, will try 
to make a lap in a minute or less, or at 
the rate of 120 m.p.h. Juan Domenjos 
will make several flights in his aeroplane 
and several flights will be made by Frank 
Goodale in the Stevens dirigible. 

Prince Paul Troubetzkoy is planning 
to race President Harkness in a match 
race at the track on that date. 

New Six-Story Addition for Brown-Lipe- 
Chapin 

Syracuse, N. Y., Oct 26— The Brown- 
Lipe-Chapin Co., this city, has begun an 
enlargement of its plant which will give 
it at least 50 per cent greater capacity 
and will involve an expenditure of 



$750,000. The factory structure upon 
which work is now under way is to be 
six stories, 190 by 70 ft, and will be 
built of reinforced concrete, correspond- 
ing in exterior appearance with the 
main building erected six years ago. 

Extension of the case-hardening plant 
to be made at once, will be in proportion 
to the general plan of doubling the entire 
plant capacity. Five months are allowed 
for the completion of the six-story addi- 
tion. 

More than 1600 persons are employed 
in the factory and office of the company. 
After the addition is finished at least 500 
more will gradually be placed on the 
pay-roll. 

With the plant capacity doubled, it 
will probably be possible to do away 
with night work. For several months 
the plant has been operating 24 hr. a 
day. 

Splitdorf Plans 75% Expansion 

Newark, N. J., Oct. 18— The Split- 
dorf Electrical Co. has adopted plans for 
additional factory facilities in the shape 
of a new building 300 ft long by 50 wide 
and six stories high, to be erected adjoin- 
ing the present main factory in this city. 
It will be built of brick, and will increase 
the present plant space 75 per cent or 
about 100,000 sq.-ft. 

The new factory is expected to be fin- 
ished within six months and will con- 
tain much additional equipment. 

At the present time, the output of mag- 
netos is 1500 a day, but plans contem- 
plate an output of 2000 a day by next 
spring when the new building is com- 
pleted. There are 1500 employees J n the 
main plant, 300 in the Sumter, 300 in 
the Apple and 200 in the third plant 

May Forbid Starting Engines Before 
Ferry Docks 

New York City, Oct 21. — Ferry com- 
panies in this city are being fined $500 
for each offense by the United States 
Government for allowing automobiles to 
start their engines before the boats are 
actually tied up in their slips. Under 
the Federal law governing ferry boats 
the companies may refuse to permit an 
automobile on any of their boats until 
the gasoline tanks are emptied, and it is 
stated that if the drivers of cars con- 
tinue in violating the law by running 
their engines, the ferry companies will 
enforce the last named one in regard to 
the use of gasoline. 

Dingley to Undergo Operation 

Los Angeles, Cal., Oct 20. — Bert 
Dingley, the veteran race driver and well- 
known automobile man of this city, who 
was injured in the wreck of the Ono car 
on the Tacoma speedway, July 4, 1914, 
has returned to the Tacoma General 
Hospital to undergo another operation 
in an effort to save his foot. 
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Co-operation the Slogan Brought Out 
at Electric Vehicle Assn. Convention 

To Develop Business All Must Pull Together- 
Central Stations Must Do Their Share, Especially 

in Promoting Sales of Electrics for Municipal Work 

pay. Unsuccessful installations are bad 
advertisements and do not promote ad- 
ditional sales. 

That electric garage service is not at 
all satisfactory at the present time was 
brought out. The makers and central 
station men feel that the trouble is 
largely along this line, for people must 
be assured of good and efficient care of 
the vehicles else they will not buy. The 
properly equipped electric garage, in 
fact, is positively necessary to the de- 
velopment of the electric vehicle in- 
dustry. 

Nearly 300 in Attendance 

The attendance ran close to 300, and a 
good proportion were central station 
men. There were eighty-seven central 
station operators on hand, fifty-two bat- 
tery men, forty vehicle manufacturers 
or their representatives, sixty-five elec- 
tric accessory men and forty-five having 
miscellaneous connection with the in- 
dustry. 

The registration records showed that 
the gathering was by no means from any 
one section of the country, nearly all 
large cities being included. For instance, 
an unofficial count showed that there 
were fourteen from New England, ten 
from Philadelphia, sixteen from Detroit, 
two from Los Angeles, fifty-one from 
New York City, and one or more from 
many other localities. Naturally, due to 
convenience, many of Cleveland's elec- 
tric men came, the total from the city 
being 115. 

The convention elected as officers for 
the coming year four who are connected 
with current producing companies, two 
who are members of electric car manu- 
facturing businesses, and one identified 
with an electric engineering concern. W. 
H. Johnson, vice-president of the Phila- 
delphia Electric Co., Philadelphia, was 
made president. Other officers are E. S. 
Mansfield, Superintendent Operating 
Bureau of Accounts, Edison Electric 
Illuminating Co., Boston, vice-president; 
H. M. Edwards, auditor, New York Edi- 
son Co., New York, treasurer; W. H. 



Cleveland, Ohio, Oct. 22— Reviewing 
the work of the sixth annual convention 
of the Electric Vehicle Association of 
America, which closed here to-night, the 
outstanding feature was the plea for co- 
operation between the various branches 
of the industry. It was recognized that 
in order to develop the business and make 
it grow, all who are in any way inter- 
ested in it must pull together. Competi- 
tion with other classes of motor vehicles 
was taken full account of, and petty dif- 
ferences within the industry must be for- 
gotten. 

That the central station is a big factor 
in the promoting of the industry was 
most strongly emphasized, and while it 
is not expected that the central station 
interests will do more than their share 
in the developing of fields for electrics, 
the manufacturers expect them to at 
least do their part. As to the selling of 
electrics for various municipal work, 
such as fire, police, ambulance, street 
cleaning and other service, the central 
stations were pronounced the one big 
factor, for it is through their interests 
that the city officials can be properly ap- 
proached and influenced. 

The electric taxicab came in for a 
great deal of interest, as well as the light 
delivery electric, for which there is very 
evidently a big field. 
Close Relations with N. E. L. A. 

Along the line of co-operation, the 
association formally voted to get into 
closer harmony with the National Elec- 
tric Light Association, which is a very 
strong organization in its field. It was 
immediately realized that the interests 
of the two organizations are very closely 
allied, and that each can help the other. 
Hence the convention instructed its in- 
coming officers to do all they can to pro- 
mote a close relationship, with possible 
affiliation with the N. E. L. A. as the 
goal. There was strikingly little dissen- 
tion from this future plan. 

One other point on which great em- 
phasis was placed was as to the selling 
of electric commercial cars in fields for 
which they are best adapted, and not 
trying to force them in cases where it 
is a well-known fact that gasoline types 
are better. There is a distinct field for 
both the electric and the gasoline truck, 
it was insisted, and it is a big mistake to 
try to sell on other than scientific lines. 
The first step in a sale is to analyze the 
transportation problems involved and 
then to be assured that the machines will 



Blood, Jr., Stone & Webster Management 
Assn., director; P. D. Wagoner, presi- 
dent, General Vehicle Co., Long Island 
City, N. Y., director; G. H. Kelly, secre- 
tary-treasurer, Baker, R. & L. Co. 
Cleveland, director, and the retiring 
president of the association, J. F. Gil- 
christ, vice-president, Commonwealth 
Edison Co., Chicago, director. 
Although no statement was made rela- 
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tively to these selections, which were 
voted unanimously by the convention, it 
is probable that the central station peo- 
ple were made vitally interested in the 
association in this way in order to cement 
their co-operation with the manufactur- 
ers more and more. 

Convention in Detail 

Following the welcoming of the dele- 
gates to the City of Cleveland by Bas- 
com Little, president of the Cleveland 
Chamber of Commerce, the convention 
got under way with the address by Presi- 
dent J. F. Gilchrist He said in part: 

"It may be said that the work of the 
Association this year has been consistent 
and persistent, rather than spectacular. 
A great deal of attention has been given 
to the accumulation of data and informa- 
tion useful to the members, and equal 
attention has been paid to publicity of 
value to the industry in the shape of ar- 
ticles prepared for the information of 
the general public. The membership has 
shown a very good growth during the 
year. 

The national highways were also fa- 
vored by Mr. Gilchrist. "While we may 
not all consider the electric passenger 
car a touring car at the present time," 
said he, "nevertheless, we should all, I 
believe, take an intelligent interest in the 
great national highways. Do not forget 
that the use of these highways may be 
found very important for commercial 
electric vehicles. 

"The year has witnessed a considerable 
development in the various plans for sell- 
ing electric vehicles without batteries," 
he continued, "giving battery service on 
some rental or battery exchange plan. 
It is perhaps too early to express an 
opinion as to the ultimate result of this 
movement. It is most important, and I 
do not hesitate to say that some plan of 
this sort must be worked out to a success- 
ful conclusion before the electric delivery 
wagon or truck is to be regarded as an 
entire success for the use of the small 
merchant. The large user has a great 
success with the electric wagon at the 
present time, but it seems to me that we 
must certainly extend a helping hand to 
the small user in the matter of battery 
maintenance. 

The Garage and Rates Committee re- 
ported that early in this year a meeting 
was held in Chicago to which the repre- 
sentatives of all of the commercial vehi- 
cle manufacturers having offices in that 
city were invited. At this meeting the 
representatives expressed an unanimous 
opinion that: 

1. A battery service system would 
make it possible to increase their sales 
100 per cent in the district where a suit- 
able service was available. 

2. If the battery service could be ren- 
dered through independent reliable ga- 
rages it would be preferable. 

3. That more sales effort must be spent 
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on prospects. At present in this district 
there are thirty gas truck salesmen to 
one electric. 

Recommend New Sign 

This committee has recommended a 
new sign which measures 24 in. across 
and has a blue background with a red 
cross-bar and letters of white. The word- 
ing is "electric charging station." 

C. E. Smith of the Walker Vehicle Co. 
spoke on the results so far attained and 
the experience gained by his company by 
the new scheme which the concern has 
adopted in Chicago of renting batteries, 
selling the cars without them and at a 
reduction. He outlined the plan of giv- 
ing the electric garage dealer the bene- 
fit of the battery plan, and said that it 
has been a great stimulation to sales of 
these cars in the Chicago territory. It 
enables them to sell the cars at a lower 
first cost, and then there is a fixed 
monthly rate for battery rental and 
charging. 

W. H. Conant asked if there are any 
mileage limitations on the scheme, or 
where the car is run, or who operates it. 
He also wanted to know if the condition 
of the car made any difference in the ren- 
tal charge. His idea is that the contract 
should not ignore accidental injury, nor 
should there be a definite rate for cur- 
rent when cars are run so differently as 
regards total distance by different people. 
He questioned as to who is responsible 
if the car is damaged and the battery 
hurt, and wondered if it is good business 
to sell an article of a definite life on a 
partial or deferred payment plan. 

Central Station Co-operation 

The report of the committee on cen- 
tral station co-operation was received 
with a great deal of enthusiasm by the 
convention, dealing as it does with a 
subject so vital to the interests of both 
manufacturers and those who supply 
current. 

George H. Kelly had no written paper 
to present in attacking his subject of the 
"Problems We are Facing and How They 
May Be Met," but he electrified the con- 
vention with some most appropriate and 
rapid-fire extemporaneous logic. 

Co-operation Is Better 

The past year has shown marked de- 
velopment in the co-operation between 
the different branches of the electric 
vehicle industry, Mr. Kelly stated. There 
are two questions before the industry. 
One is the creating of a demand, and the 
other is how to care for the cars after 
they are sold. The electric car of to-day 
is a vehicle of utility and service, and not 
to do stunts with, he said. For city use, 
the electric answers the question of 
transportation and utility for 99 per 
cent of the users to-day. Its possible 
speed is in excess of the speed limits of 
any city in the country, and its mileage 
is greater than anyone requires. The 



people, according to Mr. Kelly, are be- 
ginning to realize more and more that 
the electric is a preeminent town car. 

He says that the big problem is how 
to prove this to the great majority of 
the people, and he believes that educa- 
tional publicity is best. But the mem- 
bers of the industry must be absolutely 
convinced themselves first. If there were 
enough of the vehicles manufactured 
absolutely sold on the great saving of 
electric trucks, and they would convince 
the buying public, there would not be 
enough electric truck makers to meet the 
demand. 

Care A Problem 

The other big problem is the care. Mr. 
Kelly says all must admit that the elec- 
tric car is unable to get the expert care 
that the gasoline vehicle can get to-day. 
In order to be assured of proper electric 
care, one must go to an educated electric 
man. There are not over a dozen electric 
garages of merit in Cleveland, for in- 
stance, while there are over 150 gasoline 
garages, according to Mr. Kelly. It is 
easy enough to sell the cars, he says, but 
it is difficult to keep them sold and to 
get repeat orders under existing service 
conditions. He emphasised the point 
that all must make sure of the facilities 
for care of the cars, and that is where 
the central station people can be of 
greatest assistance — in co-operating with 
the manufacturers. He thinks the new 
battery service schemes are going to 
have a tremendous helpful influence. He 
has already noticed the impetus given 
the business due to them. 

The wise car buyer of to-day, says Mr. 
Kelly, is not so much interested in the 
first cost as he is in the operative cost, 
and battery care is the big problem from 
this standpoint. 

Speaking of the electric taxicab, Mr. 
Kelly said that as an advertisement it 
is the greatest thing that the electric 
vehicle business has ever had. In five 
years he predicts that the electric cab 
will so far outnumber any other type 
that the other will be almost forgotten. 

Touching upon the 10 to 16 per cent 
price reductions of all electric vehicles 
during the past year, Mr. Kelly em- 
phasized the fact that the reductions are 
absolutely dependent upon the market to 
make a dollar. The manufacturers must 
have the production to make money. 
They cannot compete in price with the 
low-priced gasoline car, he says, and the 
great problem for all is to get together 
and get more soul into the business. 

Northwestern Motor Co. at Pottstown 

Pottstown, Pa., Oct. 21— The North- 
western Motor Co., this city, will lease 
space in a local plant to manufacture a 
motor. New York capital is back of the 
company and will send here part of the 
equipment of the Hazard Motor Co., 
Rochester, N. Y. 



Lavine Gear Co. Is 
New Name 

Co. Reorganized and Capacity 
To Be Doubled— H. A. Uih- 
lein, of Schlitz, President 

Racine, Wis., Oct. 23— The Lavigne 
Gear Co., Racine, Wis., one of the most 
extensive manufacturers of steering 
gears for pleasure and commercial ve- 
hicles in the United States, has been re- 
organized and has put into effect an ex- 
tension program which will practically 
double its capacity. The name of the cor- 
poration has been changed to Lavine 
Gear Co., to simplify pronunciation. Of- 
ficers are : President and treasurer, Her- 
man A. Uihlein, Milwaukee; vice-presi- 
dent, P. B. Wohlrab; secretary, D. L. 
Robertson; sales and advertising man- 
ager, E. M. Caskey. Mr. Uihlein is a 
member of the well known Uihlein fam- 
ily of Milwaukee, owning the Schlitz 
brewing interests. Mr. Wohlrab was for 
several years production manager of the 
Lozier Motor Car Co., Detroit, Mich., and 
Plattsburg, N. Y., and also formerly mas- 
ter mechanic of the Maryland Steel Co. 
Mr. Robertson was for ten years with 
Crerar, Adams & Co., Chicago, in charge 
of purchasing and orders. As secretary, 
Mr. Robertson will be purchasing agent 
and office manager of the Lavine com- 
pany. Mr. Caskey formerly was engi- 
neering sales manager of the S. F. Bow- 
ser Co.'s Western division. 

The Lavine company is experiencing a 
greatly increased demand for its prod- 
ucts from both foreign and domestic 
sources and is enlarging the shops and 
installing much new equipment to ac- 
commodate the demand. 

Woods Mobilette Buys International 
Cycle-Car and Accessories Co. 

Chicago, III., Oct. 23 — At meetings of 
stockholders of the Woods Mobilette Co., 
and the International Cycle-Car and Ac- 
cessories Co., held about two weeks ago, 
action was taken whereby the Woods 
Mobilette Co., purchased the entire busi- 
ness, assets and good will of Interna- 
tional Cyclecar and Accessories Co. 

The latter company will, therefore, 
pass out of existence entirely just as 
soon as the necessary legal requirements 
can be complied with. 

Automobiles Cut S. P. Earnings 
New York City, Oct. 26— The South- 
ern Pacific Co., in its annual report states 
that automobile traffic during. ithe past 
year made big inroads on its earnings. 
About two-fifths of the $8,600,000 loss in 
operating revenue, was due to passenger 
traffic in automobiles. 
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Zimmerschied Tells Safety First 

Men of Engineers' Contribution 

Advocates Standard License Plates and Methods of Attach- 
ing, Standard Gearshift Gates, Location of Engine and 
Car Numbers and Anti-Glare Provision for Headlights 



Detroit, Mich., Oct. 22 — On the sec- 
ond day of the Safety First Federation 
of America's convention, the two most 
important matters discussed were the 
model street traffic ordinance suggested 
principally by John Gillespie, Police 
Commissioner of Detroit, and the sug- 
gestions made by Chairman Karl W. 
Zimmerschied of the standards com- 
mittee of the Society of Automobile 
Engineers, on the Contribution of Auto- 
mobile Engineers to the Movement of 
Safety First. 

Among the principal provisions in the 
ordinance is the one providing that the 
driver of any automobile must be 
licensed, owner or chauffeur, and that 
his minimum age be sixteen years, and 
that he be free from any physical ail- 
ment which possibly might affect him 
from properly handling a motor car. 
Special attention should be given to in- 
toxicated drivers, who, when discovered, 
should have their license taken away. 

Briefly stated the ordinance provides 
for: 

1. Education and special Instruction of po- 
licemen before assigning them to traffic duty. 

2. Standard code of hand signals to be used 
by traffic officers. 

S. Fixed locations for traffic officers at In- 
tersections to be distinctly marked. 

4. Elimination of glare of head and side 
lights. 

5. Use of muffler cut-outs to be prohibited. 

6. Standardization of left-hand turns at In- 
tersections. 

7. Near-side stops for street cars. 

8. Rear lights on all horse-drawn vehicles. 

9. Elimination of steps on all horsedrawn 
and motor trucks. 

10. Standard color, size, design, and means 
of attachment for all street traffic signs, In- 
cluding school, hospital, church, safety zones, 
Are hydrants, railroad and street railway 
crossings, alley, mall box, playground, cross- 
walks, parking, etc. 

11. Designation of safety zones and cross- 
walks as embodied in the Detroit plan of 
painting. 

12. Education of the public to use cross- 
walks at Intersections and authorizing police 
departments to control pedestrian travel as 
provided In section 2 of the Detroit traffic 
ordinance. 

13. Standard traffic ordinance and code of 
regulations for adoption by all cities. 

14. Licensing of drivers or operators of all 
motor vehicles. 

15. Exclusive use of siren whistles on po- 
lice and fire whistles. 

16. Standardization of accident reports by 
municipalities. 

17. Chain guards on vehicles driven by the 
side chains. 

Most of these provisions were dis- 
cussed previously by the traffic com- 
mittee at its meeting held June 4 in De- 
troit. 

Speaking as chairman of the stand- 
ards committee of the Society of Auto- 
mobile Engineers, Karl W. Zimmerschied 
suggested four regulations which he be- 
lieves will help the safety first move- 



ment a great deal. These suggestions 
are: 

1. Standard license plates and methods of 
attaching them. 

2. Standard gearshift gates or progression. 

3. Standard location of engine and car 
numbers. 

4. Anti-glaring provision for headlights. 

In the course of his address, which 
was entitled "The Contribution of Auto- 
mobile Engineers to the Movement of 
Safety First," Mr. Zimmerschied spoke 
as follows: 

"It goes without saying that the very 
first concern of the automobile engineer 
in his individual capacity as a designer 
is the securing of increased dependabil- 
ity in the finished vehicle; especially in 
such details as steering and braking 
mechanism, commonly known as the con- 
trol. 

Improvement in Design 

"Better steels, properly treated and 
used in adequate sections, are now the 
rule rather than the exception in such 
vital parts as axles, steering knuckles, 
reach connections and brake rods. Brake 
bands are lined with better materials 
than formerly, mounted so as to have the 
maximum life and holding power. Spring 
suspensions have been redesigned so as 
to make the car 'hold the road' better 
than formerly, and the center of gravity 
of the whole car has been lowered so 
as to decrease skidding and to lessen the 
liability of the vehicle to capsize. 

"There is little or no mechanical ad- 
vantage to be gained by locating the 
steering column either on the right or 
left, but the majority of engineers have 
adopted the left hand drive largely in 
the interest of the driver's safety, since 
this position decreases the chances of 
collision. 

Standard Location for Numbers 

"Taking the last first, the committee 
has adopted a standard position for car, 
chassis, and engine numbers so that po- 
lice departments can identify vehicles 
with the minimum of trouble and loss of 
time. It recommends that the car num- 
ber be indented in the right frame mem- 
ber, as near the spring horn as possible. 

"The engine number shall be on the 
crankcase, as far forward as possible, 
on top and as near the middle, cross- 
wise, as possible, preference to be given 
the right hand side. This ought to act 
as some deterrent against the stealing 
of cars, and certainly will be of great 



benefit in restoring cars that have been 
stolen. 

Standard License Plates 

"Standards for the details of license 
plates, with recommendations designed to 
secure greater legibility and more ade- 
quate lighting of the same have passed 
tile standards committee and are ready 
for final action by the society. We wish 
to lay considerable stress upon these 
standards, calling the attention, espe- 
cially to those who have any influence in 
legislation to the great desirability of 
obtaining uniformity at least with re- 
spect to methods of affixing license plates 
throughout the various States. 

"The maker's interest begins with the 
necessity for providing a standard 
bracket for attaching these plates; as 
long as almost every States uses a dif- 
ferent size and shape, it is evident that 
the designing of a bracket which will 
accommodate all plates is exceedingly 
difficult, if not impossible. 

"Many of the present brackets are 
either useless in themselves or require 
annoying operations on the part of the 
final user in order to attach the plates 
at all. 

Standard Gearshift Gates 

"One of the cardinal principles of safe 
driving is of course that all the manipu- 
lations necessary to control a car should 
be performed by the driver as a matter 
of unconscious habit. Steering, braking, 
accelerating, and shifting of gears must 
come as natural as walking, and in at- 
taining this end, especially in the case of 
those who have to drive more than one 
make of car, the standard provisions for 
the control are of the greatest import- 
ance. The location of the clutch pedal on 
the left and the service brake pedal on 
the right has become practically uni- 
versal; the successive positions through 
which the gear shifting lever has to go 
in progressing from one speed to another 
have been standardized by the society 
and are closely followed by the majority 
of cars using selective transmissions. 

"It is most disconcerting to a driver 
who has become used to one of these 
standard progressions to try to drive a 
car with any other order, so that the 
society is using all its influence to ob- 
tain adherence to the preferred form. 

"The accelerating pedal is sometimes 
located between the other two control 
pedals and sometimes to the right of 
both; it is not unusual for a man in a 
strange car to depress the accelerator 
pedal instead of the brake pedal and it 
is therefore desirable that this location 
should be standardized also. Some throt- 
tle and spark levers are opened or ad- 
vanced with a counter-clockwise motion — 
often the opposite is the case. As in 
the case of accelerator pedals this prac- 
tice should be unified also." 
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New York S. A. E. 
Talks Metallurgy 

Hears That Recrystallization 
Is Non-Existent and Sees 
Movies on Tube-Making 

New York City, Oct. 22 — At the regu- 
lar October meeting of the Metropolitan 
Section of the Society of Automobile 
Engineers held at the Automobile Club 
■of America last night two lectures on 
metallurgical subjects were given. Prof. 
William Campbell of Columbia Univer- 
sity made an address on the elements of 
metallography and C. F. Roland of the 
metallurgical department of the National 
Tube Co., delivered a lecture on steel 
tubing from ore to tube accompanied by 
three reels of motion pictures showing 
the progressive stages of manufacture 
from the time the ore is taken from the 
ground until the tube is finally stamped 
with the nameplate of the manufacturer. 

Professor Campbell's talk brought out 
the difference between the chemical 
analysis method of determining the 
qualities of the steel and the newer and 
rapidly growing method of determining 
the merits of material by its structure 
under the microscope. The lecture was 
accompanied by a series of stereopticon 
views showing photo micrographs of dif- 
ferent classifications of material. The 
granular structure of the metals was 
illustrated and the pith of the address 
brought out clearly how the inter-rela- 
tionship of the granules determined the 
strength of the material, and its ability 
to resist various kinds of stresses. 

Recrystallization a Myth 

One of the most important points 
brought out in the address was the non- 
existence of the so-called re-crystalliza- 
tion which many engineers still believe 
to take place when the metal becomes 
fatigued. Professor Campbell illustrated 
by the photo-micrographs thrown on the 
screen that these so-called crystalliza- 
tion fractures are nothing more than 
breaks due to the development of a 
weak spot, caused by the action of one 
grain upon another, thus breaking up 
the closely knit structure necessary to 
strength. The distorted area of the 
metal loses its strength and the piece 
fails when the section has been reduced 
to such a degree that it is stressed to the 
ultimate. 

The lecture by Mr. Roland was of an 
explanatory nature dealing with the sub- 
ject shown by the three reels of motion 
pictures. The first picture shown, illus- 
trated the prospective process of drilling 
♦he ground and then forcing by means 
of a stream of water samples of the ore 
to the surface. If the ore thus found is 
sufficiently rich in iron, mining oper- 
ations are started. The next step shown 



was the removal of the useless surface 
dirt and then the giant steel grab buck- 
ets, which pick up practically a ton of 
ore at a time and place it into the wait- 
ing ore cars in long trains of which it 
is conveyed to the coke fields where the 
blast furnaces are located. It is cheaper, 
Mr. Roland explained, to bring the ore to 
the coke, than it is to bring the coke to 
the ore, and since coke is necessary in 
the manufacture of pig iron, all the ore 
is transported first by car and then by 
lake steamer in this instance, to the coke 
fields. 

The products of the blast furnace or 
the pig iron is refined into steel and the 
billets are rolled into longer billets and 
finally into skelt, or plating from which 
the tubing is manufactured, either by 
the butt welding process or the lap weld- 
ing process. The two methods, as the 
names imply, indicate the manner of 
joining the ends of the plate in fastening 
the tube. In the butt welding the ends 
are brought together end to 'end and the 
weld completed while in the lap welding, 
one end is brought over the other and 
hammered into position at forging temp- 
erature. The pictures illustrated the 
rolling and welding operations step by 
step and finally showed the inspection of 
the finished tubes and the methods of 
testing. 

Testing the Quality 

Portions of the end of each tube are 
cut off and submitted to bending and 
flanging tests to determine the quality 
of the material and the efficiency of the 
weld. Tubes such as those used in boil- 
ers, or for other work where a high 
degree of strength and reliability are 
necessary, are clipped at both ends and 
subjected to a double test. Throughout 
the entire series of films, the audience 
was impressed by the great amount of 
automatic electric machinery employed 
and the absolute uniformity which 
seemed to be secured from the time that 
the ore left the mines, until the tube was 
ready for shipment from the huge mills. 



Detroit S. A. E. Publicity Committee 
Detroit, Mich., Oct. 26 — A publicity 
committee for the Detroit Section of the 
Society of Automobile Engineers has 
been appointed by chairman George W. 
Dunham of the section. The members 
are : H. W. Ford, chairman ; Lee Olwell, 
K. W. Zimmerschied and J. C. Weed. 



Ward Electric Shows Economy 
New York City, Oct. 21— The Ward 
electric delivery car which left this city 
for Clevelend on Oct. 6 and arrived in 
the latter city on Oct. 17, covered the 
733.8 miles with a total current consump- 
tion of 1564 amp.-hr. Only twenty-five 
charges of the battery were necessary. 



Army Wants Motor 
Ambulances 

Surgeon General Orders Con- 
vening of Board to Select 
Type-Horses To Stay 

Washington, D. C, Oct. 23 — Acting 
under the belief that the time has ar- 
rived when there may be greater de- 
pendence upon motor transportation as 
ambulances and for for field sanitary 
units, the surgeon general of the army 
has directed the convening of a board 
for the purpose of ascertaining what 
type of automobile ambulance it is de- 
sired to adopt for the use of the medical 
department. The board is composed of 
Major A. W. Williams, Captain Percy 
L. Jones and Captain Arthur W. Chris- 
tie, and all of the medical corps on duty 
in this vicinity. 

There are about twenty automobile 
ambulances now in the service, all of 
them equipped with the standard ambu- 
lance body. Department officials point 
out, however, that this does not mean 
that there will be dependence upon motor 
transportation for the medical depart- 
ment to the exclusion of the animal- 
drawn vehicle, which is destined, they 
say, to remain of practical use in certain 
places where the motor vehicle cannot be 
used to advantage. 

Propose Changes in Bay State 
Automobile Laws 

Boston, Mass., Oct. 22— The Massa- 
chusetts Highway Commission is now 
making preliminary notes on what 
recommendations it will present to the 
next Legislature on motor topics, and 
one of the principal requests will be to 
have the law changed so that the initial 
suspension of a driver's license when 
convicted of operating recklessly or 
under the influence of liquor will be 
lengthened from the present period of 
60 days to several months or a year. 

"The board will also advocate again, 
no doubt a flat rate of 25 miles an hour 
on the State highways," says Commis- 
sioner James D. Synan. "Something 
should be done toward uniformity in the 
matter of city and town regulations, and 
the board will welcome some such legis- 
lation. Now there are so many conflicting 
regulations that drivers do not know 
where and how to proceed through some 
of our cities and towns without breaking 
a law. When this is done the number of 
accidents should be lessened. Our board is 
doing its share to try to lessen them by 
our suspensions and making, people who 
have had accidents submit to an exam- 
ination as to fitness sometimes, together 
with requesting those who drink to sign 
a pledge not to drive after drinking. 
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$74,000,000 Exports 
in 1915 

Increase Over 1914 Is $36,000,- 
000— Trucks Gain and Pas- 
senger Cars Lower 

Washington, D. C, Oct. 23 — A state- 
ment issued by the Department of Com- 
merce says that American automobile 
manufacturers doubled their sales abroad 
last year, their exports of automobiles 
and parts thereof in the year ending 
June 30, 1915, having aggregated over 
$74,000,000, against $38,000,000 in 1914, 
$2,000,000 in 1904 and $1,000,000 in 1902, 
the first year of record. The gains were 
most pronounced in the second half of 
the fiscal year, and if the record made by 



July is maintained until the end of De- 
cember, which seems probable from pres- 
ent indications, the total exports of au- 
tomobiles in the calendar year 1916 will 
be well above $120,000,000. 

All parts of the world are buying 
American motor trucks and passenger 
automobiles, about eighty different coun- 
tries being represented in the year's sales. 
Our motor trucks are being sold most 
largely in England, France, and Russia. 
In Greece, Denmark, Sweden, and Servia 
sales have also reached unparalleled pro- 
portions. Increased sales are likewise 
being made in many countries far re- 
moved from the war zone, including 
Canada, Cuba, Central America, Java, 
Australia, British South Africa, and in 
our own territories of Hawaii, Porto 
Rico, and Alaska. 

The year's exports of passenger au- 



tomobiles were slightly less than those 
of 1914. Large gains in exports to the 
United Kingdom, Asiatic Russia, Cuba, 
Central America, the British West In- 
dies, British Guiana, Venezuela, and 
British East Africa were more than off- 
set by decreases occurring elsewhere, 
notably France, Germany, and various 
countries in Europe, South America, and 
Asia. 

The constituent factors in the auto- 
mobile export trade for the last two fiscal 
years are as follows: 

Value of— 1914 1915 

Commercial automobiles .. $1,181,611 $39,140,682 
Passenger automobiles ... 25,392,963 21,113,953 

Automobile tires 3,505,267 4,963,270 

Automobile engines 1,391,893 1,405,334 

Automobile parts 6,624,232 7,853,183 

Total exports to foreign 

countries $38,095,966 $74,476,422 

Total to Alaska 68,435 91,381 

Hawaii 1,285,258 1,514,585 

Porto Rico 686,906 775,879 

A complete record of the United States 
export trade in automobiles is contained 
in the table which follows. It shows the 
number of automobiles of each class ex- 
ported to the different countries in the 
fiscal years 1914 and 1915 and the value 
of the exports in the latter year, ex- 
pressed in thousands of dollars. 

Multibestos Maker Buys Former 
Walpole Plant 

Framinghah, Mass., Oct. 23 — The 
Standard Woven Fabric Co., this city, 
maker of Multibestos products and rub- 
ber specialties, has purchased the entire 
plant formerly operated by the Walpole 
Tire & Rubber Co. at Walpole and will 
take possession about Dec. 1. This plant 
will be used for the making of the com- 
pany's own asbestos yarn sent direct to it 
from its asbestos mine. Part of the 
plant will be used for the manufacture of 
mechanical rubber goods, friction tapes, 
splicing -compounds and other products. 

F. J. Gleason, formerly of the Walpole 
company, will be in direct charge of 
manufacturing. 

Anderson Rolled-Gear Plant in New 
Hands 

Toledo, Ohio, Oct. 26 — The Shaw- 
Kendall Engineering Co., this city, has 
signed a contract to take over the plant 
of the Anderson Rolled Gear Co. of 
Cleveland, and will manufacture the pat- 
ented gears controlled by the Cleveland 
company. The Cleveland plant at which 
the experimental work has been done 
will be moved to Toledo, where the local 
concern will employ 1000 men within a 
year. 

Columbia Commercial Car Moves 

Pontiac, Mich., Oct. 26 — The Colum- 
bia Commercial Car Co., which is to lo- 
cate here, is bringing its machinery from 
Kalamazoo, Mich., along with an order 
for fifty trucks to be delivered at the 
earliest possible date. Work will be be- 
gun at the local plant within a very 
short time. 
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Number Value Number Value Value 
Exported to— 1914 

Total 784 

England 243 

France 2 

Russia, European 2 

Greece 1 

Belgium 

Denmark 

Italy 1 

Norway 2 

Sweden 1 

Austria-Hungary 3 

Germany *. 24 

Finland 

Scotland 

Ireland 

Netherlands 1 

Portugal 8 

Servia and Montenegro 

Spain 

Switzerland 

Turkey, European 1 

Gibraltar 

Azores and Madeira 

Bulgaria 

Iceland 5 ■ 3 2 1 

Canada 247 306 70S 4,377 4,127 3,723 3,664 2,741 

British Honduras 4 1 1 1 

Central American Republics 13 14 29 118 176 131 28 41 

Mexico 12 8 14 155 70 67 42 31 

Newfoundland 1 1 1 5 17 12 4 

West Indies: Cuba 19 21 35 297 1,359 746 48 101 

West Indies: Danish 3 3 1 1 

West Indies: British 4 3 7 140 196 129 44 52 

West Indies: French 2 4 65 54 35 8 7 

West Indies: Dutch 1 1 1 13 24 17 5 

West Indies: Haiti 2 

West Indies: Dom. Republic 1 2 3 11 28 15 4 

Argentina 48 3 3 940 626 294 93 50 

Bolivia 4 10 5 1 3 

Brazil 13 3 3 297 81 53 85 29 

Chile 2 195 86 51 22 27 

Colombia 1 1 79 39 35 20 10 

Ecuador 21 20 11 6 4 

British Guiana 1 1 16 45 24 5 5 

Dutch Guiana 7 9 4 1 2 

Paraguay 5 2 1 

Peru 3 2 3 36 24 21 6 5 

Uruguay 1 183 45 26 21 14 

Venezuela 12 3 7 126 227 143 36 29 

Aden 28 9 7 2 

China 7 144 103 104 6 21 

French China 

Chosen (Korea) 2 2 2 3 

India 7 7 9 437 315 275 48 45 

Russia, Asiatic 596 1,903 12 551 1,478 107 

Straits Settlements 7 262 77 70 25 20 

Other British East Indies 1 3 82 25 20 4 4 

Dutch East Indies 7 11 10 290 105 87 15 15 

Hongkong 1 1 11 2 1 1 1 

Japan 1 1 3 96 28 28 36 26 

Siam 37 13 10 5 2 

Turkey, Asiatic 1 5 26 7 1 1 

Australia and Tas 32 S7 84 3,099 2,159 1,768 202 199 

New Zealand 39 20 32 1,065 938 784 54 48 

Philippine Islands 38 27 62 614 407 425 70 40 

French Oceania 4 46 8 7 8 5 

British Oceania 9 2 2 1 

British South Africa 12 15 40 1,618 695 731 157 100 

British East Africa 49 120 75 3 4 

British West (Africa 1 32 42 21 6 7 

Egypt 22 1 1 1 

Morocco 63 25 11 3 

Other Africa ..: 2 77 40 24 5 6 

German Oceania 
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Note — The shipments to American territories included: Hawaii. 864 automobiles valued at $972,000; 
Porto Rico, 548 valued at $433,000; Alaska, 59 valued at S80.000 in fiscal year 1915. 
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Reo to Add 10- Acres 
Floorspace 

Plans to Partially Construct 
and Assemble Most 1915- 
16 Output in New Plants 

Lansing, Mich., Oct. 26— The Reo 
Motor Car Co. is constructing new build- 
ings and additions which will add be- 
tween 10 and 11 acres of floorspace to 
the plant, and work is being rushed that 
the additional space may be utilized at 
the earliest possible moment. It is 
planned to partially construct and as- 
semble most of the 1915-1916 output in 
the new building space. 

It is believed that within the next 
month the addition to the engineering 
building will be completed. The new 
building is three stories, of fireproof con- 
struction. The assembly room and body 
room will have double the present floor- 
space, as will the machine room on the 
second floor. The blueprint room will be 
located in the new structure and the old 
blueprint room will be given over to the 
drafting department. 

With the completion of the addition 
the company will make its own photo- 
graphs. The studio, which will be lo- 
cated on the third floor, will have ample 
space for the showing of complete cars 
and allow various views to be taken. 

The following departments will be en- 
larged with the completion of the addi- 
tion: Designing, drafting, machine shop, 
body engineering, body finishing, chem- 
ical, physical and motor testing. 

One of the largest buildings will be 
the new receiving warehouse, which will 
be of brick, three stories, 52 by 121 ft. 
A Grand Trunk railway spur ah-eady has 
been laid to this location which is east 
of Piatt Street and north of the other 
Reo buildings, and the contract calls for 
a 20 ft. receiving dock along this spur. 
A basement under the building will be 
used as a general stock storage room, as 
will the first floor. The second floor 
will be utilized for body and paint stor- 
age and the third floor will be used as a 
repair storage room. 

New Truck Plant Largest 

The largest building is the new truck 
plant which will be 667 by 250 ft., one 
story. The foundation of this building 
has been completed, and work is being , 
rushed on the placing of the new steel j 
windows and the erection of the walls. • 
According to R. H. Scott, vice-president i 
and general manager, it has not been de- . 
cided whether the truck plant on North 
Grand Avenue will be discontinued with 
the completion of the new building or 
whether both will be operated. 

Work on the new building at Baker 
Street and Washington Avenue, which 
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joins the newly-erected assembly build- 
ing, practically has been completed, and 
a portion of it already is in use. This 
building is of steel construction, 126 by 
292 ft., three stories and basement, and 
will be used in the various assembling 
operations. 

The present stock receiving room is 
undergoing the addition of two stories, 
and the excavation for the new Reo club- 
house is practically complete. 

Detroit Steel Products Celebrates Rec- 
ord Breaking Business 

Detroit, Mich., Oct. 22— OflBcers and 
heads of department of the Detroit Steel 
Products Co. were entertained at a din- 
ner given them by General Manager 
J. G. Rummey, at the Detroit Athletic 
Club. The reason was to celebrate the 
record-breaking business of the company. 
Practically all departments are working 
overtime and with night shifts. In the 
spring department there are three shifts 
and there is a 24-hr. working schedule. 
An average of 720 springs are turned 
out a day. 

Chalmers to Add Again v 

Detroit, Mich., Oct. 22 — Further 
additions to the plant of the Chalmers 
Motor Co. have been decided upon, al- 
though several new buildings were com- 
pleted only during the last few days. 
The new building now contracted for will 
be a four-story structure, 60 by 200 ft. 
to be used as machine shop and stock 
room. It will provide about 50,000 ad- 
ditional square feet of floorspace. 

The convention hall is completed and 
will be inaugurated in conjunction with 
the annual Chalmers dealers convention, 
which will be held Nov. 15 to 17. 

Strike at General Vehicle Plant 
New York City, Oct. 21. — Machinists 
in the plant of the General Vehicle Co. 
plant in Long Island City to-day went on 
strike in sympathy with the strikers at 
the Schenectady plant of the General 
Electric Co., of which the General 
Vehicle Co. is a subsidiary. 

It is stated that the strikers, number- 
ing from 250 to 600, will not return un- 
til the 48-hr. week and other concessions 
which they asked for are given their 
fellow-workers at Schenectady. About 
40,000 men are employed in the General 
Electric plants throughout the country. 



Peerless Employees Strike 

Cleveland, Ohio, Oct. 22 — One thou- 
sand employees of the Peerless Motor 
Car Co. went on strike to-day. The 
strike comes because demands for the 
8-hr. day and other concessions had been 
refused. 
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50,000 Model 83 
Overlands 

Motor of New Series To Be 
Block Type— Upholstery 
of Fabrikoid 

Toledo, Ohio, Oct. 25— To date 50,000 
model 83 Overland cars have been sold 
at $760 in touring form and $725 as 
roadster. Beginning the first week in 
November, shipments of the second series 
of 50,000 will be commenced by the 
Willys-Overland Co. 

Several changes have been made in the 
model for this second series. Instead of 
having a motor with separately cast cyl- 
inders the power plant will be of the 
block type, with inclosed valves and re- 
movable cylinder heads. The bore and 
stroke remain the same, 4% by 4%, also 
the five-bearing crankshaft. Another 
change is to be found in the upholstery. 
Instead of cloth, Fabrikoid will be used. 
Otherwise the cars will be identical with 
those of the first series. 

Franklin Adds Three Buildings 

Syracuse, N. Y., Oct. 25— The H. H. 
Franklin Mfg. Co., this city, has now 
under way additions which will increase 
its floorspace about 33 per cent. The ad- | 
ditions will cost approximately $500,000 \ 
when finished and will bring the total 
floorspace up to 10% acres. 

The first additional unit consists of a 
two-story building with basement, that 
will be devoted exclusively to the die- 
casting department, with a capacity of 
5,000,000 die castings annually. This is 
now practically ready for occupancy. 

The second unit, a two-story saw-tooth 
building, will be used for a machine shop, 
experimental department and chassis 
tests, furnishing 24,000 sq. ft. 

The last addition will be six stories 
high and will represent approximately 
136,000 sq. ft., costing $200,000. It will 
be equipped about the first of 1916 and 
will be the largest plant in Syracuse 
when made a unit with a companion 
building already in use, according to the 
company. 

Crowther Plant Nears Completion 
Rochester, N. Y., Oct. 24 — Construc- 
tion is rapidly progressing on the build- 
ing being erected for the Crowther 
Motor Co. at Ridgway and Woodrow 
Avenues, this city. The first unit of 
what is ultimately intended to be a large 
plant is 145 by 150 ft., with a concrete 
floored shipping platform 20 ft. wide. 
The building will be completed for occu- 
pancy by Dec. 1. The company will 
manufacture a low-priced runabout, 
touring car and light delivery wagon, 
featuring the roller friction drive de- 
veloped by C. E. Duryea. 
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Finds Prosperity 
Gaining in West 

Studebaker Man Impressed by 
Widespread Improvement 
of Conditions in West 

Detroit, Mich., Oct. 23 — "From my 
observations during my recent visit to 
Studebaker distributors throughout the 
Middle West and Southwest, there seems 
to be no possible doubt that we are at 
the beginning of the most prosperous 
period in the history of the country." 
This is, briefly stated, the way George 
L. Willman, assistant sales and adver- 
itsing manager for the Studebaker Cor- 
poration, expressed himself upon his 
return. 

"What impressed me most is that the 
condition of prosperity is general. For- 
merly we had cases of great prosperity 
in one or several states and either a sta- 
tionary condition, or even a less healthy 
condition in other states. From what I 
have seen, and from what I hear from 
every one, the condition is general 
throughout the country. All through the 
corn belt reports are the same, namely, 
that the crops of this year are the best 
ever produced. Throughout the cotton 
region, although the production as to 
quantity is not as heavy as formerly, it 
will, however, be of greater money value 
and there will be no overproduction. The 
fruit crop, apples especially, I hear, will 
be one of the best ever seen. The farm 
products are good all around and the 
farmers have been getting more for them. 
In the mining districts prosperity is 
greater than at any time the oldest set- 
tlers can recall. 

"This all means that the automobile in- 
dustry will still further benefit by the 
general conditions. 

Russell Has $2,000,000 Orders 

Montreal, Quebec, Oct. 21. — The an- 
nual meeting of the Russell Motor Car 
Co. will be held in Toronto on Oct. 28. 
The total orders on the company's books 
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for the new year opening Aug. 1, 1915, 
amounted to $2,000,000. The report, 
summing up the present position of the 
company, says: "The past two years 
have been most trying to your board. 
Without attempting any forecasts for 
the future, they feel justified in stating 
their belief that the working out of the 
business at present in hand, together 
with that to be secured from the regular 
branches of the company's operations, 
will enable them to meet their problems 
and assure the shareholders of the suc- 
cessful carrying on of its operations." 

The results of the two years, as indi- 
cated in the profit and loss account, show 
a deficit of $741,670. The loss for the 
first year was $356,223 and for the sec- 
ond $140,388. 

The company has few new cars or 
second-hand cars in stock. The program 
for this year contemplates the sale of 
two models, the Knight 32 and a lighter, 
smaller car than any yet produced by 
the company. It was deemed advisable 
to sell the company's business in Aus- 
tralia, payments for which will extend 
over a number of years. 

Gray & Davis Increase Capital 

Boston, Mass., Oct 23 — Because of 
constantly increasing business and heavy 
orders recently received, Gray & Davis, 
Inc. have enlarged the capitalization of 
the company from $1,760,000 to $2,000,- 
000. A new issue of capital stock 
amounting to $250,000 has been au- 
thorized. 

Market Prices Steady 

New York City, Oct. 26— With the 
exception of rises in a few of the metals, 
prices in last week's markets were 
steady. Trading was brisk in most of 
the markets. Lead featured the metals 
markets with a rise of 25 cents per 100 
lb. Copper was weaker, due to the de- 
moralized foreign exchange situation. A 
fair business in copper was booked yes- 
terday at 17% cents a pound. Tin was 
steadier and active with good trading in 
spot. The market yesterday went up to 
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$33.63, a net gain of 38 cents for the 
week. Aluminum, with a fair demand, 
went up yesterday to 53 cents for No. 1 
ingot in ton lots. 

Trading conditions in Up-River Para 
was a little more active last week. The 
prices remained unchanged throughout 
the week at 57 cents. The oils and lubri- 
cants markets, with the exception of a 
2-cent rise in linseed oil, remained un- 
changed. 

Olds Export Trade Gains 

Lansing, Mich., Oct 23— Since the 
beginning of its active campaign for 
more foreign business, which was started 
four months ago, the Olds Motor Works 
reports, that it has met with much suc- 
cess. At the beginning of July the con- 
cern had representation outside of the 
United States and Canada, in Porto Rico, 
Cuba and the Hawaiian Islands only. Now 
there are Oldsmobile dealers in Great 
Britain, Holland, Norway, India, South 
Africa, Japan, Australia and New 
Zealand, while arrangements are being 
made for the car to be handled in prac- 
tically all other countries in the world. 
The export business has been excep- 
tionally satisfactory, states Export Man- 
ager W. von Zimmermann, considering 
the high ocean freight rates and the pro- 
hibition act of the British Government 
against shipping tires on cars. 

New Departure Elects Directors 
Bristol, Conn., Oct. 21 — At the an- 
nual meeting of the board of directors 
of the New Departure Mfg. Co., this city, 
held on Oct 19, at which DeWitt Page 
was elected president, as reported in 
The Automobile last week, F. P. Fur- 
long, vice-president, C. T. Treadway, 
treasurer, and A. C. Hitchcock, secre- 
tary, the. following directors were also 
elected: DeWitt Page, C. T. Treadway, 
F. P. Furlong, C. F. Pope, E. R. Burwell, 
A. C. Hitchcock, T. G. Treadway. Mr. 
Hitchcock succeeds Mr. Page. The new 
directors are Mr. Hitchcock and T. G. 
Treadway. 

Elect Baker, Rauch & Lang Directors 

Cleveland, Ohio, Oct 26 — Filling va- 
cancies in the board of directors, stock- 
holders of the Baker, Rauch & Lang Co., 
at an annual meeting last Tuesday, 
elected J. H. Wade, W. J. Mather, D. Z. 
Norton, J. H. Kling and C. L. F. 
Wieber, Jr. 

Milwaukee Jobber Lowers Grade of Gaso- 
line in Price War 
Milwaukee, Wis., Oct 23 — The Bar- 
tles-Maguire Oil Co., one of the largest 
independent jobbers of gasoline and 
other petroleum products in Wisconsin, 
has issued notice to its customers in 
Milwaukee that owing to the shortage 
of high grade crude oils, it can no longer 
sell straight run distilled 62 deg. gravity 



Daily Market Reports for the Past Week 

Material. Tuea. Wed. Thura. Frl. 

Aluminum 50 . 50 . 50 . 50 

Antimony .29 .33 .33 

Beams and Channels, 100 lb 1.57 1.57 1.62 1.62 

Bessemer Steel, ton 24.50 24.50 24.50 24.50 

Copper, Elec., lb 17H A7X .17^ .17*4 

Copper, Lake, lb 17X .17tf .17« .17^ 

Cottonseed Oil, bbl 7.74 7.70 7.80 7.90 

Cyanide Potash, lb 23 .23 .23 .23 

Fish Oil, Menhaden, Brown 42 .42 .42 .42 

Gasoline, Auto, bbl 17 .17 .17 .17 

Lard Oil, prime 85 .85 .85 .85 

Lead, 100 lbs 4.50 4.50 4.75 4.75 

Linseed Oil 60 .62 .62 .62 

Open-Hearth Steel, ton 25.00 25.00 25.00 25.00 

Petroleum, bbl.. Kans., crude 80 .80 .80 .80 

Petroleum, bbl., Pa., crude 1.75 1.75 1.75 1.75 

Rapeseed Oil, refined 80 .80 .80 .80 

Rubber, Fine Up-River, Para 57 .57 .57 .57 

Silk, raw, Ital 4.10 ... 4.10 

Silk, raw, Japan 3.87J4 ... 3.87J4 ... 

Sulphuric Acid, 60 Baume 1.00 1.00 1.00 1.00 

Tin 100 lb 33.25 33.50 33.38 33.38 

Tire Scrap 04X .04tf MH -04H 
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gasoline to compete with the 59 deg. 
gravity sold by Standard Oil. In conse- 
quence, the company offers a new grade, 
designated 69 deg. gravity gasoline. The 
new scale of prices now in effect, is as 
follows: 



Filling 
Station 
Gravity (Cents) 
59 degrees. . . 12.5 
82 degrees. . . 13.5 
65 degrees. . . 16.5 
70 degrees. . . 19.5 



Tank Wagon, 

Tank 100 Gals. 

Wagon Delivery 

Delivery or More 

(Cents) (Cents) 
11.6 10.6 
13.0 12.0 
16.0 15.0 
19.0 18.0 



It is expected that the other independ- 
ent jobbers, four in number, will follow 
suit in order to make uniform the prices 
for fuel in competition with the Stand- 
ard. Nearly 126 filling stations are op- 
erated by the jobbers in various parts 
of Milwaukee. 

Gasoline Up in Indiana 

Chicago, III., Oct 23 — The Standard 
Oil Co. of Indiana will advance the price 
of gasoline 1 cent to 12% cents and to 
11% cents for 100-gaL lots. The price 
of refined oil will be raised % cent to 
7 cents. 

142,000 Tons of Rubber Predicted 
Akron, Ohio, Oct. 23— A Goodyear 
Tire & Rubber Co. expert states that the 
world's production of crude rubber for 
this year will reach 142,000 tons, a sub- 
stantial increase over 1914. Of this, 
75,000 tons will be used in the United 
States, and fully one-half of it will find 
its way to the rubber factories of Akron. 
The acreage of plantation or cultivated 
rubber has increased from 75,000 in 1906 
to about 1,330,000 in 1915. 

Plantation rubber now comprises about 
two-thirds of the world's output 



General Advance in 
Securities 

Firestone Tire with 145-Point 
Rise Features Market — 
Motor Issues Strong 

New York City, Oct. 25 — Automobile 
securities last week closed with unprece- 
dented gains, ranging from a fraction to 
145 points. Tire issues, especially, 
showed unusual strength. Firestone Tire 
common which reached the high mark of 
804 on Friday, closed the next day at 
720 at a record gain of 145 points. This 
represents a gain of 460% points in the 
last six months. No early realignment 
of the stock is said to be contemplated. 
Excess earnings are to be devoted to ex- 
tending the plant and not to big divi- 
dends, officials of the company state. 

General Motors, after a 15-point drop, 
rose last week to 372, a gain of 46 points. 
Studebaker, Overland and Maxwell also 
showed substantial gains, there being a 
scarcity of these issues for sale. Chevro- 
let, stock, which will be ready for deliv- 
ery Oct 27, closed on Saturday at 125, a 
drop of 5 points. Studebaker common 
went up 27 points, Overland 11 points 
and Maxwell 13 points. The latter stock 
was one of the strong features of the 
market. It is expected that the earnings 
for the current year may be as high as 
15 per cent on the common stock. It is 
understood that the company has more 
than earned the full year's dividend on 
the first and second preferred stocks in 
the first three months of the current fis- 
cal year, so that all earnings for the bal- 



ance of the year will accrue to the com- 
mon stock. 

Most of the tire issues showed gams. 
Kelly-Springfield common rose 32 
points; Goodrich, 1%; Goodyear 2, and 
Miller Rubber, 7 points. 

A majority of the issues in the Detroit 
markets showed gains. General Motors 
closed at 375 with a gain for the week of 
60 points. Studebaker common rose 
32% points and Continental Motor, 20 
points. 

$3,000,000 Bearing Co. Formed 

Dover, Del,, Oct 23 — The Killian 
Roller Bearing Corp., has been organized 
to manufacture roller bearings. Its 
capital is $3,000,000. The incorporators 
are: H. E. Latter, H. P. Coffin, and C. M. 
Egner. 

$250,000 Tire Company Formed 

Cleveland, Ohio, Oct. 23 — The Mason 
Tire & Rubber Co. has been incorporated 
with a capital of $250,000 to manufac- 
ture automobile tires and inner tubes, 
and other rubber articles. The incorpo- 
rators are: D. M. Mason, M. B. Mason, 
Robert G. Berlekemp, W. E. Sexton and 
O. M. Mason. 

Victor Rubber Capital $400,000 

Springfield, Ohio, Oct 23 — The capi- 
tal stock of the Victor Rubber Co. has 
been increased from $150,000 to $400,- 
000 to allow for improvements and ad- 
ditional equipment. 

International on War Orders 
Plainfield, N. J., Oct. 23 — The Inter- 
national Motor Co. has closed an order 
for 700 6-ton trucks for Russia. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Ajax-Grieb Rubber Co. com. ... 

Ajax-Grieb Rubber Co. pfd 

Aluminum Castings pfd 

j. i. case, pfd 

Chalmers Motor Company com 

Chalmers Motor Company pfd 

Chevrolet Motor Co 

Electric Storage Battery Co.'..'.'.'.'.'.'.'. 

Firestone Tire & Rubber Co. com 

Firestone Tire & Rubber Co. pfd 

Oeneral Motors Company com 

General Motors Company pfd 

B. F. Goodrich Company com 

B. F. Goodrich Company pfd 

Goodyear Tire & Rubber Co. com 

Goodyear Tire & Rubber Co. pfd 

Gray a Davis, Inc. pfd 

International Motor Co. com 

International Motor Co. pfd 

Kelly-Springfield Tire com 

Kelly-Springfield Tire 1st pfd 

Kelly-Springfield Tire 2nd pfd 

Maxwell Motor Company com. 



, 1914 > 

Bid Asked 



Maxwell Motor Company 1st pfd 

Maxwell Motor Company 2nd pfd 

Miller Rubber Company, com 

Miller Rubber Company pfd 

New Departure Mfg. Co. com 

New Departure Mfg. Co. pfd 

Packard Motor Car Company com 

Packard Motor Car Company pfd 

Paige Detroit Motor Car 

Peerless Motor Car Co. com 

Peerless Motor Car Co. pfd 

Portage Rubber Co. com 

Portage Rubber Co. pfd 

Regal Motor Co. pfd 

•Reo Motor Truck Company 

•Reo Motor Car Company 

Splitdorf Electric Co. ofd 

Stewart- Warner Speed. Corp. com 



, 1916 , Wk's 

Bid Asked Ch'ae 



300 






101 






102 






79 


81 




15S 


16S 


—15 


102 


104 


+ 3)4 


125 


130 


—5 


71 


72 




720 


750 


-1-145 


112 




372 


374 


+46 


112 


114 




77)4 


79 


+' Wi 


110 


111 


+ 1 


332 


337 


+2 


110 


112 


+ 1)4 


46)4 


48)4 


+ i4 


68 


72 


+ 8 


247 


256 


+ 32 


91 y, 


93 


+ 1)4 


225 


235 




74 


75)4 


+ 13 


97 


99 


+ 1 


56 


57 


+ 6 


235 


242 


+7 


109 


110 


135 


140 


—5 


100 


104 


— 1 


440 


460 


+ 5 


122 


130 




92 . 


94 




55 


56 


+i 


93 % 


94*4 


+154 


13 


17 




1954 


21 




38)4 


40 




74)4 


76)4 


— i vs 



Stewart- Warner Speed. Corp. pfd.. 

Studebaker Corporation com , 

Studebaker Corporation pfd 

Swinehart Tire & Rubber Co 

Texas Company , 

U. S. Rubber Co. com 

U. S. Rubber Co. 1st pfd 

Vacuum Oil Company 

White Company, pfd 

Willys-Overland Co. con 

Willys-Overland Co. pfd 



, 1914 , 

Bid Asked 



, 191B , 

Bid Asked 


Wk's 
Ch'ga 


106 




188 189)4 


+27 


111 113 


+1 


90 92 




162 164 


—3 


53« 54* 


+ « 


106 107 


+ )4 


215 220 


110 




258 260 


+ii 


108 110 



OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 



Continental Motor Co. pfd 

General Motors Co. com 

General Motors Co. pfd 

Maxwell Motor Co. com 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Packard Motor Car Co. com.. 

Packard Motor Car Co. pfd 

Paige- Detroit Motor Car Co 

•Reo Motor Car Co 



Studebaker Corp. com . 
Studebaker Corp. pfd... 





97 




165 


—2 




9454 


100 


104 


+ 1 


55 


180 


340 


400 


+20 




75 


90 


94 


+ 3 




64*4 


375 


385 


+60 




83 


112 


114 




10 « 


11)4 


71 


75 




33}4 


36 


97 


99 


+ 1 


13*4 


16}4 


53)4 


56)4 


+6J4 




103 




139 


—3 


90 




100 
440 




+ ' , 


20 'A 




3854 


39)4 


+ X 


10}4 




19« 


20 X 






190 


195 


+ 32)4 






109 


112 


+3 



INACTIVE STOCKS 

•Atlas Drop Forge Co 21 

Ford Motor Co. of Canada 500 1450 

Kelsey Wheel Co 185 .. 205 

*W. K. Prudden Co 18 20 22 

Regal Motor Car Co. pfd 25 

•Par value $10. 



29 



24 

21 



—50 

+X 
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N. A. A. A. J. Closes 
4 Day Convention 

50 Accessory Manufacturers 
Represented — Jobber and 
Manufacturer Defined 

Kansas City, Mo., Oct. 22 — The Na- 
tional Association of Automobile Acces- 
sory Jobbers, in which there are about 
fifty accessory manufacturers as asso- 
ciate members, concluded its four-day 
autumn meeting to-day with excellent 
results. Several trade abuses received 
attention and progress was made toward 
a better condition in the field of the job- 
ber and manufacturer. 

One of the important works was the 
compilation of a list of jobbers; there are 
254 in the list, but it may be changed if 
the future develops a necessity for al- 
teration. This will eliminate the dealer 
or would-be jobber who in the past has 
been able to secure a syndicate catalog 
or other credentials and has secured a 
jobbers' price from the manufacturer. 
These jobbers' prices, it was stated, have 
in many cases been used to cut prices 
under the legitimate dealer, the goods 
being sold to the consumer instead of 
being jobbed. Both jobber and manu- 
facturer were defined as follows: 

Definition of a Jobber 

A jobber of automobile accessories is 
one who buys in bulk or quantity for 
re-sale to established retail dealers in 
accordance with established trade meth- 
ods. It is required that the major por- 
tion of the business be wholesale, and 
that he maintain sufficient general stock 
to meet the requirements of his trade. 

Definition of a Manufacturer 

An eligible manufacturer is one who 
produces one or more accessories on 
which his policy is to establish a consum- 
er's, a dealer's and a jobber's scale, does 
not solicit consumer's business and main- 
tains his own scale to both dealer and 
jobber. Legitimate exceptions to be con- 
sidered according to established customs 
of the trade conditions of each member. 

Future dating was condemned as un- 
businesslike and a burden on the seller, 
who by this practice is obliged to carry 
the obligations of the buyer for a term 
of months without compensation. 

The syndicate catalog was condemned, 
despite the eloquent plea made on the 
floor by a representative of a Chicago 
catalog publisher. It was held that this 
catalog, which can be bought in quan- 
tities, by a jobber or dealer, is often 
used by a non-jobber to get jobber's 
prices. The jobbers agreed that the 
use of a general catalog of this descrip- 
tion by all jobbers would submerge the 
jobber's individuality. 



Especial condemnation was accorded 
to the syndicated catalog of some job- 
bers. The manufacturer is often, it was 
stated, held up for payment for the space 
occupied by his goods. This was aimed 
at one jobber in particular. The only 
relation between the manufacturer and 
such catalogs in the future will be the 
furnishing of standard electrotypes for 
use in their pages. No payment will be 
given for their use and no inserts will 
be furnished. 

To Support Stevens Bill 

The Stevens bill, which would permit 
the manufacturer to maintain prices on 
his goods, was discussed by G. A. Wad- 
dle of the Goodyear Tire & Rubber Co., 
and after his address the association 
went on record as in favor of it. Mem- 
bers elected to urge their congressmen to 
support it. 

Mail order houses and leagues were 
placed under the ban and the members 
ruled that goods should not be sold to 
them. It was also voted that there is no 
field for purchasing syndicates. 

The member who has legitimate 
branches will not be required to take out 
additional memberships for his branches. 

The next meeting will be held in New 
York, Jan. 7 and 8 and 10 and 11, the 
last two days of the show and the first 
two days of the following week. The 
first two days of the meeting will be 
taken up by committee work and Jan. 
10 and 11 by open sessions. 

At this time the association will bring 
up the question of: What is a proper dis- 
count for the jobber? Figures given at 
the convention showed that it costs 17% 
per cent to do business and that unless 
the jobber gets at least 35 per cent on 
his selling price he cannot make money. 
A seal and insignia are to be prepared. 

Winter Business Problems 

A valuable discussion centered around 
winter business, led by H. R. Williams 
of the Gibson Co., Indianapolis, a jobber, 
and William K. Norris of the McQuay- 
Norris Mfg. Co., St. Louis, a manufac- 
turer. 

Williams showed a curve of the busi- 
ness of three jobbers, which curve went 
away up in the summer and slumped far 
down in the winter. The overcoming 
of this difference is the problem. 

Both manufacturers and jobbers 
agreed that winter business must be 
stimulated, and Williams proposed an 
installment repairs plan, which he said 
he and his salesmen worked with some 
success last winter. The salesmen went 
to garagemen in the smaller towns of 
the Middle West, where many of the 
garages close up in the winter, and 
urged the repairmen to get cars in for 
overhaul during the winter. The car 
owners paid for this work in monthly 
installments and the shop was kept busy. 
Incidentally this developed some busi- 



ness in accessories and supplies for the 
jobber; seventy garages, that would 
otherwise have closed, were kept open. 

To Boom Winter Driving 

Williams and Norris both recom- 
mended a propaganda in favor of the 
use of cars in winter. Manufacturers 
of cars have in some instances run ad- 
vertising of this kind, the McQuay-Nor- 
ris company itself has run some, and it 
was urged that every manufacturer of 
accessories and cars do likewise. There 
was laid out a wide field of operation for 
salesmen in missionary work of the kinds 
mentioned. 

Following the sessions the McQuay- 
Norris Mfg. Co., took fifty members to 
St. Louis on a special train of Pullmans 
to be the company's guests in that city. 
The entertainment included an inspec- 
tion of the factory, golfing, dinners and 
theaters. 

Dixie Tourists on Florida's Sandy 
Roads 

Live Oak, Fla., Oct. 20 — Swaying 
over the wet, sand highways of Florida, 
the ten cars participating in the first 
inspection trip of the Dixie highway, 
covered 97 miles to-day in their run from 
Tallahassee to Live Oak, which is about 
half way between the capital of the State 
and the metropolis on the Atlantic sea- 
board. 

The roads of Florida in this section 
of the State are several stages removed 
from boulevards, being composed mostly 
of sand with some short stretches of red 
clay. In dry weather the cars travel in 
deep ruts. When it rains hard, as it did 
to-day, the highways are a combination . 
of sticky mud and water. Little pro- 
' vision has been made for drainage and 
for the greater part of the way the 
highways through the dense pine forests 
are too narrow to permit machines to 
pass. There are some places on the 
primitive trails where the tops scraped 
against the trunks of trees. 

Reach Jacksonville 

Jacksonville, Fla., Oct. 21 — For the 
first time since the Dixie highway tour- 
ists left Chicago and the shores of Lake 
Michigan fourteen days ago, the motor- 
ists gazed upon a large body of water 
this afternoon when Jacksonville, cooled 
by the breezes of the Atlantic Ocean, was 
reached after an arduous 87-mile trip 
from Live Oak, last night's stop. 

The run across the northern counties 
of Florida, where the natives apparently 
are living a hand-to-mouth existence, 
was made over soft sand roads through 
which the cars staggered on low speed. 
An attempt had been made by the good 
road boosters of the section to make the 
going less tortuous by scattering pine 
needles, sawdust and pine shavings on 
the pristine trails through the turpentine 
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camps and practically untraveled swamp 
land. 

Northern Florida does not lack good 
roads enthusiasm. This was evident all 
along the route and at every stop, where 
a rousing welcome was extended the 
tourists. This section of the State, how- 
ever, is shy on funds and because of the 
small population, bonding the counties 
for any large amount is impossible. 
Baker County, for example, has 30 miles 
of Dixie highway, more miles than any 
other county through which the Chicago- 
Miami thoroughfare passes. But Baker 
County is 30 miles square and has a pop- 
ulation of only 4,000, of which number 
but 500 are land owners. 

Maxwell Makes Detroit to Indianapolis 
and Return in 20:1 

Detroit, Mich., Oct. 21 — From De- 
troit to Indianapolis and return in 20 hr. 
and 1 min. for the 597.2 miles, is the run 
made by Ray McNamara, of the engi- 
neering department of the Maxwell Mo- 
tor Co. in a Maxwell stock car. He was. 
checked at the start and finish by W. D. 
Edenburn, local representative of the con- 
test board of the A. A. A., while in the 
Indiana city the checking was done by 
Jack Baci, A. A. A. representative for 
Indiana. On the run to Indianapolis the 
298.6 miles were covered in 8 hr., 58 min., 
or an average of 33 m.p.h. This run was 
1% hr. faster than the fastest railroad 
run. The start was made at 4.11 a. m. 
from the Maxwell headquarters on 
Woodward Avenue and McNamara 
reached Indianapolis at 1.09 p. m. After 
a stop of 14 min. he restarted and ar- 
rived here at 12.26 a. m. 

Tom Orr also made a fast trip in an- 
other Maxwell stock car, although he was 
considerably delayed by a series of tire 
troubles en route. 

Henney Buggy Will Build Bodies 

Freeport, III., Oct. 23 — The Henney 
Buggy Co., this city, will hereafter devote 
its plant largely to the manufacture of 
bodies for commercial trucks to be at- 
tached to Ford chassis. After a series 
of experiments, the plant has turned out 
a line of models to suit various indus- 
tries, ranging from the small package 
box or open body that can be fastened at 
the back of the seat on the Ford run- 
about, to the large steel paneled-inclosed 
body that is used largely by clothing, dry 
goods, and laundry firms, the bodies 
ranging in price from $18 to $100 accord- 
ing to the requirements of the trade. 

Master Carbureter on Owen 

Detroit, Mich., Oct. 26 — The Master 
Carbureter Corporation announces that 
the Owen Magnetic Co., New York City, 
which makes the Owen cars, has con- 
tracted for Master carbureters as stand- 
ard equipment. 
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Aluminum Alloy Pis- 
ton for Fords 

McQuay-Norris Mfg. Co. To 
Sell Set with Leak-Proof 
Rings for $30 

St. Louis, Mo., Oct. 22 — The McQuay- 
Norris Mfg. Co., this city, maker of 
Leak-Proof piston rings, has announced 
a die-cast aluminum alloy piston, com- 
pletely equipped with Leak-Proof piston 
rings and suitable for Ford cars. The 
company has adopted a new alloy, a 
product of the French patented Cothias 
process, which is composed largely of 
aluminum and known to the trade as 
Lynite. 

The conductivity of Lynite, it is stated, 
is calculated at three times that of 
cast iron and coefficient of friction 
is several per cent less than that of cast 
iron. 

The company sells four Lynite pistons 
for $30. This equipment will be in the 
hands of jobbers throughout the country 
in the near future and can be had for 
Ford motors that have been rebored to 
0.031 oversize. 

Miller Aluminum Alloy Carbureter 

Los Angeles, Cal., Oct. 19 — Harry 
A. Miller, this city, has placed a new 
carbureter on the market known as the 
Miller. It is constructed of Miller metal, 
an aluminum alloy discovered while ex- 
perimenting on a carbureter for military 
aeroplanes. 

Aluminum Piston Ring Tried 

Los Angeles, Cal., Oct. 24. — The 
Harry A. Miller Mfg. Co. has run a suc- 
cessful 12-hr. test of a new aluminum 
alloy piston ring in a motor with pistons 
also of aluminum. The new ring is a 
double, concentric pattern with light wall 
pressure and it is said that the effect of 
the run was merely to put a gloss on the 
surface of the rings. 

15 per Cent Raise for Rubber Men 

Akron, Ohio, Oct. 26 — About 1500 ma- 
chinists employed by Akron rubber com- 
panies and allied industries were notified 
to-day that their wages would be in- 
creased 15 per cent. The increase is made 
voluntarily by the employers and adds 
about $1,000 a day to the income of local 
machinists. 

Goodyear Sales Officials Meet 

Detroit, Mich., Oct. 22 — A conference 
was held this week of the Detroit dis- 
trict sales representatives of the Good- 
year Tire & Rubber Co. Business con- 
ditions and policies were discussed. 
Among the officials who were present 
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were C. W. Martin, manager of the auto- 
mobile truck department at the plant in 
Akron, Ohio; H. G. Palmer, assistant 
manager of the automobile tire depart- 
ment in Akron, R. S. Burnham, special 
manufacturers representative, R. H. 
Daniels, special sales representative 
from Akron; E. F. Jackson, district 
manager; C. W. Hockler, assistant dis- 
trict manager; W. A. Hazlett, city man- 
ager ; Harry Ammon, assistant city man- 
ager; J. P. Kennedy, manager of the 
local truck tire department; J. D. Hard- 
ing, manager of the electric tire depart- 
ment. 

$10 a Week Buys a Ford 

Boston, Mass., Oct. 23 — What is 
claimed to be the first offer of its kind, a 
Ford club financed by the Dorchester 
Trust Co., has been started in Boston. It 
originated with Wilbur F. Beale, treas- 
urer of the trust company, who worked 
out all the details and then began adver- 
tising it in the papers. The plans call 
for a person agreeing to deposit $10 a 
week with the trust company from now 
on for a period of thirty or thirty-five 
weeks depending upon whether a runa- 
bout or a touring car is wanted. The 
bank will pay interest upon the deposits, 
but those who enter the plan must agree 
not to withdraw any of the money until 
the time limit is up. Then if the deposi- 
tor decides that he does not want a car 
he can have his money and the interest 
back. It will be paid over to him and he 
will be sent to a garage if he decides he 
wants a car and there he will get a new 
Ford machine. If he wants any extras 
put on there is a clause in the contract 
requiring the depositor to continue put- 
ing $10 a week in the bank until the 
extras are all paid for. If depositors 
prefer a more expensive car arrange- 
ments may be made later to carry along 
deposits for such a one. 

Garford Men Study Worm Drive 

Philadelphia, Pa., Oct, 22 — Fifty 
owners and drivers of Garford trucks 
together with the Garford organization 
in Eastern Pennsylvania assembled at 
the salesroom and service station of the 
Garford Philadelphia Co., last evening, 
to study the construction and operation 
of the Sheldon worm gear drive axle used 
on the Garford truck. E. A. Shelly, ad- 
vertising manager of the Sheldon Axle 
& Spring Co., discussed the salient points 
of worm gear constructions. 

Manzel Pump Reduced to $15 
Buffalo, N. Y., Oct 21— The price of 
the two-cylinder engine-driven tire pump 
made by the Manzel Bros. Co., this city, 
has been reduced from $20 to $15. This 
price will include all fittings ready for 
immediate installation. 
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To Make Trailers— The Lowell Cutter 
Co., Lowell, Mich., has added the manu- 
facture of automobile trailers to its ac- 
tivities. 

Timken Roller Bearing Adds— The 

Timken Roller Bearing Co., Canton, 
Ohio, is building an addition to its grind- 
ing room. 

Beach Creek Co. Builds — The Beach 
Creek Auto Co., Beach Creek, Pa., will 
build a two-story factory. The esti- 
mated cost is $25,000. 

Guide Motor Co. Adds — The Guide 
Motor Mfg. Co., Cleveland, Ohio, will 
construct an addition to its plant at 
Madison and West 114th Street. The es- 
timated cost is $3,000. 

Rutenber Adds— The Rutenber Motor 
Co., Marion, Ind., has contracted for the 
building of a third story to its plant, 
which will give the company 30,000 ft. 
more floor space and will increase its 
capacity 40 per cent. 

McQuay-Norris Adds— The McQuay- 
Norris Manufacturing Co., St. Louis, Mo., 
maker of Leak-Proof piston rings, has 
purchased a tract just east of its pres- 
ent building at 2808 Locust Street and 
will begin the erection of an addition 
immediately. 

Heron Adds— The Heron Mfg. Co., 
Utica, N. Y., will build a two-story ad- 
dition, 85 by 150 ft., costing about $100,- 
000. This will practically double its 
present working force. The company 
recently received a large order for the 



manufacture of a daily minimum of 4000 
connecting rods for engines. 

Milwaukee Engine Plant Started — 
The Milwaukee Auto Engine & Supply 
Co., 708 Winnebago Street, Milwaukee, 
Wis., has broken ground for its new fac- 
tory and machine shop at Twenty-ninth 
Street and Meinecke Avenue. Work will 
be rushed so that occupancy may be 
taken early in December. The shop will 
cost about $15,000. 

Hoosier Auto Parts Co. Incorporates — 

The Hoosier Auto Parts Co., Muncie, 
Ind., has incorporated with a capital 
of $100,000. The company is putting 
its plant into first class condition and 
operations are expected to commence 
the manufacture of parts for clutches, 
universal joints, etc., as soon as condi- 
tions will permit. A service department 
will be maintained for supplying repair 
parts on jobs formerly turned out by 
the B-T-K Gear & Engine Co., the plant 
of which was recently bought by the 
Hoosier company at a receiver's sale. 

F.-W.-D. Adds— The Four Wheel Drive 
Auto Co., Clintonville, Wis., will enlarge 
its headquarters and add to its equip- 
ment. A new stock room 46 by 120 ft. is 
being built. A number of new heavy 
duty turret lathes, milling machines, 
boring bars and drill presses are being 
installed. There will be a new machine 
section, 64 by 120 ft. A new heat treat- 
ing and tempering room, 20 by 40 ft. 
This latter room is completed. The com- 
pany has just completed a building en- 



tirely separate from the plant This 
building is entirely of steel, is fireproof, 
and will be used for the storage of oils, 
grease and paints. 

Wallis Tractor Plant to Move— The 
plant and headquarters of the Wallis 
Tractor Co., Cleveland, Ohio, owned prin- 
cipally by Racine, Wis., capital, will be 
moved to Racine by the end of October. 
The concern was organized about eigh- 
teen months ago by H. M. Wallis, presi- 
dent of the J. I. Case Plow Co., Racine, 
whose son is the designer of a farm 
tractor. A plant was established at 
Cleveland, in charge of the son. It is 
now desired to concentrate production t 
Racine, and a large part of the former 
Racine-Sattley Co.'s Racine works have 
been leased as a permanent home for the 
tractor company. 

Kellar Tool Busy.— The Kellar Pneu- 
matic Tool Co., South Brooke Street, 
Fond du Lac, Wis., specializing in the 
manufacture of special tools, dies, 
punches and similar tools for manufac- 
turers of motors and motor vehicles, has 
been obliged to put on a night shift to 
accommodate the extraordinary demand. 
According to Julius Kellar, Jr., general 
manager, the company has enough orders 
from one motor car manufacturer alone 
to keep the plant taxed to capacity night 
and day until the ened of the year. Mr. 
Kellar also said that during the last 
four or five months the company has 
turned down from $2,000,000 to $3,000,- 
000 worth of war business. 



The Automobile Calendar 



Oct. 29. 



Nov. 1-3 . 
Nov. 2.. . 



Nov. 12-20. 



Nov. 18 

Nov. 18 

Nov. 22-27 . 



Nov. 29-Dec. 4. 
Dec. 6-11 



Dec. 31 -Jan. 8. 



Jan. 3-9. 



.Indianapolis, Ind., Claypool 

Hotel, S. A. E. Meeting 

of Ind. Section. 
■ Pasadena, Cal., Show, Hotel 

Green, Walter Hempel. 
.New York City, Sheepshead 

Bay Speedway, 100-Mile 

Race. 

.Providence, R I., Show, 
State Armory, Rhode 
Island Automobile Deal- 
ers' Assn. 

.Arizona 150-mile Grand 
Prix. 

.New York City, S. A. E. 
Met Sec. Meeting-. 

.Binghamton, N. Y., Show, 
State Armory, Bingham- 
ton Automobile Dealers' 
Assn. 

.Electric Prosperity Week. 

.Springfield, Mass., Show, 
Auditorium. 

.New York City, Sixteenth 
Annual National Auto- 
mobile Show ; Grand 
Central Palace; National 
Automobile Chamber of 
Commerce. 



1916 

.Importers' 
Astor. 



Salon, Hotel 



Jan. 5-6. 



Jan. 7, 8, 10, 11. 



Jan. 8-15. 



Jan. 8-15. 



Jan. 18-22. 
Jan. 22-29. 



Jan. 24-29. 



Jan. 29-Feb. 5 . . 



Feb. 7-12. 



Feb. 14 . 



. New York City, S. A. E. 
Winter Session. Stand- 
ards Committee Meeting. 

.New York City, Convention 
National Assn. of Auto- 
mobile Accessory Job- 
bers. 

.Cleveland, Ohio, Show, Wig- 
more Coliseum, Cleveland 
Automobile Show Co. 

.Philadelphia, Pa., Show, 
Philadelphia Auto. Trade 
Assn. 

.Lancaster, Pa., Show, Con- 
estoga Park Pavilion. 

.Chicago, 111., Show, Na- 
tional Automobile Cham- 
ber of Commerce ; Coli- 
seum and First Regiment 
Armory. 

.Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

.Minneapolis, Minn., Show, 
National Guard Armory, 
Minneapolis Trade Assn. 

.Kansas City, Mo., Show, 
Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

.Des Moines, la., Show, Des 
Moines Auto. Dealers' 
Assn. 



Feb. 15-20 Omaha, Neb., Show, Omaha, 

Automobile Show Assn. 

Feb. 19 Newark, N. J., Show. 

Feb. 20 Grand Rapids, Mich., Show. 

Kltngman Furniture Ex- 
hibition Bldg., Automo- 
bile Business Assn. 

Feb. 21-26 Syracuse, N. Y., Show, 

Syracuse Automobile 
Dcfilcrs 

Feb. 29-Mar. 4 Fort Dodge, la.. Show, 

Terminal Bldg., Ft. 
Dodge Automobile Deal- 
ers' Assn. 

March 4-11 Boston, Mass., Car and 

Truck Show, Mechanics 
Bldg. 

May 13 New York City, Sheepshead 

Bay Speedway Race. 

May 30 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines, la.. Track 

Race. 

July 4 Minneapolis Track Race. 

July 4 Sioux City Track Race. 

July 15 Omaha, Neb., Track Race. 

Aug. 5 Tacoma Track Race. 

Aug. 18-19 Elgin Road Race. 

Sept. 4 Des Moines Track Meet. 

Sept. 15 Indianapolis Track Race. 

Sept. 16 Providence Track Race. 

Sept. 30 New York City Sheepshead 

Bay Race. 

Oct. 7 Omaha Track Race. 

Oct. 14 Chicago Track Race. 
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Milburn Electric in Hartford — The 

Thomas A. Stewart Co., 69 Pearl Street, 
Hartford, Conn., has been appointed dis- 
tributor of the Milburn electric in Hart- 
ford, Tolland, Litchfield and Middlesex 
counties. P. A. Wainwright of Hart- 
ford has been placed in charge of the 
automobile department. Temporary ve- 
hicle quarters have been secured in the 
Cole Service station at 67 Mulberry 
Street and later the company will be lo- 
cated in the remodeled Heublein garage. 
This is the initial appearance of the Mil- 
burn in this section of the State. 

New Delion Tire Sub-Agencies — The 
Delion Tire Sales Co., 203 Allyn Street, 
has appointed the following sub-agents: 
W. E. Luettgens, South Manchester; H. 
H. O'Neil, New Britain; the B & S Tire 
Repair Co., Middletown. 

Late Ohio Trade News — E. T. Paul, 
123 Parsons Avenue, Columbus, Ohio, has 
taken the central Ohio agency for the 
Quaker line of tires. 

The Cott-McKelvey Company, 448 
North High Street, Columbus, has opened 
a service and repair department in con- 
junction with the Pullman and Jackson 
agencies. 

The Griswold-Sohl Co., Columbus, has 
purchased the stock of Harry E. Smith, 
automobile dealer at 43 West Broad 
Street.which will continue the business at 
present at the same location. Later on 
the stock may be moved to the Griswold- 
Sohl Building. 

Spokane News — The C. H. Hornburg 
Co. has moved into new quarters at 1421 
Second Avenue. It will continue to 
handle the Regal line. 

The latest addition is the Oldsmobile 
Co., incorporated for $50,000, and com- 
posed of G. K. Marsh, F. M. Marsh, 
Henry Madigan and R. L. Strickie. This 
company will distribute Oldsmobile cars 
in eastern Washington, except three 
counties south of the Snake River, and all 
of northern Idaho. Headquarters are at 
2122 Walnut street. 

Opens Portland Tire Shop — G. M. 
Thomas, inventor of a stretchless inside 
tire, with stores in Los Angeles and San 
Diego, Oakland and San Francisco, Cal., 
has opened a tire shop at 82 Broadway, 
Portland, Ore. • 

Seattle Truck Co. Moves — Gerlingcr 
Motor Car Co.,- distributors of Federal 
trucks, have moved into its new home, 
2319-23 Fifth Avenue, Seattle. 

Late Louisville News — Robinson Bros. 
& Co., 609 West Main Street, has ac- 
quired the agency for the Globe tire. 

The Paige Motor Sales Co., 725 South 
Third Street, Louisville, Ky., has se- 
cured the agency for the Grant in the 
Louisville territory. This concern also 
handles the Paige. 

The Breyfogle-Green Co., 1600 South 
Second Street, has secured the agency for 
the Allen. 



The Louisville Auto Top Co. has 
opened an office and shop at 304 West 
Breckenridge Street. The concern, of 
which R. P. Bottorff is the manager, will 
make a specialty of auto trimming. 

The National Auto Sales Co. will move 
on Oct. 15 from 728 South Fourth Street 
to 931 South Third Street, the former 
location of the Louisville branch of the 
Ford Motor Co. The National company 
will handle tire accessories and used 
cars, and will also engage in general re- 
pair and garage business. 

New Savage Tire Agencies — The Sav- 
age Tire Co. of California, manufac- 
turer of Savage tires, has established 
representation in Seattle with the Tyre 
Shop, 607 East Pike Street, Seattle, 
Wash., of which H. B. Wilbur is man- 
ager. The firm will act as distributor in 
Seattle and the territory north to the 
Canadian boundary line. The Savage 
Tire Co. also has established a distribut- 
ing agency for the State of Oregon at 
Portland. 

New Gasoline Stations in Los Angeles 

— With the completion of ten gasoline 
service stations in Los Angeles, the Ven- 
tura Refining Co. is now in better posi- 
tion to supply the trade. The service 
stations conform in detail to the style of 
architecture found in the old California 
missions. Aside from the unique style 
of architecture, a striking feature is an 
absence of gaudy signs. Only a small 
gold-lettered sign giving the name of the 
company and a mission bell, the trade- 
mark of Ventura gasoline. 

Recent N. Y. Leasee — The Jandorf 
Automobile Co., New York City, has 
leased the fourth floor of 239-241 West 
Fifty-sixth Street, and also the entire 
building at 303-307 West Fifty-ninth 
Street. The Hayes-Diefenderfer Co. has 
leased the second floor at 239-241 West 
Fifty-sixth Street. The C. T. Silver Co. 
has leased the top floor of 3-7 West Sixty- 
first Street. This company has moved to 
its permanent home in the Silver Build- 
ing, corner North Broadway and Manor 
House Square, Yonkers. The Globe Tire 
Co.. formerly at 228 West Fifty-eighth 
Street, has moved to 1853 Broadway, 
where larger quarters have been at- 
tained. The Holbrook Body Co. has 
leased 28,000 sq. ft. in the block Forty- 
third to Forty-fourth Street, Eleventh 
and Twelfth Avenues. The Ford Steel 
Pneumatic Shock Absorber Co. has leased 
space in the Circle Building, Columbus 
Circle. The Akron Tire Co. has taken 
space in the Thoroughfare Building, 1777 
Broadway. The third floor at 319-320 
West Forty-eighth Street has been leased 
to the Maxwell Motor Sales Co. 

A lease has been made by the Kent 
Motors Corp. for one-half of the fifth 
floor in the building at 1700 Broadway 
The Pullman Motor Car Co. has leased 
space at 1922 Broadway, The building 



at 233 West Fiftieth Street has been 
taken by the Northern Pacific Motor Co. 

Denver Trade News— The Platt-Faw- 
cett Motor Co., 1249 Broadway, Denver, 
Stearns, Paige and Mitchell distributor 
for Colorado and Wyoming, has dropped 
the Mitchell and is handling the other 
two exclusively. 

The Maines-Hough Motor Co., 439 
Broadway, Colorado and Wyoming dis- 
tributor for the Chevrolet and Monroe, 
has added the Mitchell agency for the 
same territory. 

Shannon G. Loes, formerly sales man- 
ager for the Jones Motor Car Co., Inc., 
Richmond, Va., Cadillac distributor, has 
taken the position of sales manager for 
the Charles F. Cole Corp., 35 East Col- 
fax Avenue, Denver, Pathfinder dis- 
tributor for Colorado and Wyoming. 

W. R. Woods, formerly Hupmobile 
agent in the Cripple Creek, Col., district, 
has been made sales manager for the 
Hupp Motor Sales Co., 1260 Broadway, 
Denver, Colorado and Wyoming dis- 
tributor for the Hupmobile and Loco- 
mobile. George De Witt, formerly dis- 
trict salesman for the Cadillac in Texas 
and Louisiana, and also formerly well 
known as a Buick racing driver, has 
been made assistant sales manager and 
given charge of the city sales for the 
new Hupmobile concern. 

The Denver local agency for the Na- 
tional has been transferred from the 
A. T. Wilson Auto Co. to W. F. Bell, 
1616 Broadway. 

Tom Botterill, 1278 Broadway, Den- 
ver, Dodge, Pierce and Hudson dis- 
tributor for Colorado, Wyoming and 
Utah, has left for Detroit and Buffalo 
to visit the three factories. He is ac- 
companied by Frank Botterill, a brother 
and manager of his Salt Lake City 
branch, which is known as the Tom Bot- 
terill Automobile Co. 

W. W. Beeson, Colorado and Wyoming 
distributor for the National, has opened 
permanent headquarters at 1616 Broad- 
way, Denver. 

The Victor Auto Co.'s garage, Victor, 
Col., has been established as official 
Hupmobile service station, to work in 
connection with the Woods Auto Co., 
Hupmobile agent for the Victor district. 

W. F. Bell has secured the Colorado 
and Wyoming territory for the Monarch, 
and has established headquarters at 1616 
Broadway. 

Plans have been completed by the 
Northwest branch of the Metz Company 
for a three-story fire proof building on 
East Pike Street, Seattle. The building 
will be completed by March 1 at an esti- 
mated cost of ?25,000. 

Paterson Agency Moves — R. W. Vin- 
ing, who has the New England distribu- 
tion for the Paterson, has just moved 
into new quarters in a building at 1121 
Commonwealth Avenue, Boston, Mass. 
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Automobile Agencies Recently Established 



Alabama 

Birmingham King Birmingham Motor Co. 

Arkansas 

Hope King C. C. Spraglns 

Paragould Halladay W. S. Coleman & Son» 

California 

Hollywood Apperson .... Ralph H. Clark 

Lor Angeles Enger Irving Motor Car Co. 

Los Angeles Grant Bekins-Speers Motor Co. 

\xa Angeles Hollier Stone-Dancy Motor Sales 

Co. 

Los Angeles Kelly- 

Sprlngfield.Stone-Dancy Motor Sales 
Co. 

Monrovia Chevrolet... .Foulke St Deatherage 

Redlanda Chandler Park Garage 

Redlanda Oakland Park Garage 

Redlanda Chevrolet... .C. H. Clem 

Colorado 

Akron Grant City Garage 

Boulder Stearns F. Deckel man 

Boulder MeU J. A. Outhier 

Buena Vista Haynes VV. C. Fletcher 



Burlington 
Calhan 



.Meti G. Danforth 

.Grant R. Gates 

Canon City Grant J. E. Myers 

Cheyenne WellB . . . . Mett D. R. Pordy 

Colorado Springs . . Grant H.N. Richmond & Sons 

Colorado Springs. . Steams Ferguson St Ingersoll 

Colorado Springs. . .Haynes E. D. Man- 

Delta Ford Allen Garage 

Denver Abbott-. 

Detroit J. M. Patrick 

Denver Paige Platt-Fawcett Motor Co. 

Denver Denby A. C. Wagner 

Eaton Grant C. W. SchulU 

Elizabeth Grant R. Gate* 

Fair Play Apperson H. Bergrtrand 

Flagler Metz Lewis Clark 

Fort Collins MeU L. W. Van Dyke 

Fort Collins Inter-State. ..C. B. Moasman 

Fort Morgan MeU... . J. M. Smfield 

Ft Collins Studebaker. .E. O. Sinard 

Ft. Morgan Grant A. C. Gillette 

Grand Junction Ford R. G. Miller 

Greeley Ford Universal Motor Car Co. 

Greeley Inter-State. ..C. C. Kersey 

Greeley Meti F. P. Meeker 

Haxtum MetI M - Anderson 

Idalia Grant G. F. Conrad 

Iljff Metz W. F. Alexander 

Leadville Haynes Cloud City Garage 

Limon Grant R. Gates 

Longmont Grant L. L. Swenson 

Longmont Inter-State. ..Watt* & Hylton 

Longmont Mett F. HDdreth 

Loveland Inter-State. ..A. Straight 

Loveland. . Grant C. W. Coffman 

Manzanola Grant Manzanola Mer. Co. 

Mattlaon Mett K. Koontt 

Montrose Dodge Silver Motor Co. 

Ordway Studebaker. .E. W. Cleverly 

Ouray. Ford W. F. Wheeler 

Ouray Dodge Silva Auto Co. 

Pueblo Mett F. Hamilton. 

Pueblo Grant Richard Birge 

Pueblo Studebaker. G. G. Russell 

San Luis Apperaon W. S. Parrish 

Steamboat Springs. Dodge J. A. Brobeck 

Steamboat Springs. Grant A. H. Poppen 

Sterling Inter-State... Ideal Auto & Mch. Co. 

Trinidad Mett J. I. GJendennlng 

TTma Grant O. E. Stimson 

Vilas Mett C. F. Wheeler 

Walsenberg Metz C. B. Blanton 

Wray Metz McGinnis Bros. 

Connecticut 

Norwalk Kissel F. E. Lockwood St Co. 

Georgia 

Columbus Apperaon B. Y. Hill Garage 

Illinois 

Abingdon Maxwell Reynolds & Fields 

Alton Haynes C. G. Luft 

Bloomington Steams- 
Cairo Chalmers A. W. Nell 

Knight... C. W. Frey 
Champaign Milburn 

Elec R.C. Nelson 

Chicago Oldamobile. ..P. Lorenren 

Chicago Enger Central Sales Co. 

Colfax Ford F. M. Hager 

Decatur Mitchell L. W. Cook 

Freeport Mitchell M. L. Miller 

Jacksonville McFarlan . . . Donald Joy 

Jacksonville Jeffery Jacobs & Meyer 

Jacksonville Haynes w. C. Hamm 

Manito Oakland Frank Wilson 

Mendota Franklin Thier & F aider 

Murphysboro Chalmers.. . .George Huthmaker 

Murphysboro Oldamobile. ..P. B. Outhouse 8t Co. 

Pekin Davis H. A. Reuling & Son 

Rockford Paige F Carlaon 

Shirley Reo Charles Hutchinson 

Springfield Oldsmobile. ..White Garage 

Springfield Chevrolet... C. E. Knecht 

Strawn Dodge Bros. Stonier Brothers 

Weldon Reo M. H. Shinneman 

Indiana 

Evansviile Packard Walton Motor Co. 

Fort Wayne Westcott Furhman Auto Co. 

Iowa 

Anamosa Kissel Anamosa Auto Co. 

Cedar Rapids Vim P. Perley 

Des Moines Stearns. Hal Wells 

Des Moines Kissel Guarantee Motor Co. 

Fonda Kissel Kenning Auto Co. 



GUdden King E. O. Potter 

Grinnell King Hawkeye Motor Sales 

Co. 

Hebron Chandler. . . . Hayes Company 

Manilla Dodge J. J. Meehan 

Mt. Ayr Briscoe H. Reynolds 

Mt. Ayr Hudson H. Reynolds 

New Hall King N. Tvedt 

Waterloo Abbott- 
Detroit.. G. W. Campbell Co. 
Waukon Oldsmobile. ..J. G. Minert Auto Co. 

Kansas 

Chapman Ford Arnold Ik Son 

Clmmarron Ford Luther & Sons 

Coldwater Overland O. Taylor 

Great Bend Franklin F. Selle 

Harper Paige Cunningham St Williams 

Horton Bulck Winterschedit St Sautter 

Hutchinson Detroit 

Electric . . . Walnut Street Garage 

Sterling Ford Farmers Supply Co. 

Topeka Saxon Capital Auto St Supply 

Kentucky 

Carroll ton King Thomas Garage 

Louisville Scripps- 

Booth Callahan Motors Co. 

Louisville Grant Paige Motor Sales Co. 

Louisville Allen Breyfogle-Green Co. 

Maine 

Greenville Chandler W. R. DaUey 

Portland Allen Pateraon Garage Co. 

Maryland 

Baltimore Standard Little Giant Sales Co. 

New London Apperson J. R. Brandenburg 

Massachusetts 

Boston Westcott Bishop Motor Sales Co. 

Boston Pullman W. J. Hurley 

Brockton Kissel Kissel Kar Brockton Br. 

Lowell Dodge Bros . . L. Rochette 

North Adams Oldsmobile. ..M. O. Haggerty 

S. Deerfield Oldsmobile. ..T. J. Aheam 

Springfield Haynes Springfield-Haynes Co . 

Weymouth Pullman C. R. Potter 

Worcester Jackson Greene Hale Co. 

Worcester Steams- 
Knight H. E. Plimpton 

Worcester King H. B. Pulslfer 

Michigan 

Adrian Dodge Wilcox Hardware Co. 

Addison Maxwell Frank Barnaby 

Ann Arbor Overland Del. Begole 

Baldwin Ford G. F. Duffing 

Baldwin Studebaker. . W. T. Wilkinson 

Battle Creek Paige C. H. Haagland 

Carson Dodge Carson City Auto Co. 

Carson Oakland Carson City Auto Co. 

Charlevoix Haynes A. L. Hart St Son 

Dowagiac Ford Scammon & Adams 

Dundee Chalmers Mclntyre Bros. 

East LeRoy Ford F. E. Riley 

Fair Haven King Guy La Bounty 

Grand Ledge Studebaker. R. Watson 

Grand Rapids Pullman S. A. Dwight 

Grass Lake Studebaker. .E. A. Croman 

Hancock Eagle M. 1. Carroll 

Hartford Regal C. G. Warren St Son 

Ionia Dort Benedict Buick Co. 

Ionia Oldsmobile ..C. H. Welker 

Ishpemlng Buick A. J. Hasselblad 

Kalamazoo Imperial O. Baker Sr Son 

Lansing Auburn D. H. Mills 

Lansing Dort Dort Motor Sales Co. 

Litchfield Overland F. S. Sackett 

Marcellus Dodge R. T. Loveridge 

Marquette Bulclr Cleophas Meilleur 

Mt. Clemens Oakland E. H. Donald 

Ontonagon Briscoe C. W. Brown 

St. Johns Briscoe Hunt St Allison 

St. Johns Jeffery Steel St Valentine 

Sheldon Overland J. M. Wilson Auto Co. 

1 J. M. 



Sheldon Hudson . 

South Lyons Dodge . 



Wilson Auto Co. 
C. E. Arms St Son 



Minnesota 

Ada Allen Ada Auto Co. 

Aitkin Franklin Northwestern Service 

Co.. Inc. 

Buffalo I-ake New Era Wm. Grunke 

Chaska New Era J. G. Bierlein 

Cokato King Christofferson Si t,arson 

Duluth Munroe J. M. Fold 

Duluth Rauch St 

Lang S. L. Potts 

Duluth Steams- 
Knight. . . -S. L. Potts 

Duluth Pullman S. L. Potts 

Hastings Kissel A. R. VValbridge 

Luverne Allen W. Nelson 

Luverne Hudson W. Nelson 

Minneapolis Herfl- 

Brooks Eagle Motor Works 

Morris King S. Stewart 

Redwood Kails Franklin C. D. Thompson 

Red Wing Studebaker M. A. McNiff 

Rochester DodgeBros. .R. N. Sweet 

St. Clair Maxwell Leo Hardware Co. 

Springfield Oakland B. F. Mowry 

Virginia Dodge Bros . . Carl Shapiro 

Winona Maxwell Gate City Motor Co. 

Missouri 

Centralis Reo L. St H. L. Roemer 

Cape Girardeau ... Chalmers . W. D. Black 

Flat River Chalmers B. A. Eaton 

Kansas City Enger Packard-Missouri Co. 

Springfield Stutt JoeJKeet 



St. Louis Elco Motor Car Repair St 

Supply Co. 

St. Louis King Brinkman Motor Car Co. 

Shelbina Buick Byron Maupin 

Shelblna Dodge J. C. Jewltt 

Montana 

Billings Oakland Batty Motor Co. 

Dodaon Ford J. H. Moore 

t...J. W. Drake 



Lewiston Oldsmobile . 



Nebraska 

Cozad Oldsmobile... W. Robertson 

Fremont Apperson Hall 8c Steele 

Lincoln Kissel A. H. Meyers 

Omaha Enger Foshier-Enger Co. 

Omaha Moline- 

Knight . R. G. Davis 

New Jersey 

Bradley Beach King E. S. Thomas 

Matawan King ..J. C. Bushnell 



Albuquerque. 



New Mexico 

Mett F. E. Dearth 



New York 

Buffalo Hupmobile...Buse-Patten Motor Car 

Co. 

Buffalo Inter-State . . . Blackburn Sales Co. 

New York King Mineola Garage 

Rochester Enger Helber Motor Car Co. 

Schenectady .Kissel Wm. D. Havens 

Shelter Island King G. B. Wells 

Silver Creek Oldsmobile ...Wm. J. Dickerson 

White Plains Kissel Kissel Kar Garage Co. 

North Dakota 

Flasher Overland . . . . F. Swanaon 

Velva Grant E. R. Teich 

Ohio 

Alliance Alter E. R. Coleman 

Alliance King J. F. Brannon 

Bucyrus Enger F. J. Norton Sons 

Columbus Madison .... Miller St Carpenter 

Portsmouth Vim R. S. Prichard 

Rayland Oldsmobile ...W. D. Hoge 

S. Charleston Oldsmobile. ..Sullivan Auto Co. 

Toledo Grant Union Supply Co. 

Xenia King Page-Maxwell Sales Co. 

Wyoming- 
Sheridan Grant W. C. Reld 

Oklahoma 

Oklahoma City. Marion Sutter- Johnson Motor 

Co. 

Pennsylvania 

Addison Enger Straw St Dean 

Germantown .... King Del mar Garage 

Harrisburg Studebaker. .Ford Sales Co. 

Hawley Dodge Bros . Gottlieb Matter St Sons 

Hazleton Enger G. W. Wilmot 

Lancaster Enger O. H. Shenk 

Monessen Oldsmobile .H. N. Odbert 

Parkers Landing . Apperson .... Gibson St Sorgen 
Philadelphia Kissel Baker-Price Co. 



South Dakota 

..King F. H. Folberg 



Sinai 

Texas 

Fort Worth Franklin . . . G. L. Omohundro 

Houston Apperson .... Young & Dwire Co. 

Marble Falls Oldsmobile. .Marble Falls Garage 

Mesqulte Kissel Humphreys & Vauston 

Vermont 

Burlington Kissel Todd St Tupper 

Virginia 

Big Stone Gap Enger Dominion Motor Car Co . 

Washington 

Spokane Velie Franklin Auto Sales Co. 

Tacoma Enger W. E. Newton 

Walla Walla Hupmobile. ..Alvio Coyle 

Wisconsin 

Eagle Oldsmobile. ..Smart Bros. 

Eau Claire Velie Murphy 8t Costello 

Eau Claire Allen Murphy & Costello 

Ellcborn Ford Smart Bros. 

Fox Lake Chalmers. . . .Murphy Garage 

Hartford Kissel Schauer Brothers. 

JanesviUe Chalmers Prielipp St Conway 

Kewaskum Chalmers . . . . L. Rosenheimer 

Manutowoc Chalmers L. J. Anderson Co. 

Marion Kissel F. J. Haufe 

Milwaukee. ..... King Lauson-Salestine Co. 

Milwaukee Allen Lauson-Salentine Co. 

Milwaukee Westcott Collins Garage Co. 

Milwaukee Princess Milwaukee Motor Sales 

Co. 

Milwaukee Hollier Wells Garage Co. 

M inneapolis Stearns- 

Knight Rauch & Lange Electric 

Car Co. 

Oconto ... Studebaker. .Henry Bradley 

Oconto Jeffery H. Lingelbach 

PlattevUle Dodge Bros. ..The Eagle Garage 

Sheboygan Chalmers G. St H. Motor Co. 

Sheboygan Oldsmobile. ..Prange Motor Co. 

Sheboygan Chevrolet.. .. Prange Motor Co. 

Sargeant .New Era. . . .Grimm Bros. 

Westfield Dort Schauer Bros. 

Watertown Oldsmobile. ..The Service Co. 

Wyoming 

Basin MeU G. R. Hoover St Co. 

Dayton MeU R. W. Ratcliff 
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Vast Progress in Motor Design 

Nearly All Engines of Recent Design Are Years Ahead of 1915; 
Models — Higher Pressures and Higher Speeds the Rule 
— Better Lubrication — Less Vibration — 
Greater Economy 



By A. Ludlow Clayden 



NEVER in the whole history of the automobile has the 
design of any part progressed so much in one year 
as has that of the American automobile engine dur- 
ing 1916. Owing to a variety of causes, change was forced 
upon the motor manufacturer and upon the automobile 
makers. The opportunity has been seized upon by engineers 
to let loose the pent up knowledge they had accumulated 
through the several years previous, so American engine de- 
sign and construction has leaped forward in a year as far as 
Europe advanced in the previous three or four. From a 
position in the rear, in the engineering sense, the American 
tnotor has made a forced march to the van and stands along- 
side the best of foreign products. 

Higher Speed 

It is greatly to be regretted that the habit ever arose of 
estimating speed by revolutions per minute. The speed that 
counts in an engine is the speed of piston movement in feet 
per minute and it is easier to get high crankshaft speed than 
high piston speed. On a 3-in. stroke 3000 r.p.m. means just 
the same piston speed as does 1500 r.p.m. for a 6-in. stroke, 
so there is little sense in calling the former a high speed and 
the latter a slow speed engine. 

Similarly, horsepower ought to be plotted against piston 
speed rather than against revolutions, and the quality of 
the engineering in a motor is better judged by a curve of 
brake-mean-effective-pressure plotted against piston speed, 
than it is by any ordinary power curve plotted to revolutions. 
Of course, both curves show the same forces and velocities in 
different forms of expression, but the ip-piston speed curves 
are at a glance, indicative of the relative quality of two mo- 
tors while the hp.-r.p.m. curves are not. 

Still, however the plotting is done, the fact remains that 
piston speeds have risen enormously this year, and in con- 
junction gas speeds through valves and passages. Simul- 
taneously, modern motors are expected to operate at slower 



speeds than formerly, so the total range of spe0d has been \ 
widened at both ends. This has made things distinctly dim- 
cult for carbureter makers, but they have risen to the occa- ' 
sion very well. , 

Demands of User Complex 

The automobile engineer has this year been asked to give 
the following new features to his engine: 

Higher maximum speed. . 

Lower minimum speed. ' '"' J ' ' 

More power at all speeds. 

Greater quietness. ; ' \\ 

Better gasoline economy. 

Lighter weight. 

Less vibration. 

Better oil economy. ;.,./•' 

Smoother torque. . ij ;. , ■., 

Cheaper construction. . ., . . - ; , 
These make up a fairly formidable array of problems. 
To get the nearest approach to satisfaction of all these, de- 
mands there has been produced: 

The eight. 

The twelve. ; 
The aluminum piston. 
The aluminum cylinder. 
Larger crankshafts. 
Higher pressure lubrication. 
Higher compression. 
Larger valves. 
More elaborate cams. 
Simplified gas passages. 
Greater rigidity. 
Less machining; 
New i machine tools. 
Much credit for the progress made belongs to. \ 
shop men, the, factory superintendents and .1 
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PI5TON SPEED IN rtCT PEE MINUTE 



I'ower and torque curves for the Continental light six, 3H by 5 in. 




Power and torque curvet for the Ferro eight, 3 14 by 4 in. 

whose names never reach the automobile public. Without 
the able support and help of these men the automobile en- 
gineers would have been handicapped heavily, for the all 
important requirement of inexpensive manufacture would 
have been impossible to combine with better performance. 

Overhead Valve Position Speculative 

Before descending into detail on what has been done, there 
are a few trends which should be noticed. A conspicuous 
one is that toward the overhead valve and this is likely to 
persist. The old idea that an overhead valve is essentially 
noisy is exploded utterly, the present trouble in the main is 
to control the lubrication of rockers and parts above the cyl- 
inders without flooding the valves themselves. 

Intimately bound up with the overhead valve is the de- 
tachable cylinder head that is returning to popularity, both 
for cheap motors and engines of the very highest class. What- 
ever the type of valve, the detachable head is a great ad- 
vantage to the car owner, because it renders carbon removal 
and valve grinding far easier than with any one-piece L- or 
T-head motor. It is a manufacturing advantage with most 
designs, and there is now no difficulty in replacing a head 
so that the water and gas joints are tight. Probably less 
leakage occurs with the detachable cylinder head than nor- 
mally is found around the valve plugs in the other type. 

Given the detachable head and the necessity for valve 
cages disappears, and it is the cage that has been liable to 
give most trouble in overhead valve motors. 

Cages are satisfactory if the volumetric efficiency is 



not very high, but as soon as pressures and temperatures 
rise there occurs trouble in cooling the valve cage seating 
and danger of cracking the cage. It is only on racing mo- 
tors that valves with seats in a non-detachable cylinder head 
are permissible, because valve grinding under such condi- 
tions is almost a factory job, as was found by the Hispano- 
Suiza Co. with a model of car that cost them much trouble 
and distress two years ago. 

Overhead Camshaft Not Popular 

While it becomes universal for racing, the overhead cam- 
shaft is not too attractive for touring car engines, because 
a quiet drive is difficult of attainment and lubrication is 
rather complicated. With the camshaft in the usual place and 
long, light push rods, it is now easy to design an enclosed 
rocker mechanism which will be self-lubricating without a 
pump feed, and the final arrangement will be more acces- 
sible than any overhead camshaft job. 

Of course the overhead shaft is comparatively new and 
development may easily show some scheme for simplification. 
The present situation is that the overhead valve presents no 
specially difficult problems, while the overhead camshaft still 
does. The self-lubricating bushing in which graphite is used 
as a part of the bearing surface has been applied successfully 
to the rockers of overhead valves and this needs little, if any, 
oil to keep it in good condition. Also there is the spherical 
end type of rocker like that used on the Brush engines, which 
contains its oil and uses all the lubricant without waste. 
The main reason for the overhead camshaft is to reduce to 
the minimum the reciprocating weight of the valve operating 
parts. For an engine to be used in a touring car the light- 
ness obtainable by employment of an overhead camshaft is 
not yet necessary, wherefore it is more likely that overhead 
valve development will be mainly in connection with cam- 
shafts in the crankcase position. 

Chain Drive Camshafts Slow 

The chain-driven camshaft has not developed to the extent 
expected, and the reason is mainly that manufacturers have 
been loath to spend enough to insure good chain. Good chain 
is expensive to make and cannot be sold cheaply, and there 
are only a very few firms in the world who can make really 
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good chain. Also, the application of 
a chain drive needs expert knowledge 
and automobile designers have often 
used chain in a way that no chain 
maker would approve. In such cases 
failure is usually blamed on the chain, 
which is totally unjust 

On the other hand, those few people 
who have used chain intelligently are 
extremely pleased with the result, and 
especially comment should be made on 
the success of the Packard-Morse auto- 
matic adjustment. It will be remem- 
bered that the Packard twin six has a 
triangular chain drive and that the 
sprocket which drives the pump and 
the generator contains within it an 
Oldham coupling which is in perma- 
nent operation. This coupling has 
taper tongues and this prevents the de- 
velopment of slack, while spring pres- 
sure takes up what little wear may 
occur. The device is simple, and has 
proved thoroughly effective, it is an 
American idea used with American 
chain and the results are better than 
the average attained with imported 
chain which was the most reliable sort 
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in the first attempts made by motor builders at chain layout. 
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Comparative valve diagram! for roller and mushroom tappets 

TABLE I 



Port Beneath 


Valve 


Equivalent Valve Lift For — 
Flat 30° 45° 


Diam. 


Area 


1 


0.785 


0.25 


0.26 


0.35 


1 1/16 


0.886 


0.26 


0.27 


0.37 


1 '/. 


0.994 


0.28 


0.29 


0.39 


1 3/16 


1.107 


0.29 


0.31 


0.42 


l '/< 


1.227 


0.31 


0.32 


0.44 


1 5/16 


1.353 


0.33 


0.34 


0.46 


1 tt 


1.485 


0.34 


0.36 


0.48 


1 7/16 


1.623 


0.35 


0.37 


0.51 


1 Vi 


1.767 


0.37 


0.39 


0.53 


1 9/16 


1.917 


0.39 


0.40 


0.55 


1 % 


2.074 


0.40 


0.42 


0.57 


1 11/16 


2.236 


0.42 


0.44 


0.59 


1 % 


2.405 


0.44 


0.45 


0.62 


1 13/16 


2.580 


0.45 


0.47 


0.64 


1 % 


2.761 


0.47 


0.48 


0.66 


1 15/16 


2.948 


0.48 


0.50 


0.68 


2 


3.142 


0.50 


0.52 


0.70 


2 1/16 


3.338 


0.51 


0.53 


0.73 


2 '/» 


3.546 


0.53 


0.55 


0.75 


2 3/16 


3.758 


0.55 


0.56 


0.77 


2 M 


3.976 


0.56 


0.58 


0.79 


2 5/16 


4.200 


0.58 


0.60 


0.81 


2 H 


4.430 


0.59 


0.61 


0.84 


2 7/16 


4.707 


0.61 


0.63 


0.87 


2 Vi 


4.909 


0.62 


0.65 


0.88 



well-known small engine of great simplicity and featured by the 
parts. Several sizes are made of correspondingly clean design 

Where gears are used for camshaft driving it is often 
found that a chain is used for the generator shaft. That 
is an anomaly which cannot endure and it is reasonable to 
expect that the complete adoption of chain driving will 
follow. 

Aluminum Pistons Arrive 

After years of experiment, years of skepticism, the alu- 
minum alloy piston has been accepted and bids fair to become 
the standard. The rapidly rising price of aluminum has 
retarded this development, but despite the high price alu- 
minum pistons are now fitted to motors on quite cheap 
automobiles. The aluminum piston, weight for weight and 
strength for strength, is the cheapest type. The light weight 
is necessary because of high piston speeds and it is cheaper 
to obtain it by using aluminum than by elaborately careful 
machining of iron or steel. There is less machining on an 
aluminum piston than on any other type, and it is easier 
machining too. Between die-cast and sand-cast pistons and 
pistons cast by a combined process part die and part sand, 
much argument remains which time alone will settle. It 
must be remembered, however, that die-casting is still in its 
infancy, while sand casting is not and the tendency is towards 
die-casting. It may prove to be but a temporary trend, but 
that it should so do seems improbable. 

Aluminum Cylinders on Trial 

In the race for lightness, the aluminum motor makes its 
debut as a standard product on one 1916 car alone. Na- 
turally this is a high-priced car, for aluminum cylinders 
are out of reach of the cheap car maker with the metal at 
its present price. During 1915 something like fifty cars have 
been in use with aluminum cylinders, and none have given 
trouble on this account. Each automobile was some 80 to 
120 lb. lighter on this account and so great a saving is well 
worth a small price increase. Development along this line 
depends entirely on the price of aluminum; should this fall 
the aluminum motor will become common very rapidly, but 
if it rises the day of aluminum cylinders will be postponed. 
At present that is all there is to be said. 

A gear ratio of 4.5 to 1 on high gear means a crankshaft 
speed of 2000 r.p.m. at 50 m.p.h. approximately. Again 
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Herschell-Spillman Eight 
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Small Sterling Eight Designed by A. P. Brush 
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A contrast in eights is provided by a Herschell-Spittman on the 
left of page 824 seen from the side and from beneath, and' the Ferro 
beside it. The former is an L head motor and has the side by side 
connecting rod arrangement, while the latter is provided with the 
most up-to-date idea in overhead valves and use the forked connect- 
ing rod system. The great rigidity of the bearing support in the 
HerschelUSpiUman motor is observable. The bearings in this motor 
are finished by an unique burnishing process. Connecting-rod bear- 
ings can be taken up just as for any other type of motor. At the 
bottom left of this page is the Port Huron eight, which is dis- 
tinctive by having the camshaft very high up. The valves are 
inclined at an angle of 135 degrees, which enables one cam to be 
used for each opposing pair of valves with straight push rods and 
no rockers. Detachable cylinder heads make the valve heads acces- 
sible and the wide angle brings the tappets into a position where 
they can be reached without as much trouble as usual in L head 



eights. Beside it is the Buda eight, a robust motor with all the 
characteristics of high quality workmanship that have given the 
Buda fours and sixes their reputation for long, trouble-free service. 

The drawings show two examples of the eights designed by A. P. 
Brush. That on this page is the Ferro and that on the page oppo- 
site is the Sterling. They have many points of similarity, of which 
the principal one is the overhead valves, the special type of rocker 
operation, and the casting of the two blocks of cylinders in one piece 
with the upper half of the crankcase. As can be seen in the cross 
sections, the rockers seat on ball shaped bolt heads instead of on the 
ordinary pin joint, and this facilitates adjustment because the bolt 
can be screwed down a little from outside the motor, so lowering the 
whole rocker and taking up any slack. Points of difference are that 
the Ferro, which is the larger, uses three crankshaft bearings and 
forked connecting rods, while the Sterling has the other kind of rod 
and only I wo crankshaft bearings 




Port Huron Eight 



The Buda Eight 
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These are three typical and different motors. On the left two views of the Herschell-SpiUman sis, a large and powerful T bead 
design. The intake it a Berschell-Spilltnan specialty. Excellent accessibility is a conspicuous feature as can be seen by the ample space 
round every part. Top right it the popular Continental light stay, a new motor this year. It hat a one-piece cylinder block and crankcate 
upper half and is 3% by 6. The oil pump it a plunger, driven off the camshaft and to very accessible, while valve accessibility it 
assured by the detachable cylinder head. Right lower, it quite a different tort again, being a heavy duty Wisconsin four. Thit it the 
only motor in the group with an L head cylinder and it may be teen that the carbureter and magneto are very easy of access 



approximately, this gives a piston speed of 1700 ft. per 
minute at 50 m.p.h. or 70 per cent above the speed on which 
the formula horsepower is based, if we assume an engine 
with the extremely popular stroke of 5 in. This increases 
the amount of any unbalanced force, or the pressure on the 
bearings due to inertia of the reciprocating masses as much 
as 89 per cent. In other words, the high-speed engine has 
almost double the unbalanced force of the old type if all other 
things are equal except gear ratio. 

In practice, of course, the high-speed engine has much 
lighter parts, and therefore is able to run at high speed 
with no greater vibratory stresses than the larger slow- 
speed motor, but the public have not been satisfied with the 
old type; so it has been necessary to reduce unbalanced 
stresses below the old level simultaneously with an increase 
in speed. Increasing the speed increases vibratory stress in 
proportion to the square of the speed and dimensions have 
not decreased in proportion to the square root of anything, 
wherefore much higher engineering quality is necessary in 
modern motors. 

The weight of reciprocating masses has been reduced 
enormously, size for size, and pressure on bearings reduced 
likewise, so that the balanced and unbalanced stresses due 
to the reciprocating masses in a 1916 engine may easily be 
less than in a 1915 engine of the same piston displacement. 
Multiple cylinders reduce the unbalanced forces by reducing 
individual piston weights, and higher speed sixes have allowed 
dimensions to be cut and weight reduced in proportion. With 
any motor having more than four cylinders it has been the 
balanced forces that have proved most troublesome. 

An automobile engine is balanced by virtue of the ability 
of the crankshaft to hold adjacent pistons so truly in rela- 
tive positions that the unbalanced forces due to the pistons 
individually cancel out. As the stresses increase in propor- 



tion to the square of the speed the strength of the crankshaft 
has been forced up likewise, and thus we see cranks on 
motors of 3 in. bore now often of well over 2 in. diameter. 
This vibration question has destroyed any idea that may have 
existed as to proportion between bore, stroke and crank 
diameter. In practice few modern motors have crankshafts 
less than 2 in. diameter and few if any go above 2% in. the 
limiting factor is now bearing speed and the largest crank 
which will keep this low enough is employed. A 2-in. crank- 
shaft turning at 3000 r.p.m. has a bearing speed of nearly 
1600 ft. per minute, and 1800 ft. per minute is above the 
safety limit for ordinary bearing materials and ordinary 
lubrication. 

Though it has so far appeared on one car only, the use 
of the Lanchester damper for eliminating the effect of tor- 
sional vibration from crankshafts marks a stage in develop- 
ment, because it belongs to a class of fitting hitherto con- 
sidered "uncommercial." There are now so many motors 
which run without perceptible vibration up to road speeds of 
40 m.p.h. or over that the automobile user is going to get 
extremely critical. For this reason it is safe to predict that 
the moderately large number of coarse running, roughly 
made engines still manufactured are entering their last season. 

Cheaper cars and better equipped cars has been the cry 
for many years and the leaders of industry have stood still 
on engineering quality. Now, engineering quality is improv- 
ing rapidly in the more costly cars and the cheaper field is 
following fast. Nineteen hundred and sixteen has marked 
the beginning of a change which will take three or four years 
to consummate. 

Valves Are Larger 

In Europe two years ago, it was obvious that the stock 
motor makers had picked upon a valve diameter equal to half 
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the cylinder bore as the practical maximum, and large valves 
with a small lift were used generally because this combina- 
tion gave the greatest opening with the least noise. To-day 
the best American engines have valves of just about this 
same proportion and it is customary to find the lift is such 
that the full port area is available at maximum opening. 
Table 1 shows the lift of valves with flat and angular seats 
to give maximum opening for 1 in. to 2% in. ports. 

Now, maximum lift and large diameter is not all that 
requires consideration for the important thing from the view- 
point of volumetric efficiency is the average valve opening 
during the cycle. The constant acceleration cam profile is 
usually considered the ideal, but it is worked to very seldom, 
because to form a cam of this character calls for very deli- 
cate machining and the use of grinding wheels which have 
a very short life. The flat sided cam gives commercially good 
results on moderately priced jobs, but the fact that the more 
elaborate profile is really much better offers a great oppor- 
tunity to the ingenuity of the machine tool trade. There is 
a huge field for a robust cam-grinding tool which will produce 
small, constant acceleration cams at reasonable cost. 

Quietness of valve operation has been shown to be affected 
greatly by the weight of the tappets, and a light tappet en- 
ables a lighter valve spring to be used. Everything which 
will reduce the inertia of the valve, tappet and valve spring 
is desirable. It is the search for quietness that has caused 
the roller ended tappet to gain in favor, for a slightly better 
diagram is obtainable with the mushroom type, when a flat 
side cam is used. Curves on page 823 show characteristic dia- 
grams for cams of different forms with differing tappets. 

It must be remembered, however, that the diagram ob- 
tained at high speed may differ greatly from the theoretical, 
as the tappet has a tendency to "float" and actually does so 
as a rule at speeds exceeding 1500 r.p.m. In this connection 
it is claimed that there is advantage in using two light 
springs instead of a single heavy one, the theory being that 
all springs have a certain amount of hysterisis and that this 
is lower in the case of two small concentric springs than in 
one large spring of heavier section. This is by the way, 
however, as there is no stock motor yet in which two springs 
are used on each valve. 

Lubrication a Difficulty 

With the coming of higher piston speeds lubrication has 
become troublesome. Particularly in engines with many 
small cylinders, where the total piston periphery is large in 
proportion to the piston displacement, there has been a tend- 
ency for water to deposit in the crankcase and this has given 
great distress to several manufacturers. The reason is that 
the loose pistons deemed necessary for high speeds have 



allowed products of combustion to pass freely at low speeds, 
and the water from these products has condensed. Hence 
the efforts of V motor makers have been rather to insure the 
presence of plenty of oil in the cylinders than otherwise. 
The trouble is new this year, and is serious, because the 
water has a terribly destructive effect. 

To overcome it, for it has been overcome, pistons have been 
tightened a little and bottom rings or V shaped "lifting" 
grooves have been put in the piston skirt. None the less the 
user of a new car may find it worth while to change the oil 
a little more often than he had to do with older cars. 

The most striking development of lubrication has been the 
coming of the pressure system. This has gained steadily 
for years, but has been regarded as complicated for some 
mysterious reason. A splash system needs a pump to main- 
tain constant level, crankshaft bearings will wear longer in 
proportion to the pressure of the oil entering them, to join 
the pump to the bearings by direct pipes is simpler and just 
as cheap as to make gutters and pockets to catch splashed 
oil. Hence to call pressure feed to the main bearings com- 
plicated is absurd. 

Then for the crankpins, what could be simpler than a 
drilled crankshaft? It costs more than the dip troughs, but 
a hole through a shaft is less complicated than a system of 
troughs and feed pipes and guides and splashers. Say that 
the pressure system is more expensive, and the case is un- 
arguable, but the extra cost is not great and the extra life of 
bearings, in a high-speed engine, is very great. Any engine 
that has a good bearing life with splash oiling will have a 
longer life with pressure oil. This being realized by the en- 
gineering leaders of design, we see many more motors ap- 
pearing with the best system. 

A drawback to high-pressure oil which caused much 
trouble in European development was that there exudes 
from the ends of the crankshaft bearings a whirl of oil 
spray which has a tendency to soak the cylinders. Fortu- 
nately for the American engineers, the aluminum alloy piston 
can be made of greater length than the European practice 
without increased weight and this, together with improved 
means for scraping the walls, has enabled oil pressures up to 
60 lb. per square inch to be used without the production of 
smoke. 

Another effect of high speed has been to greatly reduce 
the number of plunger oil pumps, for the gear pattern op- 
erates better. The plunger pump has a number of advan- 
tages and is more positive than the gear at slow speeds, but 
like valves, it is liable to float at high revolutions and unless 
operated positively in both directions when it becomes very 
expensive indeed. 




One of the most popular of the light sixes, and one of the most successful, the Rutenber 3 by 5-in. motor. This engine is one of 
the most neat and clean examples of the one-piece cylinder block and crankcase variety, and has the extra credit of being a pioneer 
among the light sixes of the year. AH the intake manifolding is done within the casting, and the water pump with the generator and 
igniter unit are placed low enough to render tappet adjustment easy without removing more than the cover plate. A peculiarity is 
the use of a vane pump situated on the extreme front end of the cam-shaft for oil circulation, this also being very accessible 
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A typical example of modern high-efficiency six-cylinder design is the Model motor made by the Pittsburgh Model Engine Co. The 
dimensions are 3 by 5 in., giving a piston displacement of 212 cu. in. The pistons are light iron castings and the crankshaft 1% in. 
diameter with three bearings. It will be noticed that the piston pin is fixed to the piston, a practice that is gaining favor. The valves 
are 1% in. diameter with % in. lift and the tappets are of light, hollow section with flat heads. In the front end gears are used for the 
camshaft drive and an adjustable chain for the generator drive _ ■. 



It is good to see that a few pioneers are taking up the mat- 
ter of controlled oil supply and varying the pressure to the 
speed, or to the effort of the motor. This is absolutely 
rational as it saves oil and maintains the oil pressure in 
proportion to bearing load. 

Stock Motor Lubrication 

In stock motors, such as are most commonly used in cars 
built on the assembly system, the lubrication is almost uni- 
versally by dip troughs in combination with separate leads to 
the main crankshaft bearings. A few motors have drilled 
crankshafts, but they are rare and not used on many cars. 
At one time a very popular stock motor system was to feed 
the dip troughs from an oil tank by an automatic "vacuum" 
air entering through a hole in the bottom of the tank when 
the level in the crankcase fell far enough and allowing a few 
drops of oil to escape. This was a fairly good system and 
did away with the pump, but it is not so accurate as pump 
filling for the troughs and is seldom used to-day. 

With very few exceptions, where plunger pumps are em- 
ployed, they are driven from an extra cam on the camshaft, 
the plunger being lifted by the cam and depressed on the 
suction stroke by a spring. Where there is a gear pump it 
is most often located in the crankcase and driven by a special 
vertical shaft off the camshaft. Of course the plunger is 
cheaper and it is just as good for speeds up to 1800 r.p.m. or 
a little over. It also has the advantage that it is easily ac- 
cessible for cleaning. 

In all motors almost, whether stock or special, there is room 
for improvement in the means provided for removing the 
filtering screen, but it is noteworthy that the 1916 stock mo- 
tors are generally better provided with screening gauzes. 
Higher crankshaft speeds call for more perfect oil, as well 
as for better distribution of that oil. 

Lubrication of Eights 

When the Cadillac eight made its first appearance on the 
drafting board it was already the intention to make it a 
high-efficiency motor, to use high-working pressures and high- 
bearing pressures. Thus it was designed with a full pressure 
lubrication system as had been common on high-class fours 
and sixes abroad. 

As the other eights appeared the desire to make them 



highly efficient as well as novel, persisted, so other design- 
ers and engineers turned to the pressure system, naturally. 
There then arose an impression that the eight had to have 
a pressure oiling system, for some mysterious reason, though 
this is not necessarily true. The fact is that to drill the sim- 
ple four-cylinder crankshaft for internal oiling is much less 
expensive than to perform the same operation for a six, so 
the better system could be used without extravagance. Also 
the lower end bearings of the connecting-rods of the various 
patterns were all experimental to some extent, and the man- 
ufacturers felt safer with oiling that could not fail. Ex- 
perience suggests that, if the maximum speed is not too 
high, trough oiling is quite practical for eights or even 
twelves. There has been remarkably little trouble with V- 
motors due to one set of cylinders getting more oil than 
the opposite set, as was anticipated at first, and it is quite 
possible that the absence of dip troughs has helped in this 
respect. 

Effect of Eight on Other Types 

This year has seen almost every engineer more interested 
in the V-motor than in anything else, so we often find that 
a big motor manufacturer has made his eight the principal 
new model, embodying most improvements, and has left the 
remainder of his product fairly well alone. The high pres- 
sures of the new eights have not caused trouble, the lubrica- 
tion systems have worked out well and so on; wherefore it 
is to be expected that next year will show us various high- 
pressure, high-efficiency sixes and fours in which the experi- 
ence gained with the eight will show up. 

The tendency in this direction is shown by the various light 
sixes, which are designed to run up to speeds of 2000 to 2500 
r.p.m. and are proving not only lighter, but actually mors 
powerful than the older, larger motors. The light six stock 
motor is now to be found in the range of almost every manu- 
facturer. Usually it is also an inexpensive engine, so in 
making it a great many desirable things have been combined. 

Fours are so often made solely for cheapness that the effi- 
ciency enthusiasm has not yet put its mark upon stock motors 
of this number of cylinders. Here and there new designs 
have valves made larger, bearings bigger and everything 
stiffer, to permit increased revolutions, but the movement 
which is well advanced in the eights and is started and on 
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Left — One of the smallest and most widely used sixes is the Continental power plant of the little Saxon car. Note that the oil 
pump is operated off one of the exhaust cams and that there is a detachable cylinder head. Large waterways and free gas passages 
are also characteristics. Bight — Section through the cylinder head and valve gear of a Falls motor cut through one of the exhaust 
valves. This section is instructive because it shows the way the intake manifold is carried through the water jacket on the head 
block, this being the inner rectangular black section just to the left of the valve 



its way with the sixes is only to be observed in the stock 
fours by very close observation. 

Water-Cooling Innovations 

For circulating cooling water the centrifugal pump still 
is king. Thermo-syphon cooling gains slowly, but it does 
seem to be specially applicable to V-engines, because the low 
altitude of the latter allows a good head of water in the 
radiator and a good head is the life and soul of a successful 
syphon system of circulation. The thermostat, for controlling 
the flow of water in the circuit, has been perfectly satisfac- 
tory, but so also have systems without a thermostat. Prob- 



ably the most correct view would be to say that the thermo- 
stat is a refinement which aids carburetion, especially in 
cold weather, but is an item of cost the moderate-priced car 
can afford to do without. 

The most striking thing about water systems is not to be 
observed from outside a motor and seldom to be appreciated 
from sectional drawings, as it is the increased amount of 
water space allowed around the valve ports and pockets. In 
raising the efficiency of an engine the valves soon suffer if 
they are not well cooled, and also, which is more important 
to the average owner, if the valves are overheated and their 
accuracy of closing injured, slow running becomes uncertain. 




Though primarily a heavy duty motor ihis example of Wisconsin manufacture is typical in outline. The four crankshaft bearings arc 
a peculiarity which is favored by the Wisconsin engineers and give an exceptionally ft ~m support for a four-cylinder crankshaft. The 
crankcase is all aluminum and lubrication is by pressure. Notice the very large water spaces behind the valve pockets, between the 
valves and the cylinders, also the light mushroom headed tappets. Slender valves are also a striking characteristic of this engine 



Digitized by 



Google 



November 4, 1915 



THE AUTOMOBILE 



831 



It has been remarked that carbureter makers are being 
called upon to supply instruments which will give gas at very 
low speeds, and to do this a steady suction is imperative. If 
the valves are not functioning perfectly the suction will vary 
and the carburetion be upset. Hence, it is rendered doubly 
important that the valves should be in the best possible con- 
dition all the time. 

Materials of Construction 

The materials used for engine parts have undergone some 
change but not a great deal. The rising price of aluminum 
has rather encouraged the use of iron for the upper half of 
the crankcase, as instanced by several of the light sixes, and 
the popularity of the detachable head has helped this system 
of construction because it simplifies the foundry work. Cast- 
ing an L-head motor with crankcase and cylinders in one 
with a fixed head is difficult because the cores become rather 
complex, but with the loose head the casting is easier than 



for an L-head cylinder block without the crankcase portion. 

Probably, when the price of aluminum falls again, it will 
find the readiest application to cylinder casting by straight 
replacement of the all-iron designs, as the casting advantage 
is more than ever valuable with the lighter metal. 

Steel as used for crankshafts is usually of about the same 
strength and character as that employed last year, as the 
upward trend in size of shaft enables more than enough 
strength to be obtained without the use of very high tensile 
material. 

For valves tungsten steel would have been the rule, had 
the supply of the tungsten ore not been almost cut off by the 
war. Cast-iron heads welded to steel stems are still fairly 
popular, but are giving way slowly before the improved valve 
steels which mostly have tungsten as an element. The valve 
steel which gives best service in a high duty motor has some 
resemblance to the high speed steels that are most durable 
for cutting tools on high-speed machines. 



Piston Valve Motor Provides Compressed Air 



A NEW engine which has several features of interest in- 
eluding a device for air braking has been recently 
patented by E. U. Stewart of Long Beach, Cal. The motor 
is shown in section below. The primary object of the motor 
is to eliminate the poppet valve and to secure more even com- 
pression at all times by using piston valves instead. It is 
also hoped by the use of the piston valve to increase the 
efficiency of the motor without the addition of weight. 

One of the purposes of the piston valves which are clearly 
shown in the illustration is that in making their working 
strokes they will pump air on the descending stroke and on 
the ascending stroke they will force the air into a storage 
tank attached to the motor. The general purpose of this air 
is to be used for air brakes, it being one of the inventor's 
ideas that it would not be necessary to use the foot or hand 
brake on long descents. 

The air is also used for starting the motor, inflating tires, 
cleaning and dusting the car, raising an air jack, producing 
air for the carbureter and any other purposes for which com- 
pressed air in a clean, pure condition may be employed. The 
over-production of air passes through the exhaust to keep it 
clean. 

In general, the motor is a four-cycle design which other 



than the valve mechanism does not vary materially from 
common practice, the oiling system is splash and force feed 
with rocking oil pockets. As may be noted from the illus- 
tration the piston valves are driven by a short throw crank 
and connecting-rod from an auxiliary shaft which could be 
driven by silent chain from the crankshaft. The inventor 
believes that by careful carrying out of the details of this 
design no material weight will be added while the advantages 
of the compressed air and piston valves will be obtained. 

Design Has Possibilities 

The novel idea in this motor is, of course, the suggestion 
that the piston valves should be used as air compressing 
pumps, and it is conceivable that on this account the engine 
might find some special sphere of usefulness. It would, like 
all piston valve motors, be rather expensive to make, and it 
would not be easy to get very large port openings. 

For very large, heavy motors such as can be used for fire 
department vehicles or for boats would appear to be the 
most promising field of application at the moment, and the 
idea seems to have merit enough to warrant further inves- 
tigation and experiment. It will be interesting to see if 
the motor succeeds in reaching the practical stage. 





End and side sectional views through the piston valve motor invented by B. U. Stewart of Long Beaoh, Cal. 
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Hotchkiss Drive for Trucks 



By A. M. Laycock 

Chief Engineer Sheldon Axle <f Spring Co. 

EDITOR The Automobile: — At the present time, when 
live axles are being used so extensively for heavy mo- 
tor vehicles, there is no more debatable point than the 
question of driving through the springs as against the use of 
radius rods and torsion members. Driving through the 
springs has been very successfully used in the pleasure car 
field for a good many years, particularly in racing cars, but 
in this discussion I would much prefer to confine my remarks 
to its application to worm gear design as applied on very 
heavy motor truck construction. 

On the 1000-lb., 1500-lb., 1-ton and 2-ton sizes, it is 
generally conceded that this form of drive cannot be improved 
upon, but there is quite a little misunderstanding in regard 
to its application to 3-ton and 5-ton chassis and upwards. In 
the writer's estimation on the 3-ton and 5-ton class the forces 
acting on the spring eye are very much less in proportion 
than on the lighter vehicles, the speed factor being the im- 
portant item. 

In England, in the early days of the automobile, it was 
thought impossible to operate successfully any worm gear 
axle without the parallel radius rods and cantilever spring 
suspension as brought out by Lanchester on his first model, 
Lanchester at that time claiming that to work worm gears 
successfully there must be some parallel motion given to the 
axle which would at all times maintain a uniform velocity 
on the pitch line and cut down the unit pressure per square 
inch which was at that time the all-important consideration. 

Then, as now, the successful operation of the worm was en- 
tirely dependent upon the retention of the oil film, particu- 
larly under high pressure, and unless the radius rods gave 
to the axle a parallel motion, as in the Lanchester suspension, 
the load came on the bronze gear with rapidly varying force 
as compared with a uniform pressure when the parallel mo- 
tion was employed. Up to the present time in the United 
States there has not been a single adoption of the Lanchester 
suspension in its entirety. 

The particular and all-important point of which designers 
in general have lost sight is, that the center line of the worm 
shaft must at all times be parallel to the center line of the 
engine power plant, which of course gives an equal angle 
to the rear universal joint as obtained on the forward one, 
transforming the uniform velocity into a variable in the pro- 
peller shaft and then changing it back into a uniform velocity 
(owing to the equal angles) and maintaining that uniform 
pressure which is so desirable in worm gear operation. The 
stresses created in some of our heavier 5-ton vehicles, 
equipped with radius rods and torsion members must be very 
high as compared with the sweet, harmonic motion of simi- 
lar trucks equipped with the Lanchester drive. 



Hotchkiss Drive Gives Parallel Movement 

The point must be conceded, however, that very successful 
results have been obtained as regards the life of the worm 
unit, differential and the various parts influenced, but the 
question still remains — how much longer life would these 
same parts have if no radius or torsion members were used? 



HOTCHKISS DRIVE AD- 
VOCATED FOR HEAVI- 
EST CLASS OF TRUCKS 
—EFFECT OF CONDUC- 
TIVITY OF PISTON IN 
COOLING DISCUSSED 



The illustrations as shown in Figs. 1 and 2 are anything 
but conventional designs, but the worm has been purposely 
underslung in order to describe and exaggerate the angles 
and bring out the points more clearly. In Fig. 1 you will 
notice there is no angularity whatever on the rear joint, but 
the torsion member tilts the rear axle up, generally pointing 
the worm shaft to the forward universal joint center. If 
the torsion member is raised somewhat and the worm shaft is 
tilted up more, one can obtain fairly satisfactory results, par- 
ticularly when the eye of the torsion member is in the center 
of the propeller shaft longitudinally, for this also gives equal 
angles on both universals and so an unvarying worm velocity, 
but this construction has been very rarely carried out in 
practice. 

It might be well to notice the action of the flat spring un- 
der load as this approaches very close to the Lanchester sus- 
pension, but cuts out its attendant complication. The pre- 
vailing idea at the present time is quite erroneous in regard 
to the front eye being the pivotal point and that the axis of 
the worm shaft moves around that point. The rear half of 
the spring always corrects the movement and imparts a true 
parallel motion within certain limits of deflection. 

Springs Should Be Flat 

In a good many designs abnormal cambers are used. This 
of course defeats the very object of driving through the 
springs, not only increasing the bending moment on the 
spring but upsetting the parallel motion to an alarming ex- 
tent, particularly when the brakes are applied vigorously. 

It is well also to note that in the Hotchkiss drive the spring 
seats attached to the axles are welded and not swiveled as in 
the radius rod and torsion member construction, which al- 
ways gives more or less trouble particularly when operating 
in places exposed to mud and water, as it is most difficult to 
lubricate this bearing satisfactorily. 

One of the greatest claims that Lanchester made for his 
parallel radius rod and cantilever suspension was the weai 
on tires. At that time, quite a few objections were raised in 
regard to the riding qualities of the Hotchkiss drive on ac- 
count of the brake and torque reactions, but it is very inter- 
esting to note that this view is rapidly being changed. In 
the writer's opinion, the additional load put on from the 
brakes, and the torque reaction, assist very materially in 
dispensing with the use of the shock absorber, as the only 
time you need the shock absorber is when additional work is 
put on the spring, and this automatically increases the fric- 
tion between the plates which naturally damps the effect of' 
the spring. 

Furthermore, by utilizing the Hotchkiss construction you 
have eliminated two spring seat bearings to take care of, 
two bearings on the torsion member, and four on the radius 
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Figs. 1 and 2 — Diagram comparing torque arm with Hotohkis* layout 



rod; and an additional two bearings on the springs, when the 
springs are suspended on links, together with the weight of 
all the parts named — a quite considerable item. Thus there 
seems everything in favor of driving through the springs on 
very heavy vehicles. 

Analyzing Heat Flow 

By E. H. Sherbondy 

Consulting Engineer Clay <f Sherbondy 

EDITOR The Automobile: — Again reviewing the use of 
aluminum for automobile motor construction. 
Mr. Leopold brought to light some interesting his- 
torical facts as to the use of aluminum for motor pistons and 
cylinders and to these I should like to add the following com- 
ments: 

Interesting Historical Facts 

. In 1902 Alexander Winton of Cleveland built a racing car 
having a two-cylinder opposed crank motor in which he used 
aluminum cylinder heads and later in 1903 he used aluminum 
heads in the racing car "Bullet No. 2." During 1904 the 
German Daimler company built some large high-speed gaso- 
line motors, after the designs of Loutski. These motors were 
six cylinders of 12-in. bore and 7% -in. stroke running at 900 
r.p.m., developing about 1600 b.h.p. They were equipped with 
aluminum pistons and this is the earliest application within 
the writer's knowledge. These motors were designed for the 
use of submarines. 

About 1905 Emile Mors brought out a design for a four- 
cylinder motor of 105 mm. and 150 mm., which com- 
prised a number of novel features in design, among others, 
cast-iron sleeves pressed into aluminum jackets. The cylin- 
ders were T-head valve arrangement, cast in pairs, and the 
external appearance was very similar to that of the conven- 
tional iron cylinder design. I believe the St. Louis Car Co. 
produced a limited number of these motors under license. 
Prior to the general advocacy of aluminum pistons in Amer- 
ica many French engineers had considered the subject. 



In 1909 the Tony Huber Peugeot motors submitted to the 
A. C. F. were equipped with aluminum pistons. 

A French engineer and writer, A. Contet, has given some 
comments on aluminum pistons, showing comparative power 
curves of the same motor using aluminum and iron pistons. 
These power curves indicated that there was a slight rise in 
mechanical efficiency as would be expected by reducing the 
inertia forces, however, his consideration of the subject at 
that time was superficial. I was told some time back that 
Chenard-Walcker and Doriot, Flandrian, Parant have been 
using aluminum pistons continuously since 1910 with good 
success in small motors (80-90 mm. bore) . 

Engineers Are Hasty 

In the case of aluminum pistons which are now in vogue 
commercially I find the majority of engineers with whom I 
have talked on this subject have not carried out comparative 
tests in the same motor with iron and aluminum and plotted 
the resulting torque and horsepower curves, but have gone 
over to the aluminum piston in new designs on the strength 
of superficial considerations, aluminum being the fashion as 
is the case of many details of motor-car construction which 
are not settled on by reason of their engineering value but 
rather conforming with some powerful precedent which has 
been established primarily as a result of commercial con- 
sideration. Some of the older engineers in the industry, who 
have had the widest possible experience are not yet Bold on 
the aluminum piston proposition for commercial product. 

Peugeot, Talbot, Sunbeam, Mercedes and a great many 
other firms well known and established purely because of 
their engineering ability, have more than a passing knowl- 
edge of the materials of construction they employ. Peugeot 
was carrying on experiments with aluminum pistons in 
1909. Chas. Faroux of La Vie Automobile, told the writer 
that the Peugeot practical results were within 2 per cent in 
all particulars of calculations on which the designs were 
based. Certainly these European firms have shown far more 
originality, initiative and independence of thought than has 
been exhibited on this side of the water — and the only logical 
deduction is that they are better students of engineering 
than we are over here. Certainly you will not find them 
buying American cars to cut to pieces and see how the trick 
is done. To make a long story short, we don't diagnose the 
disease before we take the cure but join the motley crew be- 
cause it's the thing that is "being don." 

It has been repeatedly asserted, by some of those interested 
in this field of work, that the increased conductivity of 
aluminum over iron was a factor of great importance in the 
dissipation of heat from motor cylinders and pistons and 
in my former communication, I perhaps did not bring forth 
my views on this point in as clear a manner as might be 
desirable. However, I believe the following may be stated 
axiomatically. "The dissipation of heat necessary and un- 
avoidable in an internal combustion engine is controlled by 
the initial and final heat elements," Le., the temperature, co- 
efficient of conduction, convexion and radiation of the gases 
of combustion at a higher level and the temperature coeffi- 
cient of conduction, convexion and radiation of the cooling 
water or air, as the case may be, at a lower level. The co- 
efficient of radiation in gases undergoing combustion is as 
yet an indeterminate factor having been a matter of experi- 
ment and consideration by Clerk, Callendar, Hopkinson and 
others. See the magazine Engineering (British). The co- 
efficient and conduction of gases in general is very low, vary- 
ing with the density of the gas employed (about 1/14,000 
that of copper). The coefficient of convexion depends upon 
the internal agitation of the gases of combustion at one end 
and the rate of circulation of the cooling water at the other. 
It should be noted that liquids in general have a very small 
coefficient of conduction and that the transfer of heat through 
a liquid takes place almost altogether by convexion and is 
merely due to the agitation of the liquid molecules. 
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According to Dr. Watson of the Royal College of Science 
(London), who has done so much good work carrying out 
complete motor tests, the conductivity of aluminum is a little 
more than twice that of iron, namely, 0.344 cal./cm. sec. for 
aluminum and 0.167 cal./cm. sec. for iron. In the case of 
the aluminum cylinder where the wall proper is of this ma- 
terial, the heat passing from the gases of combustion by 
means of radiation and convexion to the cylinder wall is car- 
ried through by conduction at twice the rate of speed occur- 
ring in the iron cylinder. This heat must be carried away 
from the wall — to prevent an undue rise of temperature — 
by the cooling medium, and the rate at which this is done 
depends only the temperature of the cooling medium and its 
rate of circulation, so that we see in this case at least the 
conductivity of the metal employed has no effect upon the 
regulation of the working temperature in an internal com- 
bustion engine. 

In the future development of automobile engines, aluminum 
cylinders may be an important factor in reducing the weight 
and it is very probable that satisfactory designs will be 
worked out, but the sole advantage will be weight reduction 
and not some startling thermo-dynamic change. 

Due to its great affinity for oxygen when molten, alumi- 
num, when cast, is usually porous, and if used in cylinders, 
there is likely to be a large percentage of bad castings be- 
cause of water leaking through the jacket chamber to the 
bore. This may be overcome by designing the cylinders so 
that the inside of the jacket and the cylinder wall can be 
painted with litharge. 

Favors Inserted Sleeve 

Probably the best way of using aluminum to advantage in 
an automobile motor is to cast the cylinder jacket and crank- 
case integral, to insert cast-iron sleeves to form the cylinders 
proper in much the same fashion which is used in large gas 
engines so that the cooling water comes into actual contact 
with the sleeve. In general this construction would necessi- 
tate a loose head. 

In reply to Mr. Leopold's comments on my earlier com- 
munication. 

It is, of course clear to anyone informed on elementary 
physical processes, that the transfer of heat from one por- 
tion to another of a continuous metallic body takes place by 
the vis-viva or living force of the molecules of that substance, 
which cannot change their position relative to the aggregate 
in which they are found but only their amplitude of vibra- 
tion. This phenomenon is called conduction. 

In my former communication I pointed out that the heat 
of the piston was carried off "mainly by convexion to the 
lubricating oil film." It, of course, is apparent that the heat 
must flow from the piston head proper to the side walls and 
that sufficient material should be supplied in the design and 
construction of a piston to attain this end. Now, as pointed 
out in my earlier article, the only two exits of importance 
for the heat residing in the piston is by the way of the lubri- 
cating oil film, or the cylinder wall proper where the oil film 
breaks down — and the crankcase air. Some of the piston 
heat is given up to the gases of combustion but a technical 
analysis of the interchange of heat between the gases under- 
going combustion and the cylinder walls, involves the use of 
mathematics and is too complicated to be presented in these 
brief comments. 

The heat must be carried off to the crankcase air by con- 
vexion and radiation, and as the crankcase air is always 
heavily laden with oil in various states of disgregation from 
large liquid drops to vapor, we have an added agency of im- 
portance. The coefficient of radiation of cast aluminum is 
rather low, and the heat given up in this manner should be 
accounted negligible. There remains one method of carry- 
ing the heat from the piston — convexion — which depends on 
the rate of circulation of the cooling medium. The rate of 



air circulation on the inside of the piston is not rapid un- 
less some special construction is used to obtain a flow of air 
into and out of the piston. To this end the writer applied 
for and obtained patents in connection with other motor im- 
provements some years ago. The German Daimler Co. — I 
believe through Paul Daimler — also have issued patents on 
means for circulating air on the interior of pistons. This 
work was carried out in both instances with a view to en- 
abling large engines to run at very high speed, without run- 
ning up the inertia pressures to unreasonable values, which 
would have occurred with water-cooled pistons. 

Factor of Crankcase Air 

The importance of the nature of these considerations rela- 
tive to other factors at play in internal combustion engines 
appears rather small. It would be somewhat difficult to de- 
termine just how much heat of the total amount received 
by the pistons passes to the crankcase air but it would be 
my guess that the percentage would be very much less than 
that passing by way of the cylinder oil to the cylinder walls. 
There is, of course, plenty of data available in the case of 
water-cooled pistons, such as are used in larger work than we 
are considering at present. In conclusion of these remarks 
on the importance of the coefficient of conduction of the ma- 
terial employed, I can only hold to the deductions which seem 
inevitable, in view of evidence presented by a consideration 
of the physical processes involved. 

In relation to the consideration of inertia pressure, I think 
my position on this matter was clear enough. 

In review: I hold that the inertia pressure occurring in 
the commercial product issuing from motor car factories to- 
day is not a matter for serious consideration and that cast 
iron is certainly as satisfactory and far cheaper than any 
other material which may be employed for pistons in touring 
car motors. As Mr. Lawrence Pomeroy (Vauxhall Motors) 
puts it "when a motor gets up to 3000 r.p.m. or so, the av- 
erage customer gets so thoroughly frightened at the job that 
he is glad to take his foot from the accelerator," and this is 
the point worthy of consideration above all others. However, 
I shall make the high-speed engine a matter for considera- 
tion in another article. 

In reference to Mr. Diamond's comments: Mr. Diamond's 
point, namely, "that the diffusion of heat through the alumi- 
num pistons is more rapid than cast iron," goes of course, 
unquestioned, and in my former article I touched on only a 
few of the high spots of this subject, which came to my 
mind in the short period at my disposal, at that time. I 
must, however, refer to my answer to Mr. Leopold in answer 
to the points at issue and in conclusion admit that I have no 
axe to grind other than the advancement of automobile en- 
gineering. 

Twin-Six Balance 

By D. Fergusson 

Mechanical Engineer, Pierce-Arrow Motor Oar Oo. 

in DITOR The Automobile : — I am sorry I did not have an 
AJ opportunity of seeing Mr. Vincent's letter before mine 
was published. It would have admitted of my altering my 
letter slightly and would have done away with much of Mr. 
Vincent's argument. Will you please insert in your next issue 
that I wish to add the following postscript to my letter pub- 
lished in your issue of Oct. 28, 1915? 

"To the loads due to the inertia of the pistons and the 
reciprocating parts of their connecting-rods, must, of course, 
be added the centrifugal force due to the rotating parts of 
the connecting-rods. I assume that the same standards of 
engineering practice are used in both the six- and twelve- 
cylinder types." 
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The History of the American 
Automobile Industry 

Second Installment of the Complete History of the Industry 
in America, the Opening Installment Appearing in Last Issue 
— Complete History To Be Published Later in Book Form 

This Week the Conception and Early Development of the Steam Vehicle, the Pioneer in the Automobile Field 

By David Beecroft 



THE year 1769 is to the history of steam auto- 
mobiles what the year 1492 is to America. 
In 1769 Nicholas Joseph Cugnot, a French- 
man, built the first steam locomotive, which was a 
three-wheel vehicle. The next year Cugnot built a 
more perfected type of vehicle by means of State 
funds appropriated for the purpose, and a model 
of this vehicle is still in Paris. True, it was a crude 
affair, scarcely possessing a single feature that 
could be compared with the vehicles of to-day, yet 
it incorporated many of the basic features of the 
present-day steam engine, even if they were in 
forms that can scarcely be recognized, and handled 
a boat of 2.5 tons at 3 miles per hour. Cugnot 
used a bowl-shaped boiler that hung out in front, 
ahead of the single-drive wheel, the boiler being 
over 4 ft. in diameter. A fire beneath it supplied 
the requisite heat; and the steam was alternately 
conducted to two cylinders by means of a four-way 
cock. The cylinders were placed vertically above 
the single drive wheel and power was conveyed to 
the wheel by means of two ratchet wheels in con- 
nection with a system of pawls and rods. Cugnot 
steered by the single driver and so was spared the 
difficulties of solving steering, differential gears 
and other later problems. The frame was a stout 
wood one, which rested at the rear on the back 
axle with its wheel on each end and in front it 
joined an iron frame carried in bronze bearings on 
the axle of the driving wheel. Such was the pioneer 
steam vehicle. 

If the honor of building the first steam vehicle 
goes to Cugnot and France the honor of making a 
steam vehicle possible must go to James Watt and 
Scotland. James Watt was a prominent engineer, 
who had been watching the crude steam engines 
that were used for pumping water in mines, these 
cumbrous affairs dating back to 1698, when they 
were first made practical by Thomas Savery, a 
Briton, to whom belongs the honor of being the 
first man to harness the power of steam to any use- 
ful practical device, as previous to that time steam 
was centuries old, but it had only been used in toys 
and for a few minor tasks. 

The Savery engine had been improved by Thomas 
Newcomen, a Scotchman, in 1705, whose engines 
were the recognized designs from that time until 



1763, when Watt made his great improvement on 
them. Watt saw that the Newcomen engine, ex- 
plained later, was exceedingly wasteful of fuel and 
impossible of general adaptation. To improve its 
economy he conceived the separate condenser for 
the steam, and by this one invention gave us the 
condensing steam engine as we have it to-day and 
made it possible for steam to be adapted to vehicles 
and a myriad of other uses. Thus Watt, by this 
master stroke of genius, gave practical birth to the 
steam engine just as in 1876 practical birth was 
given to the gasoline engine of to-day by introduc- 
ing the compression of the explosive mixture, which 
made it a reality. 

It was by virtue of Watt's patent granted in 
1769 and which expired in 1800 that Cugnot was 
able to make his first steam locomotive. But Watt 
did immeasurably more, in a few years he had in- 
vented the centrifugal governor, which is continued 
until to-day. He established the law in steam that 
the cylinders must be kept as hot as the steam en- 
tering them; he conceived the employment of the 
expansive power of steam in the cylinder ; previous 
to his day water had been used to make the pistons 
steam tight, but Watt invented the packing as we 
have it to-day. 

Although on Watt's shoulders rests the mantle 
of Father of the Steam Engine, we must not imag- 
ine his engine similar to ours of to-day. At that 
time the crankshaft as we know it to-day was un- 
known, and it was not until 1780 that the crank- 
shaft was first used in an engine by Pickard. 
Previously various rod-and-ratchet devices were 
used. 

After Cugnot's steam vehicle was running, activ- 
ity in developing steam road locomotives, as they 
were then called, was rife in France and England, 
but no radical improvements were made until 1802, 
when Richard Trevithick, in England, built the first 
practical steam vehicle in that it incorporated so 
many of the features that time has proved are 
necessary in the steam vehicle as we know it. 
Trevithick built a steam engine with a crankshaft, 
as we know it to-day, in gasoline vehicles as well 
as steam automobiles. This crankshaft carried a 
flywheel ; and Trevithick went further by connect- 
ing the crankshaft by gearing with the driving 
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road wheels. This Trevithick automobile made 
many journeys at speeds of 10 miles per hour, an 
amazing performance for 113 years ago. It was 
sold after being in use for 3 years to a hop rolling 
mill, where it furnished the motive power for many 
years. Trevithick must receive the honor of being 
the first inventor to transmit power from the motor 
to the drive wheels through a chain of gears, as 
well as being the builder of the first practical steam 
automobile. 

The third big forward step in developing steam 
automobiles came in 1821 when the first steam 
vehicle that afforded comfortable accommodation 
for passengers was built. Cugnot gave us, in 1769, 
the first steam vehicle; Trevithick in 1802 gave 
us the first practical steam automobile and the 
honor of the first steam vehicle designed with the 
object of giving some comfort to the passengers it 
carried goes to Julius Griffiths of England. The 
body resembled that of a stage coach and was hung 
on springs and the boiler and motor were mounted 
on a special frame in rear of the coach body. A 
chain of gears connected the two-cylinder vertical 
motor to the driving wheels on the rear axle. The 
driver sat separately over the front axle, which 
was used in steering. Griffiths used an engine that 
condensed the used steam in a set of thin tubes and 
returned the water tb the boiler for repeated use. 

In this History of the Automobile Industry in 
America it is imperative to trace the evolution of 
steam and the steam vehicle from its inception in 
those countries where it was developed. Turning 
next to America, before completing the stage of 
progress abroad, it must be remembered that car- 
riages and workmen were not plentiful in this new 
country at the time of the War of Independence. 

The first steam engine in America was set up 
in a copper mine near Belleville, N. J., in 1753, at 
which time steam-engine construction could not 
have been very familiar to American inventors be- 
cause of the large territory and the imperfect 
means of communication. In spite of these things 
Oliver Evans (1755-1819), a celebrated American 
engineer and millwright, turned his attention to 
the propulsion of road vehicles about 1772. Is 
1786 he petitioned the legislature of Pennsylvania 
for the sole right to use his steam engine in that 
State and was thought insane, an unjust accusation 
too often extended to many of his successors. 
Maryland, however, although probably thinking the 
same, granted him a patent for 14 years, dating 
from 1787. Another American inventor, Nathan 
Read, took up the steam automobile problem in 
1788, 1789, and in 1790 applied for a patent for 
his invention. 

Just which of these two inventors actually did 
the first work seems not to be known. Read ob- 
tained a patent for a multi-tubular boiler in 1791 
and must therefore be given much credit by those 
who followed after him because of the greatly in- 
creased heating surface obtained by this construc- 
tion with consequent faster steam generation and 
very greatly reduced size and weight. Whether or 
not this invention had much bearing on later work 
is not known. It may be that it was too early to 



be appreciated and so remained in obscurity until 
nearly a century had passed. Read proposed to 
use two double-acting engines, one driving each 
wheel so that in turning, each engine would respond 
to the slower or faster movement of the wheel. He 
also proposed to exhaust the steam rearwardly and 
thus take advantage of the reaction to assist in pro- 
pelling the carriage. It seems not to have been 
then understood that in order to secure any satis- 
factory advantage from the reaction of an escaping 
jet of steam or other fluid, the moving part must be 
traveling very nearly half as fast as the motion of 
the escaping fluid. The reaction from a jet of 
escaping steam is very slight in its effect on a slow 
moving vehicle. He also applied his device to boats. 

An Amphibious Vehicle 

To Evans is usually given the credit of priority 
at this period for not only did he apply for patents 
in Pennsylvania and Maryland, but during his life 
he constructed a number of steam engines and made 
many attempts to secure capital for his steam car- 
riage projects. Finally in 1804, while fitting up a 
steam harbor dredge for the City of Philadelphia 
he decided to make it self-propelling, and says, 
"This was a fine opportunity to show the public that 
my engine could propel both land and water car- 
riages, and I resolved to do it. When the work was 
finished I put wheels under it; and though it was 
equal in weight to 200 barrels of flour, (about 20 
tons) and the wheels were fixed on wooden axle 
trees for this temporary purpose, and in a very 
rough manner, and attended with great friction, 
of course, yet with this small engine, I transported 
my great burthen to the Schuylkill with ease ; and, 
when it was launched into the water I fixed a 
paddle-wheel at the stern and drove it down the 
Schuylkill to the Delaware and up the Delaware to 
the city, leaving all the vessels going up behind me 
at least half way, the wind being ahead." 

From the above account it would seem that this 
was his only self-propelled experience. The load 
was exceptionally heavy. The distance, however, 
was but 1*4 miles, the streets probably good and the 
speed unquestionably slow. It was, however, a 
very creditable showing both on land and on water 
and compares very favorably with the work of 
others at or near that time. 

It must be kept in mind that there was very 
little vehicle traffic at that time. American stage 
coaches began running in 1786 and then only be- 
tween the more important centers. The rivers 
were the principal means of communication out- 
side of private conveyances. Practically everyone 
was compelled to depend upon his or her own con- 
veyance, although as far back as 1697 John Clapp 
at the Bowery, New York, kept a hackney coach for 
the convenience of patrons. It is an interesting 
comment on the tendency of the people to hold back 
progress by restrictive laws that in 1699 a law 
was passed in New York against fast driving of 
"slees" (sleighs). Words would probably not ex- 
press the horror of those ancient law makaayttjij 
thev have been transported into moderjrf| 
with its never ending streams of rapidBSW^^^gl 
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Stating the Case for the Eight 

Comparing Eights with Twelves Shows Many Advantages for 
Simpler Type — Comparative Figures for Balance and Efficiency 

By Charles S. Crawford* 

Chief Engineer Cole Motor Car Co. 



THE required range of ability, which in substance means 
the capacity of the engine to do the ordinary thing 
and to answer everyday requirements, is that which 
can be utilized in practice, and a speed range that will give a 
car from 2 to 60 m.p.h. in high gear, is, as we all know, ample. 

The desirable torque must be maintained throughout the 
useful speed range, and this the eight-cylinder engine does. 

This range of capacity depends upon the ability to run the 
engine to reasonably high speed without detrimental vibra- 
tion and to arrange the gear ratio in relation to the highest 
speed that can be developed with a maintenance of torque. 

To illustrate this: If an engine running at 2600 r.p.m. 
can, with a given gear ratio, make a car go 60 m.p.h., then 
the necessary size or displacement of the engine can be de- 
termined by the torque necessary to reach this speed in a 
given time, or with a given acceleration, say, of from 10 to 50 
m.p.h. in a certain number of seconds. 

This will then utilize to advantage all the power the engine 
can develop at its highest useful speed, which is limited by 
the volumetric efficiency at the said speed, or the ability to 
maintain a proportional torque. To attain this result is 
simply a matter of design and the proper development of the 
power plant. 

Fundamentallyjjthe torque developed is dependent on the 
displacement andtfie mean effective pressure on thft p '"top«- - 
Given a full charge in the cylinders by volume, this pressure 
is proportional to the energy of the mixture. 

To illustrate this point more clearly: There is a certain 
mixture of gasoline and air which, with normal quality of 
gasoline, is about one to fourteen. This is the most efficient 
from the point of perfect combustion, which means that the 
energy which we derive from it on its combustion is a maxi- 
mum consistent with the heat energy in the fuel. 

It is possible to increase the explosive pressure by an in- 
crease in the strength of the mixture, that is, an increase in 
the heat energy of the mixture, and this can only be accom- 
plished by having the maximum weight of gasoline and air. 

We might have the best of volumetric efficiency from a 
valve-timing viewpoint and yet the heat energy of the charge 
would not be a maximum if it were of too high a temperature 
or partially expanded before entering the cylinder. 

Excess compression of the charge in the cylinders does not 
add to the pressure. We still have the same quantity of heat 
units in the mixture and by excessive compression we do not 
increase these. More work is done on the compression stroke, 
and though the initial pressure is higher there is no net gain 
in work on the crankshaft. 

Thus it follows that the chief advantage of increasing the 
compression is to obtain rapidity of ignition at high speed 
and not to increase the torque at' low speed. With an eight- 
cylinder engine, properly designed, we secure every advan- 
tage necessary for practical purposes, therefore, without in- 
curring the danger of trouble by going beyond that point. 
The torque developed in an eight should be and is greater 
than that of a twin-six with the same displacement, for there 



•From a paper read Oct. 29 before Indiana Section S. A. E. 
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is a greater heat loss with an increased number of cylinders. 

The area of cylinder wall exposed is proportionately 
greater, the displacement being the same, and when it is 
considered that approximately 60 per cent of the heat en- 
ergy of the fuel is lost through the cooling water and radia- 
tion, the fallacy of too great a number of cylinders with a 
consequent decrease in individual cylinder displacement be- 
comes evident, while the presumption that, by reason of the 
small bore and increased compression it is possible to increase 
the available torque, also, is shown to be fallacious. 

Engines with small bore and necessarily high compression, 
while being advantageous at the very high speeds, invariably 
give unsatisfactory operation at lower speeds, and it is always 
necessary to retard the spark in order to prevent knocking. 
It follows, necessarily, therefore, that the eight, with its 
larger bore and consequently lower compression, is bound to 
possess advantages in this respect and must of necessity give 
a smoother operation at the lower speeds. 

Acceleration and Torque 

As we have defined the desirable range, we can assume that 
with the engine running at 2565 r.p.m., in order to get a 
road speed of 60 m.p.h. with 35-in. wheels, eliminating slip- 
page, a gear ratio of 4 5/11 to 1 is required. From this 
basis, establishing a definite acceleration, the necessary dis- 
placement of the engine to get the torque essential, can be 
determined. 

In the light of the performance of powerful multiple-cyl- 
inder cars, the acceleration of from 10 to 50 m.p.h. should 
be accomplished in from 20 to 25 sec. 

Cole eight stock jobs well run in, carrying three passengers 
and with windshield and top up, will give an acceleration of 
from 10 to 50 m.p.h. in from 22 to 24 sec. The motor has 
a piston displacement of 346 cu. in., giving a maximum 
torque of 187% ft.-lb. 

The horsepower and torque curve of this engine is shown 
in Fig. 1, while in Fig. 2 is shown the torque developed per 
cubic inch of piston displacement Incidentally, the torque 
developed per cubic inch of piston displacement of a twin- 
six engine is also shown in Fig. 2. 

In this figure A represents the curve of the eight-cylinder 
engine, while B designates that of the twin-six under similar 
conditions. 

The torque in the eight is conventional, inasmuch as the 
most efficient speed is in the neighborhood of 1000 r.p.m., 
which corresponds to 750 ft. per minute piston speed. This 
is only what could be expected, for at this speed the gas 
velocity is at a maximum, consistent with the manifold fric- 
tion, while the volumetric efficiency is a maximum, by reason 
of the relation of this velocity and the time element of the 
valve openings. The temperature at this speed is consistent 
with good thermal efficiency, and the relative curves show, 
also, where the cooling theory has its effect on the thermal 
efficiency. 

At the lowest speeds it is virtually impossible to have a 
greater torque than at any other speed if a normal torque is 
developed at the usual speed of maximum torque, because the 
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gaseous inertia, on which we rely to a great extent to fill the 
cylinders, has not reached a point where it can overcome the 
akin friction of the manifold, the port and the valve openings, 
and still maintain a reasonable velocity. 

These statements and those which immediately follow will 
correct the assumption left with us on a previous occasion 
that, by reason of multiple cylinders, it is possible to get the 
maximum torque at the lowest speeds of revolution. 

Since the torque is proportional to the horsepower and 
speed, and therefore can be deduced from a factor which is 
constant, it is difficult to see how it would be possible to obtain 
from horsepower curves which are similar in characteristics 
torque curves which are so widely different at the lower 
speeds. Yet this is precisely what is inferred from the char- 
acteristic curves of single-six and twin-six engines of ap- 
proximately equal capacity, brought previously to our atten- 
tion. 

The torque frequency has no influence on the magnitude 
of the torque developed at lower speeds. However, the ability 
to attain increased volumetric efficiency and better distribu- 
tion of the charge is responsible for the actual increase that 
does occur. 

Where the eight scores in generating increased torque at 
lower speeds is in its undoubted ability to distribute the mix- 
ture to better advantage. In support of this contention a 
layout of the manifolds to scale is shown in Fig. 3, which 
presents clearly the equidistant port locations and the com- 
paratively short distance of each from the carbureter. 

The importance of limiting the manifold lengths to obtain 
good volumetric efficiency and likewise torque at the lower 
speeds being obvious, the ability of the eight's construction 
to give this condition stands out prominently, and is thus 
seen to be more pronounced than in any other type of multi- 
ple-cylinder engine. 

The efficiency of the carbureter, by reason of constant jet 
suction, is logical in the eight, while the suction strokes if 
closer together, as in the twin-six, produce an excessive lap 
which creates at some point almost double suction in the 
manifold. 

In regard to frequency of impulse it is asserted that the 
frequency is proportional to the number of cylinders. The 
actual frequency at the road wheels is the determining factor, 
however, and this is dependent on the gear ratio. 

Unbalance and Vibration 

Smoothness from the point of engine balance is the next 
point that requires study. In the conventional fours there 




are, from their inherent design and construction, unbalanced 
forces due to ine rtia, gfaich increase with the square of the 
speedT This unbalanced force is fundamental in the four but 
not necessarily in the eight, as is commonly supposed. 

While the forces do occur as calculations show, there must 
be a fair amount of discrimination in discussing the relative 




Fig. 2 — Torque per cubic Inch piston displacement for Cole eight 
and also a twelve-cylinder engine. A Is the curve for the eight and 
B that of the twelve 
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Fig. 1 — Power and torque curves of Cole eight 



Figs. 4 and 5— Unbalanced force fluctuations In an eight-cylinder 
engine. Upper — at 1000 r.p.m. Lower — at 2000 r.p.m. 

balance of mechanisms that have respectively unbalance and 
perfect balance, viewed theoretically. 

There are two fundamentally distinct problems in connec- 
tion with vibration and balance. There are the vibrations 
that arise from unbalanced systems, considering all the parts 
as rigid within themselves, and vibrations or sources of vibra- 
tion due to the elastic yielding or springing of the parts of 
the system — such as the crankshaft, which is subject to bend- 
ing and torsion; the connecting-rod, which acts as a strut 
and obeys the law as such in connection with rigidity, and 
sustaining members, such as the engine crankcase. 

The vibrations arising from lack of rigidity in the crank- 
case can be attributed to the influence of the forces on either 
side of the plane of symmetry. 

Supposing the engine were articulated at the middle, or 
plane of symmetry. We can see that each half would rock 
against the other in a symmetrical manner, influenced by 
the couples exerted by the centrifugal and inertia forces on 
the crankshaft. 

The stress of the crankcase section at its middle point, 
therefore, resists this tendency, the magnitude of which 
increases with the length of the crankshaft and crankcase, 
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and an absence of rigidity, therefore, would result in a 
vibratory bending of the engine itself. The shortness of the 
crankshaft and crankcase and consequent rigidity of the 
eight, therefore, is distinctly favorable. 

Likewise, the counterbalancing of the crankshaft elimi- 
nates to a marked degree the couple due to centrifugal 
forces and therefore the vibratory tendency is practically 
expelled. So far as the inertia unbalance of the eight is 
concerned, it is advisable to consider this, to some extent, 
to show that this is not objectionable. At the outset it would 
be wise to remark that while the horizontal vibratory force 
does exist, one is usually surprised at not being able to notice 
it when riding in an eight-cylinder car. 

In order to show the actual magnitude of this vibration 
tendency at different speeds, curves labeled Fig. 4 and Fig. 5 
are shown. Fig. 4 represents the magnitude of the unbal- 
anced forces of the pistons in each block at 1000 r.p.m., and, 
as will be noticed, they are very small. Since this is the 
normal running speed, it explains the reason why vibration 
in the eight is not perceptible, 

That this is true is more evident when you consider the 
effect of a force of this order acting upon the mass of the 
engine and the chassis. Imagine, for instance, applying a 
force of 70 lb. on a mass weighing 3500 lb., suspended on 
springs, by starting with zero and gradually increasing the 
force to the maximum in a time space corresponding to the 
periodicity of the revolutions. You could not feel it and this 
is exactly the condition that exists in the curve shown. At 
point A there is no force, but it is applied almost uniformly 
up to the maximum of 70 lb. at point B. 

At 2000 r.p.m., which is a high rate of speed, and one not 
used for long periods, the forces increase as shown in Fig. 5. 
The forces plotted are the actual magnitudes as calculated 
for a 3% -bore motor with aluminum pistons. 

It has previously been shown why this unbalanced con- 
dition exists, but in order to give a better idea and to elucidate 
more logically the points to which reference is made later in 
the paper, I have added diagram, Fig. 6. The four positions' 
of the crankshaft are shown respectively, at 1, 2, 3 and 4, 
while 5 and 6 are the top and bottom of the piston stroke, 
respectively, point 7 being at the position of mid-piston 
travel. If the connecting-rods were of infinite length all four 
pistons would reach mid-stroke position at the same instant 
and at all other points, pistons 1 and 2 would have the same 
motion as pistons 3 and 4. With the connecting-rod of finite 
length, however, the positions of mid-stroke apH miri -crankpin 
tra vel do not coincide, the error being as shown at X. 
' Now the inertia of the piston masses, or the energy stored 
in them, tending to keep the pistons in their state of motion, 
is dependent on the velocity or acceleration and the mass. 
As will be observed from the diagram, owing to the angu- 
larity of the connecting-rod and the position of the pistons at 
mid-crankpin travel, piston No. 4, traveling upward, will 
have farther to go than half-stroke by the amount X or a 
total A, while the piston going down will have less than 
half-stroke by the amount X or the distance B, to travel in 
the same time, which is in 90 deg. of crankpin travel. There- 
fore, the speed on the up-stroke of the piston will be greater 
than on the down-stroke, which explains the difference in 
the inertia of the piston up and down respectively. This is 
the magnitude of the inertia unbalance and has the effect of 
an external force equal to the difference of inertia of the 
pistons up and down. 

The longer the connecting-rod the less will be the variation 
X, but the amount that this variation can be reduced is very 
slight unless the connecting-rod is impracticably long. The 
limit of length is determined by the rigidity sought. The 
longer we make the connecting-rod, the more substantial it 
must be to give the same rigidity as a connecting-rod of 
shorter length, and then weight becomes a factor to be con- 
sidered. 



So far as the influence of inertia on bearing wear is con- 
cerned, this will be the same whether it is a four, six, eight 
or twin-six engine, if the masses are equal, as the influence 
of inertia, or the accelerating force of the pistons on the 
crankpin, is independent of the balance of the masses as a 
whole. 

The main bearing loads set up by the centrifugal effect of 
the crankpins and connecting-rod bearings are quite appre- 
ciably. In order to reduce these to an absolute minimum a 
counter-balanced crankshaft is used in all of our engines. 

The counter-balances as shown in Plate 13 are effective 
because they counteract the effect of the centrifugal forces, 
and incidentally the balancing of the revolving masses as 
nearly as possible in the planes of rotation also has a re- 
markable steadying effect on the shaft as a whole, and elimi- 
nates to a marked degree local distortion of the shaft, thus 
preventing the periodic tremors that often exist as a result 
of this local deformation. 

As a means of comparison of the bearing pressures due to 
the influence of inertia and explosion forces, refer to Table 7. 
It will be seen that actually in the eight-cylinder engine we 
have relatively less pressure on the connecting-rod and main 
bearing. 

The relative balance of the six and eight has been illus- 
trated in a previous paper before this section, and though it 
was asserted that the eight-cylinder engine is not a balanced 
system, I should not say that this statement was fundamen- 
tally in accord with the most recent scientific conclusions 
along this line. 

In the course of our experiments made as a means of de- 
termining the influence of the theoretical unbalance of the 
conventional eight, we have experimented with various types 
of crankshafts designed to eliminate it and make a "system 
of bodies," or a theoretically balanced system, the same as 
we find in the six and twin-six. 

Fig. 8 shows an end view of one of the shafts in question, 
the crankpins being at 90 deg. to each other. This demon- 
strates graphically the balance of the piston masses and the 
reciprocating portion of the connecting-rods. The angular 
location of the pins with respect to each other in the longitu- 
dinal plane and the effects thereof are shown later. 

This illustration is made primarily to prove that an eight- 
cylinder V-type engine is not necessarily an unbalanced sys- 
tem. In the drawing it will be seen that the shaft is in dead 
center position. It will be observed that one piston is up and 
one down respectively, while two are in the position of mid- 
crankpin travel. 

The same is true of each block and therefore the center of 
gravity will coincide in each block at any instant, the arc 
A struck from the center shaft passing through the center 
of gravity B and C as shown. The center of gravity of the 
pistons is indicated by the black spots in the line of piston 
travel. The positions B and C are midway between the 
center of gravity or mid-position of the pistons D and E 
and the center of gravity F of the other piston. Likewise, 
the center of gravity of the connecting-rods is indicated by 
the small dots on the center line of the connecting-rods as 
shown at 1-1. 

The points 2-2 show the common center of gravity of the 
rods on the same crankpin, of which point 3 is the combined 
center of gravity of the whole and is common to all the con- 
necting-rods and on the vertical center line of the motor. 

The points 4-4 are the common centers of gravity of the 
piston masses on each crankpin, being midway between the 
center of gravity on each piston, the common center of 
gravity of each system being indicated at point 5, while G 
is the combined center of gravity of the whole system and 
coincides with the center of gravity of the pistons in both 
blocks as arrived at by the combination of the centers of 
gravity B and C. This, therefore, is an analogous condition 
to that of the six-cylinder engine. 
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As a further illustration and as a comparison with a con- 
ventional shaft, the existing inertia and accelerating forces 
are again plotted as shown in curves in Fig. 9 and Fig. 10. 
The inertia curves being superimposed at crank periods of 90 
deg., the resultant is zero, as indicated at 0-0. This is arrived 
at by subtracting all the negative ordinates, or those beneath 
the zero line, from the positive ordinates above the zero line. 

Figuratively we can arrive at the same conclusion by re- 
solving the forces of inertia and acceleration of each piston 
into horizontal and vertical components. It will be seen in 
Fig. 8 that the piston masses 6(1) and 7(1) each have 
their resultant downward as the piston 6(1), having passed 
the position of maximum velocity, the energy of the piston 
will be doing work on the crankshaft while the piston 7(1), 
not yet having reached the point of maximum velocity, is still 
being accelerated by the crankshaft, its reaction being, there- 
fore, downward. Adding up the forces we get zero as a re- 
sultant, showing that there is positively no resultant un- 
balanced force. 

Special Crankshafts 

The arrangement of the crankpins is shown in Fig. 14 and 
Fig. 15 and each exhibits different characteristics. There 
is not what we could term "looking-glass symmetry" in the 
same sense that it is found in the conventional shaft with the 
crankpins at 180 deg. in the same plane. In other words, 
while the shafts are identical in each half, about an axis in 
the center, so far as their structure is concerned, one-half, if 
placed before a mirror, would not show a true reflection of 
the other half. There will be, therefore, a rocking moment 
about a plane of symmetry at right angles to the crank axis. 

In the first shaft in Fig. 14 a longitudinal couple of large 
magnitude does exist, due to the centrifugal effect of the 
crankpins and also the accelerating forces on the pistons. 
This would tend to rock the shaft about the center 0-0 as 
shown, and the magnitude is such that it can not be bal- 
anced practicably. 

In the shaft in Fig. 15, however, while there exists a small 
rocking moment due to the accelerating forces of the piston 
masses, and also a rocking moment in a plane at right angles 
due to the centrifugal effect of the crankpins, the magnitudes 
of these rocking moments are very small in comparison with 
those in the first shaft, as can be seen from the sketch. In 
Fig. 15 the effects of the forces on adjacent crankpins tend 
to rock the shaft in opposite directions, the resultant being 
the difference of these moments. In the first case, on the 
other hand, they augment each other. 

Therefore, it is entirely practicable and feasible completely 
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Figs. 9 and 10— Unbalanced force curves for eight with crank- 
pins at 90 degrees as In motor. 

Fig. 8 — Upper — at 1000 r.p.m. Lower— at 2000 r.p.m. 




Fig. 13 — Ordinary balanced crankshaft 




Figs. 14 and 15— Balanced crankshaft with pins at 90 degrees, 
lower of the two Is the better design 
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to balance the centrifugal moment by the addition of balance 
weights on the end crank arms, and also to eliminate the in- 
ertia moment to such an extent that its presence would not 
be observed under any ordinary conditions. 

The firing order for the latter shaft would be 1-5, 2-6, 8-3, 
7-4 or 1-3, 7-4, 8-5, 2-6 and with crankpins 3 and 4 
rotated 180 deg., the firing orders would be 1-5, 2-3, 7-4, 8-6 
or 1-4, 8-3, 7-5, 2-6, which, with proper manifold design, are 
equally as good as the firing order of 1-8, 3-6, 4-5, 2-7, as 
used in the conventional shaft with the crankpins at 180 
deg. The foregoing is sufficient to show the general char- 
acteristics of these experimental shafts as we have found 
them. And our experiments demonstrated that the equality 
of cylinder performance was of prime importance since we 
found that, with the unbalanced inertia forces eliminated, 
we could actually produce vibrations by erratic firing order 
when different camshafts are used and by purposely creat- 
ing a condition of unequal cylinder performance. 

The general conclusions drawn from these tests are that 
the theoretically unbalanced forces do not offer such objec- 
tionable vibrations as those which may be produced from, 
other sources. This led us to assume that the vibration of 
the kind arising from the elastic yielding of the parts of the 
engine are far more serious. 

If the vibrations due to the theoretical unbalance of the 
eight with the conventional crankshaft were perceivable or 
objectionable to the same extent as the critical vibrations of 
the six and twin-six, corresponding means could be employed 
to correct them. 

Fig. 12 shows the "Lanchester anti-vibrator," as it can 
be applied to the eight-cylinder engine, which in effect sup- 
plies a countervailing movement of a mass of the same 
periodicity and opposite in direction to the unbalanced force 
in the engine. The masses M, revolving in opposite direc- 
tions, neutralize each other in all but the horizontal plane 
where the combined centrifugal forces equal the vibratory 
force in the horizontal plane. 

It will be observed that with a greater number of cylinders 
it would be harder to obtain equality of cylinder performance. 
Particularly is this true where the individual cylinder dis- 
placement is very small, because the little variations which 
occur either from the differences in valve timing or tappet 
clearances and manifold designs will have a greater effect 
than with the same variations on a larger cylinder displace- 
ment. 



Digitized by 



Google 



November 4, 1915 



THE AUTOMOBILE 



848 



In respect to rigidity the eight is most certainly superior 
to any other combination. The crankshaft is exceptionally 
stiff and although the explosive forces in the cylinder of 3%- 
in. bore exceed those in a 3-in. bore, the great reduction in 
length and lesser distance between the supports give greater 
rigidity and consequently less deflection than does a longer 
shaft even though the pressure imposed upon it be somewhat 
smaller. 

In the eight-cylinder Cole-Northway V-type engine the 
shaft is 2% in. in diameter and the length between center 
of supports 10% in. 

Periodic vibrations at critical speeds in a six-cylinder en- 
gine have been attributed to the synchronism of the torsional 
oscillations of the crankshaft, due to the impulses and the 
natural vibration period of the shaft itself. 

This was treated in a previous paper before this section, 
but while it was pointed out that the decreased length of the 
shaft of the twin-six would be a factor tending to reduce 
this periodic vibration, it is logical that the critical period in 
the twin-six will be just as pronounced. By shortening the 
shaft the periodicity or natural period of the shaft will be 
higher. But the explosive impulses are also closer together. 
In other words, the torsional frequency is higher, and since 
both the natural period and the explosive impulses are higher, 
the time when the periods will coincide and give a critical 
vibration will be the same irrespective of the fact that with 
a light piston and small explosive pressure there will be a 
decreased twist on the shaft. 

If the natural period were of a higher frequency and the 
torsional period due to impulse had remained as in the six, 
it is possible that the time of synchronism would not have 
been within the speed range of the engine. This is pre- 
cisely the condition that an effort was made to attain in the 
six by using a big, heavy shaft. Therefore, the same diffi- 
culties and disadvantages can be argued against the twin- 
six as are characteristic of the six, since many of these 
peculiarities recur in the twin-six. They are not character- 
ietic, however, of the eight-cylinder engine. 

Minimum Noise 

By the term "minimum noise" we mean the ability of the 
mechanism to operate without objectionable sound. Previ- 
ously we have dealt with the vibration and the noise result- 
ing therefrom, and under this heading we will consider the 
noise resulting from the parts of the mechanism which come 
together with metallic contact due to the clearances that must 
naturally exist. 

Since in any engine the clearances are practically the 
same, the noise therefrom will be substantially the same per 
contact. Thus, the multiplication of the parts in operation 
will increase the noise in the same proportion as such mul- 
tiplication occurs. 

Let us for a moment consider push-rod clearance. It is 
necessary in any type of engine to have definite clearances to 
provide for expansion of the valves. While the weight of 
the push rods may vary slightly in the case of large and 
small bore engines, the impact caused by the acceleration 
of the push rods will be substantially the same and will de- 
pend upon the angle through which the camshaft moves in 
taking up the clearance— in other words, the back-lash angle. 

If the minimum specified clearance is not maintained, the 
noise produced is increased to a marked degree. Under these 
conditions the total sound made by the conglomeration of the 
small noises is accentuated in proportion to the multiplicity 
of parts. These conclusions bring forcibly into prominence 
the relative merits of the eight and twin-six power plants 
interpreted in terms of their relative simplicity and propor- 
tionate quietness. 

Because of the shortness of the cylinder block and the de- 
tachable head, which acts as a baffle, and the fact that the 
connecting passages are proportioned so as to give correct 



circulation, even temperature throughout the cylinder block 
is assured. 

To the accessibility of the valve mechanism great impor- 
tance is attached. Given a clear valve alley, as in the case of 
the eight-cylinder V-type engine in question, it is seen in Fig. 
16 that the greater amount of free space with a 90-deg. con- 
struction enables more easy manipulation of tools than with 
the 60-deg. construction of the twin-six. Incidentally, the 
ease with which the push rods can be moved will be noticed 
in the cross-section. 

In a recent criticism of the eight it was assumed that the 
accessories must, of necessity, be placed in a so-called conven- 
tional position and because the particular construction of the 
eight did not permit with advantage the placing of the ac- 
cessories in that position, it was considered distinctly disad- 
vantageous. 

It will be observed on the Cole eight, though the position 
of the accessories is not what is purported to be the conven- 
tional one, distinct advantages are to be gained from the 
positions in which these accessories are placed. The posi- 
tion of the water-pump is ideal, for it simplifies to a consid- 
erable degree the water-piping in distributing the water to 
each block. 

(Discussion Appears on pages 86i and 862) 



TABLE 7. 

Bearing Pressures Due to Inertia and Explosive Forces 
Cylinders, 3% bore = 9.62 sq. in. 
Maximum explosion pressure = 2700 lb. 
Inertia forces of piston at 1000 r.p.m. = 186 lb. 
Inertia forces of piston at 2000 r.p.m. = 747 lb. 
Area connecting-rod bearing = 4.54 sq. in. 
Unit explosive pressure on bearing = 587 lb. per sq. in. 
Unit inertia pressure at 1000 r.p.m. = 41 lb. per sq. in. 
Unit inertia pressure at 2000 r.p.m. = 165 lb. per sq. in. 

TWIN-SIX 
Unit explosive. force = 871 lb. per sq. in. 
Unit inertia pressure at 2000 r.p.m. = 379 lb. per sq. in. 

TABLE 11 

3% -In. Bore, 4% -In. Stroke, Connecting Rod 2% S. . 
Weights: 

Piston 15% ounces 

Rings 4 ounces 

Pin and bearing 9% ounces 

Reciprocating part of con- 
necting-rod 9 ounces 



Total 38 ounces = 2.375 lb. 
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ventional shaft, the existing inertia and accelerating forces 
are again plotted as shown in curves in Fig. 9 and Fig. 10. 
The inertia curves being superimposed at crank periods of 90 
deg., the resultant is zero, as indicated at 0-0. This is arrived 
at by subtracting all the negative ordinates, or those beneath 
the zero line, from the positive ordinates above the zero line. 

Figuratively we can arrive at the same conclusion by re- 
solving the forces of inertia and acceleration of each piston 
into horizontal and vertical components. It will be seen in 
Fig. 8 that the piston masses 6(1) and 7(1) each have 
their resultant downward as the piston 6(1), having passed 
the position of maximum velocity, the energy of the piston 
will be doing work on the crankshaft while the piston 7(1), 
not yet having reached the point of maximum velocity, is still 
being accelerated by the crankshaft, its reaction being, there- 
fore, downward. Adding up the forces we get zero as a re- 
sultant, showing that there is positively no resultant un- 
balanced force. 

Special Crankshafts 

The arrangement of the crankpins is shown in Fig. 14 and 
Fig. 15 and each exhibits different characteristics. There 
is not what we could term "looking-glass symmetry" in the 
same sense that it is found in the conventional shaft with the 
crankpins at 180 deg. in the same plane. In other words, 
while the shafts are identical in each half, about an axis in 
the center, so far as their structure is concerned, one-half, if 
placed before a mirror, would not show a true reflection of 
the other half. There will be, therefore, a rocking moment 
about a plane of symmetry at right angles to the crank axis. 

In the first shaft in Fig. 14 a longitudinal couple of large 
magnitude does exist, due to the centrifugal effect of the 
crankpins and also the accelerating forces on the pistons. 
This would tend to rock the shaft about the center 0-0 as 
shown, and the magnitude is such that it can not be bal- 
anced practicably. 

In the shaft in Fig. 15, however, while there exists a small 
rocking moment due to the accelerating forces of the piston 
masses, and also a rocking moment in a plane at right angles 
due to the centrifugal effect of the crankpins, the magnitudes 
of these rocking moments are very small in comparison with 
those in the first shaft, as can be seen from the sketch. In 
Fig. 15 the effects of the forces on adjacent crankpins tend 
to rock the shaft in opposite directions, the resultant being 
the difference of these moments. In the first case, on the 
other hand, they augment each other. 

Therefore, it is entirely practicable and feasible completely 
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Figs. 9 and 10— Unbalanced force curve* for eight with crank- 
pins at 90 degrees as In motor. 

Fig. 8— Upper— at 1000 r.p.m. Lower— at 2000 r.p.m. 




Fig. 13 — Ordinary balanced crankshaft 




Figs. 14 and 15— Balanced crankshaft with pins at 90 degrees. The 
lower of the two Is the better design 

to balance the centrifugal moment by the addition of balance 
weights on the end crank arms, and also to eliminate the in- 
ertia moment to such an extent that its presence would not 
be observed under any ordinary conditions. 

The firing order for the latter shaft would be 1-5, 2-6, 8 ." 
7-4 or 1-3, 7-4, 8-5, 2-6 and with crankpins 3 and 
rotated 180 deg., the firing orders would be 1-6, 2-3, 7-4, 
or 1-4, 8-3, 7-6, 2-6, which, with proper manifold design, 
equally as good as the firing order of 1-8, 3-6, 4-5, 2- 
used in the conventional shaft with the crankpins a' 
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The Correct Way to Grind Valves 



EDITOR The Automobile: — Often we get into an argu- 
ment about the correct way to grind valves. Some say 
turn them all the way around and keep on that 
way, occasionally putting on some more grinding compound, 
and others state that you must not turn the valves over 
one-quarter way around, thus rotating back and forth. Others 
claim about half way around and thus rotate them backward 
and forward. 
Now, what is the correct way to grind valves? 
Plentywood, Mont. J. S. K. 

— When grinding valves the valve should not be turned to 
a complete rotation at any time, but should be worked back- 
ward and forward to one-quarter the circumference. After 
this has been done several times, the valve should be lifted 
free of the seat and turned a distance of about one-third 
revolution and then the same reciprocating action carried on. 

Insufficient Gasoline Causes Back-firing 

Editor The Automobile: — What are the indications when 
there is not enough gasoline in the charge? 

2 — In an automobile spark coil what name is given to the 
coil through which the battery current passes and the coil in 
which a flow of current is induced? 

3 — How are the cranks of a four-throw crankshaft for a 
four-cycle engine arranged and how many bearings may such 
a crankshaft have? 

4 — What are the names of the two systems of water cool- 
ing? 

5 — What is meant by three-point suspension, and of what 
advantage is it? 

6 — What is meant by an open circuit, a closed circuit, a 
divided circuit, and a grounded circuit? 

7 — What effects are produced by a weak battery or a broken 
or leaky spark plug, a wabbling timer or a loose electrical 
connection? 

8 — What is a master vibrator and of what good is it? 

9 — Why must one or more universal joints be fitted to the 
propeller shaft? 

10 — Can quick detachable and clincher tires be used in- 
terchangeably on the same rims, and can tire lugs for one 
size and make of tire be used with other sizes and makes? 

11 — What is the difference between a timer and a dis- 
tributer? 

12 — How does the selective type of transmission differ 
from the progressive type? 

13 — What is a float feed spray carbureter, and what is a 
compensating carbureter? 

14 — How does the current generated by a dynamo differ 
from that produced by a magneto? 

16 — What system of ignition requires the use of an igniter? 

16 — How are the cranks arranged for a four-cylinder two- 
cycle engine and how many power impulses are received by 
the crankshaft in a revolution? 

17 — How does the low-tension type of magneto differ from 
the high-tension type and which is the better type to use? 

18 — Can you explain how the power developed by the en- 
gine and the speed at which the car runs are affected by 



the driver's manipulation of the spark and throttle levers? 

Fort Warren, Mass. W. N. T. 

— The main indication that there is not enough gasoline in 
the charge is back-firing on quick throttle opening and lack 
of power on hills. 

2 — They are called the primary coil and the secondary coil, 
respectively. 

3 — Doubtless you are referring to ordinary four-cylinder 
practice which is to have the cranks at 180 deg. With this 
arrangement there may be either two, three or five bearings 
for a four-cylinder motor. 

4 — Thermo-syphon and pump systems. The thermo-syphon 
is that in which the water is circulated due to the tempera- 
ture setting up a flow through the manifolds and radiator. 
The pump system is that in which the water is positively 
circulated by pump. 

6 — Three-point suspension means the suspension of the 
power plant at three points making a triangular layout. The 
advantage is that racking of the frame or twisting of the 
side members has a minimum tendency to impose strains on 
the motor supports. 

6 — An open circuit in electricity is a circuit which is not 
complete and through which current would flow as soon as 
the gap or opening in the circuit was closed. A closed circuit 
is one which is complete and through which current is flow- 
ing. A divided circuit is one in which the current from the 
main leads is divided to sub-leads. A grounded circuit is one 
in which the return current is carried through the construc- 
tion of the car instead of by wire. It is common practice to 
ground on the main frame or side member. 

7 — Irregular and misfiring of the charge. 

8 — A master vibrator is one which performs the vibrating 
work for a number of coils. It is used to assure a uniform 
spark in each cylinder since the same adjustment of the vibra- 
tor points is bound to occur for each plug. 

9 — In order to compensate for the different slopes of the 
propeller shaft due to spring action. 

10 — There are universal rims which allow the different 
types of tire to be used. 

11 — The timer times the spark by breaking the circuit at 
the right moment whereas a distributer leads the current to 
the proper spark plug. 

12 — The selective type of gearset permits the driver to go 
into any speed from any other speed without passing through 
intermediate gears. In the progressive gear it is necessary 
to go in the order of one, two, three, four or four, three, 
two, one. 

13 — A float feed spray carbureter is one in which the gas- 
oline level is controlled by a float and float chamber. All 
carbureters are designed to be compensating, or in other 
words, to take care of variations in loads and speeds. 

14 — The current generated by a dynamo of the type used 
in automobile practice is direct whereas with a magneto it is 
alternating. 

15 — You probably refer to the low-tension make-and-break 
system in which the make-and-break apparatus was known 
as an igniter. 

16 — In a four-cylinder two-cycle motor the crankshaft re- 
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ceives four impulses per revolution. Since there are 360 deg. 
to a revolution the explosions will have to be 90 deg. apart 
and the crank throws arranged accordingly. 

17 — The high-tension magneto differs from the low tension 
in that it carries its transformer coil in a unit whereas 
the low tension has the transformer coil separate. Where 
magnetos are employed for automobile ignition either the 
high-tension or low-tension will give perfect satisfaction al- 
though the high tension is more compact. 

18 — The power developed by the engine must necessarily 
depend on the amount of explosive charge in the cylinder, 
hence if you open the throttle more there will be more gas. in 
the cylinder and therefore more power. Advancing the 
spark permits the explosion to take place early in the stroke 
and by allowing the motor to take advantage of the expan- 
sion of the burning gases gives a higher mean effective pres- 
sure. 

N. Y. License Good in Eastern States 

Editor The Automobile: — Will you please let me know 
the automobile registration requirements for the Eastern 
States of the United States so far as interchangeability of 
license is concerned, such as purchasing a New York State 
license and wanting to take a trip to Birmingham, Ala.? 
Is it possible to travel through New Jersey, District of 
Columbia, Maryland, Virginia, North Carolina, South Caro- 
lina and Tennessee with a New York license? 

Pedro Miguel, C. Z. L. De Lyon, V. V. 

— The New York State license will carry you through all 
the States you mention, provided you do not stay in any 
longer than 10 days. 

Interconnecting Buick Brake and Clutch 

Editor The Automobile: — Referring to the model 10 
Buick, what is the best way to interconnect the brake and 
clutch so that the latter will be disengaged before the former 
is applied? 

I would like to make this change and feel that the neces- 
sary attachment should be preferably applied to the service 
brake. No doubt this point has been raised before and you 
have a ready solution of the problem. Perhaps you know of 
some device now manufactured for this purpose. 

Kindly publish a sectional drawing of the clutch and trans- 
mission used in this car. 

Hollis, L. I. R. M. DEV. 

— In regard to interconnection of brake and clutch on the 
model 10 Buick this can be accomplished by welding or braz- 
ing a large washer on the front end of the rod which con- 
nects the high speed lever with the foot control shaft and by 



inserting a special large-headed pin in the foot brake lever. 
When the pedal is depressed, this pin will engage with the 
washer on the high-speed rod thus throwing out the high 
speed clutch when applying the brakes. At one time, a num- 
ber of concerns had devices of this nature on the market, but 
The Automobile has no record of any now for sale. The 
gearset and clutch assembly for this model is illustrated in 
Fig. 1. 

Information on Owen Magnetic 

Editor The Automobile: — In the issue of July 16, page 
102, there is a description of the Owen Magnetic drive car. 
Where, by whom and for what length of time has the Owen 
Magnetic been made? What is the highest speed? 

2 — What is the life of the magnetic transmission as com- 
pared with the ordinary and friction drive? 

3 — Could this transmission be put on another car? 

4 — What does the Owen Magnetic chassis sell for? 
Kansas City, Mo. J. W. A. 
— The Owen Magnetic cars are made in New York City, 

by R. M. Owen & Co., and have been on the market for about 
two years. 

2 — The magnetic transmission has not been on the market 
long enough to give any clue as to its ultimate life. 

3— This transmission system can be put in another car, but 
this would be a wasteful operation and would not pay. 

4 — The price of the Owen Magnetic chassis alone is $3,150. 
For the complete car the price is $3,750. 

M.E.P. Is Mean Effective Pressure 

Editor The Automobile: — What is a T-head motor? 

2 — How can I secure the A. A. A. rules? 

3 — Is there a company prepared to fit front wheel brakes 
to a 1916 Chandler? 

4— What does M.E.P. mean? 

Cambridge, Mass. J. A. J. 

— A T-head motor is one in which the exhaust and intake 
valves are on opposite sides of the cylinder. Two camshafts 
are generally employed with this arrangement. 

2 — The contest rules of the A. A. A. can be secured from 
the American Automobile Association, 437 Fifth Avenue, 
New York City. 

3 — The Automobile has no record of any concern pre- 
pared to fit front wheel brakes to a 1916 Chandler. This 
would be a very costly and complicated operation and it 
is doubtful if it would be possible to secure a practical job. 

4 — The initials M.E.P. stand for the mean effective 
pressure. It is secured by dividing the summation of the 
pressures at all points of the stroke by the length of the 
stroke. 




Fig. 1— Gearset and clutch assembly of Model 10 Buick In part sectional side and end views 
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The six cars coming Into the stretch for the flying start of the 100- mile race for the Harkneaa gold challenge cup and $12,000 prizes. 
Left to right, they are: Mulford, Peugeot; Burman, Peugeot; Rickenbacher, Maxwell; Altken, Peugeot; Resta, Peugeot; and De Palms 
Mercedes. As they swept up to the line the thousanda of spectators In the stand burst Into cheers 



Resta Takes Harkness Cup Race at 

105.39 M. P. H. 

On Shcepshcad Bay Track His Peugeot Comes Within 26 Sec. of Breaking 
100-Mile World's Record Made at Brooklands 

De Palma Wins Match Race with Burman in Two Heats, the First at 111.97 and 

the Second at 113.86 M. P. H. 



Order of Finish in Harkness 100-Mile Gold Cap Race 

Car Driver Time M.P.H. 

Peugeot Resta 56:55.71 105.39 

Peugeot Burman 58:38.95 102.43 

Maxwell Rickenbacher 61:00.59 98.33 



SHEEPSHEAD BAY SPEEDWAY, Nov. 2— Dario Resta 
to-day won the final speedway event of the year by 
winning in his Peugeot from a field of six of the picked 
drivers of the country in the 100-mile race for the Harkness 
gold challenge cup, on the 2-mile board speedway here. Be- 
sides the laurels of victory Resta, by going the distance in 
56 min. 55.7 sec., without having to make a single stop, es- 
tablished a new American record for the century and came 
within 26 sec. of beating the world's record for the distance 
made on the Brooklands cement speedway in England some 
years ago. The Brooklands record is 66 :29.93, or only 25.78 
sec. faster than Resta's mark of to-day. Resta's average 
here to-day was 105.39 m.p.h. 

Burman Second at 102.43 

Second place was taken by Robert Burman in another Peu- 
geot, Burman finishing a little over a lap behind the winner, 
but doing the distance in 58:38.95, an average of 102.43, and 
beating the mark that Resta made in the 100-mile match 
race on the Chicago speedway some months ago. Burman 
had to stop once for a right rear tire which lost him a lap. 

Rickenbacher in Third Place 

Third place went to Edward Rickenbacher in a Maxwell, 
who made a non-stop race but whose car was not fast enough 
for the company. Rickenbacher averaged 98.33 m.p.h., his 
time being 61:00.59. 

Six racers started, the field being made up of four Peugeot 



cars, one Mercedes and a Maxwell. Resta, Burman, Mulford 
and Aitken drove Peugeots; De Palma handled the Mercedes 
and Rickenbacher the Maxwell. Aitken, after leading from the 
start, was forced out at 12 miles with a broken connecting- 
rod. De Palma was out at 40 miles, having made two stops 
for carburetion, his first stop coming at 24 miles. Ralph Mul- 
ford, who was the pace setter after Aitken was eliminated, 
was the hard luck tire driver of the race until at 92 miles 
when he went out with a broken connecting-rod. Mulford 
had the fastest car in the race but his speed cost him tires and 
he stopped regularly at 25-mile intervals to change his right 
rear. The first change was made in 21 sec. at the end of 28 
miles; the second change was at 50 miles; and the third 
change at 76 miles was made in 23 sec. The fourth time he 
changed both rears in quick time. Each stop put him back 
more than a mile, due to time lost in slowing up. In the mid- 
dle of the race he regained from Resta more than a mile of 
lost distance but in doing so he brought more tire changes for 
the right rear, the tire that gave him the most trouble. 
While Mulford and Burman were wrestling with tire 




The leaders closely bunched at 10 miles as they shot Into the grand- 
stand stretch. Left to right, Aitken, Peugeot; Resta, Peugeot;. 
Burman, Peugeot, and De Palma, Mercedes 
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troubles Resta was going along at an amazingly steady pace 
of a little over 105 m.p.h., which he set from the start and 
did not vary at any one of the 10-mile points. 

The start was a flying one with De Palma in the favored 
position at the pole and with the order outside of him Resta, 
Aitken, Rickenbacher, Burman and Mulford. In the first 
lap Oe Palma put his Mercedes in the lead in the first turn 
but Aitken took the lead in the backstretch and when they 
crossed the tape at the end of the initial lap the order was 
Aitken, Mulford, Resta, De Palma and Burman, with Ricken- 
bacher trailing. Aitken at once established himself in the 
lead with Resta and De Palma close up, which order con- 
tinued until 12 miles when Aitken was out and at this point 
Mulford had passed Resta and took the leadership, with 
Resta, Burman and De Palma all bunched 100 yd. back of 
him. Soon, Mulford had 200 yd. on this trio and a few laps 
later Mulford was more than the length of the homestretch 
in the lead. Mulford was making lap after lap at 108 m.p.h., 
when his first tire went and he was placed back nearly a 
lap, giving the leadership to Resta at 28 miles. Mulford's 
average at 20 miles was 105.18 m.p.h. 

Tires the Determining Factors 

With Resta slightly in the lead at this point due to Burman, 
Mulford and De Palma all stopping between 24 and 28 miles, 
the tense interest of the race ended and everybody sat back 
waiting for tires to become the deciding factors, as they did. 
Good judgment and fortune favored Resta as they did in 
the Chicago 100-mile event and he was an easy winner, fin- 
ishing more than a lap ahead of Burman. 

At the end of the first 10 miles Aitken's Peugeot led, hav- 
ing averaged 102.62 m.p.h. When 20 miles had been covered 
Mulford was ahead with a speed of 105.18. At SO miles Resta 
had worked his way to the front, his average standing at 
106.36. He held this position during the remainder of the 
race, his average speed in m.p.h. at each 10 miles being as 
follows: 40 miles, 105.88; 50 miles, 105.57; 60 miles, 105.31; 
70 miles, 105.39 ; 80 miles, 105.53; 90 miles, 105.57; and 100 
miles, 105.39. 

De Palma and Burman in Match Race 

In addition to the 100-mile race there were two heats of 4 
and 6 miles, respectively, between De Palma in the twelve-cyl- 
inder Sunbeam, which the Packard company purchased some 
months ago and Burman in the Blitzen Benz. These races 
were the most exciting of the afternoon, the finishes being 
so close that one car was alongside of the other. De Palma 
won both, taking the 4-mile heat in 2:08.61, an average of 
111.97; and taking the 6-mile heat in 3:09.65, an average of 
113.86 m.p.h. In these heats the cars were rarely more than 
a few lengths apart. On the turns De Palma, with the pole 
position, ran low, while Burman rode high, losing a length 
or so but coming into the stretches at terrific speed and go- 
ing alongside and in a few instances passing De Palma, only 
to drop back a little on the turn. At the finish the front 
wheel of the Benz was alongside the rear wheel of the Sun- 
beam. The Sunbeam has cylinders 80 by 150 mm., giving a 
piston displacement of 549 cu. in. The car weighs 2800 lb., 
has 120-in. wheelbase and used 32 by 4% tires. The cylinders 
are cast in groups of threes and arranged in conventional 
V groups. 

Burman's 2-Mile Trial 

A third feature of the afternoon was a 2-mile exhibition 
by Burman in the Benz in which he was unofficially clocked 
at a speed of 116 m.p.h., which, if official, would establish a 
new American record for that distance. 

Jesse G. Vincent, chief engineer and vice-president of the 
Packard company, drove a Packard twin-six with racing body 
a 2-mile lap in 1:10.52, a speed of 102.25 m.p.h. The car was 
standard except the timing was changed for higher speed; 
pistons were arched on top to give higher compression; a 




The Packard twin six which J. Q. Vincent, vice-president of en- 
gineering of the Packard company, drove around the 2- mite Sheeps- 
head Bay speedway In 1:10.82, or at the rate of 102.25 m.p.h. This 
Is a stock car except for the racing body and that the timing wae 
changed for high speed work, the pistons were arched on top to 
give higher compression, a double Zenith carbureter was used and 
the rear axle was geared to give 34 m.p.h. at a crankshaft speed 
of 900 r.p.m. 




Burman giving his Blitzen Benz a few preparatory touches Just 
before the start of the match race with Ralph De Palma In the 
twelve-cylinder Sunbeam. De Palma won the first heat of 4 miles, 
two laps of the track, In 2:08.61, or at 111.97 m.p.h., and the second 
heat of three laps, 6 miles, In 3:09.66, or at the rate of 113.86 m.p.h. 



double Zenith carbureter was used and the rear axle gear 
ratio was to give 34 m.p.h. at a crankshaft speed of 900 
r.p.m. Mr. Vincent says the crankshaft speed was 3000 
r.p.m. on the backstretch. 

In the 100-mile event Zenith carbureters were used on all 
six cars, as were Bosch magnetos and Silvertown cord tires. 
Wire wheels were used on all cars. 

In the way of lubrication, Resta, Burman, Rickenbacher, 
Mulford and Aitken used Oilzum and De Palma used Mono- 
gram. Boyce Motometers were used by all the cars in the 
100-mile race. 

The piston displacement of the Peugeots driven by Resta, 
Mulford and Aitken is 274 cu. in., and that of Burman 296. 
The Maxwell is 298. The Blitzen Benz has four cylinders 
7 6/16 by 8 in., and is one of the biggest racing motors of 
the day. The car weighs 2800 lb., is chain driven, uses a 
Benz carbureter, two Bosch magnetos, and carries 33 by 4 
and 33 by 6 tires, front and rear. It is geared 1 to 1 between 
the motor and the rear axle. 

The day was very windy and rather cold, increasingly so as 
the shadows began to lengthen toward the close of the 100- 
mile race but in spite of these conditions a crowd of over 
25,000 thronged the stands and hundreds of cars were parked 
within the inclosure. 
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Oakes Krankloek for Fords 

THE Krankloek is a combination start- 
ing crankholder and license plate 
bracket designed to fit on the cen- 
ter bolts of the Ford front spring, ma- 
king its attachment simple and rigid. 
Its advantages are that it holds the 
starting crank upright and rigid as 
shown in the accompanying illustration, 
that it can be locked, thus making the 
car theft-proof and also that it holds 
the license number securely in a correct 
position. — The Oakes Co., Indianapolis, 
Ind. 

Opalite Glare Deflector 

This device consists of a series of 
Parolin prisms which run diagonally 
across the headlight lens, each prism 
overlapping the top of the one below it, 
the prisms being arranged at such an 
angle that proper deflection and diffu- 
sion of the light rays result, thus over- 
coming all blinding glare. The manufac- 
turers state that the device will not 
break, even if the headlight glass is 
shattered and emphasize that it kills the 
glare from the lamp but not the light, 
simply softening the beams without im- 
pairing the illumination of the road. 
Opalite is made to fit all makes of 
lamps, is permanent and positive in ac- 
tion and is adjusted in a few moments. — 
Price $2 per pair. — M. & K. Auto Sun- 
dries Co., New York City. 

Micalite Fireproof Celluloid 

A fireproof celluloid under the trade 
name of Micalite has been placed upon 
the market and is being manufactured 
in transparent sheets which are being 
used in the Micalite eye shield. Another 
interesting feature of the material is 
that although it has been generally un- 
derstood that such a material as Mica- 
lite could not be stained it is being pro- 
duced in colors suitable for use in gog- 
gles, namely, amber in a light shade or 
amber in two shades in one piece. This 
development has made possible the all- 
one Micalite eye shield which is now 
regularly marketed. The darker part 
is intended for the brightest lights and 
the lighter part for ordinary use. — ^ 
Strauss & Buegeleisen, New York City. 

Mayo Louver Cutter 

A device for cutting louvers or venti- 
lating openings in the bonnets of cars 
has been put out under the name of the 
Mayo louver cutting machine. It is in- 
tended for garage men who can solicit 
the work of cutting these louvres in the Ma y 0 i 0U ver cutter and result! it produces 




Opalite headlight glare deflector, showing 
action 




Micalite eye shield of fireproof celluloid 




hoods of cars in their vicinity. The ma- 
chine which is shown in the accompany- 
ing illustration is strongly constructed 
with hardened tool-steel cutters for left 
and right sides of the hood. The cutters 
can be removed and sharpened. The 
complete machine weighs 45 lb. and the 
dealers' price is $30 net. — Mayo Mfg. 
Co., Chicago, 111. 

Arguto Wood Bushings 

These oilless bushings are designed for 
shop work where oiling is objectionable 
or difficult, the wood being chemically 
treated so that lubrication is unnecessary, 
making it especially well adapted to loose 
pulley work, where centrifugal force 
throws oil out of the ordinary bearing. 
Arguto bushings are not recommended 
for heavy line shafting, because wood is 
not strong enough to withstand the 
stresses but for countershafts, light line 
shafting and similar work the wood gives 
excellent results, the makers citing in- 
stances where these bushings have been 
in satisfactory use for periods up to nine 
years. When using the Arguto bushings 
the shaft is lightly smeared with a lubri- 
cant, largely as a rust preventive in case 
the shaft is not immediately operated. 
For loose pulleys on grinding machinery 
these bushings have the advantage that 
they run perfectly dry and cannot gather, 
abrasive dust. The coefficient of friction 
is about the same as that of ordinary 
metal line shaft bearings. 

Cylindrical bushings are furnished 
from 34 -in. bore 1 in. long to 3-in. bore 
16 in. long, the smallest size listing at 5 
cents each and the largest at $4.60. — 
Arguto Oilless Bearing Co., Philadelphia, 
Pa. 

Holdfast Nut 

Holdfast nuts are made by a chemical 
welding process, the threads of standard 
size nuts being coated with a soft fric- 
tion metal which grips the threads of the 
bolt and holds them tightly. A special 
tap is used to remove part of the soft 
metal from the bearing or load surface of 
the thread after the soft metal coating 
has been applied, leaving the metal on 
the clearance side. The nuts are applied 
in the ordinary way and can be used 
several times before wearing out the soft 
metal coating. Any size, style or grade 
can be furnished. — Holdfast Nut Co., Chi- 
cago, m. 

Beamish Lunch Bag 

The Beamish bag for cold lunch is of 
strong paper stock, the lower part being 
of heavy manila tag stock, the entire 
bag being paraffined to make it water- 
proof. The makers state that it will keep 
cold lunches clean and moist for a long 
time and that bottles packed in the bag 
with ice will keep cold for twelve hours. 
Each bag may be used several times. 
Price 10 cents each. — Beamish Glass Co., 
Kansas City, Mo. 
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Cylinders Once More 

IN automobile development it seems fated that 
there should always be cylinder factions. We 
began with one versus two, had an interval of two 
or three and then a long session of two or four. 
Then came a general acceptance of four, followed 
by more argument with the coming of the six. It 
was soon seen that both four and six had their legiti- 
mate spheres and the argument died away. Now, 
in one short year, we have both the eight and twelve 
providing a new three-cornered problem with the 
six for the other side of the triangle. 

It is devoutly to be hoped that we shall not see 
engineers split up into groups over this new phase, 
because such grouping injures progress. The proper 
state for an engineer is that of the open mind; to 
assume the newest thing is good until it is proved 
instead of expecting failure until disproved. There 
is a great big difference between these two ways of 
looking at a thing, and one stands for progress while 
the other does not. 

Marvelous Motor Progress 

THAT 1915 has seen a more rapid development of 
the gasoline engine than any previous period 
of three times the length is undeniable. The high 
efficiency engine has been known for several years, 
though exploited but little in America ; the eight and 



twelve-cylinder motors were practically not known 
anywhere. Now, in a single year our engineers have 
accepted and adopted high efficiency design and 
added to it the novel types of motor. Most remark- 
able of all, perhaps, is the fact that everyone from 
manufacturer to user is satisfied with the success of 
the engineers' work. 

Not long ago engineering progress was undoubt- 
edly retarded by the notion that rapid engineering 
development was uncommercial. The results of this 
year's business shows rather that engineering 
advance is one of the greatest assets of the industry. 
The automobile of 1916 is a far better car than the 
machine of two years ago, it is selling in far larger 
quantities, it is costing less to run and it is attracting 
more and more of the population to become auto- 
mobile owners. Thus the first time for many years 
that the engineers have been given a free hand they 
have shown how great the part they play in stimu- 
lating sales directly. 

Racing Car Making 

THE recent editorial in The Automobile, 
Wanted! Racing Cars, has stimulated a good 
deal of correspondence which goes to show that the 
problem of supplying good cars to fill our speedways 
next year is being considered in many quarters. The 
general idea seems to be that the popularity of racing 
may create more small firms who will specialize 
solely on racing chassis and cater solely to the speed- 
ways, but the point first requiring to be settled is 
whether a sufficiently reliable market is assured. 

There is obviously a very widespread feeling that 
the prize money needs to be distributed so that car 
builder and driver are no longer dependent upon 
winning or coming close to winning if they are to 
see any return for their work. The stars may draw 
their tens of thousands, but the chorus is also de- 
serving of its hire. 

With this view it is impossible to dissent, however 
hard it may be to devise a means for readjustment 
that will please everyone, and it is now the turn of 
the speedway organizations to offer a suggestion. 
Why not appoint a joint committee of the A. A. A., 
manufacturers, speedways, entrants and drivers and 
get something settled before the dawn of 1916? 

Automobile Reserve Corps 

THE ostensible purpose of the establishment of 
an Automobile Reserve Corps in this country 
is to provide a volunteer transport service, trained 
and ready at a moment's notice to mobilize or con- 
centrate our small army. This should make our 
fighting force marvelously mobile, for we have 
many more automobiles available than all Europe 
could claim at the opening of the great war. Inci- 
dentally this Automobile Reserve Corps, with each 
recruit a unit in an active national patriotic organ- 
ization, should raise the standards of citizenship. 
There are many motorists who do not feel compe- 
tent to shoulder a gun. They feel no sense of duty 
other than at the polls. 
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Chandler Stock Now 
$10,000,000 

New Regime To Increase Yearly 
Car Output from 9000 
to 20,000 

New York City, Nov. 1 — A new 
regime in the Chandler Motor Car Co., 
Cleveland, Ohio, has been started by an 
increase in the stock of the company 
from $425,000 to $10,000,000, this in- 
crease being all common stock which is 
being put on the market by Hornblower 
& Weeks, 42 Broadway. This additional 
common stock is not all being sold, 
$3,000,000 being held for future sales. It 
is understood that Hornblower & Weeks 
have sold all the remainder already at 
86. The stock will soon be listed on the 
exchange. 

By this new financing scheme the 
capacity of the Chandler factory it is 
expected will be increased to 20,000 cars 
to be built in the next twelve months. 
There were 9000 cars built during the 
last year. Under the new financing the 
control and management of the company 
will remain with the old stockholders, and 
the majority of the board will be made 
up of the old Chandler organization, in- 
cluding F. C. Chandler, president; C. A. 
Emise, vice-president; W. S. Mead, vice- 
president; and Samuel Rogers, treas- 
urer. The proceeds of the sale of new 
common stock will be used for increasing 
the factory capacity. During the last 
four months one factory addition has 
been under construction and is now Hear- 
ing completion which will double the 
capacity of the factory. 

Since its inception the rise of the 
Chandler factory has been one of the 
spectacular developments of the automo- 
bile industry, particularly in that field 
where price has been in the zone between 
$1,200 and $1,700. The Chandler six was 
announced in February, 1913, at the 
Chicago show. The feature of its an- 
nouncement being the first six-cylinder 
car to be marketed in quantities at a 
price of $1,750. Two years later at the 
Chicago show, 1915, the motor car field 
was further electrified when the price 
was reduced to $1,295 which set a new 
low figure for a car of its class. 

During the past year the stockholders 
of the Chandler company have received 
100 per cent cash dividend on their com- 
mon stock and the regular 7 per cent 
dividend on the preferred. 

Maxwell to Aid Dealers' Finances 

Detroit, Mich., Nov. 1 — Special Tele- 
gram — The Maxwell Motor Co. has de- 
cided to use part of its surplus by making 
deposits in banks in different parts of 
the country where Maxwell dealers are 
located and enable the latter to get loans 
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from the banks in order to be able to pay 
cash for cars ordered in December, Jan- 
uary and February, during which months 
sales are almost always at a minimum. 
The arrangement between the banks and 
the Maxwell company is to be with the 
understanding that the dealer will be 
given credit equal to the company's de- 
posit, the interest to be not more than 6 
per cent. The dealer is to put up from 
his own resources about one-fourth of 
the purchase price while the balance will 
be made up from the loan, thus enabling 
cash payment on delivery of the cars. 
Certificates of deposit bearing 3 per cent 
interest will be accepted by the Maxwell 
company, the deposits being made for 
six months. The certificates will also 
be negotiable by special arrangement be- 
tween the company and its banks. The 
dealers' notes will be collected by his 
bank. 

Studebaker To Retire All Serial 
Notes— $2,300,000 

Detroit, Mich., Oct 30 — The Stude- 
baker Corp. has decided to retire all of 
its outstanding serial notes, amounting 
to $2,300,000, although the last of them 
are not due until 1922. For this pur- 
pose the 20,684 shares of common stock 
held in the corporation's treasury, will 
be offered to common stockholders of 
record at the close of business Nov. 20, 
at $110 a share, on the basis of 7 per 
cent of their holdings. In other words if 
a stockholder has 1000 shares of com- 
mon on Nov. 20, he can buy seventy 
shares of the stock now in the treasury 
at $110 a share. 

After the retirement of these notes the 
Studebaker Corp. will have no debts ex- 
cepting current accounts and its work- 
ing capital will be $22,050,000 of which 
$6,500,000 is cash. It is expected that 
the special surplus account used for 
amortization of preferred stock will soon 
total $2,500,000 which will then make it 
possible to declare more than 6 per cent 
dividends. The corporation's charter pro- 
vides that only after the surplus has 
reached that amount can a dividend in 
excess of 6 per cent be paid. 

Safford McQuay-Norris V. P. 
St. Louis, Mo., Nov. 1— L. A. Safford, 
formerly Chicago manager of the Chil- 
ton Co., publishers, of Philadelphia, Pa. 
has been made second vice-president of 
the McQuay-Norris Manufacturing Co. 
of St. Louis. 

Cotton F. W. D. Advertising Manager 

Clintonville, Wis., Oct. 29— J. D. 
Cotton has been appointed advertising 
manager of the Four Wheel Drive Co., 
Clintonville, Wis., and has already taken 
up the duties of the advertising and 
promotion department. 
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H. W. Ford Controls 
Saxon Co. 

Buys Hugh Chalmers* Stock— 
$500,000 Involved— To 
Build 28,600 Cars 

Detroit, Mich., Oct. 30 — Harry W. 
Ford, president of the Saxon Motor Co. 
has purchased all the stock which Hugh 
Chalmers, president of the Chalmers Mo- 
tor Co. held in the Saxon company. The 
deal involves a cash transaction of half 
a million dollars and makes Mr. Ford the 
largest individual stockholder in the 
Saxon company, of which the original 
stockholders were, besides Mr. Chalmers 
and Mr. Ford, Lee Counselman, Percy 
Owen, Geo. W. Dunham, H. H. Pinney, 
C. A. Pfeffer, C. A. Woodruff and C. C. 
Hinckley, the latter four having disposed 
of their interests some time ago. The 
manufacturing schedule of the Saxon 
company for the present season calls for 
a production of 28,600 cars. 

Harry W. Ford came to the Saxon 
company through Mr. Hugh Chalmers. 
He worked in the advertising department 
of the National Cash Register Co., Day- 
ton, Ohio, while Mr. Chalmers was gen- 
eral manager of the company. When 
the latter organized the Chalmers Motor 
Co. he asked Mr. Ford to join him and 
put him in charge of the advertising de- 
partment of the new company. When the 
Saxon Motor Co. was organized by Mr. 
Chalmers and • other Chalmer's officials 
they chose Mr. Ford as president of the 
new concern. 

Overland Sales 100% over Oct, 
1914 

Toledo, Ohio, Oct. 28 — President J. N. 
Willys in a statement at the annual 
meeting of the Willys-Overland on Oct. 
26, stated: 

"August and September shipments in- 
creased 400 per cent ' over the same 
months of a year ago. October sales in- 
creased 100 per cent over October a year 
ago. New buildings are now practically 
completed which will permit an increase 
in output to 1000 cars a day by March 1, 
which, from present indications, will be 
fully required to produce new models 
planned for 1916. The Willys-Knight 
deliveries are 40 per cent greater than 
we had planned." 

Alter Price Remains Unchanged 
Plymouth, Ohio, Oct. 28 — The Alter 
Motor Car Co. has brought out its 1916 
model with few changes. The price of 
the car is $685, the same as last year. 
This includes starter, one-man top, elec- 
tric lighting, horn, etc. The wheelbase 
has been lengthened to 108 in. and 32 
by 3% in. demountable rims are added. 



Digitized by 



November A, 191$ 



THE AUTOMOBILE 



851 



Sept. Exports Are 
$10,711,133 

Over $1,000,000 Better Than 
Aug.— Trucks Total 2227 
and Cars 4299 

September,1914 September, 1915 



No. 

Cars . . 646 
Trucks.. 128 
Parts 

Total. ... 



Value 
$597,904 
294.288 
34,618 

$926,910 



No. Value 
4,299 $3,215,459 
2,227 5,882.255 
1,613,419 



$10,711,133 



Washington, D. C, Oct. 81 — Exports 
of automobiles, trucks and parts during 
September, 1915, showed a value of $10,- 
711,133. This is quite an increase over 
the previous month's figures, which were 
$9,567,348 and over September, 1914, 
with only $926,910. 

Trucks, numbering 2227 and valued at 
$5,882,255 and cars, numbering 4299 and 
valued at $3,216,469 with $1,613,419 in 
parts, were exported. 

Both cars and trucks increased in 
number over August. One interesting 
point brought out in the above table is 
that though the number of cars shipped 
in September increased 460, the value 
only increased $93,266, showing the Sep- 
tember shipment included cheaper-priced 
cars than those shipped in August. The 
number of trucks increased 613 and the 
value $1,496,062. 

There was a drop in parts shipments, 
which amounted to $1,613,419 as com- 
pared with $2,038,321 in August. 

Firestone and Miller Tire Companies 
Plan Additions 

Akron, Ohio, Oct 30 — The Firestone 
Tire & Rubber Co. and the Miller Rub- 
ber Co. will soon add to their plant out- 
puts with new buildings. The new Fire- 
stone plant will be erected on the east 
side of Main Street, opposite the pres- 
ent plant. The Miller company is plan- 
ning a new factory, the permit for which 
will be issued in a few days. This new 
building is the third to be started within 
the past six months. 

A permit for the erection of the Fire- 
stone clubhouse has been issued. The new 
building will cost $86,000. 

Paige Sales for October Show 600 Per 
Cent Increase 
Detroit, Mich., Oct. 31— During the 
first fifteen days of October, or thirteen 
actual working days, more Paige cars 
were shipped than in any other period in 
the history of the Paige-Detroit Motor 
Car Co. October sales show an increase 
of 600 per cent over October of last year. 

500 Men Rush New National Plant to 
Completion 
Indianapolis, Ind., Oct. 30 — More 
than 500 men are working overtime in 



order to complete the new plant of the 
National Motor Vehicle Co. Operations 
in the new building are expected to com- 
mence in about sixty days. The company 
is spending about $100,000 to enlarge its 
plant, and the new buildings are two 
stories high and 678 ft in length. This 
means that the length of the additions 
is approximately two city blocks. 

Chevrolet Cars To Be Assembled in 
McLaughlin Plant 

Flint, Mich., Oct 30 — The Mc-Laugh- 
lin Carriage Works, Oshawa, Canada, 
have completed an arrangement with the 
Chevrolet Motor Co. of Delaware, where- 
by their big carriage plant in Oshawa 
will be turned into an assembling plant 
for Chevrolet cars. At the same time 
the McLaughlin concern takes charge of 
the Chevrolet Motor Co. of Canada, re- 
cently formed to operate a plant in West 
Toronto. Thus the Crevrolet business in 
Canada will be controlled entirely by the 
McLaughlins. 

Through the new arrangement it will 
now be possible to increase the produc- 
tion of Chevrolet cars in Canada from 
5000 to 12,000 for the season of 1916. 
An output of 20,000 has been planned 
for 1917, it is said. 

The McLaughlins have a controlling 
interest in the McLaughlin Motor Car 
Co., Ltd., which assembles and sells the 
Canadian Buick, the General Motors Co. 
having the balance of the stock. 

King Has Improved Model 

Detroit, Mich., Nov. 1 — The King 
Motor Car Co. has announced an im- 
proved model five-passenger, eight-cyl- 
inder King at $1,150, f. o. b. Detroit, 
$200 less than the King eight brought 
out a year ago. 

The new car has a larger motor, 2% 
in. by 6-in. stroke. Other modifications 
include a larger carbureter, refinements 
in lubrication, radiation and ignition. 
The main points in the design are un- 
changed. Color has been changed from 
blue to a salon green body and hood, with 
black fenders, running gear and wheels; 
with a fine gold stripe. 

Kelly and Springer Return 

New York City, Oct 28— John H. 
Kelly, sales manager of the Republic 
Rubber Co., Youngstown, Ohio, accompa- 
nied by Frank V. Springer, export man- 
ager, returned on the Adriatic to-day 
from a two months' trip in Europe. 

Porter Rubber Plant in Salem 

Salem, Ohio, Oct 30 — The Porter 
Rubber Co. has been organized with a 
capital of $125,000, and will erect a plant 
in Salem. The officers elected are as fol- 
lows: President, J. C. Porter; vice- 
president, T. H. Boyd; treasurer, E. E. 
Boyd. 



Peerless andGeneral 
Veh. Co. Sold 

New Corp. To Take Over Both 
—Trucks and Motors 
To Be Made 

New York City, Nov. 3 — The Peer- 
less Truck & Motor Corp. has been 
formed in this city to-day to acquire the 
Peerless Motor Car Co., Cleveland, Ohio, 
and the General Vehicle Co., Long Island 
City. Nothing definite as to the capi- 
talization or plans of the new corporation 
is at present known but it is understood 
the manufacture of commercial vehicles 
will be continued and that the manufac- 
ture of passenger cars at the Peerless 
factory is assured as an eight-cylinder 
car will be brought out in the near fu- 
ture. The General Vehicle Co., through 
its agreements with the Mercedes com- 
pany in Germany has control of certain 
aviation features which it is expected 
will be developed and vigorously pushed 
in this country. 

The exact personnel of the Peerless 
Truck & Motor Corp. is not known, but 
it is expected that it is closely allied with 
the electrical interests which secured 
control of the Peerless company over 3 
years ago. 

Gasoline Shortage in Paris Threatens to 
Stop Taxicabs 

Paris, Oct 23 — The shortage and high 
price of gasoline in Paris has become so 
serious that the taxicab service is threat- 
ened with a stoppage. The municipal 
authorities have taken the matter up, but 
have not yet arrived at any decision 
other than a statement that drivers are 
not allowed to change their rate of fares 
without giving official notice and chang- 
ing the color of the taximeter flag to cor- 
respond with the scale they are using. 

It was generally reported that the high 
cost of gasoline was due to the large 
requisitions made by the military au- 
thorities, but according to an official 
statement no extra requisitions have been 
made. This statement is not generally 
believed. One of the explanations given 
by the refiners is that they are unable 
to get the tank boats which normally 
bring gasoline up the Seine to Paris. The 
Roumanian and Russian supply of gaso- 
line has been cut off, but this only rep- 
resented 20 per cent of the whole, the 
remaining 80 per cent coming from 
America. It is known that there is no 
shortage of gasoline for military pur- 
poses; in certain cases soldiers report 
they are so well supplied they can wash 
their clothes in gas. As gasoline has 
now become a first necessity, all civilian 
users are asking if it is not possible to 
give them greater consideration without 
hampering the military. 
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Canadian Ford Prof- 
its $3,202,458.15 

Annual Statement Shows Gain 
of $1,179,962.09 Over 1914 
—Cash $2,609,997.65 

Ford, Ont., Oct. 26 — The annual 
financial statement of the Ford Motor 
Co. of Canada, Ltd., shows that during 
the fiscal year ending Sept. 30, 1915, the 
company made a net profit of $3,202,- 
458.15 or an increase of $1,179,962.09 
over the profit of 1914. 

The assets totaled $9,182,408.30 as 
compared with $5,603,618.41 in 1914, an 
increase of $3,578,789.89 for the year 
just ended. Among the items enumer- 
ated the one showing the biggest in- 
crease is that of cash on hand or in the 
banks, which totaled $2,609,997.65 or 
nearly $1,400,000 more than in 1914. An 
increase of nearly $1,000,000 is also 
shown for the home plant's value, which 
is given at $2,743,112.07 as against $1,- 
875,114.36 in 1914. For branch plants 
there is shown an increase of over 100 
per cent. Accounts receivable which 
were marked down for $347,149.17 in the 
1914 report now show a total of over 
$1,000,000 of which over half represents 
foreign accounts. 

Among the liabilities all the items 
with the exception of one show big in- 
creases, this one exception being the 
dealers' contract deposits with which is 
also included miscellaneous credits. The 
total is $115,884.68 or about $1,000 less 
than the previous year. 

Charges Fraud in Fender Test 

Chicago, III., Nov. 2 — Suggestions of 
bribery and fraud in the conduct of fen- 
der tests for the city of Chicago may 
result in throwing considerable light on 
the conduct of the so-called tests of safe- 
ty fenders, which have been going on in 
Chicago. H. L. Eisenhauer, president of 
the Telescopic Fender Co., made charges 
before the judiciary committee of the city 
council yesterday, which involved Eman- 



uel Freidlander, president of the Fender 
Manufacturers' Association. It is ex- 
pected that these will result in an airing 
of the conditions in the fender tests, as 
information, it is understood, is to be 
placed in the hands of the State attorney. 

Eisenhauer's attorney paved the way 
for the disclosures by making insinua- 
tions regarding the good faith of the com- 
mittee which has been testing truck fen- 
ders under the direction of the deputy 
superintendent of police. The tests were 
made for the purpose of recommending to 
Chief Healey, which fender should be ap- 
proved by the police department, as com- 
plying with the fender ordinance passed 
nearly a year ago. Eisenhauer said he 
paid $300 to Freidlander, the first $100 
of which was to be paid over to the city 
to meet the cost of the test. In accord- 
ance with Freidlander's statement all 
the business is being done between the 
fender association and the testing com- 
mittee. Eisenhauer said that Freidlander 
gave him a receipt and a written guar- 
antee that he would get a certificate of 
approval of the fender or receive his 
money back. The second $100, accord- 
ing to Eisenhauer, was to assure the 
passage of the fender, and the third $100 
was paid on the representation that the 
association needed the money and that 
"everything was fixed." 

It seems that the telescopic fender has 
not been approved as yet, hence the dis- 
closures. The deputy superintendent of 
police, in charge of the tests, claims that 
the Eisenhauer payment of the second 
$200 was for the purpose of bribing one 
of the committee but it was unsuccess- 
ful. The Standard Fender Co., a mem- 
ber of the association, is the only con- 
cern thus far which has received the ap- 
proval of the committee. The chief of 
police, however, has not issued a certifi- 
cate to the Standard company and the 
latter is complaining because the certifi- 
cate is held up. The Standard Fender 
Co. is represented by attorney Frank L. 
Childs, who, by the way, is the attorney 
for the Chicago Motor Club. The chief 
of police has withheld the issuance of 
the certificate to avoid creating anything 
like a monopoly. 



$3,000,000 Co. to 
Build Lozier 

Property Bought by Assoc'd. 
Lozier Purchasers — New 
Interests Elect Officers 

Detroit, Mich., Oct. 29 — With a capi- 
tal stock of not less than $3,000,000 the 
Lozier Motor Co. will be re-organized 
and will continue to make Lozier cars 
as a going concern. 

Two of the big stockholders, Maurice 
Rothschild and Charles Shongood, who 
were vice-presidents of the company, 
and who were among those who pur- 
chased the assets of the old concern, 
have withdrawn from the company and 
disposed of all their holdings to Theodore 
Friedeberg, Harry and Samuel Frank, 
who now control all the stock of the com- 
pany. 

The reason of the withdrawal of Mr. 
Rothschild is due to the fact that he is 
affiliated with the Harris Bros. Co., 
Chicago, which firm is commonly known 
as the Chicago Housewrecking Co. It 
caused people to believe that these firms 
were actually interested in the Lozier 
company and intended only to continue 
the business for liquidation purposes, 
which has not been the intention of the 
purchasers of the old concern. 

As evidence that the business is to be 
continued, a deal was completed a few 
days ago between the present stock- 
holders and the Detroit Trust Co., trus- 
tee in bankruptcy for the former bank- 
rupt concern, whereby the real estate 
and plant here in Detroit, upon which 
the Associated Lozier Purchasers had 
an option, has been purchased by the 
latter, after the proposition had been 
submitted to the United States district 
court and approved by it 

The officials of the Lozier Motor 
Co. are, Theodore Friedeberg, president; 
Harry Frank, treasurer and Samuel 
Frank, secretary and general manager. 
U. G. Thomas is factory manager. 

Steel Horse Farm Tractors 

Milwaukee, Wis., Nov. 1 — The Steel 
Horse Co. of Milwaukee plans to manu- 
facture a general utility gas tractor. The 
company is capitalized for $25,000 and 
is backed by William B. Reith, Walter D. 
Mann and Adolph C. Graf. The trac- 
tor is designed especially for farm use 
and will haul a plow, cultivator, seeder, 
harrow or other light farm implements 
and can be used for light haulage of 
other kinds. 

Ainsworth Mfg. Co. Organized 

Detroit, Mich., Oct. 30— The Ains- 
worth Mfg. Co. has been incorporated 
with a capital of $100,000 for the pur- 



Ford Motor Co. of Canada, Ltd., Balance Sheet for Fiscal Year Ending 

Sept. 30, 1915 

1915 1914 

ASSETS 

Cash on hand and in banks 12,609,997.65 $1,257,032.35 

Accounts receivable 1,027,573.17 347,149.17 

Prepaid expenses 178,167.67 127,707.69 

Inventories or stores accounts 1,649,078.40 1,513,695.17 

Home plants, including buildings, machinery, equipment, etc. . 2,743,112.07 1,875,114.36 

Branch plants f 974,479.34 482,919.67 

Total $9,182,408.30 $5,603,618.41 

LIABILITIES 

Accounts payable 1874,848.33 1284,621.00 

Accrued payroll and miscellaneous 133,088.53 64,207.00 

Dealers* contract deposits and miscellaneous credits 115,884.68 116,679.00 

Contract rebates 89,496.74 34,600.00 

Reserves 439,289.51 276,166.00 

Profit and loss 3,202,458.15 2,022,496.06 

Surplus 3,327,342.36 1,804,846.35 

Capital 1,000,000.00 1,000,000.00 

Total 19.182.408.30 $5,603,618.41 
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pose of manufacturing automobile ac- 
cessories such as windshields, etc. The 
principal organizer of the company is 
Harrison Ainsworth, for many years 
with the Rands Mfg. Co. and with the 
Rover Motor Co., Coventry, England. He 
will be secretary-treasurer while Clar- 
ence H. Booth, formerly general man- 
ager of the Studebaker Corp., is the 
president. Others interested in the con- 
cerns are: George W. Golden, of Golden, 
Belknap & Swartz; L. D. Bolton, De- 
troit representative for the Brown-Lipe 
Co.; Alonzo P. Ewing, of the Detroit 
City Gas Co.; R. J. Purdy, mechanical 
engineer. For the present the plant will 
locate at Franklin and Dubois Streets, 
occupying 25,000 sq. ft. of floorspace in 
the old Ideal Mfg. Co. plant. 

Regulate Bay State Headlights 

Boston, Mass., Nov. 1— Regulations 
for automobile headlights have been 
formulated by Massachusetts Highway 
Commission, making them effective Jan. 
1, 1916. The regulation reads as fol- 
lows: 

Wherever there is not sufficient light, 
within the limits of the highway location, to 
make all vehicles, persons, or substantial ob- 
jects clearly visible within said limits for a 
distance of at least 150 ft., the white lights 
which a motor vehicle is required to display 
by Section 7 of Chapter 534 of the Acts of 
1909 shall, when said vehicle is in motion, 
throw sufficient light ahead to show any per- 
son, vehicle, or substantial object upon the 
roadway straight ahead of the motor vehicle 
for a distance of at least 150 ft. Any light 
thrown directly ahead or sidewise shall be so 
arranged that no dazzling rays from it or 
from any reflector shall be at any time more 
than 3% ft. above the ground on a level road 
at a distance of 50 ft or more ahead of said 
vehicle, and said light shall be sufficient to 
enable the operator of the motor vehicle to 
see any person, vehicle, or substantial object 
upon the roadway or side thereof, for 10 ft. 
on each side of the motor vehicle 10 ft. ahead 
of said vehicle. 

The commission took the stand that a 
State regulation would prevent any cities 
or towns making rules that would puzzle 
automobilists. It also planned to word 
the regulations so that it would not be 
necessary to adopt any device unless the 
owner of a car wanted to do so. 

Annual Registration for D. C? 

Washington, D. C, Oct. 30— If the 
recommendations of Ben L. Price, tax 
collector, are adopted by Congress, Wash- 
ington motorists will have to pay an an- 
nual registration fee instead of the per- 
petual license fee of $2 that is now ex- 
acted. In his annual report Price 
recommends that a license fee based on 
horsepower rating be charged and he 
suggests that the fees exacted by Mary- 
land or Virginia be followed. If such a 
fee is charged it will take the place of 
the present personal tax fee that is 
charged in addition to a fee of $2 that 
must be paid to secure a license number, 
such number being good as long as the 
person who takes it out owns the car. If 
the car is sold at any time the license 
is void and a new one necessary. 



15,485 Employees in 
N. Y. Plants 

Twenty-six Automobile and 
Parts Makers' Wages in- 
creased 10% in Sept. 

New York City, Oct. 28 — Evidence 
that the automobile and parts manufac- 
turers in New York State have made a 
large increase in activity and an im- 
provement in business, which has been 
manifest all summer, appears in returns 
received by the State Industrial Com- 
mission from representative manufac- 
turers throughout the State. In its 
September returns it had reports in the 
automobile group for twenty-six firms 
with 15,485 employees in the State. All 
but five of these firms were engaged in 
the manufacture of automobiles or parts. 
All these five firms together had less 
than 1000 employees. 

In July, 1915, 2.3 per cent more people 
were employed than in June; in August 
1.5 per cent more than in June; and in 
September 14.4 per cent over June. Com- 
paring returns for each month this year 
with the corresponding month last year 
a remarkable improvement since last 
year appears; June returns show 27.2 
per cent more employees this year than 
last; July returns show 32.1 per cent 
more employees; the August returns 30 
per cent more employees, and the Sep- 
tember returns 47.4 more employees than 
last year. 

A large increase in wages was made. 
Figures for that item show a progressive 
increase from June to September this 
year, 10 per cent more wages being paid 
in the middle week of September this 
year than in the middle week of June. 
For the middle week of each month this 
year as compared with last, in June 35.6 
per cent; in July 33.1 per cent; in Au- 
gust 42.9 per cent; and September 46.5 
per cent more wages were paid this year 
than last. 

As indicating how the improvement in 
that industry compares with the im- 
provement for manufacturing in general, 
the following figures show returns in- 
dicating 1 per cent fewer employees in 
July; 2 per cent fewer in August; but 
4 per cent more for September of this 
year as compared with June of this year. 
In comparing this year with last there 
were 2.4 per cent fewer employees in 
June; in July 0.2 per cent more; in Au- 
gust 4.4 per cent more ; and in September 
5.4 per cent more employees this year 
than last. 

Western Tire Co. Now General Rubber 
Mfg. Co. 

Kansas City, Mo., Oct. 27 — The West- 
ern Tire & Rubber Co., this city, is build- 
ing a three-story factory at Akron, Ohio, 



where it will move its plant Dec. 1. The 
company has been re-incorporated under 
Ohio laws, under the name of the Gen- 
eral Rubber Mfg. Co. and the capital 
has been increased to $200,000. 

The company will continue to make the 
K. C. line of tire accessories. In addi- 
tion to this, it is adding equipment to 
make 400 tires a day. The new plant 
will be in full operation by Jan. 1. The 
personnel of the company will remain 
unchanged. 

Crowther Builds Model Cars 

Rochester, N. Y., Oct. 29— The 
Crowther Motor Co., whose factory is 
located at Ridgway and Woodrow Av- 
enues, is making progress in construc- 
tion work as reported in The Auto- 
mobile for Oct. 28. The model cars are 
under construction and will be exhibited 
at the winter shows. The cars are ex- 
pected to sell at $550, this including 
electric starter, lights, demountable rims, 
and speedometer. The line will include 
a roadster touring car and a 1200-lb. de- 
livery wagon. In these the transmission 
system of Charles E. Duryea, pioneer 
automobile manufacturer, will be used, 
in which the drive is direct into the rims 
of the two rear wheels, thus eliminating 
gearset, clutch and differential, as well 
as the live type of rear axle. It is ex- 
pected to have a production of fifty to 
sixty cars per day after April 1. 



Will Make Gas-Electric Truck 
Milwaukee, Wis., Oct. 29 — The Na- 
tional Brake & Electric Co., Milwaukee, 
Wis., is engaged in the development of a 
new heavy duty motor truck of the gas- 
electric type, said to be particularly 
adapted for use on the war front. The 
company is part of the Westinghouse 
group. No information relative to the 
new product will be given out until de- 
velopment work is completed. The Na- 
tional company manufactures compres- 
sors, gasoline locomotives, air brakes and 
electrical appliances and is the specialty 
plant of the Westinghouse company. 
Since July 1 the Milwaukee works force 
has been increased from 700 to 1000 men. 

Bosch Gets Nine Contracts 
New York City, Nov. 1 — The Bosch 
Magneto Co. has closed contracts with 
the following concerns to use Bosch mag- 
netos for the coming season: Chandler 
Motor Car Co., Cleveland, Ohio; Craw- 
ford Automobile Co., Hagerstown, Md. ; 
Continental Motor Mfg. Co., Detroit; 
Ohio Armleder Co., Cincinnati, Ohio; 
Palmer-Meyer Motor Car Co., St. Louis, 
Mo.; H. E. Wilcox Motor Co., Indian- 
apolis, Ind.; U. S. Motor Truck Co., Cin- 
cinnati, Ohio; Hendrickson Motor Truck 
Co., Chicago, 111.; Alamo Mfg. Co., 
Hillsdale, Mich. g 
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Detailed Export Statistics for August 

and 8 Months Show Big Gains 

United Kingdom Retains First Place with 2290 Cars 

Worth $3,530,831 in August— Increases in Shipments 

to West Indies, Asia, Oceania and Other Countries 



Washington, D. C, Nov. 1 — As indi- 
cated in a recent issue of The Automo- 
bile the exports of automobiles continue 
to grow so rapidly that even those in 
close touch with the industry are aston- 
ished. The gross figures for August and 
the eight months ended August, with fig- 
ures for the corresponding periods of 
last year, have already been published. 

The Department of Commerce to-day 
announced that September automobile 
exports were 2227 commercial vehicles, 
value, $5,882,255; pleasure cars, 4299, 
value, $3,215,459; parts, $1,613,419. 

Detail figures show exports of com- 
mercial cars rose from sixty-six, valued 
at $124,016, in August, 1914, to 1614, 
valued at $4,387,193 in August last, while 
during the eight months' period they in- 



creased from 609, valued at $772,257, in 

1914, to 16,042, valued at $41,886,961, in 

1915. Exports of passenger cars like- 
wise increased from 385, valued at $441,- 
879, in August last year, to 3,839, valued 
at $3,121,834, in August last, and from 
18,884, valued at $16,612,060, in 1914, 
to 26,736, valued at $23,576,188, in 1915. 

United Kingdom Best Customer 

Naturally, the United Kingdom re 
tains first place in the volume of its im- 
ports of cars from this country, the fig- 
ures showing that during August a year 
ago, twenty-seven machines, valued at 
$38,500 were exported to King George's 
domain, while during August last the 
number had increased to 2290 and the 
value to $3,530,831. During the eight 



months' period the number of cars ex- 
ported increased from 4994, valued at 
$4,126,263, in 1914, to 16,784, valued at 
$26,528,943 in 1915. 

There were no cars exported from 
this country to France in August, 1914, 
while in August last the number was 196 
and the value $661,972. During the 
eight months' period the number rose 
from 1044, valued at $625,636, in 1914, 
to 4464, valued at $11,209,798 in 1916. 

Germany failed to receive any cars 
from this country, and during the eight 
months' period the imports from this 
country fell from 1063 cars, valued at 
$799,652, in 1914, to four cars valued 
at $2,800, in 1915. 

One car, valued at $1,000, was ex- 
ported to Italy in August, 1914, while 
in August, 1916, the number had grown 
to thirteen and the value to $11,203. The 
eight months' period showed a decline 
from 229 cars, valued at $148,388, in 
1914, to 121 cars, valued at $74,498, in 
1916. 

Other European Gains 

Under the heading "Other European 
Countries," a big gain in exports is in- 



Exports and Imports of Automobiles and Parts for August and Eight Preceding Months 



Commercial 
Passenger . , 



Number 
66 
385 



1914- 



EXPORT8 
— August - 



Total 



France 

Germany 

Italy 

United Kingdom 

Other Europe 

Canada 

Mexico 

West Indies and Bermuda. 

South America 

British Oceania 

Asia and other Oceania.. 
Other countries 



451 



Value 
$124,016 
441.879 

1565,895 



Number 
1,614 
3.839 



-1915- 



Value 
14,387,193 
3,121,834 



5,453 



17,609.027 



EXPORTS BY COUNTRIES 



1 
27 
12 
238 

6 
32 
19 
79 
14 
23 



Parts of (not including engines and tires) . 
Total automobiles, etc 



11,000 
38,500 
10,538 
877.821 
4,400 
19,247 
13.288 
60.562 
19,404 
21,140 

196,627 

8762,422 



196 

"is 

2,290 
722 
721 
8 
368 
274 
391 
330 
140 



For automobiles 

Belgium 

Germany 

England 

Canada 

Mexico 

Cuba 

Australia 

Philippine Islands 
Other countries . . 



Tires 

8188,002 



8661,072 

"lV.203 
3,530.831 
1,662.280 
480,677 
9,100 
193.726 
149.319 
322.689 
393.771 
103.460 

2.038.321 

9,547,348 



81,211,804 



46.467 
92,789 
9,684 



10,583 
28,479 



Automobiles. 



IMPORTS 

No. dutiable No. dutiable 

20 319,809 26 



France 

Germany 

Italy 

United Kingdom 
Other countries . 



IMPORTS BY COUNTRIES 
5 33.008 6 

1 1.428 

8 9.086 

2 2,517 

4 3.770 20 



703.109 
170,686 
5.936 
22,028 
91.124 
22,465 
196,456 



828.912 



$12,046 



16.866 



Parts of (except tires) dut. 



331,222 



335,776 



Automobiles 

Parts of (except engines and tires). 



Automobiles 

Parts of (except engines and tires). 



SHIPMENTS TO NON-CONTIGUOUS TERRITORIES OF THE 

Alaska 



Automobiles 

Parts of (except engines and tires). 



Automobiles 

Parts of (except engines and tires) . 



20 



41 



10 



$11,000 
1,923 

30,667 
7,412 

34,833 
6,950 

13,465 
847 



Hawaii 
146 



Porto 



Rico 
61 



Philippine 

153 



$9,444 

1,673 

146.011 
10,471 

44,603 
1.611 
Islands 

143,307 
4.184 



Number 
509 
18,884 



-Eight months ending August- 
-1914 , , 1916- 



Value 
$772,257 
16.612,060 



19,393 $17,384,317 



Number 
15.042 
26,736 

41,778 



1,044 
1,063 

229 
4,994 
2,378 
3,694 
60 

362 

891 
2,666 
1.193 

929 



$625, 

799, 
148, 

4.126, 

1.886. 

4,447, 
70, 
306, 
722, 

2,294. 

1,129, 
828, 



636 
652 
388 
263 
647 
442 
374 
310 
527 
033 
405 
,740 



No. dutiable 
124 



51 
10 



$198,440 



15 
22 



51 



545 



214 
851 



Value 
$41,886,961 
23,676,188 

$65,463,149 



4,464 
4 

121 
16.784 
5.544 
4,682 
69 
2.072 
1,486 
2.760 
2,508 
1,284 



$11, 



4,107,545 
21,481.862 



$2,290,094 
301 
81.917 
936.260 
742,553 
41,824 



77,689 
409,550 



No. dutiable 
159 



$91,717 
16.556 
31,884 
31,496 
26.787 



$634,051 

UNITED STATES 



45 



22 
26 
67 



$64,603 
7.324 

672.306 
64.027 

201,815 
47,184 

356.611 
30,721 



66 
682 
426 
489 



,209.798 
2,800 

74.498 
628.943 
741.288 
,673.203 

65.406 
110.173 
793.037 
,368.736 
.703.181 
,192,086 



9,381,440 
74.844,589 



$5,609,787 



1.180.992 
692.920 
71,387 
187.655 
311.755 
195,322 
869,766 



$248,738 



$90,766 



28.526 
53.206 
76.240 

$423,573 



$77,137 
9.811 

741.831 
78.852 

838.763 

66.057 

613.121 
88,161 
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dicated. In August a year ago the ex- 
ports from this country amounted to 
twelve cars, valued at $10,533, while in 
August last the number was 722 and the 
value $1,652,280. The figures for the 
eight months' period were 2378 cars, 
valued at $1,886,647, in 1914, and 5544 
cars, valued at $14,741,288, in 1915. 

There were 238 cars, valued at 
$377,821, shipped to Canada in August 
a year ago, while in August last the 
number had increased to 721 and the 
value to $480,677 in August last. This 
increase, however, was not maintained 
during the eight months' period, the 
number of cars exported to our Northern 
neighbor in 1914 being 3594, valued at 
$4,447,442, while in 1915 the number was 
4682 but the value was only $3,673,203. 

War-ridden Mexico took eight cars, 
valued at $9100 from this country in 
August last, as against six cars, valued 
at $4,400 in August a year ago. Dur- 
ing the eight months of this year the 
exports of cars to that country amounted 
to sixty-nine, valued at $65,406, while 
during the corresponding period of last 
year the number was sixty, and the valut 
$70,374. 

West Indies Buy More 

The West Indies and Bermuda are 
beginning to appreciate American-built 
motor cars, the export figures showing 
an increase from thirty-two cars, valued 
at $19,247, in August, 1914, to 368 cars, 
valued at $193,725, in August last, and 
from 352 cars, valued at $306,310, in 
1914, to 2072 cars, valued at $1,110,173, 
in 1916. 

Increased exports to South American 
countries are also shown in the latest 
table of statistics. In August a year 
ago, nineteen cars, valued at $13,288, 
were shipped to various South American 
countries, while in August last, the num- 
ber had increased to 274 and the value 
to $149,319. During the eight months' 
period the exports increased from 891 
cars, valued at $722,527 in 1914, to 1486 
cars, valued at $793,037, in 1915. 

Increase for Oceania 

British Oceania continues to be a good 
customer for American cars, the exports 
having increased from seventy-nine cars, 
valued at $60,662, in August, 1914, to 
391 cars, valued at $322,689, in August 
last, while during the eight-month period 
the number of cars exported increased 
from 2666, valued at $2,294,033, in 1914, 
to 2760 cars, valued at $2,368,736 in 
1915. 

Fourteen cars, valued at $19,404, were 
exported to Asia and other Oceania in 
August a year ago, while in August last 
the number was 330 and the value $393,- 
771. During the eight months' period 
the exports rose from 1193 cars, valued 
at $1,129,405, in 1914, to 2508 cars, 
valued at $4,703,181, in 1915. 



S. A. E. Winter 
Meeting Program 

Electrical Equipment of Cars 
To Receive Marked Atten- 
tion on Jan. 5 and 6 

New York City, Nov. 1 — The 1916 
Winter Meeting of the Society of Auto- 
mobile Engineers will be held in the En- 
gineering Societies Building, this city, 
Wednesday and Thursday, Jan. 5 and 6. 

At the first session of the society meet- 
ing, to be held on Wednesday morning, 
business matters and reports of divisions 
of the standards committee will be sub- 
mitted and discussed. For the sessions 
to be held on the morning and afternoon 
of the following day, Thursday, papers 
on current subjects of special significance 
are scheduled. 

It is the purpose of the Council and 
the Meetings Committee that the coming 
meeting shall be shorter than the annual 
meetings of previous years, in order to 
afford the members an opportunity to 
concentrate their attendance on fewer 
sessions during the much occupied time 
of Show Week. It is believed that the 
papers to be presented will be of suffi- 
cient interest and merit to bring about 
a good attendance and valuable discus- 
sion. 

A large portion of the meeting will be 
devoted to consideration of matters con- 
nected with the electrical equipment of 
gasoline cars. 

Battery vs. Magneto Ignition 

Comprehensive consideration will be 
given to the points involved in and the 
relative merits of magnetos and batteries 
as sources of ignition. Among those 
who will present statements in connec- 
tion with this timely matter are Alexan- 
der Churchward; Frank Conrad; Dr. 
R. H. Cunningham, and E. Gassmann. 

Electric Lighting and Starting 

Joseph Bijur will present a paper en- 
titled Electric Lighting and Starting for 
Automobiles, taking up among other 
topics the desirable characteristics and 
cranking speeds of starting motors. 

Electric Bulbs 

Henry Schroeder will present data on 
Electric Bulbs for Automobiles, indicat- 
ing the various properties and efficiencies 
desired and to be expected. The paper 
should be of a great deal of benefit gen- 
erally to automobile engineers engaged 
in the design and production of gasoline 
and electric vehicles, as well as in con- 
nection with the work of the Electrical 
Equipment Division. 

Sulphur Content in Steel 

Dr. J. S. Unger will read a paper on 
the Effect of Sulphur Content in Steel, 



giving Jhe results of exhaustive tests. 
Discussion of this subject should result 
in the acquisition of fundamentally valu- 
able information. 

It is possible that a few more papers 
will be added to the program, ~bat the 
principal idea of the committee is to 
have only subjects of unusual importance 
presented and that sufficient time shall 
be allowed for as thorough discussion of 
these as may be desired. 

The annual dinner will be held at the 
Plaza Hotel on the evening of Thursday, 
Jan. 6. Tickets are $5 each. 

Standards Committee Meeting 

A meeting of the standards committee 
will be held at the rooms of the society 
in New York on Tuesday morning Jan. 
4. All members of the society may at- 
tend this committee meeting. 

Detroit S. A. E. to Hear Diamond on 
Piston Design 
Detroit, Mich., Nov. 1 — At the next 
meeting of the Detroit section of the 
Society of Automobile Engineers, to be 
held Nov. 12 in the convention hall of 
the Pontchartrain hotel, the feature will 
be a talk by J. E. Diamond of the 
Aluminum Castings Co. on the subject of 
Piston Design and Its Relation to the 
Cothias Process. Mr. Diamond's talk 
will cover piston design in general, as 
well as the aluminum alloy piston. 

Detroit Committee on S. A. E. Cruise 
Detroit, Mich., Nov. 1 — Chairman 
George W. Dunham, of the Detroit Sec- 
tion of the Society of Automobile En- 
gineers, has named W. A. Brush and Ma- 
son P. Rumney, to serve with him as the 
committee in charge of the next sum- 
mer's annual cruise of the society. The 
committee is already at work. 

Since the September list of contribu- 
tors to the maintenance fund of the De- 
troit section of the society was published, 
two new concerns have been added to 
this list, the Electric Storage Battery 
Co. has pledged $100 and the Doehler 
Die Castings Co. $50. The total pledged 
to Oct 15 being $2,860. 

Moline Plow to Continue Buggies 
Moline, III., Nov. 3 — The Moline 
Plow Co., whose entrance into the auto- 
mobile field with a new passenger car 
was announced recently, wish it to be 
understood that in so doing they are not 
relinquishing the buggy business which 
will be continued as usual. 

Grant Adds an Acre 
Findlay, Ohio, Nov. 1 — The Grant 
Motor Co. is building three large addi- 
tions to their North and South plants in 
this city. All are one-story and cover 
an acre of floorspace. The company is 
greatly hampered for space. 
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Gasoline Is Higher 
in West 

Since March Average Increase 
Throughout Country Is 
4 Cents per Gal. 

New York City, Oct. 29 — Gasoline 
prices continue to rise throughout the 
West, the latest advance being that in 
Cleveland where Standard Oil has raised 
its price per gallon 1% cents to 14 cents 
to garages. The independents have met 
the increase by an advance of 1 cent 
a gallon to 14 cents. White Rose 
brand gasoline of the National Refining 
is now quoted at 16% cents a gallon, an 
advance of 3 cents. The price of retail 
trade is 1 cent higher than these quota- 
tions. In March the garage price was 
11 cents, and there was no change in 
price until Sept. 9. 

The average increase throughout the 
country has been about 4 cents a gallon 
since March. In the past six weeks gas- 
oline prices at the various cities have 
been advanced two or three times. This 
week there has been an increase in price 
from 1 to 3 cents a gallon in the prin- 
cipal cities of the country, including 
Portland, Los Angeles, Seattle, Min- 
neapolis, San Francisco, Detroit, Kan- 
sas City, St. Louis, Chicago, Louisville, 
Denver and Cleveland. The oil experts 
attribute the advance to the increase in 



automobiles, the general increase in de- 
mand for gasoline and the fact that pro- 
duction has not been increased. 

The Standard Oil Co. of Indiana last 
week, increased the price of gasoline in 
St. Louis 1 cent to 13 cents to automobile 
owners and 11.9 cents to tank owners. 
This follows the advance in Chicago of 
1 cent to 12% cents and 11% cents 
respectively. 

St. Louis jobbers estimate that the 
fight between the Standard Oil Co. of 
Indiana and the independents which com- 
menced last May has netted the Standard 
Oil nearly $90,000,000. About half of 
this represents the increase in the price 
of crude oil, of which the company 
bought nearly 67,000,000 barrels, which 

011 is still in the company's tanks. The 
other half has been made by buying all 
gasoline from the independent refiners in 
the Cushing oil field. 

Gasoline prices in Cincinnati have 
been advanced 3 cents a gallon to 15 
cents, and further advance is looked for. 
This price is for tank wagons. To 
wholesalers the price is 14 cents, al- 
though on contracts to wholesalers de- 
liveries are being made at lower prices. 
The price in March for tank wagons was 

12 cents and the wholesale price was 11 
cents. 

The Continental Oil Co. and the Mid- 
west Refining Co. in Denver have ad- 
vanced the price 1 cent to 17 cents a 
gallon to tank wagons and 16 cents to 
garages. 



Metal Prices Higher 



New York City, Nov. 1 — Market quo- 
tations last week were higher, especially 
in the metals. With the exception of 
antimony, all the metals showed substan- 
tial gains, with open-hearth steel the 
feature. This rose $2.00 per ton, closing 
on Saturday at $26.00. Bessemer steel 
closed on Saturday at $25.00 per ton; or 
50 cents higher than the opening on 
Tuesday. Both electrolytic and Lake 
coppers rose % cent a lb., both closing 
at 18. Lead saw a gradual rise through- 



out the week and closed at $4.90 or a 
gain of 16 cents per 100 lb. Tin fluctu- 
ated throughout the week, its highest 
mark being $34.75 and its lowest $33.75, 
quoted on Tuesday. It closed on Satur- 
day at $34.76 at a gain of $1.00 per 100 
lb. 

In the oils and lubricants markets, two 
noticeable changes occurred, fish oil, 
Menhaden, rose to 45 cents at a gain of 
3, and Pennsylvania petroleum rose 6 
cents a barrel, closing at $1.80. 



Daily Market Reports for the Past Week 



Material. Tuea. Wed. Thura. Frl. 

Aluminum .53 .53 .53 .54 

Antimony 34 .34 .34 .34 

Beams and Channels, 100 lb 1.62 1.62 1.67 1.67 

Bessemer Steel, ton 24.50 24.50 25.00 25.00 

Corper, Elec., Ib 17« .17% .17*4 .18 

Copper, Lake, lb 17« .17)4 .17H .18 

Cottonseed Oil, bbl 7.78 7.80 7.73 7.75 

Cyanide Potash, lb 23 .23 .23 .23 

Fish Oil, Menhaden, Brown 42 .42 .42 .45 

Gasoline, Auto, bbl 17 .17 .17 .17 

Lard Oil, prime 85 .85 .85 .85 

Lead, 100 lbs 4.75 4.75 4.75 4.90 

Linseed Oil 62 .62 .62 .62 

Open-Hearth Steel, ton 24.00 25.00 26.00 26.00 

Petroleum, bbl., Kans., crude 80 .80 .80 .80 

Petroleum, bbl., Pa., crude 1.75 ... 1.80 1.80 

Rapeseed Oil, refined 77 .77 .77 .77 

Rubber, Fine Up-River, Para 57 .57 .57 .57 

Silk, raw, Ital 4.30 4.30 

Silk, raw, Japan 4.10 4.10 

Sulphuric Acid, 60 Baume 1 00 1.00 1.00 1.00 

Tin 100 lb. 33.75 34.75 34.25 34.75 

Tire Scrap 04« .04J4 .04« .04« 



Sat. 

.54 
.34 

1.67 
25.00 
.18 
.18 

7.78 
.23 
.45 
.17 
.85 

4.90 
.62 
26.00 
.80 

1.80 
.77 
.57 



1.00 
34.75 
.04 « 



Mon, 



Week'a 
Change* 

+.ffl 

+:65 

+.50 
+.00 
+.00 'A 



+..03 

+:is 

+2.66 

+•05 



+ 1.00 



Louisville gasoline now quotes at 13% 
cents a gallon on tank wagons, compared 
with 11 cents at the end of last March. 

The accompanying table gives the cur- 
rent price in cents per gallon on a tank 
wagon or garage basis in the larger 
cities in the United States. This is com- 
pared with the price on March 31 and 
the advance in cents per gallon. This 
price is several cents below what the con- 
sumer has to pay for his gasoline, that 
depending on the quality of the fuel, etc : 

Current March 31 

Price, 

Cents 

Atlanta 18 

Baltimore 15 

Boston 18 

Charleston, S. C. 18 

Cheyenne, Wyo. 16 

Chicago 12.6 

Cincinnati 15 

Cleveland 14 

Dallas 17 

Denver 17 

Detroit 13 

Douglas, Ariz. . 18 

El Paso 18 

Fort Worth, Tex. 17 

Hartford 17 

Houston 17 

Kansas City 11.8 

Louisville 13.5 

Los Angeles.. . . 14 

Memphis 16 

Minneapolis . . . 13.5 

New York City. 17 

Newark 16 

New Orleans. . . 15 

Norfolk 16 

Oklahoma City. 17 

Pensacola 15 

Philadelphia ... 14 

Portland, Me. . . 18 

Portland, Ore . . 14 

St Louis 11.9 

St. Paul 12.5 

San Francisco. . 13.5 

Santa Fe 20 

Savannah 17 

Seattle 14 

Shreveport .... 15 

Tucson, Ariz... 18.6 

Vlcksburg 15 

Federal Trade Commission to Investigate 
Gasoline Prices 
Washington, D. C, Oct. 30— Request 
has been made of the federal trade com- 
mission to institute an investigation of 
charges that illegal practices prevail in 
the marketing of gasoline. Price fluctu- 
ations have been brought to the atten- 
tion of the commission, which, it is de- 
clared, are not explained by the differ- 
ence in freight rates between the cities 
where the varying prices exist. A thor- 
ough investigation of the matter is to be 
made by the commission. 

Tire Sales Large — Manufacturers 
Increase Production 

New York CrrY, Oct. 29 — Tire com- 
panies in this country are doing a large 
business. Heavy home sales of auto- 
mobiles and the war's demands have 
brought about this prosperity. About 
14,000 tires a day are being turned out 
by the B. F. Goodrich Co.; Goodyear is 
turning out about 10,000 and the U. S. 
Rubber is now making 8000 and this 
amount will shortly be increased to 10,- 
000. The Kelly-Springfield company will 
be producing 1500 a day by Dec 1. 
The company has purchased a new plant 
at Wooster to take care of its production. 



Price, 


Advance, 


Cents 


Cents 
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5.5 


11 
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13 
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15 
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15 


1 


10.5 
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12 
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11 
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10 
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15 
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10.5 


2.5 
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11 
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10 
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11 
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10 
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11 
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12 


2 


10 
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12 
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At Akron operations are continued on a 
24-hr. schedule and the company is so 
far behind its orders that capacity oper- 
ations are certain on the same 24-hr. 
schedule throughout the remainder of 
the year. 

It is said that the increase in the cost 
of fabric and crude rubber will possibly 
decrease the net earnings of the tire 
makers in the closing half of 1915, as 
compared with the first half. Fabric is 
now selling approximately 25 per cent 
above the price prevailing early in the 
year. Crude rubber is close to 10 per 
cent higher. 

Hess-Bright Issues Licenses 

Philadelphia, Pa., Oct. 29 — The Hess- 
Bright Mfg. Co., this city, has issued 
licenses covering the manufacture of ball 
bearings after the Conrad patent, to the 
Standard Roller Bearing Co., Philadel- 
phia, Pa.; the New Departure Mfg. Co., 
Bristol, Conn.; the Gurney Ball Bearing 
Co., Jamestown, N. Y. ; and the U. S. 
Ball Bearing Co., Chicago, 111. 

Penberthy Gets Carbureter Rights 

Detroit, Mich., Nov. 1 — The Pen- 
berthy Injector Co. has secured the right 
for the Ball & Ball carbureter in U. S. 
and Canada and is now manufacturing 
the device. F. H. Ball and his son F. 0. 
Ball, formerly connected with the Ball 
Engine Co., Erie, Pa., have been retained 
as engineers. 

Dividends Declared 

B. F. Goodrich Co., Akron, Ohio, regu- 
lar quarterly of 1% on preferred, pay- 
able Jan. 1 to stock of record Dec. 21. 



Tire Issues Feature 
Market 

Firestone Reaches 790 Mark— 
Kelly-Springfield Closes at 
300 with 53 Point Gain 

New York City, Nov. 1 — The drop 
in Studebaker and the record rise in 
Firestone and Kelly-Springfield Tire 
common featured last week's security 
markets. A rally occurred at the close 
on Friday after a sharp decline, the 
crisis in the French cabinet occurring op- 
portunely with a general strengthening 
of the market. There was heavy liqui- 
dation during the earlier hours on Fri- 
day, the rally setting in late in the after- 
noon. At one time the drop in Stude- 
baker reached a total of 21% points, 
striking terror in those who have been 
following the advance. However, the 
stock picked up and closed on Saturday 
at 172, just 16 points under last 
week's mark. Firestone common kept up 
its record rise and reached on Saturday 
the high mark of 790 with a 70-point rise 
for the week. Kelly-Springfield common 
reached the 300-point mark at the close 
on Saturday, a gain of 30 points for the 
week. 

General Motors Strong 

General Motors was the strongest fea- 
ture on Saturday, advancing 34% points 
.during the day to 390 on the probability 
of early inauguration of regular divi- 
dend payments. The week's rise was 
20 points. 



Paige-Detroit went up 20 points, clos- 
ing at 460. Chevrolet closed at 130, a 
5-point gain. Maxwell stocks showed 
substantial gains, the common rising 
8% points, the first preferred 3% and 
the second preferred 7%. 

The 550-point rise of Canadian Ford 
featured the inactive stocks in the De- 
troit Stock Exchange. This stock last 
week dropped 50 points. In the active 
Detroit stocks, the 25-point rise in Paige- 
Detroit common and the 20% point drop 
in Studebaker common were the features. 
General Motors common dropped to 350, 
a loss of 16 points. 

Maxwell Meeting Postponed Until 
Nov. 10 

New York City, Nov. 1 — A special 
meeting of the holders of the stock trust 
certificates of the Maxwell Motor Co. has 
been postponed until Nov. 10. The 
meeting was called to ratify the plan re- 
cently submitted by the directors for the 
retirement of the accumulated 14% per 
cent back dividends on the first preferred 
stock by the issue of non-interest-paying 
warrants convertible into first preferred 
stock at par and to authorize the issue 
of $1,050,000 additional stocl of the 
same class. 

Van Blerck Motor to Expand 

Monroe, Mich., Nov. 1 — Fifty per 
cent of the capital stock of the Van 
Blerck Motor Co., this city, has been 
secured by Eastern capital, and $150,000 
additional stock will be issued. New land 
will be purchased, it is announced, and 
the factory enlarged to three times its 
present size. The present officers will 
remain until a reorganization is effected. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Ajax-Grieb Rubber Co., com 
Ajax-Grieb Rubber Co., pfd 

Aluminum Castings, pfd 

J. I. Case, preferred 

Chalmers Motor Company, com 
Chalmers Motor Company, pfd 

Chevrolet Motor Co 

Electric Storage Mattery Co 

Goodyear Tire & Rubber Co., com 
Firestone Tire & Rubber Co., pfd 
General Motors Company, com . . . 
General Motors Company, pfd. .. . 
B. F. Goodrich Company, com... 
B. F. Goodrich Company, pfd .... 
Goodyear Tire & Rubber Co., com 
Goodyear Tire & Rubber Co., pfd 

Gray & Davis, Inc., pfd 

International Motor Co., com.... 
International Motor Co., pfd.... 

Kelly-Springfield Tire, com 

Kelly-SprinRfield Tire, 1st pfd... 
Kelly-Springfield Tire, 2nd pfd... 
Maxwell Motor Company, com 




Maxwell Motor Company, 1st pfd.... 
Maxwell Motor Company, 2nd pfd. . . 

Miller Rubber Company, com 

Miller Rubber Company, pfd 

New Departure Mfg. Co., com 

New Departure Mfg. Co., pfd 

Packard Motor Car Company, com . . . 
Packard Motor Car Company, pfd.... 

Paige Detroit Motor Car 

Peerless Motor Car Co., com 

Peerless Motor Car Co., pfd 

Portage Rubber Co., com 

Portage Rubber Co.. pfd 

Regal Motor Co., pfd 

•Reo Motor Truck Company 

•Reo Motor Car Company 

Splitdorf Electric Co., pfd 

Stewart- Warner Speed. Corp., com . . 



39 
65 
300 
95 

82 V, 

looyi 

6354 
240 
109 



41 — 754 

70 —3 

302 —53 

96 — 3J4 

83*4 + 8*i 

101*4 + 3*4 

64H +7% 



250 
110 



+ 5 



130 


140 


— s 


100 


103 




460 




+20 


122 


130 


92 


94 




5954 


60 


+454 


94 


95 


+y> 


14 


20 


+i 


1954 


20 y. 


—54 


38 54 


40 



7454 7iy, 



Stewart-Warner Speed. Corp., pfd. 

Studebaker Corporation, com 

Studebaker Corporation, pfd 

Swinchart Tire & Rubber Co 

Texas Company 

U. S. Rubber Co., com 

U. S. Rubber Company, 1st pfd.... 

Vacuum Oil Company 

White Company, preferred 

Willys-Overland Co., com 

Willys-Overland Co., pfd 



, 1914 , 

Bid Aaked 



, 1915 v Wk'l 

Bid Aaked Ch'ge 

106 

173*4 —16 



172 
115 
91 
170 

5554 



117 

93 
171 

56*4 



10554 106*4 

215 225 
110 

260 264 



+« 
--1 
--8 



109 



11054 +1 



OFFICIAL QUOTATIONS OF THE DETROIT 8TOCK EXCHANGE 

ACTIVE STOCKS 



—5 
+ 1 

—2 
—16 



Chalmers Motor Co., com 97 

Chalmers Motor Co., pfd 9454 101 

tContinental Motor Co., com 155 180 200 

Continental Motor Co., pfd 75 88 

General Motors Co., com 6254 350 

General Motors Co., pfd 82 112 

Maxwell Motor Co., com 1054 1154 8 3 54 

Maxwell Motor Co., 1st pfd 33 3554 9954 

Maxwell Motor Co., 2nd pfd 14 1654 63 54 

Packard Motor Car Co., com 101 129 

Packard Motor Car Co., pfd 90 .. 100 

Paige- Detroit Motor Car Co 465 

•Reo Motor Car Co 21 .. 3954 

•Reo Motor Truck Co 1054 1154 2 0 5$ 

Studebaker Corp., com 170 

Studebaker Corp., pfd 109 

INACTIVE STOCKS 

•Atlas Drop Forge Co 25 .. 29 

Ford Motor Co. of Canada 500 2,000 . . +550 

Kelsey Wheel Co 185 .. 215 +10 

•W. K. Prudden Co 18)4 20 22 24 

Regal Motor Car Co., pfd 30 

•Par value $10. 

tThe quotation 200-250 for the Continental stock is for the new stock 
issued after a 100 per cent stock dividend had been paid. There is in 

reality a net change or increase of 80 points from the former quotation. 
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200,000 See Cars at 
Dallas Show 

$1,000,000 Worth of Cars Dis- 
played by 30 Exhibiting 
Dealers 

Dallas, Tex., Oct. 26— With $1,000,- 
000 worth of automobiles on display, the 
third annual automobile show by the Dal- 
las Automobile Dealers' Association is 
on. It opened with the Texas State 
Fair, Oct. 16, and will be concluded Sun- 
day, Oct. 31. The show is significant for 
several reasons, first that this is the sec- 
ond showing of 1916 models in the Uni- 
ted States, the first having been at Mil- 
waukee; second, for the reason that dur- 
ing the first nine days of the show, more 
than 200,000 visitors, many of them 
farmers interested in the use of automo- 
biles, passed through the automobile ex- 
hibit building. Of this great mass of 
visitors at least 60,000 stopped and asked 
questions regarding the merits of the 
various cars. 

There were thirty exhibitors in the 
automobile exhibit building and every 
foot of space was occupied. Had the 
building been larger, the space could 
have been profitably used, as the Wichita 
Motor Co. and several others were com- 
pelled to seek space in adjacent build- 
ings. The automobile building was erected 
three years ago. It cost |17,600 and is 
149 by 264 ft., built of wood and con- 
crete with concrete floors, large plate 
glass windows and several skylights. 

Plans are to be made for an addition 
to the building before the next automo- 
bile show. The present affair cost the 
local dealers approximately $30,000. Of 
this expense, each dealer bore his share. 
No admission fee was charged this year, 
believing that without such there would 
be more visitors to the building. 

173 More Accessory Exhibitors 
for Chicago and New York 

New York City, Oct 27— One hun- 
dred and seventy-three additional acces- 
sory exhibitors have been granted space 
at the New York City and Chicago au- 
tomobile shows, Dec. 31-Jan. 8 and Jan. 
22-29. One hundred and three of these 
are in New York and seventy-four in 
Chicago. This makes the total list of 
accessory exhibitors for New York 196 
and for Chicago 163. 

Additional Accessory Exhibitor* 

Able Engine Co.. Inc Ne %£° r *„ C vj[ 

Ahlberg Bearing Co.. . pi- 
American Die & Tool Co .Reading. Pa. 

American Express Co. New York City 

American Taximeter Co New York City 

Apex Elec Mfg. Co -Ch Icago, III 

Armstrong Cork Co Pittsburgh. Pa. 

Asch A Co New York City 

Atlas Spec. Mfg. Co Chicago, 111. 

Auto Gear & Parts Co New York C ty 

B & L. Auto Lamp Co New York City 

Bausch Machine Tool Co. .. Springfield, Mass. 



Benjamin Elec Mfg. Co. ...... .Chicago, 111. 

Eug. Bournonville Weld'g Co. New York City 

Buchanan Elec Steel Co Buchanan, Mich. 

Celfor Tool Co Buchanan, Mich. 

Chilton Co Philadelph a Pa. 

Class Journal Co New York City 

Cochran Pipe Wrench Mfg. Co .. Chicago, 111. 
Comfort Shock Absorber Co. Hempstead, L. I. 
Curtis Pneumatic Mchy. Co. ..St. Louis, Mo. 

Cutting-Armstrong & Smith Sales Co., 

Detroit, Mich. 

Daly & Co Detroit, Mich. 

Dann Spring Insert Co Chicago, 111. 

P Dempsey New York City 

Dunham Piston Ring Co New York City 

E. Edelmann & Co .Chicago, 111. 

Edison Storage Battery Co. .W. Orange, N. J. 
Electric Automatic Cigar Lighter Co., 

New York City 

Essex Rubber Co. • - Tre nton, N. J. 

Evans Engine Co., Inc New York City 

Ever Tight Piston Ring Co. . ..St Louis, Mo 

J. H. Faw, Inc ^, New Yo r. 

Fitzgerald Mfg. Co Torringtpn, Conn. 

C H. Foster Accessories Co Chicago, 111. 

Peter A. Frasse & Co., Inc .. New York City- 
Fry er-Anster Co Providence, R. I. 

Gates Mfg. Co Indianapolis, Ind. 

Gordon Tire & Rubber Co Canton, Ohio 

Emll Grossman Mfg. Co., Inc., 

Brooklyn, N. Y. 
Guide Motor Lamp Mfg. Co. . Cleveland, Ohio 

Hess Spring & Axle Co Carthage Ohio 

Hill Mfg. Co..... Ne ^J° r L 

Hill Pump Valve Co • Chicago ,111. 

Holt-Welles Co. Inc New York C ty 

Horseless Age Co New York C ty 

Houpert Machine Co New York City 

Humboldt Mach. & Stamping Co., 

Long Island City, N. Y. 
Interstate Electric Co ..... New ^ Orleans U. 

LlIs-H e a V s e k r el SP Co ng ^ ^VeJo^mZ 

£!mco H Elec Vfg/ CoV Cleveland Citv 

Laidlaw Co., Inc • ■ ■ ■ New York City 

Lane Bros. & Co Poughkeepsie, N. Y. 

L. Lawrence & Co Newark, N. J. 

Leece-Nevllle Co Cleveland, Ohio 

S. Leschzjner >, Newark i 

Lincoln Electric Co Cleveland, Ohio 

Llpman Air Appliance Co .Belolt, Wis. 

McQuay-Norrls Mfg. Co St. Louis, Mo. 

Manzel Bros. Co Buffalo. N Y. 

S W Merritt Co New York City 

Metal Specialties Mfg. Co... New York City 
Metal Stamping Co. .Long Island City, N Y. 

Charles E. Miller New York City 

Morrison-Rlcker Mfg. Co Grinnell, Iowa 

Morse Chain Co .. Ithaca, NY. 

Motor Magazine New York City 

Motor Veh. Pub. Co New York City 

L. J. Mutty Co Boston, Mass 

A. Nelson Mfg. Co Chicago, 111. 

New Era Spring & Spec Co ... Detroit, Mich. 

Newmastlc Co New York City 

N. Y Coil Co New York City 

Paul G. Niehoff & Co Chicago, 111. 

O'Bannon Corporation New York City 

Peerless Motor Spec. Co., Inc. New York City 

Perkins-Campbell Co Cincinnati, Ohio 

Phlla. Storage Battery Co. .Philadelphia, Pa. 

A. J. Picard & Co New York City 

Pierce Speed Controller Co ... . Anderson, Ind. 
Pittsburg Electric Spec. Co. . .New York City 

Wm. E. Pratt Mfg. Co Chicago, 111. 

Prest-O-Lite Co Boston, Mass. 

Pyrene Mfg. Co New York City 

P. Rielly * Son Newark, N. J. 

Rutherford Rubber Co Rutherford, N. J. 

Sharp Spark Plug Co Cleveland, Ohio 

Silvex Co New York City 

Spitler Puncture Plug Co., Inc., 

New York City 

Standard Roller Bearing Co., 

Philadelphia, Pa. 
Standard Woven Fabric Co., 

Framingham, Mass. 

John P. Stanley Co., Inc New York City 

Stevens & Co New York City 

F. W. Stewart Chicago, 111. 

Story & Reed, Inc New York City 

Sunderman Safety Carburetor Corp., 

Newburgh, N. Y. 

Superior Lamp Mfg. Co New York City 

Chas. O. Tlngley 4 Co Ra^way, N. J. 

Tobey Furniture Co... Chicago, 111 

Triple Action Spring Co New York City 

Triple Action Spring Co Chicago, 111. 

Turner Brass Works Sycamore, I I. 

Tuthill Spring Co .Chicago, III. 

U. S. Air Compressor Co Cleveland, Ohio 

U. S. Gauge Co New York City 

Universal Rim Co Chicago, 111. 

Universal Shock Eliminator Co.. 

New York City 

Van Cleef Bros • ■ ■ C"'^^ 0 ,!." 1 - 

Victor Auto Parts Co Cincinnati, Ohio 

Warm Hand Steering Wheel Corp., 

Poughkeepsie, N. Y. 

Wesson Piston Ring Co Hoboken, N. J. 

Weaver Mfg. Co Springfield, 111. 

Webber Mfg. Co Boston, Mass. 

West Steel Casting Co Cleveland, Ohio 

Western Tire & Rubber Co. .Kansas Clty, Mo. 

Whalen Engineering Co New York C ty 

White & Bagley Co. ....... .New Yprk City 

C. A. Wllley Co Long Island City, N Y. 

Wood Mfg. Co Fairfield, Conn. 



Ohio Garagemen 
Organize 

85 Discuss Business Problems 
at Session — Many 
Papers Read 

Columbus, Ohio, Nov. 1 — Garagemen 
of the State of Ohio organized the Ga- 
rage Owners' Association of Ohio, at 
the organization meeting held here Oct 
26 and 27. All told, some eighty-five 
garage owners and dealers attended the 
meeting. 

In addition to welding themselves to- 
gether into a powerful working unit, the 
garagemen also placed themselves on 
record as favoring the passage of the 
Stevens Bill, which would permit price 
maintenance; they also urged, through 
resolutions, that the National Automo- 
bile Chamber of Commerce take up again 
the question of setting a uniform time 
for the anouncement of new car models. 

The Columbus organization was 
assisted in the formation of the State 
association by E. J. McGuirk, organ- 
izer for the Associated Garages of 
America, who gave the benefit of his 
experience. Aiding him were J. C. 
Thorpe, president of the Champaign 
County Automobile Trade Association, 
of Urbana, 111.; L. C. Steers, secretary 
of the Garage Owners' Association of 
Michigan, and Jud S. Joslyn, of the Mo- 
tor Car Dealers' Association of Rockford, 
111. 

Buick To Build Foundry 

Flint, Mich., Oct. 80— The Buick Mo- 
tor Co. has arranged for the construction 
of a new two-story foundry, 630 by 300 
ft. to be made of concrete and steel. It 
will be one of the largest and best 
equipped foundry buildings in the world 
and is expected to have an output capac- 
ity of at least 200 tons of castings a day. 
Several hundred men will be added to the 
working force when the plant is com- 
pleted, which is expected to be about May 
1, 1916. 

The old foundry may be taken over by 
the Weston-Mott Co. 

New Plant for Detroit Battery 
Detroit, Mich., Oct. 30 — The Detroit 
Battery Co. now located at 607 Fort 
Street, West, will have a three-story 
plant at 104 High Street. Ground will 
be broken in a few days and the factory 
is to be ready for occupancy by Jan. 1. 
The structure will be 70 by 100 ft About 
150 men will be employed. 

L, P. C. Men Find Work 
Racine, Wis., Oct 29 — All of the 280 
mechanics employed by the L. P. C. 
Motor Co., Racine, Wis., which recently 
made an assignment in favor of credi- 
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tors, have received their wages in full 
and obtained immediate employment in 
similar industries in Racine, Kenosha 
and neighboring cities where the demand 
for skilled help cannot be filled. Fifty 
of the best men went into the Thos. B. 
Jeffery Co. plant at Kenosha on the day 
following the cessation of operations in 
the L. P. C. works. It is stated on good 
authority that creditors are trying to 
arrange matters so that the plant and 
its valuable equipment will be kept in- 
tact and the manufacture of motor cars 
resumed at an early date. F. Lee Norton 
of Racine is in charge as assignee. 

17,255 Cadillac Eights in Year 

Detroit, Oct 30 — Since the Cadillac 
Motor Car Co. shipped its first eight- 
cylinder, Oct. 10, 1914, the company has 
built and shipped 18,159 cars to Oct 23, 
1915. During the year, starting from 
the day the first eight was shipped to 
Oct 9 of this year, the number shipped 
was 17,255. The re-equipment of the 
plant with new machinery, new tools, 
took much more time than had been an- 
ticipated and therefore production was 
greatly hampered during several months. 

Carriage Factories, Ltd., Forms Canadian 
Briscoe Co. 
Montreal, Que., Oct. 80 — Carriage 
Factories, Ltd., of Canada, has formed 
the Canadian Briscoe Co. as a subsidiary. 
The latter will assemble the parts in 
Canada from the American Briscoe com- 
pany, the cars of which will be sold 
through the Carriage Factories com- 
pany. 

This company has acquired the car- 
riage manufacturing end of the Mc- 
Laughlin Motor Car Co. 

Studebaker Adds 52,500 Sq. Ft 

Detroit, Mich., Oct. 30 — A three- 
story building, 50 by 350 ft for tuning 
cars before they are shipped, will be 
erected by the Studebaker Corp., adja- 
cent to its plant No. 3. It will cost 
about $75,000. Other new structures are 
planned. Several now in course of con- 
struction will soon be ready for occu- 
pancy. The corporation reports that sev- 
eral hundred dollars were paid as 
premium to advance delivery of the 
structural steel material. 

Chalmers Workers Form Clubs 
Detroit, Mich., Oct 29 — After hear- 
ing Hugh Chalmers, president of the 
Chalmers Motor Co. talk to them about 
looking ahead to the future and what 
could be done in this respect by getting 
together, by organizing, the office and 
shop workers of the Chalmers Motor Co. 
organized two clubs, Young Men Chal- 
mers Club and Young Women Chalmers 
Club, both of which will be directed or 
run by the office and shop workers. 



Apperson to Add 12 
Acres 

Floorspace Will Total 1,000,- 
000 Sq. Ft.— Production 
to Be 10,000 Cars 

Kokomo, Ind., Oct 29 — The Apperson 
Bros. Automobile Co., this city, will add 
floorspace totaling 500,000 sq. ft. or ap- 
proximately 12 acres. The production is 
to be 10,000 cars. This additional floor- 
space will increase the total number of 
square feet to a million. 

Work is already under way on two new 
buildings, which are being constructed 
at location of plant No. 2. These build- 
ings will afford an additional space of 
150,000 sq. ft, and will cost $76,000. The 
company is laying plans for an expendi- 
ture of $200,000 in new equipment. 

Springfield Body May Move 

Springfield, Mass., Nov. 1 — Without 
giving their employers an opportunity to 
arbitrate, 350 employees of the Spring- 
field Metal Body Co. went out on strike, 
demanding an 8-hr. day and recognition 
of the Union. For some time the re- 
moval of the plant to Detroit has been 
contemplated in view of the fact that a 
large part of the company's business is 
now with Detroit car manufacturers. 
Unless the strikers return to work, it 
will be necessary to remove the ma- 
chinery at once so that the company can 
fill orders for quick delivery. 

$1,000,000 Building for Touraine 

Philadelphia, Pa., Oct 31 — Plans 
have been completed and the work of 
construction will begin immediately on 
a building which has been leased to the 
Touraine Motor Co. 

The lease taken by the Touraine com- 
pany is for a period of twenty years and 
the total rental will be $1,600,000. 

The building will be six stories high, 
with a basement of steel and reinforced 
concrete, with exterior walls of white 
glazed terra cotta and white brick, and 
with the ground, representing a total 
expenditure of $1,000,000. It will have 
a frontage of 400 ft on Market Street 
250 ft on Twenty-third Street, 400 ft 
along the Pennsylvania Railroad and 155 
ft. along the Baltimore & Ohio Railroad. 
Each floor will have 70,000 sq. ft of 
space and there will be four elevators, 
each 22 by 10 ft 

Edwards Carbureter Tested on Buick Six 

Chicago, III., Oct 28 — The Edward's 
carbureter was introduced to Chicago 
to-day by an economy, speed and acceler- 
ation test conducted by the Technical 
Committee of the Chicago Automobile 
Club under sanction of the American 



Automobile Association. An economy 
of 28.9 miles per gallon and a speed of 
58 m.p.h. with the same carbureter set- 
ting was obtained on a Buick small six. 

The economy run was made over 
Chicago's boulevard system with a route 
arranged so that the car went approxi- 
mately an equal distance in all four 
directions. A measured gallon of Red 
Crown gasoline having a gravity of 59.1 
deg. Baume at 60 deg. Fahr. was poured 
into a special tank, and the run made at 
a speed of 20 m.p.h. until the fuel was 
exhausted at 28.9 miles. 

In acceleration tests, the car was put 
from a standstill to 26 m.p.h. through 
the gears in 11 and 1-6 sec. On high 
gear, it accelerated from 6 to 26 m.p.h. 
in 11 and 4-5 sec. 

The National Carbureter Co., manu- 
facturer of the carbureter, made the 
test. The instrument was designed by 
W. A. Edwards, formerly connected 
with Rayfield and Stromberg factories. 

Willard Opens Two Branches and Ten 
Service Stations 

Cleveland, Ohio, Oct 29 — The Wil- 
lard Storage Battery Co., this city, has 
opened branches in San Francisco, CaL 
and Atlanta, Ga. The San Francisco 
branch at 1433 Bush Street 16,000 sq. 
ft. of floorspace. The Atlanta quarters 
are located at 8-10 East Cain Street 

Ten new service stations have recently 
been established bringing the total to 
544. The ten new stations are as fol- 
lows: Wayne Electric Co., Wooster, 
Ohio; Citizens Garage, Laredo, Tex.; 
Continental Auto Parts Co., Franklin, 
Ind.; Shepard Garage, Jerseyville, 111.; 
William L. Clark, Seymour, Ind.; J. E. 
Rogers, Ft. Morgan, Col.; Hartman 
Bros., Montrose, Cal.; Albany Storage 
Battery Co., Inc., Albany, N. Y.; F. A. 
Harrison, Ridgewood, N. J., and Battery 
& Elec. Serv. Station, Mason City, la. 

Wilson Sells Studebaker Agency 
Philadelphia, Pa., Oct 30 — O. S. Wil- 
son, for the past two years Philadelphia 
agent for the Studebaker car, has sold 
out his interests to a new concern, 
taking effect Nov. 1. Mr. Wilson had 
been a Studebaker man for a number of 
years. 

Simms Magneto Enlarges 

East Orange, N. J., Oct 30 — The 
Simms Magneto Co., this city, will build 
two additions to its plant, one to cost 
$10,000 and the other $5,000. Work 
will be started in the near future. 

Aluminum Goods Adds Again 
Manitowoc, Wis., Nov. 1 — The Alumi- 
num Goods Mfg. Co., Manitowoc, Wis., 
which made important improvements 
and additions to its plant some time ago, 
has broken ground for another large fac- 
tory addition and when this is completed 
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will undertake the erection of a new 
warehouse and shipping room. The fac- 
tory addition will be five stories high, 53 
ft., 6 in. by 300 ft, of brick and steel 
with mill floors. The investment in the 
addition will be approximately $100,000. 

To Sell Morgan-Marshall Plant 

East Liverpool, Ohio, Oct. 29 — The 
manufacturing plant, together with all 
of the equipment of the Morgan-Mar- 
shall Co-operative Rubber Tire Co., in 
this city, will be offered at public sale 
by Sheriff Crawford at an early date. 
It has been appraised at $60,000, and 
will be sold on the premises. 

Lima Crucible Steel Expands 
Lima, Ohio, Nov. 1 — The Crucible 
Steel Co. of Lima will increase its capi- 
tal from $50,000 to $100,000 and a new 
$30,000 addition will be built to the local 
plant at once. Seventy men will be 
added to the working force. The com- 
pany turns out steed castings and parts 
for automobiles. 

Overland to Increase Force 
Toledo, Ohio, Oct. 29 — Ten thousand 
additional men are to be employed by the 
Willys-Overland Co., just as soon as new 
additions now under construction, and 
others to be started at once are ready 
for occupancy. The output of automo- 
biles is to be increased 1000 a week. 

Mitchell-Lewis Takes Inventory 
Racine, Wis., Oct. 29— The Mitchell- 
Lewis Motor Co., Racine, Wis., is tak- 
ing inventory this and next week (Nov. 
1 to 13) and in order to keep production 
at the highest level possible, only part 
of the departments are closed down at 
one time. 

A. Elliott Ranney Adds Daniels 8 
New York City, Oct. 30— The Daniels 
eight will be handled in New York City 
by the A. Elliott Ranney Co., Fifty- 
second Street and Broadway. 

Randall Opens Advertising Agency 
Detroit, Mich., Nov. 1 — Fred M. 
Randall has resigned from The Taylor- 
Critchfield-Clague Advertising Agency, 
and has started his own agency, the 
Fred M. Randall Co., with headquarters 
at 605 Ford Building, this city. 

Strike in Kundtz Body Plant 

Cleveland, Ohio, Nov. 1 — A strike by 
3000 employees of the big woodworking 
plant of Theodore Kundtz, maker of 
automobile bodies and parts is said to en- 
danger thousands of dollars' worth of or- 
ders for war trucks in Cleveland auto- 
mobile factories. 

Labor leaders declare the Kundtz 
plant makes bodies for practically every 
big automobile factory in Cleveland 
operating largely on war orders. 



New Studebaker 
Policy 

Will Hold Conferences of 
Branch Mgrs. and Dealers 
Where Branches Are 

Detroit, Mich., Oct. 28 — The Stude- 
baker Corp. has inaugurated a new 
policy with regard to branch managers 
and dealers getting together with the 
factory officials for general conference 
or convention purpose. Heretofore the 
dealers and branch managers came to 
the administration offices in South Bend, 
Ind., to confer with the officials. Much 
good resulted, but, at the same time, it 
was not realized sufficiently that the time 
thus spent by the dealer away from his 
place of business was possibly causing 
him a loss, as very often these meetings 
were held at the busiest time of the deal- 
er's season. 

Now the officials of the Studebaker 
Corp. have decided to try the other way 
and instead of having the dealers and 
branch managers come to them they are 
going to them. There will be confer- 
ences of the men in the cities where 
Studebaker has branches and where it 
will be easier to get the men of the dis- 
trict or territory together. 

The first of these conference meetings 
was held in Chicago this week, when 
about fifty Studebaker dealers from 
Illinois, Wisconsin and Indiana met and 
discussed matters concerning advertising 
campaigns, selling methods, production 
and other matters of interest to them. 

The officials of the corporation who 
attended the meeting included A. R. 
Erskine, president; L. J. Oilier and 
James G. Heaslet, vice-presidents; 
Henry T. Meyers, manager of the com- 
mercial car department. Others who 
traveled with the Studebaker party 
were: J. E. Grady, sales manager for 
Canada; R. H. Williams, manager of 
the Detroit branch; H. V. Blevins, dis- 
tributor for the State of Ohio; L. Davis, 
of the Cleveland district headquarters; 
F. H. Peck, dealer in Grand Rapids, 
Mich.; H. A. Biggs, of the Frank Sea- 
man, Inc., advertising agency. 

The party is making the trip in a 
special Pullman and will stop for con- 
ference purposes in Minneapolis, Omaha, 
Kansas City, St Louis. The branch 
manager and dealer in each city visited 
will be taken along to the next stopping 
place. 

Randolph Builds Trailers 

Jonesville, Mich., Oct 28 — The 
Randolph trailer is made by H. C. Ran- 
dolph, successor to the Standard Auto 
Trailer Truck Co. It sells for $45 and 
upwards, according to load capacity, 
steel or rubber tires and the kind of axle. 



There is only one model G, but it is 
made in four different sizes as far as 
loading capacity is concerned. The 
trailer with a 1000 lb. capacity has 1% 
in. steel or rubber tires; the one with a 
capacity of 1300 lb. has 1M in. steel or 
rubber tires; with a load capacity of 
1600 lb. the tires are 1% in. steel or 
rubber, and they are 1% in. rubber or 
steel, for the trailer carrying 2500 lb. 
There are two series, the first one hav- 
ing a D. C. axle and the second series 
a Timken. 

85 Per Cent Dividend for Milwaukee Ex- 
hibitors 

Milwaukee, Wis., Nov. 1 — Results 
from the show held by the Milwaukee 
Automobile Dealers, Inc., at the State 
fair grounds are very encouraging and 
the undertaking was so successful as an 
attraction for the State fair that the 
agricultural commission has offered to 
set aside the same building for the show 
next year. The show was open five days 
and during that time the total attend- 
ance was 40,000, of which 27,000 was 
paid attendance, mostly farmers; be- 
tween 400 and 500 dealers outside of Mil- 
waukee attended. The payment to the 
State fair for the use of the building 
was $3,000 and the receipts from the sale 
of space and tickets were $6,021 and 
$2,700, respectively. In consequences, a 
dividend amounting to 85 per cent of the 
cost of space was returned to each ex- 
hibitor. 

Larger Quarters for Quaker Show 

Philadelphia, Pa., Oct. 30 — Phila- 
delphia's fifteenth annual automobile 
show, Jan. 8 to 15, will be held in Con- 
vention Hall, northeast corner of Broad 
Street and Allegheny Avenue, much fur- 
ther uptown than any previous event of 
its kind. However, there will be a floor- 
space of 60,000 sq. ft as compared to 
27,000 last year, when the show was held 
in the Metropolitan Building. No 
trucks will be shown. 

Warner Trailer Enters Field 

Beloit, Wis., Oct. 29— A. P. Warner 
of Beloit, Wis., well known as one of the 
founders of the Warner Instrument Co., 
now the Beloit Works of the Stewart- 
Warner Speedometer Corporation, Chi- 
cago and Beloit has developed a light 
trailer truck for automobiles and is 
about to engage in the manufacture of 
the appliance on a large scale. 

Michigan Truck & Lumber Adds 

Holly, Mich., Nov. 1— A one-story ad- 
dition 70 by 176 ft will be started at 
once at the plant of the Michigan Truck 
& Lumber Co. which, in addition to doing 
contract work for the Ford Motor Co. 
has recently closed contracts with the 
Buick, Hudson and Maxwell companies 
in Detroit and Chandler in Cleveland 
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Vehement Discussion of Eight Paper 

Crawford's Contentions Attacked By Indiana Engineers — Acceleration 
Tests on Speedway and Examination of Stripped Peugeot 
Provide Full Afternoon Program 



INDIANAPOLIS, IND., Oct 30— The eight-cylinder side 
of the eight versus twelve argument was presented last 
night to the members of the Indiana section of the So- 
ciety of Automobile Engineers and the visiting engineers at 
the meeting of the section at the Claypool Hotel last night, 
Charles S. Crawford, chief engineer, Cole Motor Car Co., 
took up the cudgels in behalf of the eight-cylinder engine in 
reply to the arguments for the twin-six presented by Jesse 
G. Vincent, vice-president of engineering, Packard Motor 
Car Co., to the Detroit section Sept. 16, and to the Indiana 
section Sept. 24. 

Representative Attendance 

Prospects of an interesting and illuminating argument on 
multiple-cylinder engines together with the afternoon fea- 
ture of acceleration and speed tests of eights and twelves on 
the speedway and a view of the Peugeot driven by Aitken at 
Sheepshead Bay, which was disassembled for the purpose, 
brought out a large and representative gathering. Every 
motor car manufacturing center was represented by engi- 
neers from some of the factories. Chairman Moskovics and 
Secretary Combs had done such good publicity work that 
there were in the neighborhood of 300 engineers in attend- 
ance. 

Acceleration Studied 

The afternoon session at the speedway proved an interest- 
ing one as twelves, eights and sixes were given tryouts for 
speed, acceleration and low-speed running. National twelves, 
Cole eights, Haynes, Marmon and Dorris sixes were put 
through their paces for the visiting engineers. After that 
they were taken to the Prest-O-Lite plant where the Peugeot 
racing car was torn down for their edification, as one of the 
best examples of motor car engineering. 

Before taking up Crawford's paper, the suggestion was 
made by W. G. Wall of the National company that the sec- 
tion appoint a committee to develop a standard method for 
conducting acceleration tests. He stated that there were 
other factors than the actual time element required to in- 
crease speed from one definite point to another to be taken 
into consideration and cited that it was possible to cut down 
the flywheel weight and get very good acceleration, but the 
lower fly-wheel weight would give poor idling. He suggested 
that the section get up a formula which would take in such 
factors as wheel sizes, gear ratios, and so on, that what the 
owner wanted was low-speed ability as well as rapid ac- 
celeration. 

In confirming this, Howard Marmon of Nordyke & Marmon 
stated that the owner availed himself most of the car's abil- 
ity to get from one speed to another and there was needed a 
standard definite way to compare cars on that basis; the 
society should standardize the means for such comparison. 
He believed that the speedometer and stop watch while not 
giving precise results would give results sufficiently accurate 
for ordinary purposes. 

Professor Veal of Purdue University, a member of the Re- 
search Division of the Standards committee of the S. A. E., 
stated that that division had been working on such a basis 



of comparison for some time. He said that such apparatus 
as the accelerometer and chronometer .gave precise and sat- 
isfactory results but they were too elaborate for every-day 
use. He thought that the work of the section along this 
line would be of assistance to the Standards committee. The 
matter then was referred to the Research committee of the 
section for report next meeting. 

The new section of the S. A. E., the Mid- West section, or- 
ganized recently in Chicago was introduced to the Hoosier 
section by Darwin S. Hatch of Motor Age, who outlined the 
purposes of the new section and stated that it would not in- 
croach upon the territory of the Indiana branch. 

The Research committee of the Indiana section then pre- 
sented a report of a test made that afternoon for accelera- 
tion and speed of a Cole eight. With an eight-cylinder motor, 
3% in. by 4% in., a Cole eight car (stock model except for 
cord tires), the acceleration on the speedway on high gear 
from 10 to 50 m.p.h. was made in 23.7 seconds. This was 
the average of two readings, one taken in one direction and 
one in the other. The speed test conducted in the same man- 
ner gave 64 m.p.h. These tests were made with the windshield 
in operation and the top up. 

With the top lowered and windshield open the Cole eight 
made an average of 21.5 sec. in accelerating from 10 to 50 
m.p.h. The maximum speed in this instance was the same as 
that of the previous one. The car was geared 4 to 1, had 
34-in. diameter wheels, used aluminum alloy pistons with 
a clearance of 0.005. These are all stock specifications. How- 
ever, castor oil was used as a lubricant. With the same car- 
bureter adjustments the car gave an average of 2% m.p.h. on 
high in the low-speed test. This was done with one bad cyl- 
inder caused by a seized piston. 

Crawford's paper was read by Haynan of the Cole Motor 
Car Co., and was entitled, "The Characteristics of the Eight- 
Cylinder Engine." It appears in part on page 838 to 843. 

Warm Discussion Follows 

In the discussion of the paper W. G. Wall of the National 
Co. referred to Crawford's statement, "Since in any engine, 
the clearances are practically the same, the noise therefrom 
would be substantially the same per contact; the multiplica- 
tion of the parts in operation will increase the noise in the 
same proportion as such multiplication occurs." Mr. Wall 
stated that if we multiply the parts of the same size and 
shape this would be true, but if they are not the same size and 
weight, it would not be true. He illustrated this with the 
suggestion of a boiler shop in which a sledge was being oper- 
ated slowly with a heavy blow — this representing the small 
number of parts, and compared it with very rapid blows 
from a tack hammer, leaving it to be inferred that the rapid 
blows from a tack hammer would be less objectionable than 
the less frequent and louder ones from the sledge. 

In reference to Crawford's remark that while vibratory 
force does exist, one usually is surprised in not being able 
to notice it when riding an eight-cylinder car, Mr. Wall stated 
that he did not know whether the eight has horizontal vibra- 
tion, hut th e eig ht-cylinder cars that he had noticed r eminded 
him of a large dog coming out of a pond and shaking it- 
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selfj. He thought Crawford was right as to the heat loss 
being less in the eight than in the twelve on account of the 
area, but the loss in the single cylinder engine is still less 
and there are things which compensate for this loss in the 
greater number of cylinders. One is able to keep the pis- 
tons cooler and to use smaller clearances with the small-bore 
motor and higher compression with a higher mean effective 
pressure. 

In an eight the distance from the carbureter to each cyl- 
inder is less than in the six or twelve, but Wall expressed 
some doubt as to how much advantage this might give for 
all-around use. For slow speed work it is advantageous to 
have a small intake pipe and mix the gases there, but the 
high speed engine requires a larger intake pipe and with a 
large pipe better mixture is essential in the carbureter. 

Gas Distribution Uneven on Twelve 

Replying to this, Mr. Crawford stated that on the noise 
comparison he was not referring to the noise per tappet, but 
held that the multiplication of noise was more objectionable 
in the twelve than in the eight. So far as even torque and 
vibration are concerned, there was no appreciable difference 
between the twelves and the eight. He remarked that it was 
almost out of the question on the twelve to get an equal dis- 
tribution of gas, although perhaps it could be done by com- 
plicated piping which, however, might give difficulties on ac- 
count of friction. 

Mr. Dorris of the Dorris Motor Car Co., stated that it was 
his belief that the engineers in this discussion were overlook- 
ing the buyer of the car. He thought they ought to glance 
over their repair shop list; that there were other items be- 
sides cylinders that were giving trouble. 

Loomis Attacks Efficiency Argument 

A. Loomis of the Packard company, who to an extent rep- 
resented J. G. Vincent, took exception to some of Crawford's 
calculations in the matter of balance and in the matter of 
evenness of torque stated that the question resolved itself 
into the number of impulses per unit of distance traveled, 
which would give Packard 1375 as against 1030 for Cole or 
one-third more impulses with the stock gear ratio. In regard 
to the complication of water piping, he stated that this was 
the same on the twin-six as on the old Packard six. In con- 
sidering the variation in volumetric efficiency, he stated that 
the Packard used this argument many years ago when build- 
ing "one-lungers," in prophesizing that the two-cylinder 
never would replace the single-cylinder. In regard to the 
difficulty in getting the parts equal in weight, and the in- 
crease in this difficulty with the increase of the number of 
cylinders, Loomis admitted that this is difficult, but Packard 
is doing it on a commercial scale. Referring to Fig. 15 
showing Crawford's suggested counter weights he stated that 
anything that increased the weight of the reciprocating parts 
increased the vibration and the increase of the counter weight 
was analogous to an increase in weight of the pendulum in a 
clock, which would slow it down. 

Three Miles Not Low Enough 

It is possible to find a lower limit to the desirable speed on 
high gear and the 3 miles suggested by Crawford could not 
be considered such a limit. Also there is always a limit to 
the frequency of the noise, but that limit is when it goes 
beyond the musical range. The twin-six frequency of noise 
is not high enough to be objectionable. 

As to the accessibility of the steering gear, he stated that 
the Packard frame width was much less than that of the 
Cole, and contended there must be more difficulty in placing 
a steering gear with a 90-deg. motor than with a 60-deg. one. 
In conclusion, he said that performance is more than struc- 
tural economy and that after an owner had driven twin-sixes 
no smaller number of cylinders would be satisfactory. 



In refutation, Crawford stated that the 3-mile speed limit 
was set because it was expected every owner would get that 
and that he" has obtained 1% m.p.h. on high. He did not feel 
that engineers of twelve-cylinder cars have had proper ex- 
perience with the eight, that the latter had been in the hands 
of owners for a year, and that when the twelves have been 
in owner's hands that time, difficulties will crop up that are 
not known of at present. He expects considerable variation 
in valve clearance in the twelve as there has been some in 
the eight and the difficulties from this point should upset 
the twelve more than the eight. 

Mathematics of Noise 

Alanson P. Brush, consulting engineer gave it as his be- 
lief that the twelves and the eights were equally good if kept 
in the best range of their adaptability; that for any speed 
range there is a critical cylinder diameter which will give 
best results, and that this factor is the one that should de- 
termine the number of cylinders. He believes that this criti- 
cal diameter ordinarily is less than the 3M in. mentioned. 

In discussing the noise question, he developed the fact that 
if an engine be multiplied, all of its parts, exactly in propor- 
tion, its kinetic energy will increase as the fifth power of the 
line dimensions, that tappet impact decreases as the number 
of cylinders is increased. He repeated the statement that 
quietness is continuity of noise and that the impact is lighter 
on a twelve as the tappets are lighter and the energy of the 
blow is very much less. For the same power the smaller valve 
■parts of the eight and still smaller ones of the twelve should 
make upkeep actually less than for motors of a smaller num- 
ber of cylinders, if equally well designed and made. 

The Placing of Accessories 

Professor Veal stated that in his opinion it was harder to 
place accessories on the eight than on the twelve without 
lengthening the hood. 

Mr. Heinze of the Heinze Electric Co., and formerly de- 
signer of the Northway engines, corroborated Brush's state- 
ment that there was a certain size of bore and stroke which 
gave highest thermal efficiency, but disagreed with Brush 
when he said that he thought this was greatest in a cylinder 
4% by 5%. This fact, however, he did not consider the most 
important consideration for the buyer, who is buying for the 
smoother running qualities of the eight and twelve. The 
smaller number of cylinders would give fewer parts but 
durability is more to be desired. Though the ther- 
mal efficiency was decreased with the increase in the num- 
ber of cylinders, the public wanted even torque and less 
noise and that objectionable noise is heavy impact, so that 
the more cylinders the less noise. He said that engineers, 
whether they knew it or not, throughout the entire industry 
were striving toward the gas turbine. He thinks the limit 
is not reached in the twelve-cylinder. 

Turbine Should Be Simple 

Mr. Bull of the Cole engineering staff stated that it was 
not only the continuous torque of the gas turbine that made it 
desirable, it was its simplicity, consequently too many cyl- 
inders decreased simplicity. On frame width, he said the 
Cole size was the S. A. E. standard width and there should be 
no objection to a width already standardized. 

Four Never Fully Developed 

Mr. Crawford, in closing, stated that the four never had 
been developed in this country, that before it was brought to 
its highest point it was ditched for the six; that the two best 
motors for thermal efficiency and all-around efficiency ever 
built were the Sunbeam and Vauxhall, four-cylinder motors 
which, though they have different bore-stroke ratios have 
shown better efficiency than any others regardless of the num- 
ber of cylinders. 
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Weston-Mott Adds — Alterations which 
will cost at least $5,000 will be made at 
the plant of the Weston-Mott Co., Flint, 
Mich. 

Work on Continental Plant Started — 
Work has been started in the new drop 
forge steel plant for the Continental 
Motor Mfg. Co., Muskegon, Mich. The 
structure will be 180 by 60 ft. 

Gryphon Tire Buys Land— The Gry- 
phon Rubber & Tire Corp., New York 
City, has acquired title to a plot of land, 
260 by 103 ft., in the west side of Bailey 
Avenue, just north of 192d Street. The 
property also fronts on the tracks of the 
New York & Putnam Railroad. 

Brewers to Make Tanks — American 
Brewers & Bottlers Specialty Co., Fourth 
and Windlake Avenues, Milwaukee, Wis., 
has entered the automobile field, and is 
specializing on gasoline tanks, its equip- 
ment being especially adapted to handle 
this class of work. 

To Make Yalve Grinder— The Just Spe- 
cialty Co., Syracuse, was dissolved Oct. 
15 and a new company styled Universal 
Equipment & Supply Co. formed to take 
its place. The new concern will manu- 
facture and distribute a number of ac- 
cessories including the Simplicity valve 
grinder formerly produced by the Just 
company. 

Davis Co. Moves — Davis Manufactur- 
ing Co., Milwaukee, Wis., has abandoned 
its old plant at Fifteenth and Park Ave- 
nues and removed its entire equipment 
to its new plant at Fifty-seventh Avenue 



and Mitchell Street. The Davis company 
specializes on large motors for tractor 
purposes, although building to some ex- 
tent motors for the automobile trade. 

Crown Fender Plant in Ypsilanti— The 
city council has voted to turn over the 
Gaudy property to the Crown Fender 
Co., which has been negotiating with the 
Industrial Association for some time to 
locate here. It is provided that if no 
factory building is erected on the site 
within two years the Industrial Associa- 
tion is to reimburse the city or return the 
deed. 

Federal Bridge Tests Tractors— The 
Federal Bridge Co., Waukesha, Wis., is 
now building tractors for several differ- 
ent companies, and each day the plant is 
the scene of a novel test. Two tractors 
with steering gears set run for hours 
continuously, without the attention of a 
driver. In this way the tractors are 
given a practical road test and are ex- 
amined at intervals only to see that they 
are working satisfactorily. 

To Make Springs — The Jenkins Vulcan 
Spring Co., St. Louis, Mo., has incor- 
porated for $40,000, to make and deal in 
automobile leaf springs and accessories. 
The company has taken over the stock 
of the Jenkins Manufacturing Co., St. 
Louis, maker of the Vulcan spring. The 
officers of the new company are T. B. 
Jenkins, president; J. F. Jenkins, vice- 
president and secretary, and R. G. 
Zetrouer, treasurer and manager. 

Dort Acquires Land — Land valued at 



$40,000, located west of the Dort Motor 
Car Co., Flint, Mich., has been acquired 
by J. Dallas Dort, president of the com- 
pany, to provide for future expansion. 
The property comprises about 75,000 sq. 
ft. of ground. No buildings will be 
erected for the present time on the land, 
but it is expected that with the growing 
business the Dort company will start 
some building work early next year. 

Ford Addition in St. Louis— The Ford 
Motor Co. will add a $300,000 building 
to its St. Louis branch, which will be 
ready by April 1. This building will 
duplicate the original building erected 
two years ago at Forest Park Boulevard 
and Sarah Street The new building, 
fronting on Forest Park Boulevard, will 
cover a lot of 150 sq. ft. and will adjoin 
the site of the original building. It is 
to be fireproof, of brick and reinforced 
concrete construction. 

Reo Truck Buys Bldg.— The Reo Motor 
Truck Co., Lansing, Mich., has purchased 
the large structure known as the Lyon 
Tabernacle, which has been used by Dr. 
Lyon. The truck business has been so 
exceptionally large that additional room 
had to be provided at once, although 
additions to the truck plant are under 
way. However, conditions have been 
such that much work has been going on 
on the grounds outside the plant and 
where neither the workmen nor the ma- 
terial and trucks were under shelter. It 
was principally to overcome this that the 
tabernacle building has been purchased. 



The Automobile Calendar 



Nov. 12-20 Providence, R. I., Show, 

State Armory, Rhode 
Island Automobile Deal- 
ers' Assn. 

Nov. 18 Arizona 150-mile Grand 

Prix. 

Nov. 18 New York City, S. A. E. 

Met. Sec. Meeting-. 

Nov. 22-27 Blnghamton, N. Y, Show, 

State Armory, Blngham- 
ton Automobile Dealers' 
Assn. 



Nov. 29-Dec. 4. 
Dec. 6 



Dec. 6-11 

Dec 81- Jan. 8. 



Jan. 8-6. 
Jan. 5-6. 



.Electric Prosperity Week. 

.Worcester, Mass., Ameri- 
can Road Builders' Assn. 
Day. 

. Springfield, Mass., Show, 
Auditorium. 

.New York City, Sixteenth 
Annual National Auto- 
mobile Show ; Grand 
Central Palace ; National 
Automobile Chamber of 
Commerce. 

1916 

. Importers' Salon, Hotel 
Astor. 

.New York City, 8. A. E. 
Winter Session. Stand- 
ards Committee Meeting. 



Jan. 7, 8, 10, 11. . .New York City, Convention 
National Assn. of Auto- 
mobile Accessory Job- 
bers. 

Jan. 8-15 Cleveland, Ohio, Show, Wlg-- 

more Coliseum, Cleveland 
Automobile Show Co. 

Jan. 8-15 Philadelphia, Pa., Show, 

Philadelphia Auto. Trade 
Assn. 

Jan. 17-22 Rochester, N. Y., Show, Ex- 
position Park. C. A. Sim- 
mons, Mgr. 

Jan. 18-22 Lancaster, Pa., Show, Con- 

estoga Park Pavilion. 

Jan. 22-29 Chicago, 111., Show, Na- 
tional Automobile Cham- 
ber of Commerce ; Coli- 
seum and First Regiment 
Armory. 

Jan. 24-29 Buffalo, N. Y, Show, Buf- 
falo Automobile Dealers' 
Assn.. Broadway Audi- 
torium. 

Jan. 29-Feb. 5 .... Minneapolis, Minn., Show, 
National Guard Armory, 
Minneapolis Trade Assn. 

Feb. 7-12 Kansas City, Mo., Show, 

Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

Feb. 14 Des Moines, la.. Show, Des 

Moines Auto. Dealers' 
Assn. 



Feb. 15-20 Omaha, Neb., Show, Omaha 

Automobile Show Assn. 

Feb. 19 Newark, N. J., Show. 

Feb. 20 Grand Rapids, Mich., Show, 

Kllngman Furniture Ex- 
hibition Bldg., Automo- 
bile Business Assn. 

Feb. 21-26 Syracuse, N. Y., Show, 

Syracuse Automobile 
Dealers. 

Feb. 29-Mar. 4 Fort Dodge, la., Show, 

Terminal Bldg., Ft 
Dodge Automobile Deal- 
ers' Assn. 

March 4-11 Boston. Mass., Car and 

Truck Show, Mechanics 
Bldg. 

May 13 New York City, Sheepshead 

Bay Speedway Race. 

May 30 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines, la., Track 

Race. 

July 4 Minneapolis Track Race. 

July 4 Sioux City Track Race. 

July 15 Omaha, Neb., Track Race. 

Aug. 5 Tacoma Track Race. 

Aug. 18-19 Elgin Road Race. 

Sept. 4 Des Moines Track Meet. 

Sept. 15 Indianapolis Track Race. 

Sept. 16 Providence Track Race. 

Sept. 30 New York City Sheepshead 

Bay Race. 

Oct. 7 Omaha Track Race. 

Oct. 14 Chicago Track Race. 
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Westlake Joins Philadelphia Ajax- 
Grieb — W. A. Westlake has joined the 
Ajax-Grieb Rubber Co., Philadelphia, Pa. 

Turner N. Y. Saxon Mgr.— H. C. Tur- 
ner has been appointed manager of the 
Saxon Motor Car Co., New York City. 

Hurd Heads Portland White— R. S. 
Hurd is the newly-appointed head of the 
White factory branch in Portland, Ore. 

Cowan Sommer Office Mgr. — Harry 
Cowan has been appointed office man- 
ager of the Sommer Motor Co., Bucyrus, 
Ohio. 

Jackson Empire Sales Head — W. E. 

Jackson has been appointed manager of 
the Indiana Empire Sales Co., Indian- 
apolis, Ind. 

Swap Service Mgr. — Frank Swap has 
been appointed service manager of the 
More Automobile Co., St. Louis, dis- 
tributor for the Marmon. 

Payne with Gibson — J. H. Payne has 
been appointed manager of the automo- 
bile department of the Gibson Automo- 
bile Co., Indianapolis, Ind. 

Riley Heads K. C. Assn. — The Kansas 
City Motor Car Dealers Association has 
elected N. S. Riley, president; W. J. 
Brace, vice-president, and E. E. Peake, 
secretary and treasurer. 

Marshall Buffalo Mgr. — G. J. Marshall 
is now manager of the Buffalo (N. Y.) 
office of the McGraw Tire & Rubber Co., 
East Palestine. He succeeds C. H. Con- 
nelly, who goes to Kansas City for the 
company. 

Schwab and Beckler Leave Gemco — 
W. H. Schwab, formerly sales manager 
of the Gemco Mfg. Co., Milwaukee, and 
C. W. Beckler, formerly advertising man- 
ager of the same concern, have severed 
their connection with the Gemco company 
and become interested in the Auto Parts 
Mfg. Co., 528 Broadway, Milwaukee, Wis. 

J. B. True, Jr., has been appointed di- 
rector of sales of the Gemco Mfg. Co. 
Mr. True has had wide experience in 
merchandising and advertising and will 
handle the advertising as well as the 
sales department of the Gemco company. 



Dealer 

St. Louis Chevrolet Makes 
The Chevrolet Motor Car Co. of Mis- 
souri, St. Louis, recently incorporated, 
has leased the new two-story building 
forming the western tip of the Lindell 
Locust Cutoff, which it will use for office 
headquarters of the company. 



Motor Men in New Roles 

Join Sun Co. — J. L. Larkin and H. A. 
Minturn have become actively connected 
with the Sun Motor Car Co., this city, 
and take up their work at once. 

Horton Appointed Mgr. — G. A. Horton 
has become manager of the automobile 
painting department of the Great West- 
ern Motor Car Exchange, St. Louis, Mo. 

Corn Detroiter District Mgr. — B. J. 
Corn has been appointed district sales 
manager of the Detroiter Motor Car Co., 
Detroit, Mich. His territory covers In- 
diana and Kentucky. 

Greig Joins Dunlap-Ward — C. N. Greig 
has joined the Dunlap-Ward Advertising 
Co. of Chicago and Detroit. Mr. Greig 
will be a vice-president and his head- 
quarters will be at the Chicago office. 

Fuess Returns to St. Louis Co. — E. J. 
Fuess who until recently had been con- 
nected with the Frye Motor Car Co., St. 
Louis, has rejoined that company and 
will manage its used car department. 

White a Purchasing Agent — J. F. 
White has been appointed purchasing 
agent of the Anderson Forge & Machine 
Co., Detroit, Mich. He was formerly in 
a similar capacity with the Metal Prod- 
ucts Co. 

Bartlow Makes Change— V. A. Bart- 
low, formerly in charge of the Bosch 
service station at San Francisco, will as- 
sume charge of the Spokane service sta- 
tion for the Inland Empire at the Child, 
Day & Churchill Co. 

White Leaves Pierce-Arrow — H. C. 
White, formerly superintendent of the 
assembling departments of the Pierce- 
Arrow Motor Car Co., has accepted the 
position of production engineer with the 
Curtiss Aeroplane Co., Buffalo, N. Y. 

Jossman Columbia Truck Mgr. — .Henry 
Jossman has been appointed sales man- 
ager of the Columbia Truck & Trailer 
Co., Pontiac, Mich., which recently moved 
to this city from Kalamazoo. Mr. Joss- 
man was formerly connected with the 
Oakland Motor Car Co. 

Thompson Makes Change — B. D. 
Thompson has been appointed produc- 
tion manager of the Curtiss Motor Co., 
Hammondsport, N. Y. Mr. Thompson 
was until recently machine-shop fore- 
man of the National Twist Drill and 
Tool Co., Detroit, Mich. 

Viot Joins Continental Motor — H. R. 
Viot has become director of purchases of 
the Continental Motor Mfg. Co., Detroit, 
Mich., and will look after the purchases 



for both the local and Muskegon plants. 
Mr. Viot was formerly purchasing agent 
for the Oakland Motor Car Co., Pontiac 

Beatty Goes to Providence. — S. M. 
Beatty has been transferred by the 
Goodyear Tire and Rubber Co. from the 
managership of the branch at Provi- 
dence, R. I., to a position at the factory 
in the sales promotion department. He 
is succeeded by E. J. Smith, who had 
been manager of the branch at Hart- 
ford, Conn. 

Eastman Philadelphia Packard Mgr.— 
Lee J. Eastman, who was assistant to 
E. B. Jackson when the latter was head 
of the company in Philadelphia, Pa., has 
been appointed manager of the Packard 
Motor Car Co., Philadelphia. Mr. East- 
man had been acting manager of the 
Packard company there since Mr. Jack- 
son's removal to New York City as presi- 
dent of the New York company. 

Houghton, Dodge Rep., Resigns. — A. E. 
Houghton, district representative for 
Dodge Brothers in the Mountain States 
territory, with headquarters at 1608 
Broadway, Denver, who has for three 
months been in charge of both the Den- 
ver and Omaha districts, has been suc- 
ceeded in the Denver office by his assist- 
ant, C. A. Biggs. From now on Mr. 
Houghton will make his headquarters in 
Omaha exclusively and concentrate his 
work upon the larger territory handled 
from that point. 

Buick Managers Form Oakland Co. — 

Robert H. Martin, manager of the Buick 
branch in Washington, D. C, for three 
years, has resigned. With A. G. South- 
worth, Brooklyn, and A. H. Salver, Buick 
manager in Pittsburgh, he has formed 
the Southern Oakland Co., and will be 
wholesale distributor of Oakland cars in 
Georgia, Alabama, Florida, Mississippi, 
Tennessee, South Carolina and western 
North Carolina. The officers of the com- 
pany are A. G. Southworth, president; 
A. H. Salver, vice-president, and R. H. 
Martin, secretary-treasurer and general 
manager. The company's headquarters 
will be in Atlanta. 

Dealer 

Hartford Tire Pump to Add. — Plans 
for the factory and garage of the Hart- 
ford Auto Tire Pump Co., Hartford, Wis., 
have been revised to provide just double 
the space originally planned. The build- 
ing will be of reinforced concrete and 
hollow tile, 55 by 88 ft., two-story and 
basement. Work is now under way. 
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Electric Furnace Steels for 
Dynamic Stresses 

Rapid "Adoption of Improved Method Points to Com- 
ing General Use of Purer and Stronger Materials 



By J. Edward Schipper 



THROUGHOUT 
the country various 
iron and steel works 
are installing electric fur- 
naces to meet the demands 
made in many industries 
for the high grade steels 
which can be produced by 
the super-refinement pos- 
sible with electric heating. 
The demand for steel which 
must be the acme of reli- 
ability and the necessity for 
machined parts where wast- 
age, due to impure ma- 
terial, shall be cut to the 
limit, has rendered the elec- 
tric furnace a necessity in 
the manufacture of steel 
for many purposes, and es- 
pecially, in the manufac- 
ture of automobiles where 
lightness and dynamic 
strength make the 
highest demand on 
materials. 

Looking back ten 
years the development 
of the electric furnace 
and its application to 
steel refinement is 
marvelous. The few 
specimens of highly-re- 
fined steel then turned 
out in laboratories 




Electric furnace at the Buchanan Electric Steel Co.'a works. 
Note rack arrangement for tilting the furnace 



equipped with this applica- 
tion of electric heat made 
but little impression on the 
minds of the practical steel 
men of the day. Gradually, 
ince that time, the use of 
electric steels has been 
growing and now in cars 
rom the highest to the 
lowest price are found 
high-duty parts which have 
been produced by the elec- 
tric furnace method. 

Although generally fore- 
most in taking up and 
I horoughly utilizing a new 
development, the United 
States has not been as 
quick to avail itself of the 
advantages of electric fur- 
nace steel as have other 
countries. Authorities es- 
I imate that in the United 
States there are pro- 
duced at present about 
9000 tons per annum of 
electric alloy steels. In 
Germany there is pro- 
duced per month as 
much as is turned out in 
the United States in a 
year. 

At the beginning it 
must be understood that 
electric steels are more 



Digitized by 



Google 



866 



THE AUTOMOBILE 



November 11, 1915 




Section through the Heroult furnace showing the construction of 
the hearth and mounting of the electrodes 

expensive than those made by the open-hearth or other 
processes. Therefore, when electric steels are adopted, it 
must be because those who use them believe that the ad- 
vantages offset the higher first cost of the material. While 
still a largely debated point it is undoubtedly true that 
most metallurgists are at the present time of the belief that 
not only is the electric steel worth the difference in price but 
that it results in a saving in many instances and furthermore 
a greater demand for its use would so reduce the price as to 
make the difference between it and open-hearth steel neg- 
ligible. 

Broadly speaking, the advantages of the electric furnace 
are largely centered about the facts- that it is possible to 
confine the temperature variations within very narrow limits 
and that it is possible to carry out the high refining tempera- 
tures without exposing the molten metal to harmful gases. 
Metal made by this process, therefore, is nearer the complete 
state of refinement, containing a minimum amount of sulphur 
and phosphorus, being completely deoxidized and free from 
gases and nitrides. 

The standard phosphorus and sulphur contents in open- 
hearth steel, unless special pig is used at an increased price, is 
0.04 per cent. With special pig some mills will guarantee 
0.035, the standard practice with the best manufacturers in 
electric steel is a guarantee of 0.02 sulphur and 0.015 phos- 
phorus. The steel made by this process is, because of more 
absolute temperature control, more uniform. In the electric 
furnace the losses are confined to sulphur, oxides, gases and 
nitrides and all additions in the manufacture of 
alloy steel are made in the furnace and, as a re- 
sult, these additions are more uniformly blended. 
In the open-hearth steel many of the alloys are 
added in the ladle or in the furnace only a few 
minutes before the heat is tapped. As a result 
the alloying substances do not have the same op- 
portunity to become uniformly disposed through 
the material. 



Five Great Advantages 

In the electric furnace, on account of the closely 
maintained temperature, it is possible to cast the 
metal at nearer the desired temperature than is 
generally the case with the open-hearth. This 
gives greater uniformity in the ingots. To sum 
up it might be said that the direct advantages of 
electric furnace steel would be as follows: 

Great uniformity, physically and chemically. 

Higher degree of indestructibility in the ther- 



mal manipulation, Le. forging or heat treatment after manu- 
facture of the bars. 

■ Due to freedom from oxides, gases, etc., the metal has a 
wider hardening range in heat treatment. 

Owing to freedom from impurities it will have a longer 
life and be better qualified to resist dynamic stresses. 

It will machine somewhat better than the average open- 
hearth and forge about the same, with the advantage of be- 
ing more fool-proof in the heat manipulation. 

High Dynamic Strength 

As to physical properties, an electric steel will be more 
uniform than in other processes because of the higher degree 
of purity. It is a fact, however, that these qualities will not 
greatly exceed those of the soundest part of an open-hearth 
ingot in which particular care has been paid to the process 
of manufacture. This of course refers to the static strength. 
But what is of extreme interest in automobile construction 
is dynamic strength, and it is for this reason that electric fur- 
nace steel should prove of great value to the automobile in- 
dustry. 

To offset the advantages many believe that under present 
conditions electric furnace steel will never reach the same 
quantity production as the open-hearth and therefore will 
always be more expensive. In the first place although steel 
is made in the electric furnace this alone is not a guarantee 
as to its quality; lack of widespread knowledge regarding 
the manufacture of electric steel is a handicap. Some en- 
gineers who have not closely followed progress in this work 
go so far as to state that the only good use to which 
electric furnace steel could be put by automobile manufac- 
turers would be in case of faulty design where it would be 
necessary to replace a weak part by one of similar design 
but better material. 

Weighing the advantages against the disadvantages it 
seems quite reasonable to expect that the use of electric fur- 
nace steel will grow rapidly in this country. The United 
States, with its population of 96,000,000 and a present pro- 
duction of electric steel of 9000 tons per annum, is not go- 
ing to remain permanently at this stage in steel development 
while Germany, for instance, with its population of 56,000,000, 
has an annual output of electric steel of 108,000 tons. Al- 
though our output is small it is constantly growing, and in 
addition, America has been hitherto purchasing large quan- 
tities of imported alloy steels, but since the war has started 
these sources of supply have been interrupted and the result 
is that the electric furnace steel industry in this country is 
growing so rapidly that electric furnaces are continuously be- 
ing added to the equipment of our steel manufacturers. 

With the chief obstacle in the way of the use of large quan- 
tities of electric steel being the comparatively small produc- 
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tion with resulting high prices, 
this turning toward America's fac- 
tories for this kind of steel is go- 
ing to have a beneficial effect on 
the entire industry and automobile 
manufacturers will not be slow to 
realize that there is oftentimes an 
actual saving in connection with 
«lectric steel. At the present time 
it costs approximately $45 per ton 
more to manufacture electric fur- 
nace steel than it does open-hearth. 

This is due to several causes. 
The most successful types of elec- 
tric furnaces are covered by pat- 
ents and the steel companies have 
to pay a royalty for every ton they 
make. Again, electricity as a 
heating unit is more expen- 
sive than coal or gas which 
are employed in the open- 
hearth. The high cost of the 
electrodes burnt away in the 
manufacture of steel is an- 
other contributing cause and, 
finally, the smaller heats, be- 
cause electric furnace steel is 
made in 6- to 20-ton furnaces 
whereas open-hearth alloy 
steels are made in 50- to 65- 
ton furnaces. Another point often brought up is that in 
order to keep down the carbon range, more expensive alloys 
have to be used than in the open-hearth, that is to say, alloy- 
ing substances of the carbonless variety which, as a rule, cost 
considerably more. 

Due to the peculiar conditions which obtain in the work- 
ing of alloy steels, better results are obained in some in- 
stances by charging cold material directly into the electric 
furnace. In other steels better results are obtained by melt- 
ing in the open-hearth and then charging the hot metal into 
the ejectric furnace for ultimate refining and for adding the 
alloying substances. 

For Automobile Work 

In automobile work the majority of the materials used do 
not have to be of very close analysis to give desirable service, 
but there are a few parts which are of such great importance 
that the finest possible material is not too good for use. By 
using electric furnace steels on such parts a great amount of 
trouble is avoided because electric furnace steel, due to its 
high temperature of refinement and superior chemical com- 
position is closer grained and has higher physical qualities 
than the average open-hearth steel. 

Furthermore, the percentage of wasted parts where con- 
siderable machining is done is much reduced by its use and 
this reduction is such a potent factor where the ratio of ma- 
chine cost to material cost is high that the initial difference in 
the price of the material is equalized. 

In the use of ordinary alloy open-hearth steels a large 
number of highly-machined parts might often necessarily 
have to be thrown aside due to the encountering of a spot of 
impurity or some slight subcutaneous defect. The loss in 
time of the machine and the workman would be far more 
costly than the difference in price between the two steels and, 
at the same time, owing to the better physical qualities of 
the electric steel, a better part would have been made. Dis- 
carding finished pieces where expensive forges, dies, milling 
machines, drills, etc., have been employed in the various 
stages of the work together with high-priced machinists, is a 
serious wastage. 

It is true that the mere fact that steel is made in the 




electric furnace is not a guarantee as to its quality, but with 
steel properly made in the electric furnace, using the same 
methods and care that are customary in the small mills, or 
in other words, quality work as contrasted with solely quan- 
tity work, electric furnace steel will be far superior to the 
ordinary open-hearth product because it will be made in small 
heats and small ingots which means a safeguard against seg- 
regation. Electric furnace steel is freer from sulphite of 
manganese and also slag, which is particularly harmful in 
case-hardened parts. The presence of slag is one of the prin- 
cipal reasons for the pitting and spoiling of case-hardened 
parts. 

Another advantage of electric steels is that being handled 
in small units it will ordinarily receive much more careful 
inspection, so that surface defects and pipes will be detected. 

An interesting fact concerning tungsten magnet steel used 
in the permanent magnets of magnetos is that when made 
in the electric furnace it has a higher retentivity than when 
made by any other method. Probably the close structure of 
the molecular arrangement is of influence. 

History of Electric Furnace 

The electric furnace is not a new development, although 
its practical application is one of the phases of modern in- 
dustry. Probably the first electric heat machines were the 
mechanisms and apparatus employed by Davy, who in the 
year 1810 produced heat in the electrolysis of aluminum 
oxide. His apparatus consisted of a platinum plate con- 
nected with one pole of a thermopile of 1000 plates, the other 
pole being connected to an iron wire. The iron wire projected 
into a layer of clay carried by the platinum plate which was 
in connection with the other pole. When the current was 
switched on the iron wire became white hot and melted where 
it was in contact with the clay. 

Five years later Pepys welded an iron wire by heating it 
with an electric furnace and in 1843 it was first suggested by 
A. Wall that electric current be used in treating pig iron in 
the converter. In 1853 there was a French patent granted 
to Pichon for the first electro-thermic furnace. This was the 
first direct commercial application of electric current to fur- 
nace work and made use of the electric arc. 
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A great forward impulse was given to the possibilities of 
electric furnace steels when William von Siemen patented 
his furnaces in the years 1878 and 1879. Siemen's furnaces 
varied in design: The first was a crucible surrounded by 
a metallic-jcase through the bottom of which projected one 
pole of an electric circuit. On this was mounted a platinum 
electrode, the second electrode entered through the cover of 
the furnace and in order to preserve it and give it the longest 
possible life it was cooled by water, a practice which still 
obtains. There was a heat-protecting cover for the furnace 
and the crucible was insulated to prevent radiation. Another 
furnace used by Siemen was very similar to that of Pichon. 

Siemen's Furnace a Pioneer 

With the Siemen furnace it was possible to melt 22 lb. of 
steel an hour and with it he could even fuse metals of such 
high melting point as platinum, having succeeded in liquefying 
8.8 lb. of the latter in 15 min. The only reason that the 
Siemen furnace was not an immediately commercial success 
was due to the high cost of electric current in those days. 
The present types of successful furnace such as those of 
Stassano, Heroult, Kjellin and Taussig appeared after 1890 
and particularly between the years of 1898 and 1910. From 
that time it has been a matter of refinement of the construc- 
tions originated by these men, until to-day it seems as if we 
were on the verge of a rapid adoption of the electric furnace 
by steel makers generally. 

One of the objections which some have urged against 
the electric furnace is that it requires the services of high- 
priced men to operate them. Some have claimed that the 
workmen in charge of detail labor on these machines must 
be electrical engineers but the growing tendency toward the 
use of automatic control is eliminating the necessity for men 
with a highly theoretical electrical education. The objection 
of one of the leading metallurgists in the automobile industry 
to the electric furnace is that the time and high degree of 
skill necessary to produce the improved qualities in material 
seems out of proportion to the advantages gained except for 
special cases. It is quite true that the open hearth furnace 
properly manipulated can keep the two impurities, oxygen 
and sulphur within such low limits that the material will 
perfectly satisfy the requirements for the great majority of 
constructions. Given the same amount of skill in both cases 
the electric furnace will doubtlessly remove more oxygen and 
sulphur from steel than can the open hearth. 

Three Broad Classes of Furnace 

It should not hold true that more expensive materials can 
enter into the construction of a high-priced car than a low 
priced one, as there need not be any relationship between 
the selling price of a car and the quality of the material 
which enters into it. The same relative proportions of very 
high grade steel to ordinary constructive material can hold 
true regardless of price, and hence the additional skill re- 



quired in manipulating the furnace would not seem to limit 
the use of the steel to only high-priced cars. 

Electric furnaces in general use can be classified under 
the broad heads of the arc furnace, the induction furnace 
and the shaft furnace. All three are based on well known 
electrical phenomena and in the fundamentals, are simple. 
In the arc furnace the entire theory and construction de- 
pend on the fact that if the ends of two current-carrying 
wires are brought together so as to complete the circuit and 
are then separated, the current will not be interrupted, but 
there will appear a small highly-luminous flame bridging the 
gap between the two ends of the wires. This separation of 
the electric current is what is known as drawing the arc. 
The theory of the arc is that at the instant of separation of 
the wires a great rise of resistance takes place at the point 
of separation and, since resistance causes heat, a quick rise 
in temperature also takes place. Under the influence of this 
heating the metal evaporates at the points of contact. If 
the separation should be increased the distance between the 
ends of the wires becomes filled with metallic gases which 
transfer the current across the gap. Since these gases are of 
high resistance a continuous glow is maintained. 

The ends of the two wires correspond with the electrodes, 
and the gasification of these electrodes consumes them so that 
were the correct distance between them not continuously 
maintained the arc would be broken on account of the evapo- 
ration which would open the gap too far by the destruction 
of the electrodes. The ordinary arc lamp is a good illustra- 
tion of the arc theory. The electrodes used in the arc lamp 
are usually ordinary pure carbon. The arcs in electric fur- 
naces are made in a very similar way. The electrodes com- 
monly employed are carbons, as a very high temperature is 
maintained with this sort of gap. The reason for this is that 
in carbon the greatest resistive conducting material is found 
and the gasification is at about 3500 deg. C. This is the 
arc temperature used with iron and steel when carbon elec- 
trodes are employed. 

The different types of furnace made under the general 
head of the arc classification vary with the different manu- 
facturers. Some of the principal furnaces made using the 
arc theory as the basis of their design are the Heroult* 
Stassano and Girod. 

Induction Type Often Used 

The next main classification of electric furnaces is the in- 
duction type. It is a known fact that when an electric cur- 
rent is passing through an insulated coil it is continually- 
generating lines of force. If the current through the coil is 
alternating, the lines of force are also alternating and any 
electrical conductor in the path of these alternating lines of 
force will have a current induced in it. The strength of this 
current induced would be proportional to the number of lines 
of force cut by the conductor. In regulating the strength of 
this current there are two or three fundamental facts which 
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govern design. In the first place the voltage of the induced 
or secondary current is proportional to the number of turns 
of wire. Secondly, the strength of the current is inversely 
proportional to the voltage and inversely proportional to 
the number of turns. 

This latter fact outlines the basic problem of induction 
furnaces which are really special transformer units. Every 
induction furnace has first its iron core and yoke surrounded 
by a primary winding and a secondary winding much in the 
same manner as a magneto except that in the case of the 
furnace this winding is composed either entirely of, or for 
the most part, of the bath itself. This allows of a sub- 
classification of induction furnaces; those in which the high- 
tension or secondary winding is composed entirely of the 
bath, such as the simple induction furnaces; or where the 
bath forms part of the secondary winding with an additional 
winding made of copper to aid in the heating, as in the com- 
bination furnaces. The induction furnaces which are perhaps 
better known than any others in this country are the follow- 
ing: Kjellin, Rochling-Rodenhauser, and Snyder. 

The electric shaft furnace is the resultant of the attempt 
to replace the fuel in the blast furnace by electric heat. In 
other words, it is merely a variation of the blast furnace 
with electric instead of flame heat. 

Heroult Furnace Is Popular 

While space does not permit to go into a detailed descrip- 
tion of the various furnaces it might be interesting to mention 
the Heroult furnace as probably that in most common use. 
There are in this country at the present time about forty-two 
electric furnaces, nineteen of these are of the Heroult type, 
six of the Girod type, six induction furnaces, four Stassano, 
five Snyder and two miscellaneous. Of this number approxi- 
mately 75 per cent are located in the Eastern States, and 
the capacities range from % of a ton to 20 tons. 

The accompanying illustrations show a furnace of the 
Heroult design which was recently installed in one of the 
plants of the American Steel Foundries. Referring to the 
illustrations at the tops of pages 866 and 86.7, this furnace, 
which is a 6-ton basic design, is shown in such a way that 
the three electrodes may be observed at the center. As stated, 
the Heroult furnace is of the arc type and this particular in- 
stallation operates on a three-phase alternating current of 
100 volts. The threaded projections at the ends of the elec- 
trodes are to allow new electrodes to be screwed on to the old 
ones thus eliminating any waste. 

The electric current is stepped down from 11,000 volts to 
100 volts in the transformer house and connections to the 
electrodes are made by heavy copper bars. Both the annular 
copper castings which hold the electrodes and the bushings 
where the electrodes pass through the roof of the furnace are 
water cooled. The path of the current is through the metal 
from one electrode to the other, the arc producing an intense 
heat which reduces the metal. 

The electrodes are supported from the framework at the 
rear and each electrode is raised or lowered by an electric 
motor at the base of this framework. On the wall of the 
transformer house may be seen a delicate regulating mechan- 
ism which controls these motors and automatically keep the 
ends of the electrodes a short distance from the surface of 
the metal. Thus any surges of metal within the furnace 
will immediately react on the regulating mechanism and the 
electrodes will be kept at the proper distance from the molten 
metal. 

Furnace Tilted by Rack 

The furnace has a bowl-shaped bottom on which are two 
parallel curved castings with gear teeth, similar to a rack. 
By means of an electric motor, the furnace can be tilted or 
rolled on these plates to the angle required in drawing off 
heat. The tilting mechanism consists of a 40-hp. motor, 



H69 




Single and double-dltk wheel* made from electric furnace catting* 



driving direct on a large gear. A connecting-rod from the 
gear to the base of the furnace transmits the power for tilt- 
ing and also makes the tilting mechanism "fool proof," for 
when the connecting-rod reaches its highest position, the 
gear in continuing its revolution will draw the furnace back 
to its normal position. The pit under the furnace is about 
10 ft. deep and as the roller plates rest on pedestals, there 
is ample room for workmen to clean out slag, etc. 

Movable Steel Heat Table 

A very ingenious feature designed especially for this fur- 
nace by the plant engineering department of the American 
Steel Foundries, is the movable table in front of the tap hole. 
This table is covered with fire brick and is mounted on four 
wheels. When ready to take a heat from the furnace, this 
platform is rolled back on its track and the ladle is dropped 
into the put as usual. When the ladle is removed after draw- 
ing off the heat, the table is quickly pushed back so that the 
men can work on the tap hole with ease. In former furnace 
installations this has been a source of more or less trouble, as 
a few boards or a cover had to be placed over the hole, which 
was unsatisfactory and more or less dangerous. The new 
arrangement is very satisfactory. 

The furnace has two charging doors, one on either side. 
These, together with the tap door, are operated by air. The 
furnace roof of course is of brick and it is inclosed in a steel 
ring in such a manner that the whole roof can be lifted off 
with a crane and a new one put in its place when necessary. 

This furnace is typical of the very latest practice in electric 
furnace installations and is able to meet the most exacting 
demands in steel castings. 
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Feats and Features 

from 
Field and Factory 



Above is illustrated a testing shed of the Dodge Bros, plant, De- 
troit, Mich. Solid brick partitions which are practically sound- 
proof form a series of stalls on each side of the center aisle. 
After the car has been tested on the track it is run in one of 
these stalls and the tester is able to detect and remedy the 
faintest knock 





Aboie is a National 
twelve fording a 
stream on a field 
test at the base of 
Wild Cat Mountain 
in Tennessee. This 
is matte possible bjr 
the high location of 
carbureter and 
magneto in the V 
of the motor 



Above Is illustrated a Knox tractor which recently moved a 33- 
ton boiler on an 8-fon wagon from a power plant at Holmsburg. 
Pa., to the Philadelphia city power plant at Fairmount Park. 
The total load hauled teas 41 tons, although the tractor is rated 
at 5 to 15 Ions capacity 



At the right is a 
special 22-70 Mer- 
cer sporting model 
owned by W. N. 
Dan forth of Jloston. 
The finished but 
rakish design of 
this car has at- 
tracted great at- 
tention throughout 
New England 
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left is 
test of 



Grant six on a SO per 
cent grade made at the 
Chicago sales rooms. 
The car starts on a 
runway 24 /(. from the 
bottom of the incline 
and then climbs 36 ft. 
on an l$-ft. standard 
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Piston Practice 



Present Day Design With Special Ref- 
erence To Aluminum 
Alloy 

By James E. Diamond 

WHILE the aluminum alloy piston has been widely 
discussed, orally and otherwise, in recent months, 
rather more emphasis has been placed on the ad- 
vantages of this type than on its design. The question of 
piston design in general offers profitable study and I believe 
its consideration at this time to be particularly appropriate 
for two reasons: 

In the first place, not infrequently in recent months, the 
hope has been expressed that piston design might be stand- 
ardized. Possibly, therefore, a setting forth of such differ- 
ences of opinion relative to piston design as exist among 
engineers may offer a starting place for a movement looking 
toward the realization of this agreeable state of affairs. In 
the second place, such consideration is undoubtedly appro- 



*A paper presented at the November meeting of the Detroit Sec- 
tion of the Society of Automobile Engineers. 
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Fig. 1 — Average weight, bare piston, per eg. in. of piston head 
area for Lynite Cothias Process Piston — .0875 Jo. 

Average weight, bare piston, per sq. in. of piston head area for 
ordinary cast iron piston — .240 lb. 

Various inertia curves for motor with 6-in. stroke, at piston 
speeds of 1000 and 1500 ft. per minute. These curves for bare pis- 
ton masses: 

(1) — Inertia curve for Lynite piston at 3000 r.p.m. 

(2) — Same for cast iron piston at same r.p.m. 

(3) — Same for cast iron piston at 2000 r.p.m. 

(4) — Assumed expansion gas pressure curve. 

(5) — Curves numbers (2) and (4) combined, showing actual pis- 
ton force. 

(6) — Curves numbers (1) and (4) combined, showing actual pis- 
ton force. 

(7) — Combined inertia and exhaust gas pressure curves, iron pis- 
ton, 3000 r.p.m. 



Fig. 2 — By way of contrast 



priate on account of the pre-eminence of the Lynite piston 
made by the Cothias process, a detail of which method in- 
volves the use of permanent molds, and to permit the utiliza- 
tion of which process, engineers must occasionally concede 
minor details of design. Further, it would seem the im- 
portant position assumed by this new type of piston should 
warrant a consideration of certain limitations of the Cothias 
process should any move toward standardized design appear 
likely of success. 

However, before entering into an extended consideration 
of design I venture to comment briefly on some points of 
superiority of the aluminum alloy piston, first, outlining its 
advantages generally, then, pointing out wherein the piston 
made by the process to which allusion has just been made is 
so much superior to the sand cast one. 

Advantages of Alloy Piston 

The weight of the aluminum alloy piston is, roughly speak- 
ing, but one-third that of a cast iron one of the same design. 
Therein, of course, lies its fundamental advantage. It natu- 
rally immediately follows that the inertia forces attributable 
to the purely reciprocating mass, by the use of the former, 
are reduced approximately 60 per cent since the force of 
inertia is a function of mass and acceleration. It will be 
recalled that the magnitude of these forces increases as the 
square of the piston speed, a fact which the advent of the 
high-speed, long-stroke motor has emphasized as it never 
before has been. Therefore, there is little need of dwelling 
on the significance of the reduction of the reciprocating mass, 
other than to note the marked reduction in the magnitude of 
the unbalanced forces, the fluctuation of which latter, is the 
major cause of motor vibration. It follows that the smaller 
these vibratory forces, the more likelihood that the motor 
will be able to absorb them within itself, no matter the 
direction in which acting. Possibly, too, in the past there 
has been a tendency to underestimate the effect of inertia 
forces on bearing pressures, but this seems now fully recog- 
nized. Quite conceivably, in motors of the type just men- 
tioned, these inertia forces may produce bearing pressures 
quite comparable with those occasioned by the actual work- 
ing forces in the motor. Bearing life is a decidedly practical 
consideration, and to say that decreased bearing pressure will 
result in increased bearing life is axiomatic. 

The incidental advantages of this type of piston are sev- 
eral. The co-efficient of friction of the Lynite piston alloy is 
but half that of iron. This is significant in two or three 
ways. In the first place, there must be a gain, however 
slight, in mechanical efficiency in the motor, and it is these 
slight gains that the engineer to-day is seeking. Also, the 
piston side pressure may be increased without unfavorable 
results. This has a bearing on a type of piston, the design 
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of which will be later discussed, in which there is some re- 
duction in the bearing area. 

The much greater thermal conductivity of the aluminum 
piston alloy is likewise a factor of no little importance. This 
greater conductivity variously determined as from ten to 
fourteen times that of iron, reflects itself in a marked de- 
crease in the amount of carbon deposited on the piston head. 
In fact under favorable lubricating conditions, there may be 
a total absence of carbon. 

Advantage may be taken of this thermal property, in in- 
creasing, if desired, in motors of the smaller bores, the com- 
pression beyond the point at which preignition would in- 
variably occur with iron pistons. In fact, in one or two cases 
such advantage has been taken. 

Characteristics of Cothias Piston 

The piston made by the Cothias process, is superior to the 
sand cast one in every respect. The point of superiority in 
which its pre-eminence is most marked — and of the greatest 
practical worth — has to do with the quality, hardness. The 
Lynite piston alloy which has rather exceptional qualities 
even when cast in sand, acquires a hardness fully 25 per cent 
greater in this process. In fact, its hardness falls not far 
short of that of the average piston iron. At the same time, 
it is enough softer than the iron or semi-steel of the cylinder, 
that in the event of piston seizure, it is the cylinder, and not 
the piston that does the scoring. 

Incidental to this process, additional strength is imparted 
to the metal, this increase ranging from 20 to 30 per cent. 
However, this gain in strength is quite secondary in im- 
portance to the gain in hardness just noted. I might add, 
however, that in one particular case, the difference between 
the sand cast and the piston made by this method, both pis- 
tons of identical design, was the difference between failure 
and success. 

Quite aside from the engineering aspects of the matter, 
this Cothias process piston should, and does, commend itself 
to the manufacturer. Its advantages from the standpoint of 
production are quite obvious. As the pistons come from the 
mold practically exactly round, a finish of but 1/32 in. on a 
side is all that is required, not more than may be removed by 
two grinding operations, a rough and a finish. The wrist- 
pin holes are also cored, possibly saving one operation, or, 
if not, at least cutting the machining time in half. Consider- 
ing now the sand casting this requires rather a liberal 
amount of excess stock for finish and the wristpin holes are 
but rarely cored. The foundry must be paid, and quite 
properly, for this excess metal, and in addition to this now 
unnecessary expense further expense must be incurred by 
the extra operations required to remove this same excess 
stock. As a basis of comparison, I have weighed rough sand 
castings and unfinished castings of the type being described 



of similar design, and find the former to weigh between 30 
and 40 per cent more. To cite one specific case, the sand 
casting weighed 1% lb., the other but 1% lb., a saving of 
% lb. of metal per piston. 

Regarding machining, a moment back, grinding was men- 
tioned, such reference being made advisedly, since no difficulty 
is encountered in grinding the Lynite Cothias process piston, 
due to the acquired hardness of the metal. Kerosene seems 
to be the best grinding or cutting compound. As a matter 
of fact, however, I should judge that the majority of manu- 
facturers prefer to machine their pistons on rapid lathes. 
With this procedure, fully as large production is being at- 
tained, and at less cost, it is stated. In a few instances, these 
pistons are being burnished, the alloy taking a high polish. 
This practice has much to commend it. 

Difficulties with the Alloy Piston 

A consideration of the difficulties experienced with the 
aluminum alloy piston should by no means be neglected. 
Fortunately, this consideration may be brief, since the 
troubles anticipated by most engineers a year ago on account 
of the relatively greater expansion of aluminum than iron, 
have not materialized. I would like to mention here that the 
co-efficient of expansion for iron is 0.0000119 and aluminum 
0.000023 per deg. Fahrenheit, about one to two, but the dif- 
ference is not as significant as might seem to be the case, 
since the greater thermal conductivity of the aluminum alloy 
is a factor which plays a part in the actual expansion of 
the piston. 

It is not to be denied that trouble has been experienced in 
individual cases, but in practically every instance it has been 
possible to eliminate such trouble. The difficulties have, in 
the main, been two. Piston slap has been one of them, al- 
though as a matter of fact, very little has been said about 
slap in the last three or four months. The other has had to 
do with the pumping of oil in high-speed motors, while run- 
ning at low speeds. This pumping naturally signifies, if 
nothing else, a larger consumption of oil with the incidental 
consequence of smoky exhaust and occasional sooty plugs, 
though these two do not necessarily follow. However, this 
trouble is by no means confined to the aluminum alloy piston, 
iron pistons under similar conditions having been known to 
pump oil; however, the condition is aggravated with the alloy 
piston, due to the fact that practically none of the clearance 
allowed for expansion when turning over at high speed has 
been taken up by the piston body, while on the other hand, 
with the motor throttled down, the vacuum created by the 
intake stroke, results in a greatly increased suction in the 
space between piston and cylinder. Various means of over- 
coming slap and oil pumping will be mentioned later in the 
paper. 

Incidentally, brief scrutiny of the prints that it has been 





Fig. 3— A— Cothias process piston, showing fine ribs possible of attainment with process. B— Racing piston. C Knight piston— ^note 
concave head. D— Piston, 490-hr. run, block test, at speed of 1200-1300 r.p.m., equivalent in mileage 17,000. Wear about 0.00025. * — 
English hourglass piston. On right — Northwag piston. 
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FtO- < — Left and right — Northway piston. Center — King piston. Note wiping ring is employed 



my pleasure to receive, would force home to designers gen- 
erally the advantage of standardized design. Closer scrutiny 
would seem to show the possibility of reconciling these va- 
rious designs. The prints submitted show pistons of fifteen 
or sixteen diameters, the latter ranging from 2% to 5% in. 
and while I feel entirely safe in saying that no two for the 
same bore motor are interchangeable, at the same time, in 
many cases, the differences are slight and might easily be 
compromised. Some of the variations noted will be men- 
tioned. For instance, only one print showing a 2% in. piston 
was submitted. The head of this piston showed a thickness 
of 5/32 in.; on the other hand, a piston 3% in. diameter calls 
for a head thickness of but % in. Similarly, another 3 in. 
piston calls for a head thickness of 3/16 in., the same as an- 
other 4V4 in. piston. There is the same diversity in the size 
of the wristpin. A small piston has a large one, and vice 
versa. Some designs make provision for oil drainage. In 
•others there would seem to be none whatever. Another point 
of variation is in the width of ring used. As frequently as 
not, the smaller piston has a wider ring. However, tabula- 
tion has shown the ring with a width of 3/16 in. to be the 
most commonly used one for pistons with diameters between 
3 and 4 in. In passing, possibly 90 per cent of the blue 
prints to which reference is being made, show pistons for 
motors with bores lying within these limits, and the most 
recently received prints show a decided trend toward the 
smaller bores. It is interesting to note that this independ- 
«ntly made tabulation checks up exactly with the proposed 
S. A. E. standard for piston ring widths, and which will 
later be mentioned. The use of three rings seems to be the 
standard practice. In one or two instances, four rings are 
employed at the upper end of the piston; in three or four, 
but two rings. Several designs show the employment of a 
so-called wiping ring at the lower end of the piston, three 
rings being used at the upper end. In one case, provision 
is made for but two rings. 

Piston Length Variation 

Another point of great variation is that of piston length. 
A few, in my opinion, fortunately a very few, have a length 
no greater than the diameter. In one case, the length is less 
than the diameter. On the other hand, a few pistons have a 
length nearly one and one-half times the diameter. To men- 
tion the dimensions of a piston used in a recently announced 
model its diameter is 4% in., its length 6 1/16 in., or the 
length in terms of the diameter is one and thirty-nine-one 
hundredths (1.39) the diameter. In general, the piston 
length has been found to vary from one and one-fifth (1.2) 
to one and three-tenths (1.3) the diameter. 

Determination of Head Thickness 

Let us consider from the standpoint of theory the conven- 
tionally designed piston. I characterize as the piston . of 
conventional design the one employing rings, regardless of 
number, at the upper or head end only. This arrangement 
is quite the most common. Most treatises on design resort 
to the formula of Grashof in the determination of thickness 



Thickness t -. 



of head, considering the piston head as a circular plate. 
Grashof 's formula is of the following form: 

Pm 

6S P 

Where D equals the diameter in inches, which may be 
taken as the bore, P m equals the maximum pressure per 
square inch and Sp equals the allowable working stress in 
tension in the metal. 

Merriman in his Mechanics of Materials derives a formula 
of the form: 



Thickness t 



3D / 



Pm 

2Sp 



For cast iron, Sp with both formulae is given as 3000 lb. 
Formula Inapplicable 

With one qualification, these formulae, assuming a maxi- 
mum explosion pressure of 450 or even 400 lb. per square 
inch, give head thicknesses much greater than is current 
practice as shown by these prints. Of course it is possible, 
provided either of these formulae has been used, that much 
higher allowable tensile stresses have been assumed than 
named as safe by the authors. I am inclined to think that 
most designers in calculating head thicknesses, have con- 
sidered the problem as simply one in shear, and which I be- 
lieve is an entirely safe procedure for pistons of diameters 
no larger than those of automobile engines. 

With an assumed maximum explosion pressure of 450 lb. 
per square inch, and a figure that should provide for the ex- 
ceptional condition, and an allowable unit tensile stress of 
1500 lb. 

F being the unsupported diameter of head 

F 

Thickness t = approximately. 

Investigation has disclosed the unsupported diameter of 
head to range between eight-tenths (0.8) and eighty-five 
hundredths (0.85) the piston diameter, from which, taking 
the mean, it at once follows that 

Thickness t = -rx approximately, 
lo 

I will anticipate the question that will possibly be raised, 
relative to the large factor of safety employed. As is well 
known, there is a tendency with all metals and alloys to lose 
a portion of their strength during actual subjection to con- 
tinued high temperature. As- a matter of fact certain alu- 
minum alloys become very brittle under such conditions. The 
question of immutability under long continued high temper- 
ature is a most important one. While we believe we have 
developed an alloy of a nature peculiarly resistant in this 
respect, at the same time caution should be the keynote. It 
should be borne in mind that the melting points of aluminum 
alloys are much closer to the operating temperatures in mo- 
tors than is the melting point of cast iron. The slight increase 
in head thickness given with the factor of safety used, will in- 
crease the weight of the piston only very slightly. 

From the standpoint of thermal conductivity, a deep rib 
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Fig. 5 — Right and center — Provision for oil return. Two method* 
commonly employed shown. Left — Detail of King hourglass type 
piston showing ingenious oil drainage provision. Note bottom ring 
is backed by land of full depth, there being no sacrifice of support as 
in the case where the ordinary relief is employed. Also note all 
lands ground to same diameter. 

or two, across the head, renders material assistance in keep- 
ing the piston head cool. The rib in the plane of the bosses 
may be dropped down to these, giving rigidity to the latter, 
as well as binding the ring-carrying portion of the piston 
securely to the lower half. The extension of this rib will per- 
mit a slight decrease in the thickness of metal back of the 
ring groove and it would seem that the pin boss might be 
of slightly less diameter when supported by a rib. In one or 
two cases, the objection has been raised that, due to the ther- 
mal property of the alloy, this rib carried heat to the one 
point it was not wanted. However, to my best knowledge, 
no trouble whatever has developed where this has been done. 
As an indication of the effect of ribbing, the case of a 5 in. 
piston is cited. The motor using this particular piston is a 
high compression one, developing in the vicinity of 176 hp. 
at about 1500 r.p.m. This piston is exceptionally well ribbed, 
the transverse rib extending down the side nearly to the bot- 
tom of the skirt, and but 0.008 in. clearance is allowed on 
the skirt. Before ribbing, the clearances necessary were 
some thousandths greater. 

Piston Length 

The calculation of the actual length of bearing a piston 
should have against the cylinder so that a safe working pres- 
sure should be exceeded at no time is too involved and would 
take too much time to warrant its determination here, other 
than to indicate the factors that enter into the problem. A 
mean pressure of from 26 to 30 lb. per square inch of pro- 
jected bearing area is, I believe, not excessive for high speed 
motors. 

Side-pressure is, of course, a tangential function and is 
expressed by an equation in the form 
Pi = Ptana 

P being the total force exerted by the piston and a the rod 
angle. The total force is not the gas pressure back of the 
piston but rather is the sum of such pressure and the inertia 
force. This latter opposes or is negative for approximately 
half of the stroke and is positive for the balance. Both, of 
course, vary with the piston position. It will be seen that 
the problem really depends upon the "cut and try" method 
for solution. The combined force must 
be determined for various crank posi- 
tions, resolved into components perpen- 
dicular to the cylinder and the mean 
found. Investigation of several cases 
with the connecting-rod — stroke ratio 
two or higher has shown that if the ac- 
tual bearing length is about the same as 
the piston diameter the mean side-pres- 
sure will not exceed the higher figure 
mentioned a moment since, that is, 30 lb. 
per square inch of projected area. How- 
ever, the advantages of the long piston, 
especially in aluminum, are obvious and 
if it is possible to increase the bearing 
length, so much the better. If the length 




Fig. 6- 



Provision for preventing pin from 
scoring cylinder when free to rotate in 
either rod or piston 



of the piston is always taken as one and three-tenths (1.3) 
to one and one-third (1.33) the diameter in the conventional 
three-ring one, the question of bearing length will almost 
certainly take care of itself. 

Wristpin Location 

A detail of design meriting the fullest consideration is 
relative to the location of the wristpin. This point is ap- 
proached with some little trepidation owing not to any great 
divergence of opinion as to its theoretically correct location, 
concerning which most engineers are, in the main, agreed, 
but rather because in advocating and urging that theory be 
put into practice, the question is going to be raised that 
motor cost will be increased. Undoubtedly, the conflict here 
between theory and practice is the chief stumbling block in 
the path leading toward standardized piston design. 

In this connection the trend of design as shown by the 
prints in hand is worth a word of comment. If any con- 
clusion is to be drawn from these prints, it is that many 
engineers in the last six months have approached this ques- 
tion from a new angle. Inspection of the drawings received 
prior to this time would seem to show that in the majority 
of cases the designer has had one or both of two things in 
mind. Possibly, in some cases an effort has been made to 
balance the piston about the wristpin. In other cases it 
would seem that the designer has endeavored to get the 
wristpin as near the head of the piston as possible, outside 
construction details apparently influencing him. The prints 
received showing that bearing considerations had had an in- 
fluence on the wristpin location were exceedingly rare. 

Recently, however, possibly as many as 25 per cent of the 
prints that have been submitted show that even distribution 
of side-pressure due to rod angularity has been the dominant 
consideration in the design of the piston. 

Let us analyze the changes necessitated in a motor in 
changing the design of the piston in such way as to insure 
uniform distribution of side-pressure. As has just been 
stated the objection that is going to be raised to the conver- 
sion of theory into practice will be on the score of expense, 
due mainly to the fact that the over-all motor height must 
necessarily be increased to keep the operating conditions 
the same. This additional height represents a slight increase 
in weight, consequently, casting cost; also may increase very 
slightly the machining cost. There would seem to be no other 
reasonable objection except possibly in the eight in that it 
would increase the over-all width to an undesirable point. 
Especially might this be the case with eights with over-head 
valve construction. This objection I do not believe, can be 
raised in the case of the twelve nor in the case of the vertical 
motor. 

As a matter of fact two manufacturers in this section have 
in their latest models increased the over-all height of their 
motors to permit the dropping of the wristpin which had 
formerly been nearer the head, to a point insuring this uni- 
form distribution of side-pressure. The pistons (iron) in 
these motors were always a source of 
trouble in that they wore unequally and 
excessively and slapped badly until this 
change had been made. 

In the consideration of the problem in- 
volving the determination of proper 
wristpin location the forces may be as- 
sumed to act in one plane. At first 
glance it might seem that if the wristpin 
axis were to lie in a transverse plane 
dividing the actual bearing portion of 
the piston cylinder into two equal parts 
the desired condition Would be attained. 
However this is not quite correct since 
the friction between piston and cylinder 
introduces a turning moment about the 
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wristpin. Then if P represents the uniform mean pressure 
desired per inch of actual bearing length, 
Total load P = (L — I) p 
L being the total piston length and I the non-bearing length 
of piston For reasons which are obvious, the rings do not 
enter into the problem at all. In taking turning moments 
about the wristpin, m being the co-efficient of friction 



p(« — I) 
Simplifying 



(* — I) 



+ M (L — I) P-o" = P (£ — *) 



(L — x) 



x = 



D being the piston diameter. 

The interpretation of this is that the proper location of the 
wristpin should be above the exact bearing center by a dis- 
^c?ta inches equal to one-half the product of the coefficient 
S rin by the diameter. A similar method of reasoning 
may £ used in the location of the wristpin in pistons utilizing 
r4ing^ig. It will be seen the smaller the efficient of 
JnS. the nearer the center of actual bearing surface, the 
proper pin location. 
Wristpin Bearing Length 

Let „s now briefly consider the relation of 
niston The method of locking the pin and rod together, 
roSng the pin in the piston seems to be ga ning m favor 
and I should iudge in approximately BO per cent of he ^ 
now being built this practice is being followed. It certainly 
nal tlS advantage of being the cheaper conation and 
possibly a slightly longer bearing length may 'be had 

It may be assumed that the maximum load sustained by 
th Spin is that caused by the 

really is when the motor is turning slowly. At high speeds 
on the power stroke it will not ordinarily be as great due to 
Z ineSia of the piston. In checking over a number of 
drawings this wristpin bearing pressure has been found to 
ran« between 2500 and 3000 lb. per square inch of projected 
™T Yn a few cases with the maximum explosion pressure 
fiir'ed as low as 400 lb. per square inch it has even been 
fo^nd that the wristpin bearing pressure will attain a pres- 
Srf as high as 4500 lb. per square inch of projected area 

^^wetrSking the low figure, assuming 2500 lb. per 
sqStTS of projected area to be the average 
tTthe Stal length of bearing, d the pin diameter, D the 
piston diameter, and P the maxi- 
mum explosion pressure per sq. in 
irD* P 

2500 l»d = — -r— 




or "-"lO.OOOtu. 
U may be as high as seven-tenths 
with sand castings, but is usually 
limited to five-eighths (0.625) the 
piston diameter due to conditions 
surrounding the operation of the 
molds when the pistons are manu- 
factured by the Cothias process. 
This has to do only with the case 
where the pin rocks in the piston. 

Again assuming a maximum ex- 
plosion pressure of 450 lb. per 
square inch, 

, *D D 
When l» = 0.6D, o — 4 25 

An empirical formula of the form 
D 1 in. 
d =~4 16" 
for the diameter in which we are 
interested checks up very well 
with the previous one, and is easily 
solved by inspection. 



Fig. 7— Sectional drawing of hovrglata piston 

Occasionally it is possible to get a bearing length equal to 
sixty-five-hundredths (0.66) the diameter in this process 
when but one rib in the plane of the bosses is employed. On 
the other hand, if two ribs are desired a bearing length equal 
to six-tenths (0.6) the diameter is absolutely the maximum 
possible of attainment. More to the point, the distance be- 
tween boss faces is represented by the complements of the 
percentages previously given; that is, the distance between 
faces will range from thirty-five-hundredths (0.35) to four- 
tenths (0.4) the diameter. 
Wristpin May Have Wide Bearing 

It may be said that up to this time we have experienced no 
difficulty whatever in retaining the specified width between 
bosses in the type of piston in which the pin is locked in the 
piston, in the manufacture of pistons by this process. In 
some cases connecting-rod bearing length as high as seven- 
tenths (0.7) the diameter has been secured. 

Limitation of the Cothias Process 

The wall of the Cothias process piston from the bosses 
down should be somewhat thicker than that of the iron pis- 
ton since this process as presently developed does not permit 
the production commercially of pistons with the internal 
flange incorporated for stiffness at the bottom of the skirt. 
In explanation may be pointed out the fact that this process 
in the present art requires that the diameters of the piston 
increase progressively from the diameter at the head end, 

that is, the internal diameter of 
the ring carrying portion, to per- 
mit the withdrawal of the core. It 
is also necessary that slight allow- 
ance for taper be made. Examina- 
tion of the various pistons we have 
made shows that the wall thickness 
of the finished piston will average 
from 3/32 in. for a 3 in. piston to 
% in. for a 4 in. one. 

The Oil-Pumping Problem 

Relative to some of the minor de- 
tails of design a large number of 
the piston drawings show an oil 
groove back of the last ring with 
drain holes into the interior of the 
piston. I believe that experience 
has shown these drain holes should 
be at least 3/32 in. diameter to 
function properly, this regardless 
of the size of the piston. This pro- 
vision for oil drainage is most im- 
portant in the aluminum alloy pis- 
ton where the clearances are neces- 




Fig. 8— Wristpin looation 
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Fig. 9 — Adaptation of hourglass type shown in section 

sarily greater than with the iron one, the oil film being con- 
sequently heavier, since, this excess oil must either drain 
back into the crankcase or be pumped into the combustion 
chamber. Possibly the piston side-pressure causes a squirt- 
ing action in addition. 

In any event, as was mentioned some time back, in the 
case of several high speed motors where it has been found 
necessary to allow excessive clearance for the reasons given, 
it had been found most difficult to eliminate pumping of oil 
while running slowly, until this recess with drainage holes 
was incorporated in the piston. 

Certain motors, however, due to the method of lubrication 
used, have required the employment of a wiping ring in the 
piston, to eliminate oil pumping. Incidentally, the use of a 
wiping ring, at least in all cases I have observed, has had a 
salutary effect on piston slap, even although in some cases 
the clearances have been unnecessarily great and slap should 



naturally have been expected. The "lag" of the piston due to 
friction in the ring groove, would seem to be the natural 
explanation for this agreeable condition. 

The Hourglass Piston 

In this connection since the results had with it have been 
quite remarkable insofar as the elimination of oil pumping is 
concerned, I would like to refer brefly to the hourglass type 
of piston. This type of piston was developed in Europe and 
its use has become more or less general on the Continent. 
At the present time pistons after this design are being em- 
ployed on the Minerva, Clement and the Delage. As a mat- 
ter of interest the pistons in the Mercedes 1914 Grand Prix 
winner were of this type. Two manufacturers in this 
country have recently completed a series of exhaustive tests 
with this type piston with such highly satisfactory results 
that it has been adopted as standard in their 1916 motors. 
In these two particular pistons, wiping rings are not em- 
ployed, and the design has accommodated itself well to our 
process. This hourglass type of piston, in the main, is par- 
ticularly well adapted to the Cothias process, and may very 
well include a wiping ring. It will be understood that for 
the same reasons that prevent the inclusion of an internal 
flange at the bottom of the piston, we are not able to include 
a flange to contain a wiping ring, at the same time maintain- 
ing an economic section. In other words, unless recourse is 
had to the hourglass type it is not possible for us to produce 
a piston with provision for wiping ring without sacrificing 
the fundamental advantage of the aluminum alloy piston, 
that is, lightness. 

The general hourglass design may very easily include a 
wiping ring with a very slight, if arty, increase in weight. 
The objection has been raised that bearing surface is being 
sacrificed. To provide additional bearing surface about the 
point where the side thrust is most direct, the Northway 
engineers have designed a piston in which the retraction is 
not carried the complete circumference, in effect bridging the 
gaps at the above locations. This Northway type has created 
much favorable criticism and several different pistons of this 
adaptation are now being produced. 
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Fig. 10 — Formulae for composite piston 



Width of first land = D/16 — 1/16" 

Ring width = See table 

Width of second and succeeding lands. - D/16 — 5/64" 

Oil groove = %" wide X 1/32 

Piston diameter — 

Diameter bottom of ring grooves = p — 1.7 W 

Diameter of ring backing = 7 D/8 + — 1.7 W 

Thickness of head = D >/16 

Internal diameter top of skirt = 15/16D — 1/16 

Internal diameter bottom of skirt = 15/16L» 

Non-bearing piston length = 



deep 



Key 

L 
J 
X 



■ 3/32" 



l*D/2 



O 
M 

N 
d 
P 



Piston length • - — l f?,P. , w 

Depth inside of head of ring carrier. . . - p/8 + 3W 
Distance from head to wristpin center — T. 

Distance between boss faces = 0.375D to 0.Z5D 

Diameter small end of boss = %D — 1/16 

Liameter large end of boss = %D 

Diameter of wristpin = D/4— -1/16 

Opening of rib = O + % 

Depth of rib = D/% 

Width of relief = D/3 
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If the width of the pad is made one-half the diameter, it 
follows that one-half the projected area is at least retained, 
while at the same time weight is being saved on two-thirds of 
the diameter. In laying out various sizes of pistons of this 
adapted design, I have found the sacrifice of bearing area to 
approximate 30 per cent. It must be borne in mind that even 
with this decrease in bearing surface, the friction load is still 
going to be less than for an iron piston 'with 100 per cent 
bearing on account of the difference in coefficients of friction. 
The sacrifice in thermal conductivity is even less in propor- 
tion to that of the iron piston. 

Another matter is relative to wristpin hole relief. I believe 
it is now universal practice to relieve the piston at this point 
to provide for boss distortion. Ordinarily, this relief may be 
cast in the Cothias process piston, saving an expensive 
machining operation. 

The Design of a Composite Piston 

It occurred to me in the preparation of this paper that, the 
prints in hand offered much interesting data. Therefore, I 
have gone over these, compiling data relative to the various 
details of design and in connection with the questions of de- 
sign previously discussed, have worked out what might be 
termed a composite piston, at the same time bearing in mind 
when designing this, the limitations of the process. How- 
ever, after all, this has not affected the design of this com- 



posite piston very much. Since nine out of every ten piston 
points received show pistons between 3 and 4 in. in diameter 
only those prints showing such pistons have been considered. 
The compiled data have been disregarded in no respect in lay- 
ing out this piston. However, the length has been laid out 
on the basis of one and three-tenths (1.3) the diameter 
rather than one and one-fifth (1.2) as shown by the compila- 
tion. I felt warranted in making this change since a great 
many of the prints submitted were for iron pistons and as 
has been previously pointed out the greater the length the 
better it is for the alloy one. 

The proposed standards for ring widths have been included. 
I procured the desired information from the Standards Com- 
mittee but understand that no formal proposal has yet been 
made to the members of the Society. 

Unfortunately, there does not seem to be any general 
agreement relative to ring thickness and I have therefore 
inspected these prints and have tabulated the data relative 
to the groove depths for rings of the widths on which it is 
proposed to standardize. This tabulation shows the groove 
depth to range between eight-tenths (0.8) ring width and 
eighty-five one hundredths (0.85) ring width. I have taken 
the higher figure, since I have had no means of knowing 
whether the rings were eccentric or concentric, and appar- 
ently, if the groove depth is the higher percentage, ample 
pro\ision is made for the eccentric ring. 



Further Discussion of C. S. Crawford's Paper on Eight 



EDITOR The Automobile: — As C. S. Crawford's interest- 
ing and able paper on Characteristics of the Eight-Cyl- 
inder Engine was not given out until the meeting, when 
the reading was necessarily rapid and time for consideration 
limited, divers mathematical errors in it escaped attention 
and are printed in The Automobile for Nov. 4. The fol- 
lowing corrections are submitted: 

The figure of 70 lb., given near the middle of the first col- 
umn of page 841, as representing the maximum unbalanced 
force at 1000 r.p.m., was, at the meeting, changed by Mr. 
Crawford to 140 lb. I remarked at the time that this im- 
plied a reciprocating weight in each cylinder equal to only 
1 lb., 9 oz. ; but not until after the meeting was my attention 
called to the figure of 2.375 lb., given in Table II. A proper 
calculation based upon this would correct the figure originally 
printed in the paper by substantially trebling it instead of 
merely doubling it, as admitted at the meeting. I hereby 
submit the calculation in abridged form. 

The distance X through which the combined center of 
gravity of reciprocating weights in one side of the motor 
moves, as indicated in Fig. 6 of Mr. Crawford's paper, is 
found by computation to be 0.274 in. 

As has been pointed out previously in the deliberations of 
this society, the combined center of gravity of all pistons in 
a 90-deg. V-type, eight-cylinder motor moves in a horizontal 
path through a distance equal to the distance X multiplied 
by 0.70711. This motion is harmonic and the complete double 
vibration occurs twice during each revolution of the crank- 
shaft. 

The maximum accelerating force in harmonic motion is 
equivalent to the centrifugal force of the same weight re- 
volving uniformly in a circle whose diameter equals the 
length of the harmonic motion, in the same period of time 
required for the complete double vibration. 

The radius, R, of this circle = 
0.274 X 0.70711 



By Allen Loomis 

Research Engineer, Packard Motor Car Co. 

At 1000 r.p.m. of the crankshaft, or 2000 r.p.m. of the 
point under consideration, the linear velocity, V, of the point 
equals : 

2 X 0.008073 X 2000 = 101.45 ft. per min. 



2X 12 



- 0.008073 ft. 



1.6908 ft. per sec. 
The vibrating weight, W, equals 

8 X 2.375 = 19 lb. 
Substituting these quantities in the ordinary formula for 
W V 

centrifugal force, — , in which g equals approximately 

g R 

32.2, we find that the horizontal vibrating force in the Cole 
eight motor, at 1000 r.p.m. amounts to 209 lb. At 2000 r.p.m., 
this force equals 836 lb. 

These figures greatly modify the resultant curves given in 
Figs. 4 and 5 published with the paper. The vibrating effect 
cannot be ignored either when one considers theoretically but 
properly that this force acts upon only one end of only the 
unsprung weight of the car, or when one actually compares 
the impressions obtained by riding in the tonneau of an 
eight-cylinder car and in the tonneau of a well-built twin 
six. 

Even up to the present I have not had time to check all the 
computations in the paper, but wish to call attention to the 
obvious error in the computation of unit inertia pressure per 
square inch of projected area of crankpin given by the au- 
thor in Table 7. The author has apparently taken into con- 
sideration the inertia effect of only the reciprocating parts 
of only one cylinder. It is obvious that the total inertia 
forces acting upon each crankpin of the Cole eight motor are 
actually due to the reciprocating parts in two cylinders plus 
the revolving weights of the connecting-rod big ends. The 
weight of the connecting-rod big ends is not now at hand, but 
it is probable that when the forces alluded to are properly 
combined, the unit inertia pressures for the motor will be 
found to be approximately treble those given in Table 7 of 
Mr. Crawford's paper. 
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Phosphorus Sulphur Content 
of S. A E. Steels 

EDITOR The Automobile :— On behalf of the Standards 
Committee of the Society of Automobile Engineers may 
I ask that you present a correction of one point in your 
very excellent report of the Chicago meeting in your issue 
of Oct 21? On page 736 the statement was made that the 
suggestion will be given to the society next winter of raising 
the limits for phosphorus and sulphur in steel to 0.045 and 
0.054 per cent respectively. As a matter of fact, the phos- 
phorus and sulphur contents of the carbon steel grades up 
to those containing 0.46 per cent carbon were raised to 0.045 
and 0.060 per cent respectively in January, 1914, and no 
change in these elements is proposed either for the carbon 
or alloy steels at this time. 

In continuing the work of the iron and steel division, it 
has been the desire to take recognition in some way of the 
higher grades of steel which are demanded by some manu- 
facturers for certain particular parts and the division has 
considered the listing of a separate schedule for this purpose. 
Since, however, the grades listed at this time are, in the 
opinion of the division, thoroughly adequate for the produc- 
tion of the great majority of structural parts and since the 
introduction of a separate list with no variant except in 
phosphorus and sulphur would probably have the effect of 
complicating our list, the action proposed at this time, to 
cover the situation, is to introduce in the text of our speci- 
fications a statement equivalent to the following: 

"The compositions listed below include practically all the 
steel materials necessary for the great majority of automo- 
bile parts. In cases where very special duty or exceptional 
quality is demanded, grades containing less phosphorus and 
sulphur are available, but these should be made the subject 
of special agreement between buyer and seller. By such 
arrangement, manganese may also be limited within a vari- 
ation of 0.20 per cent inside the limits given." — K. W. Zim- 
merschied, Chairman, Standards Committee, S. A. E. 

Advantages of Sand-Cast 
Pistons 

By W. M. Levett 

President Walker M. Levett Co. 

EDITOR The Automobile:— The fact that all of the 
American cars entered at the Astor Cup race were 
equipped with Magnalite sand-cast pistons, seems to 
have aroused much comment and it may be of interest at 
this time to give you some further facts relative to sand-cast- 
ings for piston requirements. 

As piston discussions have proved a rather important part 
in your Forum on the increased use of aluminum and alumi- 
num alloys for automobile construction, the types and de- 
signs of alloy pistons which have met with the greatest suc- 
cess should prove of interest to your readers, especially in 
view of the agitation now on as to the comparative merits of 
sand and die castings. 

We do not concede that a die-casting made under the con- 
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SAND CASTING ARGUED 
FROM A FRESH VIEW- 
POINT—WHY PHOS- 
PHORUS AND SULPHUR 
CONTEN T S. A. E. S TEELS 
IS NOT CHANGED- HOW 
SHOULD THE GNOME 
ENGINE BE CLASSIFIED? 



ditions necessitated by the die-casting process will show as 
close a grain or as much strength as a sand-casting. The 
conditions of manufacture to which the aluminum alloy is 
subjected in the die-casting process result in impairing the 
vitality of the metal because of reasons readily understood by 
the foundryman. 

Comparative examination will prove that our sand-cast 
Magnalite metal has more density and strength than that of 
the die-cast piston as commercially manufactured. As a 
matter of fact, our experimental department has made an ex- 
amination of some die-cast piston samples by comparative 
tests and we have found the metal in these to show really 
not so great tensile strength as in our sand-cast pistons. 

No Piston Trouble in Astor Cup Race 

Of the eight cars to finish at Sheepshead Bay, only one — 
the sixth — was not equipped with sand-cast pistons of our 
metal and this car we understand was equipped with steel 
pistons. Among the foreign cars, many of which, we under- 
stand, used pistons machined from the solid steel billet, the 
principal trouble which eliminated them seems to have oc- 
curred in the form of broken connecting-rods or crankshafts, 
a condition which would indicate that the reciprocating parts 
of these motors were not of sufficiently light weight construc- 
tion to stand the terrific strains of the 102-mile pace which 
was established. 

Of the American cars eliminated — all of them, as stated, 
were equipped with Magnalite sand-cast pistons — we were 
unable to learn of a single one going out of the race because 
of engine trouble in this form. The results at the Astor Cup- 
race, as far as sand-cast aluminum alloy pistons are con- 
cerned, is simply a repetition of the showing that has been 
made throughout the racing season. It might almost be said* 
that this season's racing offered competitive contrast solely 
between our pistons and those in the foreign cars machined* 
from solid steel billets, as with only rare exceptions, have 
other pistons been used in races of importance. Out of thirty- 
nine cars equipped with our pistons, which participated ir» 
twenty-five races during the season, seventeen have taken 
first place, seventeen second place and five third place — a con- 
dition which would certainly prove beyond any question, the 
toughness and durability of this metal for racing cars. 

The writer examined a steel piston and connecting-rod 1 
from a Peugeot which came to grief in the Astor Cup race* 
and found a condition in which the piston wristpin and con- 
necting-rod were battered and bent to an amazing degree 
ascribed by the driver to excessive heat. Such a condition 
has not arisen and would not arise with the use of Magnalite 
parts, owing to the high thermal conductivity of Magnalite. 

As for the castings themselves, there can be no question 
but that by means of a properly made sand core, a much 
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more substantial and practical system of ribbing is per- 
mitted than with the die-cast pistons. The special form 
of ribbing under the dome of the piston which we have 
worked out for racing cars, would be impracticable in any 
type of die-casting now used, and yet experience has shown 
this ribbing system to be an essential where extremely 
high speed of the engine and increased strength in the dome 
of the piston are absolute necessities. 

The die-caster has endeavored to compensate for the lack 
of sufficient ribbing in die-cast pistons by increasing the sec- 
tion of the wall and head, but is he not by so doing throwing 
away a part of the very advantage sought by the use of 
aluminum alloy pistons, t'.e., a light weight piston? 

To sum up — where tough, durable piston metal, where the 
use of the most advantageous ribbing, where the lightest pos- 
sible piston is desired, sand-cast pistons must be used. 

What Is a Rotary Motor? 

By Edward V. Hartford 

President Hartford Suspension Co. 

T^iDITOR The Automobile: — Heterophemy, the using of 
one word when we mean another, is really one of the 
commonest mistakes in this world of error. I am led up to 
this remark by a curious example of heterophemy that 
occurs on page 706 of your issue for Oct. 14, where Charles 
Vivier, in a very able article on pistons and connecting-rods, 
calls the Gnome motor, a "rotary motor." Now, the Gnome 
engine is certainly not a rotary engine, in the same sense 
that a steam turbine is a rotary engine. A steam turbine 
usually consists of two parts, stator and rotor. The first 
is stationary, and the latter in rotary motion. The Gnome 



type has also a stator and rotor; the crankshaft is the stator 
and the remainder of the engine is the rotor. 

The Gnome engine, however, is also a reciprocating engine, 
for notwithstanding the fact that they rotate, they have 
within themselves, pistons which reciprocate in the cylinders. 
Every mechanic will readily perceive that unless these pistons 
reciprocate, such a construction called a rotary engine, would, 
therefore, not be a prime mover; for they would be locked in 
such a situation — hence, it is obvious that no engine, with 
reciprocating parts may be called a rotary engine. The 
Gnome engine has reciprocating parts, and therefore, it is 
not a rotary engine. Nevertheless, it is hardly fair to call 
it a reciprocating engine, because that term has been so well 
standardized, and I believe that the best phrase to use, as 
indicated by the Editor of Power and the Editor of the 
Scientific American, would be to call them rotative engines, 
in which "the reciprocating motion of the piston is trans- 
formed into a continuous rotary motion." 

In conclusion, I wish to state that I simply write, because a 
technical journal should be careful of how it picks its tech- 
nical terms and expressions, and if this phrase "rotary 
engine" is once applied to the Gnome motor, it will stick 
very hard indeed and make it very difficult to eradicate this 
false impression from the minds of not only the trained engi- 
neer, but of the layman as well. 

— The only truly descriptive term that has been suggested 
is "stationary crankshaft engine" but this is too cumber- 
some for general use. "Rotary cylinder engine" is another 
suggestion but this offers opportunity for confusion also. 
Perhaps "fixed crank" would be a possible solution of the 
difficulty, but any other suggestions would be interesting. — 
[Ed.] 



Rhode Island's Registration Analyzed 



A N analysis of the registrations of automobiles and motor 
■"• trucks in the State of Rhode Island up to Oct. 1 shows 
a total of 14,017 vehicles in use. These are the products of 
243 manufacturers, a large number of whom, of course, are 
no longer active in the car and truck-building field. 

Owing to the fact that a number of vehicles are registered 
under their trade name where the manufacturer makes both 
passenger cars and trucks it is impossible to tell exactly the 
number of each. However, counting each of these manufac- 
turers as passenger car producers only, there are 215 of 
these represented as compared with twenty-two truck builders 



Car No. 

Fort 4413 

Cadillac 1070 

Overland 817 

Balck 719 

Packard 894 

Stndcbaker 388 

Maxwell 365 

Reo 319 

Chalmers 307 

Hupmoblle 303 

Hudaon 254 

Pierce- Arrow . . . 249 
Stevens-Duryea . 176 

Mitchell 161 

Pope 158 

Marlon 143 

Metf 133 

Stanley 128 

Franklin 122 

Oldsmoblle 122 

Autocar 118 

Regal 116 

Stoddard-Dayton. 110 

Rambler 108 

Peerless 99 

Locomobile .... 97 

Saxon 79 

Flat 77 

Paige 75 

Cole 69 

Renault 68 



Premier 
Knox 
Wlnton . 
Jackson . . 
E. M. F. . 
Dodge ... 
Oakland . 
Velle .... 
White . . 
R. O. H. 



65 
61 
58 
56 
55 
53 
52 
43 
43 
42 



Car No. 

Stearns 42 

Chevrolet 41 

Mercer 41 

American 37 

Barnes 86 

Alco 85 

Corbln 85 

Thomas 84 

Mercedes 88 

Stnta 32 

Selden 31 

Simplex 31 

Special 31 

Lozler 80 

Elmore 29 

Jeffery 28 

Speedwell 28 

Carnation 27 

tBaker 26 

Columbia 25 

F landers 25 

International ... 25 

Inter-State 25 

Krit 25 

Warren 25 

Everitt 24 

Lenox 24 

Marmon 24 

Scrlpps-Booth ... 24 

Crow-Elkhart ... 23 

tWaverley 23 

National 21 

Abbott 20 

Kissel 20 

8 , G. V 19 

Briscoe 17 

Delannay 17 

Empire 17 

King 17 

Chandler 18 

Garford 16 



Car No. 

Pullman 16 

Cartercar 15 

Herreshofl 15 

Lexington 15 

Case 14 

•Chase 14 

Imperial 13 

Little 13 

Palmer-Singer .. 13 

Partln-Palmer .. 18 

•Federal 12 

Michigan 12 

Pilot 12 

Brush 10 

Cutting 10 

Northern 10 

'Crawford 9 

Auburn 0 

Oront 9 

Royal 9 

Mora 9 

•Mala 9 

Courier 8 

Detrolter 8 

Lancia 8 

Moon 8 

Nyberg 8 

Apperson 7 

Auburn 7 

Lambert 7 

Panhard 7 

Pennsylvania ... 7 

Rolls-Royce .... 7 

Sears 7 

Vim 7 

Allen 6 

Bailey e 

Bergdoll g 

Bollee 6 

Rainier 6 

Trnmbull 6 



and six makers of electric cars. On the same basis there are 
13,888 passenger cars, seventy-one motor trucks and fifty- 
eight electric machines. 

Going by the number of cars of each make registered Ford 
leads with 4413, Cadillac being second with 1070, Overland 
third with 817 and Buick fourth with 719. Then come Pack- 
ard with 394, Studebaker 388, Maxwell 365, Reo 319, Chal- 
mers 307, Hupmobile 303, Hudson 254 and Pierce-Arrow 249. 
There are twelve other manufacturers who have over 100 
cars each registered, the other 219 varying from Peerless, 
with 99, down to a large array with but one vehicle. 



Car 

Crown 

Gaeth 

Henderson . . . 

HerfT-Brooks . 

Lyons-Knight . 

Westcott 

Crane 

DeDletricn . . 
•Koenler 

DeDlon 

Metallurglque 

Marquette . . . 

Mlddleby 

Marathon .... 

Pathfinder . . . 

•Sampson 

•Standard 

Alpena 

Amplex 

tAnderson 

Argo 

Berllet 

Brown 

C. G. V 

Clement 

•G. M. C 

Grant 

•Kelly 

Matheson 



No. 

5 
5 
5 
5 
5 
5 



3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

Nance ........ \ 3 

Ohio 3 

Parry 3 

tRauch A Lang. . 3 
•Republic ...77.. 3 

Welch s 

Zedal 3 

Atlas 2 

tBabcock 2 

Bugatti 2 

Cleveland 2 

Oroxton 2 



Car 

Daimler 

E. V. C 

Hotchklss 

Houpt-Rockwell. 

Isotta 

Keeton 

Monroe 

•Morgan 

Midland 

Mollne-Knlght . 

Napier 

Orson 

Owen 

Queen 

Racine 

S. P. A 

St. Louis 

•Sternberg 

Schneider 

Vaughan 

Acme 

Arbenx 

Argyll 

•Available 

•Bessemer 

Brasler 

Cameron 

Chadwick 

Charron 

•Commerce 

•Compound 

Continental . . . 

Correja 

Crest 

•Decatur 

DeTamble 

Edwarda-Knlght 

Enger 

Flagler 

Gt. Western . . . 
TGrlnnell 



No. 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



Car 

Healey 

Hollier 

Holaman 

Itala 

Keystone-Drilly . 
•Lauth-Juergena . 

Kline 

Lewis 

Lion 

•Mack 

Mclntyre 

Minerva 

•Modern 

Mors 

Orient 

Paterson 

•Pigglns 

Peugeot 

Reading 

Rochet-Schneider. 

Russell 

Saginaw 

Shaw 

Sbawmut 

Service 

Stuyvesant 

Taft 

Twombly 

•Universal 

•Veerac 

Vera 

Vanxhall 

Vulcan 

Weaver 

Willya-Knight . . 

Wayne 

Wesrlnghoose . . . 

Woods-Mobilette. 



No. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



Total 14.017 



* Track, t Electric. 
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The History of the American 
Automobile Industry 

Third Installment of the Complete History of the Industry 
in America, Taking Into Account Its Antecedents in Europe 
— Complete History To Be Published Later in Book Form 

This Week the Development of the Steam and Electric Vehicle and the Good Roads Movement 

By David Beecroft 



ANOTHER brilliant American inventor, John 
Fitch (1743-98), originally a prosperous jew- 
eler and watchmaker at Camden, N. J., took up 
the manufacture of arms during the Revolutionary 
War at Bethlehem, Pa., and designed a steamboat 
in 1775-6. He built a model in 1785 and a full- 
sized boat in 1788, which was tested on the Dela- 
ware from Trenton to Burlington, making a speed 
of about 8 m.p.h. and doing as much as 80 miles in 
a single day. This boat was propelled by vertical 
paddles operated by a crankshaft, the upper end of 
the paddle being in a guide and the blade traveling 
an elongated elliptical path as it moved backward 
in the water and forward over it. That it was not 
continued in use and others made was no fault of 
the mechanism or of the maker, but solely because 
conditions were not satisfactory at that time. 

Early Steamboat Construction 

In 1804 William Stevens, of Hoboken, built a 
boat which was capable of traveling 8 m.p.h. and 
which was operated for a few weeks. This boat 
employed a boiler having copper tubes, although 
we do not know whether this was a distinct inven- 
tion or whether he knew of the tubular boiler in- 
vented by Read a dozen years before. Many peo- 
ple believe that Fulton took advantage of Stevens' 
work and embodied it in his successful device of 
1806, but although it is quite certain that Fulton 
knew of Stevens' efforts, it is also certain that Ful- 
ton was abroad while Stevens was doing his work 
and that Fulton had plans for a submarine in 1793 
and that he tried to interest foreign nations then 
at war in them, that he published books or pam- 
phlets describing them about 1796 and as late as 
1801, and made experiments at Havre and Brest 
in 1803. Fulton's success must, therefore, be con- 
sidered as due to finding the right condition rather 
than to any superior mechanical ability or to his 
making use of any rights belonging to others. Too 
often this has been the history of pioneers, and it 
is a disgrace to modern methods that even now 
we allow much talent to go unrecognized, seeking 
helplessly for the assistance and opportunity, that, 
properly aided and directed, could do much toward 
making the world better and richer. 

With the passing of the year 1800 in America 



the seeds of motor transportation had been scat- 
tered and if the progress was slow from that date 
up to 1880, when the period of steam automobiles 
with which we are all familiar began, it was due to 
a variety of conditions. Population was sparse, 
roads did not exist in many places, and there were 
diversions of interest. The practical steamboat 
was demonstrated in 1804; railroads were started 
in America in 1809 ; the hot-air engine was receiv- 
ing attention ; in 1832 the first street car was oper- 
ated in New York City by horses; in 1837 the 
electric boat was demonstrated, and in 1842 the 
first electric locomotive, demonstrated what it 
could do. 

Thus, beginning with 1800 began a period of 
diversity of energy in solving mechanical trans- 
portation. The field was not left open to steam, 
and what steam possessed was divided among the 
steamboat, railroad and the steam road vehicle. 

From 1800 to 1880 the thread of steam develop- 
ment in America is a difficult one to follow, lapses 
of years passing without any definite record of 
progress. It will be necessary to introduce both 
boat and railroad progress in steam at times in 
order to get the proper perspective of the steam 
road vehicle through these years of evolution — 
years in which progress was materially retarded 
by' the absence of roads and years in which the 
road vehicle was lost sight of by many, due to the 
faster • development of steamboats and railroads. 

The Use of Rails 

The use of rails in lieu of good roads is much 
older than the locomotive on rails for it must have 
been very early apparent that wheels could be as- 
sisted over bad roads by laying down rails of some 
sort. On the other hand, this use could not have 
been very common because of the lack of suitable 
rail material. The first record of railways in 
America indicates that Thomas Leiper, near Rid- 
ley, Delaware County, Pa., laid about a mile of 
track in 1809 to move stone from a quarry. Part 
of this track was exhibited at some sort of gather- 
ing July 31 of that year. 

Some claims were made that Silas Whitney had 
a similar short stretch of railway at Beacon Hill, 
near Boston, 2 years earlier. It must not be sup- 



Digitized by 



November 11, 1915 



THE AUTOMOBILE 



881 



posed that these rails resembled present railway 
rails ; they were most likely wooden logs hewed to 
furnish a flat surface, and mortised together at 
their ends. Because these wooden logs wore out 
unevenly and were short-lived at best, they were at 
a later date commonly covered with iron strips on 
which the wheels ran. These iron strips, at first 
cast but later of rolled material, resting on the soft 
wood, would bend more or less as the wheels rolled 
over them, and eventually break. Frequently their 
retaining spikes became loose and permitted the 
ends to rise and become entangled with the vehicle 
overhead. We therefore see in these inferior con- 
structions another reason why conditions were so 
difficult for the inventor and progress so slow. 

To establish a chronological comparison with 
railroading in England, the first locomotive was 
tried on rails in England in 1784 while in 1788 
Symington, having abandoned his road carriage 
model, made a small model steamboat which he 
tested on a small English lake. In this same year 
Robert Fourness and James Ash worth obtained a 
patent on a traction engine for drawing other ve- 
hicles. It is not known whether this device was 
actually built or not, but it is interesting as show- 
ing a three-cylinder, vertical, non-condensing en- 
gine. Many others were undoubtedly working on 
the problem at this time and each contributing 
their small part toward the final success. 

Development of American Roads 

The reason for road locomotion in America 
dropping far behind that of Europe, particularly 
in England and Scotland, was because of the road 
movement being far behind in America. A brief 
comparison of road activities is necessary here. 

The rapid development in European roads 
started a movement in America. Congress in 
March, 1806, appropriated $30,000 toward the sur- 
veying and construction of a road from the Poto- 
mac, near Cumberland, Md., to the Ohio at 
Steubenville, Ohio. The length first opened 
was. 130 miles and cost $1,700,000. The first horse 
stage coach carrying United States mail from 
Cumberland to Wheeling passed over this road in 
August, 1818. 

How to raise money for these expensive roads 
was a considerable problem not only in the United 
States, a country of large distances and little 
wealth, but even in England, and one of the solu- 
tions of this financial problem was the giving of 
franchises to private corporations which were per- 
mitted to construct roads and charge toll for their 
use. The toll system was probably at first a form 
of brigandage and is mentioned by the Historian 
Strabo as existing on roads leading from Babylon 
to Syria. Many present-day road users can testify 
that it has not lost its ancient character. In 1346 
the toll system was adopted definitely as a means 
of raising revenue for road maintenance and re- 
pair in England, but not until the latter eighteenth 
and early nineteenth century period did the toll 
system for raising road revenue become really 
popular. It rapidly grew, until 1838 showed fully 
1100 turnpike trusts existing in the Kingdom. The 



cost of collecting tolls, however, often nearly 
equalled the income, and the census of 1871 
showed 5000 collectors in England and Scotland. 
In 1857 Ireland freed herself from toll gates and 
in 1878 Parliament abolished tolls in England, but 
this archaic system still exists in some of the older 
and less progressive parts of the United States. 

Lancaster Pike First Toll Road 

The first toll road in the United States was the 
Lancaster pike, 62 miles long, authorized in 1792, 
and still collecting tolls ; a monument to permanent 
private franchise. By 1811 more than 300 turn- 
pikes had been chartered in New York and New 
England with a combined length of 4500 miles. In 
1828 over 3100 miles of chartered turnpikes existed, 
of which over 2380 miles had been completed at a 
cost of nearly $8,500,000. The advent of the 
locomotive and transportation on rails soon after 
attracted the attention of the American public and 
the American road was left to itself. Even the 
great national highway, originally planned to 
reach St. Louis, vanished in a more or less incom- 
plete end on the prairies of Illinois. This short 
account of the early roads accentuates the inter- 
dependence of the good road and the motor vehicle 
and partly explains why the second decade of the 
last century showed so little activity in the motor 
vehicle field. 

Compared with America the road movement in 
Europe was immeasurably stronger. In fact, 
roads were the most potent influence in stimulat- 
ing the development of the motor vehicle. 

France was really the leader of the modern road 
movement, some 15,000 miles of hard road being 
built by enforced peasant labor under Colbert, who 
was appointed comptroller of finance in 1661. The 
present French system was really founded by Na- 
poleon, who adopted very largely the innovations 
instituted by Tresaguet and perfected a splendid 
administrative system. P. M. Tresaguet, 1716- 
1796, was a great engineer and made many im- 
provements for river navigation, but we know him 
only as a great road builder, and practically the 
father of modern road work. He recognized the 
need of constant maintenance and devised means 
for securing this. He improved the construction, 
reduced the cost, crowned the foundation so as to 
secure drainage, reduced the depth of broken stone 
used and, particularly, organized the caretakers 
who are the very backbone of the present French 
road system. 

John L. MacAdam, England, 1756-J.836, was not 
the inventor of the macadam road, for it was then 
used in several parts of Europe, but he seems to 
have been the first to fully grasp and explain the 
theory of the broken stone road without a paved 
foundation. As a youth he resided in this coun- 
try, but returned to Scotland in 1783 and was soon 
appointed magistrate and trustee of roads. In 
1816 as inspector for the Bristol turnpike trust, he 
supervised the reconstruction and repair of 178 
miles of roads. In 1817 he built the first macadam 
roads in London, and the system which he advo- 
cated slowly spread throughout the Empire. 
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Left — Right side of Allen 1916 power plant, ehowlng mounting of Westlnghouse motor generator and also of control levers. Note oil 
level gage at bottom of crankcase. Right — Left aide of Allen block motor, showing Ignition unit and water pump 

Allen Line Two Models on One Chassis 



Bore % in. Larger — Wheelbase 2 in. Longer — Floating Rear 
Axle — Rounded Radiator, Built-in Windshield and Molded 
Line Bodies Improve Appearance — Other Refinements. 

TWO models on a single chassis will make up the line of 
the Allen Motor Co., Fostoria, Ohio, for the 1916 sea- 
son. These are known as models 32 and 37 and are a 
roadster and a touring car, both selling for $795. Before this 
season the Allen company has been manufacturing five models 
and the decision to change to two models on one chassis is 
in line with the policy of concentration which is the tendency 
during the past few seasons. 

Motor and Car Larger 

This season the car is larger in practically every respect 
than it' was a year ago. The motor has % in. more bore, 
the dimensions now being 3% by 6 and the wheelbase is 
longer by 2 in. than in last year's model, the length now 
being 112 in. This season the rear axle is a floating design 
and in exterior appearance there has been considerable altera- 
tion, due to the addition of a rounded radiator, a built-in 
windshield and a molded line body. 

Doors 2 In. Wider 

The doors are 2 in. wider with concealed hinges and the 
tonneau is roomier due to the increased wheelbase which has 
been entirely utilized in giving room to the passengers. The 
upholstery is easier sprung than last year, having better 
padding and higher grade material. A one-man top is now 
used, and on the instrument board has been added an electric 
light. Another improvement is the placing of the electric 
signal button at the top of the steering column. The front 
compartment is also roomier, providing leg room for the 
driver. 

Block L-Head Motor 

The motor is made in the plant of the Allen company and 
has its four cylinders cast in a single block. It is of conven- 
tional L-head design with the valves inclosed. It is cooled by 
the thermo-syphon system which operates in conjunction with 
a tubular radiator having a rounded shell. Lubrication is by 
a combination pressure and splash system and starting, light- 




Upper — Rear construction of the Allen chassis for 1916, showing 
how the frame sweeps up and over the axle and Joins to the under- 
slung springs with a shackle at the end. Note also brake construc- 
tion and fuel tank mounting. The floating rear axle Is carried on 
Ourney bearings, the weight of the car resting on the pressed steel 
housing. Note cross rod equalizers for the brakes directly In front 
of the axle shaft 

Lower — Allen floating rear axle with cover plate removed, show- 
ing mounting of bevel gear. This Illustration gives an excellent 
Idea of the accessibility of the assembly 
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ing and ignition is supplied by a Westinghouse two-unit out- 
fit. One of the innovations for this season is the introduction 
of Stewart vacuum feed. 
Floating Rear Axle 

A cone clutch faced with leather having a diameter of 
13% in. and a face width of 2% in. takes the drive from the 
motor and delivers through a three-speed selective gear to 
a floating rear axle of bevel type having a 4 to 1 ratio. The 
drive is through a single universal joint and the rear axle 
is carried on Gurney bearings, the weight of the car being 
taken on the pressed steel rear axle housing. The brakes are 
12% by 1% in. service and 12 by 1% for the emergency, the 
service brake being contracting and the emergency expand- 
ing. The brake connections are fitted with equalizers. 

The front axle is a one-piece drop forging of carbon steel. 
It has an I-section. The frame is of channel section pressed 
steel and is braced by four cross members. High carbon 
steel springs are used, both front and rear being semi- 
elliptic, the length of the rear being 55 in. long and 2 in. wide. 
The wheels are 3 in. artillery type and carry Firestone de- 
mountable rims with 32 by 3 % straight side tires. The tread 
is standard 56 in., the road clearance 10%. 

Body Features 

Features of the body, which is of five-passenger capacity, 
are the boat-like exterior and the wide doors with concealed 
hinges. Flush type upholstery is used and the floorboards are 
covered with linoleum with aluminum bindings. The instru- 
ment board contains a speedometer, lighting, starting and 
ignition switches, air control lever and an instrument board 
light. These are all flush mounted except the instrument 
light 

Equipment Is Complete 

Black japanning is used on the fenders and radiators with 
the body, hood and wheels olive green. The trimmings are 




Two view* of the 1916 Allen five, passenger touring car for 1916, 
the lower giving a good Idea of the new body lines and the high 
narrow radiator 

nickel and aluminum, and the equipment includes starting, 
lighting, combination tail light and license bracket, horns, 
speedometer, rear tire irons, extra demountable rims, rain 
vision windshield, one-man top with side curtains and slip 
cover, compound pump, tire repair kit and a complete tool 
kit and jack. The specifications of the roadster are the same 
as for the touring car except for the body, which is provided 
with a rear compartment accessible from either side and from 
the rear. 




Plan and elevation of the four-cylinder chassis which constitutes the Allen line for 1916, showing mounting of power plant and fuel tank. 
Note strong cross members and also brake equalizer connections and rear tire carrier 
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Mobile Repair Shops Give War Service 

With Tools and Equipment Mounted on Trailers These 
Shops Can Keep in Touch with Army Cars and Trucks 
for First Aid Work— Generally 25 Miles From the Front 

By W. F. Bradley 
Special Representative of The Automobile with 
the Allied Armies in France 



PARIS, Oct. 23 — The popular impression that automobiles 
are short-lived in war service is not borne out by facts. 
One of the French armies, located at a very active 
point of the battle front, has roughly 2000 trucks, touring 
cars and special automobiles in service. The three repair 
shops attached to this army, and established a short distance 
to the rear of the lines, handle on an average 300 cars per 
month. Obviously the number of cars going through the re- 
pair shops is a very variable quantity, running high when 
there are attacks and falling very low when the opposing 
armies are inactive. The average of 300 repair jobs per 
month for a fleet of 2000 cars is based on one year's opera- 
tions and includes stationary trench warfare and a period 
of very fierce attacks. The automobiles comprise all French 
makes and five makes of American trucks, as follows: Pack- 
ard, Pierce, Kelly, White and Jeffery. 

Engineers Broaden Their Experience 

According to one of the officers in charge of one of the 
three repair shops, the American trucks give just as good 
service, on an average, as those produced by French firms. 
This officer, it may be mentioned, is in civil life the chief en- 
gineer of a French automobile firm producing a high-grade 
car. This officer, together with others engaged on repair 
work at the front, is of the opinion that be is attending the 
finest school of experience in the world. He states that in 
twelve months' repair work at the front a practical engineer 
can acquire more data and more practical experience than 
in twelve years of peace conditions. It is thus a mistake to 
suppose that the engineers of warring nations are standing 
still while the war is in progress. They are able to examine 
and compare the working of all classes of automobiles — 
French, English, American, Belgian, Italian and German — 
under arduous conditions and in the hands of poor drivers. 
The reports which an observant engineer is able to send home 
to his factory are of an unusually valuable nature. 

In this particular army, located in the Champagne district, 
with its repair shops only 25 miles to the rear of the front 
line trenches, it is found that the percentage of scrapped 
automobiles is very little higher than under peace conditions. 
There is more repair work to handle than in civil service, for 
conditions are more hazardous and drivers cannot be selected 
with the same care, but this does not imply a greater per- 
' centage of scrapped vehicles. It is surprising how difficult 
, it is to put an automobile entirely out of business by shell 
! fire. Bodies are very frequently destroyed by fire or by 
shells, but they are very readily replaced, and it requires a 
direct hit or very heavy shell fire to make a chassis unfit for 
further service. Even trucks which have come under direct 
fire and have had to be abandoned have been captured later, 
towed home and put into service again. 

The diversity of the work undertaken by automobile trucks 
is not realized by the manufacturer abroad. In addition to 
carrying ammunition and food to the troops in the trenches, 



every truck is equipped for carrying men and also for haul- 
ing guns. An immense amount of trench-making material 
has to be hauled by automobiles, as well as men and material 
I for making special roads. Under present conditions the big 
I guns rarely remain in one position more than 24 hr., and when 
J it is required to remove them the automobile trucks are called 
| upon in preference to horses. This of course applies to the 
big guns, and not to the 75 mm. field pieces, which are light 
and quickly removable by means of horse teams. 

Moving the Big Guns 

The necessity for frequent and rapid removals of big guns 
had been foreseen prior to the war, with the result that four- 
wheel drive tractors had been put into service in fairly large 
numbers. These, however, are not sufficient for all needs and 
ordinary 3-ton trucks are called upon to tow heavy guns. Af- 
ter being in operation for a day the guns change position at 
night, with the object of keeping the enemy constantly guess- 
■ ing as to their exact position. As far as possible, gun posi- 
' tions are selected near roads. Where roads do not exist, they 
are made specially by the use of logs placed transversely on 
I the track. Automobiles are invaluable for such work, for by 
i their aid it is possible to build special tracks to gun positions 
I in a night. 

Mobile Repair Shops 

The automobile repair shops at the rear of the lines are 
capable of undertaking any kind of work, and yet can be 
moved to any new position within an hour of the order being 
received. This method of working is not common to the 
whole of the forces in the field. Some branches of the army, 
and particularly the British army, have permanent repair 
shops from 50 to 150 miles to the rear of the battle line, the 
damaged vehicles being sent to these shops by train, and re- 
turning usually under their own power. In these cases or- 
| dinary factory conditions pertain, and most of the men work- 
ing in these permanent repair shops have never seen any 
J fighting or heard a gun fired. 

In the repair departments immediately behind the armies 
mobility is secured by mounting each tool on a special trailer 
truck. Two or three of these trucks are fastened up behind 
an automobile and hauled away to whatever new position 
may have been selected. The equipment comprises lathes, 
drilling machines, grinding machines, a case-hardening 
plant, and all the smaller tools required for general repair 
work. Electricity is used for driving the machinery, a gaso- 
line engine and dynamo carried on a trailer being provided 
for this purpose. While it is essential that these repair shops 
should be self-moving, and capable of keeping pace with 
every advance or retreat of the main army, it is not necessary 
for them to work absolutely in the open. They can operate 
most effectively at an average distance of 25 miles from the 
front, and at this range it is generally possible to find build- 
ings which can be readily converted to repair shop work. An 
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abandoned factory, a street car depot, stables or a farm with 
a big courtyard all form convenient centers in which to es- 
tablish the repair depots. Such widely different localities as 
a village school and an abattoir are selected as places suitable 
for working in, while a factory with electric power is looked 
upon as ideal. 

Shackle Bolts Inadequate 

The units which are picked out as giving most work to the 
repairman are shackles and shackle bolts and springs. Ac- 
cording to one engineer-officer, there is not an automobile 
truck of any make or any nationality with really adequate 
shackle bolts. On war service these bolts are never lubricated 
by the driver; indeed they are generally in such a condition 
that it is impossible to lubricate them, and no provision is 
made for an automatic supply of oil or grease. The shackle 
bolts of a truck working over rough roads are subject to as 
much stress as the wristpins within the motor; yet these 
latter are absolutely protected from dirt and are perfectly 
lubricated, while the former have no protection and no lubri- 
cation. In a rather less degree than the bolts, springs also 
suffer from the lack of lubrication and attention, although 
the breakage of springs is not as frequent as the breakage 
of bolts. 

War Conditions Affect Lubrication 

War service has shown that mechanically operated forced 
feed lubrication to all motor parts is not as perfect as was 
generally supposed. One engineer-officer, who makes use 
of forced feed lubrication in his own motors, has taken care- 
ful records of all lubrication troubles on trucks and touring 
cars with the conclusion that circulating splash gives the 
least amount of trouble. It is found that on war service 
care is not taken to change oil at sufficiently frequent inter- 
vals, poor oil is sometimes used, dirt is often poured into the 
motor with the oil, and by reason of the high pressure main- 
tained these impurities are forced into the bearings. 

This objection cannot be brought against forced feed lubri- 
cation in civil life, for the driver or owner can be relied upon 
to exercise sufficient care to keep dirt out and change im- 
pure oil at sufficient intervals. 

With the ordinary circulating system to the important 
bearings and constant level troughs for the connecting-rod 
ends, there is not sufficient pressure for dirt and particles 
of metal to be carried along and forced into the bearings. 
Under the rough conditions at the war the methods of oil 
filtering with forced feed lubrication systems are altogether 
inadequate. It would appear advisable to have an oil reser- 
voir entirely independent of the base chamber with some 
method of filtering equivalent to the oil filters and econo- 
mizers used in factories. The oil tank independent of the mo- 
tor has already been adopted on some European racing cars, 
and also on the latest French aviation motors, but this has 
been done more with a view to keeping the temperature low 
than to freeing the oil of impurities. The war figures show 
that there are 20 per cent more bearing troubles where the 
forced feed system is employed than with the circulating sys- 
tems. This conclusion is significant in view of the fact that 
it has been arrived at by an engineer who was the first in 
Prance to develop the long-stroke, high-speed motor and the 
first to lubricate with pure castor oil delivered to the bear- 
ings at high pressure. 

Clutches and Poor Drivers 

Although clutches do not come into the repair shops for 
a great amount of direct treatment, yet war has shown them 
up as somewhat unsatisfactory and responsible for a good 
deal of damage to various parts of the transmission. In 
the hands of a skilled driver, or even with a man who takes 
an interest in his car, almost any kindrof clutch will appear 
satisfactory. But unskilled army drivers, operating pedals 



through thick soled boots or wood clogs stuffed with hay, 
very quickly find out the weak points of a clutch. Even the 
best leather faced cone clutches can only be described as mod- 
erately good under war conditions. Multiple-disk clutches 
running in oil are rather better, but require attention to keep 
them in first-class condition. The only type of clutch which 
is absolutely foolproof and with which an unskilled driver 
can be relied on to change gears in a satisfactory manner is 
the single plate dry clutch. The war has shown the neces^ 
sity for making clutches absolutely foolproof. 

Simplification to Result from War 

There is nothing to indicate that the war will bring about 
radical changes in truck design, but it certainly will be re- 
sponsible for numerous detail improvements and a large 
amount of simplification which will tend to the general bet- 
terment of commercial vehicles. There is not a single make 
but is open to improvement in some respect, and the war 
offers an excellent opportunity to wide-awake manufacturers 
to improve their product. French firms have better oppor- 
tunities of profiting by the war than any others, for they all 
have some members of their engineering staffs with the con- 
voys or in the repair shops at the front, and these men are 
sending back detailed technical reports on their own and 
every other make of automobile. It is obvious that these re- 
ports must be more valuable than those obtained by foreign 
firms which only send an occasional representative or in- 
spector to the scene of operations. 

Three-Tonner the Favorite 

The type of truck which the war has shown to be most 
suitable is the 3-tonner. Above this weight trucks are too 
heavy and too big for general conditions; below that weight 
they are too small and are liable to be overloaded. The war 
has shown the necessity for uniform platform heights, so as 
to facilitate loading and unloading. It is quite likely that a 
standard height will be agreed upon in each country, so as to 
accord with the height of railroad trucks and loading plat- 
forms. Even now radiators are not given sufficient protec- 
tion for war service. The substantial buffer uniting the ends 
of the frame members, as on the Packard truck, is consid- 
ered insufficient by the French, and is supplemented by bars 
to the full height of the radiator. Bars attached to the radi- 
ator, as on some of the London buses, are also inadequate. 
It should be remembered that trucks are liable to collide with 
overhanging bodies, and that in such cases a protecting bar. 
on the level of the frame members is of no use whatever. 

Amalgamate Self-Lubricating Bearing 

Chicago, III., Nov. 6 — A new self-lubricating bearing, in 
which graphite is intimately mixed with the metal forming 
the bearing and in which bearing no other lubrication other 
than that afforded by the graphite is needed, has been brought 
out by the Dann Spring Insert Co., this city, which is fur- 
nishing the bearing for small bushing work such as spring 
eyes, universal joints, steering gear, and similar parts. This 
new self-lubricating metal, known as Amalgamite, is a com- 
pound in which the bearing metals are pulverized physically 
rather than melted by heat. In this pulverized condition the 
metal is mixed with air-floated flake graphite, the metal and 
the graphite being pressed into a steel shell which serves as 
a container for the bearing compound, many tons pressure 
being used in the work. Thus, instead of pouring the bush- 
ing it is pressed into formation. The graphite is not in 
layers, spotted, put in depressions in the metal or held in the 
metal by any adhesive but is mixed physically so that the cell- 
ular structure of the metals is intimately combined with the 
graphite, the theory being that it is a molecular mixture of 
the metal and graphite, so that graphite is a part of the 
warp and woof of the bearing. 
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Water May Help Carbon Troubles 



EDITOR The Automobile: — A copper tank, adjusted to 
the exhaust pipe, containing 2 qt. of water is con- 
nected by copper tube to intake manifold. The suction 
of the intake stroke takes the vapor with mixture to ex- 
plosion chamber. Provided the small amount of water in the 
vapor gets to the chamber, will it cause more power, less 
carbon and tend toward economy? 
Needham, Mass. F. T. R. 

— There are many theories advanced for the action of water 
in the intake manifold and all of them are combated just as 
strongly as they are advanced. One of the theories 
held quite widely is that the water if entering in very minute 
quantities will be transformed into steam which on coming 
in contact with the blowing carbon will form carbon dioxide, 
thus cleaning the cylinders of carbon. It is generally ac- 
cepted that no increase in power is given by the admission 
of water. There does not seem to be any reason why the 
economy should be better. 

Hupmobile Oiling System Satisfactory 

Editor The Automobile: — Can you tell me what lubricat- 
ing system I could put on a Hupmobile model 20 other than 
the one which is now used by the Hupmobile company on this 
particular model? 

Evansville, Ind. P. C. F. 

— If desired a pressure feed could be put on the Hupmo- 
bile 20 but this would be altogether unnecessary as the grav- 
ity system now in place is an excellent one and works out 
well for any speeds of the car. The cam adjustment on the 
top of the oil box on the side of the motor provides a faster 
or slower proportional flow in coincidence with the throttle 
opening and gives all the oil necessary. To install the pres- 
sure feed it would mean an externally driven pump that 
could be taken by friction from the flywheel, which is at the 
front end of this motor. The oil leads will then have to be 
run into position and altogether it would make a job which 
would be more complicated than necessary. 

Ammeter for Delco on 1914 Cole 

Editor The Automobile: — Please advise how to connect 
up an ammeter to the electrical system, Delco, of a 1914 
Cole 4-40. 

Newark, N. J. E. C. McC. 

— In installing the ammeter in the generator circuit of the 
1914 Cole-Delco system, follow these directions: 

On the top cover of the Delco motor-generator, rear end, 
are two terminal posts. The smallest one is the generator 
shunt field post and is connected to the bottom terminal of 
the voltage regulator tube. This generator post is not to be 
disturbed. 

Remove the cable from the largest generator terminal 
post (which is the main generator positive post), cut off the 
brass terminal clip and pull this wire out of the metal conduit 
Mount the meter at the desired location, and this loose, free 
wire, that has been removed from the metal conduit, connect 
to the negative post of the ammeter. Pull a new cable into 
the metal conduit, and connect one end to the positive post of 



the ammeter, the other end being connected to the main gen- 
erator positive post, replacing the cable that is connected to 
the negative post of the ammeter. The brass terminal clip 
should be resoldered on the generator end of the cable that 
is newly installed. This arrangement places the ammeter in 
series in the main generating circuit. 

An ammeter should be used that has its zero near the cen- 
ter of the scale, an 10-0-30 instrument being the type most 
commonly used for this work. When thus connected, the am- 
meter will indicate a discharge when operating as a shunt 
motor, as in starting, just prior to cranking the engine; in- 
dicating the charge rate, when the engine is running, and no 
ammeter reading will indicate trouble in the generating appa- 
ratus. 

Possibly Oil in Commutator 

Editor The Automobile: — I have a 1916 Maxwell car, and 
would kindly ask you to inform me just what may be wrong 
with the electric lighting and starting system on this car. 
The ammeter charges as long as I keep the car running 
above 10 or 12 m.p.h., but when I slow down to less than this 
number of miles for a little while and then speed up to even 
25 m.p.h., the ammeter does not indicate charging, but re- 
mains at 0. Then, if I stop the engine, and start again, the 
ammeter continues to charge as before. I have used the car 
about six weeks, have run it 650 miles and the test of the 
specific gravity of the storage battery is 1250 or a little 
more. The mechanic at the service station in our city has 
not been able to locate the trouble, and does not think there 
is anything wrong. What do you say? 

Hagerstown, Md. E. C. B. 

— It is possible that all the connections are not tight and 
that they occasionally make poor contacts, decreasing the out- 
put due to the additional resistance. It is also found that oil 
in the commutator or brushes will cause trouble similar to 
that you describe. This is due to the fact that at low speeds 
the oil will sufficiently insulate the brushes from the com- 
mutator so that when the generator just commences to turn 
over and is producing only about 1 volt, the oil will prevent a 
circuit so that the output is zero. Of course, at times when 
running at high speed, the brushes may be able to touch the 
commutator, allowing the fields to become saturated and the 
output normal. It is also possible that the ammeter needle 
may be sticking and the vibration of the car at high speeds 
is sufficient to loosen it. 

Compression Space for 85 Lb. Per Sq. In. 

Editor The Automobile: — What are the cubical contents 
of the compression chamber for a 5-in. bore by 7-in. stroke 
motor above the piston when it is on top dead center, to get 
85 lb. compression cold, assuming that the inlet closes 30 
deg. past bottom dead center? 

New York City. J. H. 

— The displacement of one cylinder of a 5 by 7 motor is 
137.5 cu. in. According to accepted tabulations in order tc 
obtain 85 lb. compression the cylinder clearance should be 
about 23 per cent of the piston displacement figuring low. 
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With this percentage the volume of the compression space 
would be 31.626 cu. in. 

The above clearance is taken as the minimum. Under 
maximum conditions of tightness, etc., to obtain 85 lb. per 
square inch compression the cylinder clearance can be 35 per 
cent of the piston displacement. All the pressures given 
above are in pounds per square inch absolute. 

Shipping Weight of Packard Twin-Six 

Editor The Automobile: — What is the shipping weight 
of the Packard twin six? 

2 — What is the fuel consumption of these cars at 20 
m.p.h.? What compression do they use? What is the tire 
and fuel cost per mile? 

3 — How does the progressive gearshift lever engage its 
gears? How does the H quadrant lever select its gears? 

4 — Please show the mechanism which make its impossible 
to shift gears while the clutch is engaged? 

5— What is the correct pronunciation of Renault, Goux, 
Boillot, Bleriot? 

Mount Sterling, Ohio. C. W. S. 

— The model 1-25 seven-passenger car complete with full 
liquid supplies and two spare tire rims weighs 4500 lb. The 
model 1-35 seven-passenger car with full liquid supplies and 
two extra tire rims weighs 4590 lb. 

2 — The fuel consumption at 20 m.p.h. is approximately 12 
miles to 1 gal. The compression used is from 75 to 78 lb. 
The tire and fuel cost per mile will depend on the individual 
driver and the country. 

3 — Progressive gearshift levers engage their gears in the 
order 1, 2, 3, 4 or 4, 3, 2, 1 while with the H quadrant or 
selective gearsets the gear desired can be selected at will. 

4 — There is no such mechanism as this on the Packard twin 
six. The gearshifting arrangement employed in this car is 
shown in the accompanying illustration Fig. 3. In case you 
would be interested in the gearshifting lever system employed 
in the Packard twin six, The Automobile is showing Figs. 1 
and 2, two assembly drawings of the mechanism. You will 
note that the gearshift lever is of the selective side rocking 
type. The shifter finger which engages the gearshift rods 
in the transmission case, is made with an auxiliary portion 
carrying a face cam which runs between two rollers mounted 
in a lateral sliding plunger in the transmission case beneath 
the gear shifter rods. This plunger has a slot in its upper 
side adapted to register with whichever of the gear shifter 
rods is engaged by the gearshifter lever. The other gear- 
shifter rod is consequently positively locked against any move- 
ment, and it is also impossible to move both gearshifter rods 
at the same time. 




Flgt. 1 and 2 — Two assembly view* of gearshifting lever arrange- 
ment used In the Packard twin six 

One of the rollers pressing on the face cam on the gear- 
shifter lever is carried in a plunger backed up by a heavy, 
coiled spring. The face cam has a notch for neutral position 
and has a fairly steep cam action down each side which as- 
sists in shifting into any gear once the change speed lever 
is moved forward or back out of the neutral notch. In ad- 
dition to this assistance to gearshifting given by the cam and 
spring controlled roller, the cam is also formed to produce a 
lock to hold any one of the gears when engaged in its normal 
running position. 

The travel of the gearshifting rods fore and aft, is regu- 
lated by adjustable stops at the ends, and when any gear is 
engaged it is retained in position by the shifter rod being held 
against its stop through the shifter lever face cam and the 
spring-controlled roller. 

5— The correct pronunciation of Renault is Ren'-olt; Goux, 
Goo'; Boillot, Bwah'-lo; Bleriot, Bler'-ee-oh. 

Blown Fuse Due to Shorting 

Editor The Automobile: — I have a Saxon six touring car 
equipped with a Gray & Davis starting motor. When run- 
ning at a speed of 15 m.p.h., or over, the generator generates 
too much current. The automatic cutout does not work, and 
the 20-amp. fuse is burned out. Please advise why the 




Fig. 3 — Sections through the gearbox and gearshifting mechanism employed In the Packard twin six 
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Fig. 2 — Method for laying out leather for a clutch cone 



generator generates too strongly and if the trouble in the 
cutout is in the adjustment. 

2 — Who manufactures the rear axle for this car? 

3 — What is the make of engine? 

4 — What makes a grinding sound when the engine is pull- 
ing hard? Is it the clutch slipping? 

Weston, W. Va. C. J. L. 

— The fuse on this car is rated at 30 amp. instead of 20 and 
is designed to carry 30 amp. and blow at about 50 amp. For 
this reason it is quite impossible that the generator could 
burn this fuse when running. The cause of this fuse blowing 
is either a short-circuit in the wiring or possibly the horn 
circuit or because the cutout has failed to open when the 
engine stopped. The cutouts are set properly and sealed 
before they leave the Gray & Davis factory and the guar- 
antee in the instrument is revoked on the breaking of the 
seal by the customer. It is therefore recommended that this 
apparatus be taken to the nearest Gray & Davis service 
station or return it to the Gray & Davis factory in Boston, 
Mass. 

2 — The rear axle is manufactured by the Timken Detroit 
Axle Co., Detroit, Mich. 

3 — The motor is made by the Continental Motor Mfg. Co., 
Detroit, Mich. 

4 — The grinding noise you mention can probably be traced 
to the starter chain. 

Laying Out Cone Clutch Leather 

Editor The Automobile: — Please give me a diagram illus- 
trating the most practical way to lay off a piece of leather 
for a cone clutch, knowing the largest diameter, the smallest 
diameter and the distance across the face of the cone. 

2 — In applying a new leather to the clutch, is it correct to 
soak the leather in oil and if so, before or. after applying 
same to the cone? 

3 — What limits the distance apart the points of a spark 
plug may be set and the electrical reason for same? 

4— What is the distance from edge of the float chamber to 
the surface of gasoline when same is at the correct level in a 
1%-in. carbureter. 

6 — The model 10, 1910 Buick comes regularly equipped 
with a 1%-in. carbureter, and in the event that a Holley car- 
bureter was to be substituted, what would be the proper size 
to use? 

6 — Would increasing or decreasing the taper of the needle 
point in the jet of a carbureter, affect the mixture allowing 
that the same amount of gasoline passes in each case? 
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7 — What means are used to take the back lash out of bevel 
gear in back axle of 1910 model 10 Buick? 

Cheriton, Va. H. S. A. 

— The diagram showing the method for laying out a piece 
of leather for a clutch cone is shown in Fig. 2. The largest 
diameter is signified by D, the smallest diameter by d and 
the distance across the space by /. The character *■ is equal 
to 22/7 or 3.14. 

2 — Before working the leather soak it in neat's-foot oil. 

3 — The distance between the points of the spark plug is 
set to secure the maximum efficiency. The current is capable 
of jumping a certain gap. At the extreme dimensions of 
this gap, the spark will be thin and weak, at the minimum 
dimensions the spark will be intense but short. A mean is 
adopted to provide a -thick spark of reasonable length. 

4 — The level is such that the gasoline is 1/16 in. below the 
fuel nozzle. 

5 — A carbureter of the same size should be used. 

6 — The taper on the metering pin will affect the mixture 
as it governs the distribution of the section, a certain propor- 
tion of which falls on the gasoline jet and the remainder on 
the air intake. 

7 — No adjustment was provided on the rear axle in the 
model 10 Buick. The only method by which you can correct the 
mesh of the ring gear and pinion is to insert washers or 
shims behind the thrust bearings. This must be done while 
the axle is disassembled, and proper mesh is very largely a 
matter of trial and error. 

Oxygen Flame Not Harmful 

Editor The Automobile: — I shall be greatly obliged if 
you will advise me of your opinion as to the desirability of 
removing carbon by the oxygen flame method. It will be of 
interest to know whether, aside from the convenience of the 
method, it is even remotely harmful to the motor or likely 
to cause warping in the valves. I have followed your in- 
quiry department, but have seen nothing bearing directly on 
this question in which I have no doubt, many motorists are 
interested. 

Brooklyn, N. Y. P. S. Clarke. 

— No harm will result from removing the carbon by the 
oxygen flame method. When this is done the piston of the 
cylinder which is being operated upon should be at top dead 
center to be sure that the carbon is removed from the piston 
head. The temperatures within the cylinder are not near 
what they are in actual operation of the motor and although 
it is true that the water in the circulating system is not in 
motion, the temperature reached in burning out the carbon 
is not sufficient to do any harm. 

Piston Displacement of 4 by 6 Four 

Editor The Automobile: — Will you kindly explain 
through The Automobile what, and how obtained, the com- 
pression space will be for a 4 by 6-in. stroke four-cylinder 
motor with 90 lb. compression, cold. After stating the cubical 
contents of the compression chamber, will you also work this 
out so that I may study same carefully to familiarize myself 
with it? 

2 — Please explain what is meant by the mechanical com- 
pression ratio. 

New York City. A. W. W. 

— The piston displacement of a 4 by 6 four-cylinder motor 
is 301.6 cu. in. For one of the cylinders, the displacement is 
75.4 cu. in. The relationship between the volume of the com- 
bustion chamber and 75.4 cu. in., therefore, must be such that 
when the piston is at the top stroke the pressure in the com- 
bustion chamber is 90 lb. per square inch absolute. 

There are two methods by which a gas can be compressed 
and expanded. One is known as the adiabatic method in 
which no heat is either abstracted from or given the gas. 
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The other is the isothermal method in which the gas is kept 
at a constant temperature due to the use of water jacketing. 
The conditions in a gasoline engine cylinder are somewhat 
between adiabatic and isothermal. Therefore, these two con- 
ditions may be takes as extremes and the proper volume for 
the desired displacement will be somewhere between the two 
limits secured by calculation on adiabatic and isothermal 
bases. 

Taking adiabatic first, the formula which air follows when 
compressed is 

Let P = 14.7 lb. per square inch or atmospheric pressure. 
V = (75.4 + Vi) = Displacement plus compression 
volume. 

V, = Combustion chamber volume, the unknown 
quantity. 

Pi = The compression pressure or 90 lb. per square 
inch absolute. 
Then the equation becomes: 

14.7 (75.4 + V.) * * = 90 (V.) 
90 _ f76.4 + y i r ,-4 
HT ~~l VT~\ 
Taking the 1.4 root of each side of the equation we have 

1.4 

75-4 + V . ^i~90 
V, J 14.7 

Solving, V, = 29 cu. in. 

Taking the isothermal equation, 
P V = P, V, and substituting the equation becomes 
14.7 (75.4 + V.) = 90 V. 
solving V, = 14.7 cu. in. 

The required combustion volume will therefore be some- 
where between 15 and 29 cu. in., or perhaps 22 cu. in. 

2 — By mechanical compression ratio is meant the ratio of 
the cylinder volume to the combustion chamber volume. 

Motor Made by Garford Co. 

Editor The Automobile: — Some time ago I purchased a 
motor for installation in a boat and since I now desire to 
add an electric starting and lighting system, I find it neces- 
sary to have some data concerning the speed, gear ratios, etc. 

The motor was taken from an old Studebaker roadster, and 
I understand it was made by the Garford Co. The cylinders 
are four in number, supposed to be 4% by 5, cast in pairs. 
Crankcase is of aluminum, with four supporting lugs, fly- 
wheel at after end, bored for cone clutch; fitted with Remy 
high-tension magneto and centrifugal water-circulating 
pump. 

1 — Can you tell me whether such a motor was made by 
the Garford company? 

2 — Has The Automobile published at any time the horse- 
power and torque curves of this type of motor? 

3 — Can you give the formula by which the horsepower of 
electric motors, necessary for cranking this motor, can be 
calculated? 

4 — Please show the wiring diagram for the Remy high 
tension magneto; the proper disposition of the cable con- 
taining three conductors, red, black and yellow. This is not 
understood. 

Brooklyn, N. Y. J. P. K. 

— The motor you describe was doubtless made by the Gar- 
ford Co. as the bore corresponds to their motor, but the 
stroke is 5% and not 5 in. The Garford company fitted 
this with a Bosch low-tension magneto. 

2— No. 

3 — This will depend on the speed at which you wish to 
crank it. If the pull, for instance, is 50 lb. to crank it at 
an arm length of 10 in. the energy necessary is 600 lb. in. 
or about 43 ft. lb. If it is necessary to exert this through 




Figs. 3, 4 and S — Typical Remy high-tension magneto wiring 
diagram* 



a distance of any given amount it is easy to measure the 
power necessary in terms of foot pounds per minute. The 
number of foot pounds per minute divided by 33,000 will give 
you the horsepower of the motor required for cranking the 
engine. 

4 — The Remy Magneto Co. has been in business for about 
seventeen years and during that time has manufactured 
many different types of what are commonly known as high- 
tension magnetos. This concern, however, has never placed 
upon the market a strictly high-tension magneto, but has 
used the type in which the current is stepped up in a sepa- 
rate transformer coil. A few typical illustrations of Remy 
installations are given in Figs. 3 to 5 and you will note 
on practically all the coils the terminals are marked Y, R 
and G, standing for yellow, red and green, so that the person 
using them would know how to wire the coil. As a rule the 
connections on all the magnetos are the same, that is, the 
green wire is connected to the live terminal of the magneto, 
the yellow wire to the circuit breaker and the red wire to 
the ground terminal. 
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Deitz Steering Wheel Lock 

THIS is a simple device for locking 
the steering wheel. A special de- 
sign being made for Fords, and a 
different model for other cars. The gen- 
eral model consists of two metal clamps 
for the steering post, with a small pad- 
lock firmly bracketed in the lower clamp 
and three attaching rings as a part of 
the upper clamp. This arrangement 
provides for locking the steering post 
whether the car is standing with the 
wheels set straight ahead or whether it 
is left in such a position that the steering 
wheel is turned to the right or left. This 
makes the device easy to use if the car 
is driven up to the curb and left hur- 
riedly without squaring the position of 
the wheels. The Ford model is similar 
in working principle, but here the upper 
clamp is fastened directly to an arm of 
the steering wheel. For locking in dif- 
ferent positions, this model must depend 
upon three lock brackets on the lower 
clamp. 

These clamps can be made of either 
forged steel or hard bronze, and are 
fastened by a patent device which will 
prevent removing them with a screw- 
driver or any ordinary tool. A small 
spring holds the bar of the padlock in 
the clear when open, thus guarding 
against its being jarred shut and catch- 
ing the clamp which turns with the 
steering wheel. The device sells for 
$2.50.— Henry Deitz, Denver, Col. 

Staude Glare Stopper 

A disk of heavy glass, of an amber 
color, is clipped to the edge of the wind- 
shield in such a position that the driver 
of the car can look through it by moving 
his head a little to one side, when facing 
the headlights of an approaching car. 
The clip incorporates a joint which per- 
mits the glare stopper to be kept vertical 
even when the windshield is inclined. If 
the glass is broken it may be replaced for 
$1.25. — The glare stopper sells for $2.50. 
— E. G. Staude Mfg. Co., St. Paul, Minn. 

Strong Oil Pump for Fords 

A plate carrying the Strong oil pump 
fits over the valve stem compartment of 
the Ford motor, in place of the regular 
cover plate. The pump is of the plunger 
type and is actuated by a rocker arm, 
one end of which is in contact with one 
of the valve lifters; the lifter raises the 
arm and pushes the plunger outward, 
discharging the oil in the barrel, and on 
the return stroke the plunger is brought 




Deitz steering wheal lock In two model* 




Staude glare stopper on wlndehleld 




Strong plunger oil pump for Ford cart 




Krute direction signal on 



back by a spring and sucks in a fresh 
charge. The oil is pumped from the bot- 
tom of the flywheel housing through a 
sight feed on the dash and forward to 
the timing gear housing from which it 
goes into the craitkcase under the con- 
necting-rods and is splashed. The mak- 
ers state that the pump can be installed 
in 20 min. It sells for $5. — Perkins Mfg. 
Co., Des Moines, la. 

Kruse Signal 

The Kruse mechanical signal indicates 
both in front and behind the car which 
direction a motor car intends to take at 
a street intersection. It consists of two 
signal arrows, in regulation red and 
green, mounted upon nickeled steel rods, 
which are turned by a cable passing 
around a pulley at the base of each rod 
and controlled by a lever attached to 
the steering post. This lever runs down 
alongside the post to a universal joint 
at the floor of the car, where it connects 
with the cable. The front signal stands 
above and in front of the radiator cap, 
while the rear one is fitted to a bracket 
midway between the springs and near 
the tail light. 

The device is simple in construction, 
easy to operate, made to fit any style of 
machine, and can be adjusted to prevent 
rattling or getting out of order. Being 
operated mechanically, there is no up- 
keep expense for batteries or lights. 

The position of the two signal arrows 
is such that the front one is well lighted 
at night by the side lights on the car 
equipped with the device, while the rear 
arrow is made clear either by the tail 
light or by the headlights of any car 
following at all closely. The signal sells 
for $10. — National Auto Signal & Mfg. 
Co., Denver, Col. 

Answer Spark Plug 

A spark plug which the owners claim 
will not break, leak, soot or oil soak has 
been brought out under the name of the 
Answer. It is made in every size includ- 
ing %-in. standard, %-in. extension, % 
S. A. E., % extension, metric and Ford. 
There is also a metric motorcycle size. 
The plug is shown in section herewith 
and, as will be noted, there is a steel 
spindle which acts as the core of the 
plug. Surrounding this is mica insula- 
tion 3/32 in. thick. The shell is made 
in all sizes and the terminal is a com- 
bination design suitable for screw cap 
connection or snap-ons. The price of the 
plug is $1.— Hill Mfg. Co., New York 
City. 

U. S. E. Shock Eliminator 

The U. S. E. shock eliminator and 
bumper combined is a mechanical device 
which is attached between the frame of 
the car and the springs. It consists of 
a metal casing in which are assembled 
spiral springs having between them a 
reciprocating trunnion ring attached to 
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the main connecting-rod. This connect- 
ing-rod, being joined to the lever which 
is pivoted at one end of the shock ab- 
sorber and at the other end to the car 
spring, receives the force of the shock 
from the car spring and transmits it to 
the spiral springs of the shock eliminator 
where it is absorbed by their recipro- 
cating action. The bumper, which is a 
part of the front U. S. E. shock elimi- 
nator, is connected with the internal 
spring so that any blow received by the 
bumper is absorbed by their action. The 
prices are: Front pair, including 
bumper, $60; rear pair, $50; rear pair, 
underslung, $40; small car equipment, 
$80, and for attaching complete, $10. — 
Universal Shock Eliminator, Inc., New 
York City. 

Morgan Piston Ring Tool 

In this tool a series of flat steel bars 
are connected together by two flexible 
steel cables, the last bar on one end and 
several of the bars on the opposite end 
being fitted with lugs. The device is 
wrapped around the rings of a piston and 
a small clamp, which is furnished with 
the tool, is placed on the two lugs which 
are the right distance apart and screwed 
up until the rings are well down. When 
the piston is inserted in the cylinder the 
device is pushed off the rings as they 
enter the cylinder in succession. This 
tool sells for: 2 to 4-in. pistons, 50 cents; 
3 to 5-in. size, 75 cents, and 4 to 6-in., 
$1. — Morgan Mfg. Co., Newport, R. I. 

Auto Traffic Arrow Signal 

To indicate by day or night to other 
vehicles, pedestrians or traffic officers 
the direction to be taken or the intention 
of stopping, a traffic signal under the 
name of the Auto Traffic Arrow is mar- 
keted. The outfit consists of two metal 
motor boxes, one secured to the top of 
the radiator and the other at the rear. 
From the mechanism in each box an in- 
closed shaft extends upward and upon 
this is mounted an arrow finished in 
highly polished nickel. Within these 
arrows are powerful miniature electric 
lamps which illuminate them at night, 
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Left— Bonn power tire pump with gears and clutch. Right— Section Answer spark plug 



indicating plainly by night or day the 
direction which is to be taken. 

The action of both front and rear 
arrows is controlled by a set of three 
buttons clamped to the steering wheel or 
post or anywhere desired. A touch of 
the button is sufficient for the operation 
of the arrow and it is not necessary to 
hold the button down as the arrows re- 
main locked in position until one of the 
buttons is again pressed. 

Both arrows turn simultaneously when 
the corresponding button is depressed 
for right or left. In addition to the 
arrow in the rear of the car there is also 
a disk which is illuminated at night and 
when the driver presses down upon his 
brake to bring the car to a stop the disk 
makes a half turn showing the word, 
Stop. When the brake is released the 
disk turns back to its original position. — 
The Auto Arrow Signal Co., St. Louis, 
Mo. 

Benn Power Tire Pump 

This is an all-metal pump with steel 
crankshaft in one long bearing. The 
connecting-rod is of bronze and cylinder 
and piston of gray iron. The pump is 
permanently attached, brackets and driv- 
ing gears being provided to suit various 
motors. The makers state that the 
pump for Fords will put from 46 to 60 
lb. pressure into a tire in 1 min. The 
construction is exceedingly simple and 
compact. There is an asbestos oil sepa- 
rator which will last a year or two be- 
fore requiring renewal. Standard type 
$8, Ford type $7. — Benn Pump Works, 
Boston, Mass. 

Kumpy Jitney Bus Sign 

An illuminated sign giving the destina- 
tion of the jitney buses is one of the 
early accessories to appear in connection 
with the movement toward the low- 
priced transportation medium. They are 
similar to the direction signs on street 
cars, having a roll of canvas or duck on 
which are painted the destinations of the 
jitney. The roll is inclosed in a box with 
a glass front, through which the destina- 
tion is visible. The sign is equipped with 
two 12-volt lights, which are supplied 
with current from the battery on the car. 
The required destination can be placed in 
front of the glass by simply turning a 
crank, and the sign itself can be 
mounted on the windshield if desired. 
The signs sell for $5.— Walter Odell, 
Kansas City, Mo. 

Shanhouse Motor Suit 

The Shanhouse is a one-piece slip-over 
suit of olive khaki, designed to protect 
the clothing when working about the car. 
It can be donned quickly and easily and 
covers the clothing completely and has 
no flapping ends or corners. The suits 
sell for $2.50 each. — W. Shanhouse & 
Sons, Rockford, 111. 



Digitized by 



s 

Google 



892 



THE AUTOMOBILE 



November 11, 1915 



Overhead Valves in Farmack Four 




Left — Four-cylinder block motor used In Farmack car. Right— End view showing chain layout for overhead camshaft drive 



rPHE Farmack car is made by the Farmack Motor Car 
Corp., Chicago, 111. This is a new concern headed by 
A. J. Farmack, formerly of Detroit, who is president and 
general manager. The car appears in three body styles on 
a single chassis, a roadster and a five-passenger touring car 
at $855 and a cabriolet at $1,155. 

The car has a wheelbase of 112 in., a four-cylinder block 
3% by 5 in. motor, 33 by 4 in. tires. 

The feature of the Farmack car is the overhead valve, 
overhead camshaft motor. As will be seen from the illustra- 
tion of the motor, the valves are directly in the head of the 
cylinder and are operated by a camshaft above them and 
whose cams push directly on the valve stems or extensions of 
the valve stems. The camshaft is operated by a chain drive 
which is a two-stage drive, the first stage being a triangular 
chain around sprockets on the crankshaft, magneto and an 
idler. A secondary chain from the idler to the camshaft 
sprocket carries the drive to the latter. 

Accurate adjustment of the timing of the camshaft drive 
is provided by an arrangement at the sprocket end of the 
camshaft by which the camshaft is driven from its sprocket 
through a tooth clutch which permits the adjust- 
ment to be varied to as close limits as one-tenth of 
the width of a gear tooth instead of the smallest ad- 
justment being the width of a gear tooth as would 
be the case without this subdivision. The valve 
stems are provided with an adjustment for wear and 
the contact points of the cams are of the mushroom 
type, both of which features are designed with the 
idea of eliminating noise. The tungsten steel valves 
are 1 3/16 in. diameter with a lift of Vt in. The 
motor can be divided into four parts, first the crank- 
case which is split horizontally; second, the cylinder 
block; above this the cylinder head carrying the 
valves; and above this the camshaft with its cover. 



The crankshaft has two bearings, 2 by 2% in front and 2 by 
3V6 at the rear, bronze backed and babbitt lined. 

The lubrication system combines a splash system with the 
level maintained by a plunger pump. This pump supplies oil 
directly to the camshaft chamber and to the camshaft bear- 
ings, the entire chamber being flooded with oil. An overflow 
from the top of the motor carries oil down to the splash 
troughs into which the connecting-rods dip. 

Cooling is by thermo-syphon and the electric system is 
Bijur two-unit with Willard battery and battery ignition. 

From the engine power is transmitted through a cone 
clutch with spring inserts and this has an arrangement for 
adjustment. The three-speed gearset is made by the Grant- 
Lees company and uses New Departure bearings throughout. 
From this the drive is taken through an inclosed propeller 
shaft with a universal joint immediately back of the gearset. 
This is supported on the yoke, the drive being carried through 
three-quarter elliptic springs. The rear axle is floating. 

The braking system includes internal and external brakes 
on 1% by 12-in. brake drums, tires are 33 by 4 in. and non- 
skid in the rear on demountable rims. 




Farmack five-passenger touring car which sells for $866 
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Standardizing Pistons 

THE suggestion to adopt a standard formula for 
piston design, or to set up a range of standard 
pistons covering practically all automobile require- 
ments, needs rather more consideration than have 
most of the existing S. A. E. standards. A stand- 
ard to be a good, useful and efficient thing must ben- 
efit everyone. The piston standard would certainly 
cheapen pistons, because it would convert them into 
a specialized product instead of being an individual 
one, as they now are. Standard ring sizes would 
help a business that is already highly specialized 
and, most of all perhaps, the dealer would feel the 
benefit because his stock of spare pistons and rings 
could be reduced enormously. The owner, coming 
last in the chain, would obtain indirect benefit. 

But, and now comes the big question, is it possi- 
ble to standardize pistons while they are in a state 
of evolution? 

This year piston design has been entirely changed 
by the coming of aluminum alloys which will with- 
stand the conditions, and the case is further com- 
plicated by the many patterns of special rings which 
are now in competitive, experimental use. Thus, it 
appears that any standard will have to be experi- 
mental also. To make the attempt is good, but it 
should be made with due caution, for the case is so 
different that past experience of the benefits of sim- 
ple standards is not fully informative. 



Gas-Electric Progress 

AN event of 1915 which should not be allowed to 
pass without due recognition is the successful 
marketing of a gas-electric passenger automobile. 
Despite many attempts in the past, it has been left 
to America in the present year to manufacture in a 
standard form a passenger car without gear con- 
nection between the engine and the road wheels. 

Of course, this particular machine is being manu- 
factured on a small scale only, but it has sold in a 
quantity sufficient to prove the existence of a mar- 
ket, and it is more than probable that the demon- 
stration of ability thus provided will lead to the pro- 
duction of gas-electric passenger cars on a far 
larger scale. 

There are as many types of electric and semi- 
electric transmissions as there are kinds of gaso- 
line motors, so the possibilities for development are 
vast, but just as quantity output has made the ordi- 
nary automobile what it is to-day, so will quantity 
have to exercise its influence before the gas-electric 
car settles into a standard form. 

It is inconceivable that the success of the first 
commercial essay with a vehicle of this type will 
not be followed by larger scale manufacture, and 
early experiments in this connection are to be an- 
ticipated. 

Electric Steel 

IN spite of the contrary opinion of many it cannot 
be doubted that the majority of metallurgists in 
this country welcome the growth in the use of elec- 
tric furnace steels. With the constant wish to be 
always seeking something better in the way of ma- 
terials, it is but natural that a process which in- 
creases the good qualities of steel should be 
welcomed. True, in the present state of develop- 
ment steel made by this process costs more; but it 
can hardly be doubted that the general adoption of 
the product for parts which are subjected to puz- 
zling stresses of a dynamic nature would greatly 
lower the price. 

In buying any grade of material first cost alone 
should never be considered, and even while the price 
of the electric furnace steels remains above that of 
the open hearth products, it would be well for the 
manufacturer who is obliged to scrap a high percent- 
age of parts upon which high machining costs are 
placed, to consider the advantages of the more ex- 
pensive but more uniform and purer product. 

In this great industrial country it has been esti- 
mated that we use approximately the same quantity 
of electric furnace steel in one year that Germany 
does in a month. 

The war also has had its influence. While we im- 
ported thousands of tons of electric furnace steel be- 
fore the conflict started, the supply has now been 
shut off with the result that the steel is being made 
here. This increased production is the very factor 
needed to reduce prices, and there are many who be- 
lieve that increased production, combined with the 
lower wastage factor, will rapidly bring to the front 
the purer and more uniform product. 
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$15,000,000 Overland 
New Pref 'd 

7% Stock Convertible into Com- 
mon at $300 Per Share— 
$50,000,000 Common 

New York City, Nov. 10 — The Willys- 
Overland Co. yesterday announced an is- 
sue of $15,000,000 new convertible 7 per 
cent preferred stock which will be offered 
to holders. of the common stock of the 
company at 102%, with adjustment of 
accrued dividends. Common stockhold- 
ers of record Dec. 21 and also preferred 
stockholders will have the privilege of 
subscribing to the new stock to the ex- 
tent of 71% per cent of their respective 
holdings. The new preferred stock, of 
which the authorized issue is $25,000,000, 
is convertible from Jan. 1, 1917, up to 
Jan. 1, 1922, into common stock at $300 
a share. The present issue of preferred, 
of which there is $4,483,700 outstanding, 
will be called for redemption at 110 and 
accrued dividend on or about Jan. 13 
next. President Willys, being desirous 
that the holders of the present preferred 
shall have an opportunity to continue 
their interest in the company, has agreed 
to waive part of his subscription rights 
as holder of common stock, those rights 
to go to the holders of present preferred 
who may subscribe on the same basis as 
the holders of common stock. 

The new preferred issue has been un- 
derwritten. A special meeting of stock- 
holders will be called on or about Jan. 14 
to authorize the new stock. The author- 
ized amount of common stock will be in- 
creased from $25,000,000 to $50,000,000 
of which a par amount sufficient for the 
conversion of the $15,000,000 new pre- 
ferred will be reserved for effecting the 
conversion thereof. The present amount 
of common stock outstanding is $21,- 
000,000 and $1,500,000 additional common 
is to be set aside for sale to employees. 

Redeemable at 110 

The new preferred stock is redeemable 
at 110. It is provided that the remain- 
ing $10,000,000 of the $25,000,000 au- 
thorized may be issued from time to time, 
but not before Jan. 1, 1917, for cash, 
provided the net quick assets of the com- 
pany immediately upon the issue of this 
stock shall be equal to 110 per cent of 
the amount of preferred stock outstand- 
ing. The remaining preferred may be 
issued in series and the stock of differ- 
ent series may be at dividends at the 
same or a lower rate, may be redeem- 
able at a lower price, and may be non- 
convertible or convertible at higher 
prices for the common than those pro- 
vided for the $15,000,000 issued at this 
time. 

Subscription to the new preferred 



stock will be made as follows: Jan. 21, 
$40; Feb. 10, $30; March 1, $33.23. These 
payments include adjustments of ac- 
crued dividends. Subscriptions may be 
paid in full on Jan. 21, in which case the 
amount payable will be $102,889 per 
share, including adjustment of accrued 
dividends. 

To Retire Present Issue 

Out of the proceeds of the $15,000,000 
new preferred, the present issue of $4,- 
783,000 preferred will be retired and the 
balance, about $10,500,000, will be ap- 
plied to the general funds of the com- 
pany. 

Applications will be made to list the 
new preferred stock and the subscription 
receipts on the New York Stock Ex- 
change. 

In connection with the proposed new 
issue a circular has been sent to stock- 
holders showing that the company's 
earnings for the nine months ended Sept. 

30, 1915, were over $8,500,000 of which 
approximately $3,500,000 was earned in 
the three months ended Sept. 30, 1915. 
These earnings compare with $5,231,274 
for the year ended June 30, 1914, and 
$3,019,098 for the six months ended Dec. 

31, 1914. The net current assets at the 
present time plus the net amount to be 
realized from the new financing are ap- 
proximately one and one-half times the 
amount of the proposed $15,000,000 pre- 
ferred stock issue and the total net as- 
sets exclusive of good will, etc., on the 
same basis about two and one-quarter 
times the proposed issue. 

Will Keep Lozier Property 

Detroit, Mich., Nov. 9— The Associ- 
ated Lozier Purchasers who took over 
the assets of the old Lozier Motor Co. 
for $1,000,000 and who had the privilege 
of re-selling the property, consisting of 
the plant and land in Detroit, have noti- 
fied the Detroit Trust Co., trustee, that 
they will keep the property. An agree- 
ment has been made whereby the price 
of the plant property or $225,000 will be 
paid in four yearly installments of $50,- 
000 and one of $25,000 beginning Feb. 
15, 1916, and on the same date of the 
following years, while the payment of 
$125,000 for the vacant land property is 
to be made in five annual installments of 
$25,000 on the same dates. 

The Associated Lozier Purchasers 
have paid up to Oct. 15, 1915, $449,906.15 
of the total purchase price of $1,000,000. 
The trust company has thus far paid two 
dividends of 6 per cent to the creditors, 
on allowed claims. 

National Tube Advances Prices 
Pittsburgh, Pa., Nov. 6 — The Na- 
tional Tube Co. has advanced prices for 
tubing, casing and drive pipe about $2 
a ton. 



Plath Maxwell Sales 
Manager 

Stebbins in Charge of Execu- 
tive Sales Work in Detroit 
—Other Promotions 

Detroit, Mich., Nov. 4 — Some im- 
portant promotions have been made in 
the sales organization of the Maxwell 
Motor Co., John J. Plath, who was super- 
visor of sales zone No. 1, with head- 
quarters in New York, has been ap- 
pointed sales manager of the Maxwell 
company. Mr. Plath has been with the 
company for over one year, being pre- 
viously connected with the Colwell Lead 
Co., New York and Windsor, Ont. 

C. E. Stebbins, who was superintend- 
ent of sales and. assistant sales manager, 
has been promoted to have full charge of 
all executive sales work at the Detroit 
headquarters of the company. 

C. R. Newby, L. K. Cooper and T. J. 
Toner, zone supervisors, have been at- 
tached to the general national sales staff. 

The staff of zone supervisors is now as 
follows: L. F. Smith, Boston; E. W. 
Clarke, New York; H. H. Howe, Pitts- 
burgh; J. P. Headley, Atlanta; E. M. 
Lubeck, Chicago; C. S. Riedel, Minne- 
apolis; E. F. McConaha, Indianapo- 
lis; W. C. F. Morris, Memphis; G. E. 
Clarke, Kansas City; L. A. Smith, 
Dallas, Tex.; W. J. LaCasse, Portland, 
Ore.; E. E. Thompson, San Francisco. 

Acceptance Corp. Will Buy Notes Taken 
by Truck Dealers 

New York City, Nov. 6 — A new 
credit department has been opened by 
the Acceptance Corp., 55 Liberty Street, 
this city. Under the new plan a dealer 
can now accept notes in part payment 
for a truck which the corporation 
agrees to purchase from him. This en- 
ables the dealer to pay the truck maker 
cash for his product and permits the 
dealer to get the concessions, discounts 
and freight allowances usually made to 
cash customers. It will also relieve him 
of the bother of collecting the notes from 
the customer or financing any part of 
the transaction. 

This corporation started business in 
1909 and includes in its board of direc- 
tors R. M. Owen, R. A. Rainey, R. H. 
Montgomery, E. D. Bird and D. B. 
Mills. 

Lakey Leaves Foundry Co. 

Muskegon, Mich., Nov. 5 — Vice-presi- 
dent and general manager William B. 
Lakey, of the Lakey Foundry & Machine 
Co. has resigned to give all his attention 
to the Pressed Steel Co. which he or- 
ganized recently. This concern occupies 
the building formerly used by the Mus- 
kegon Pattern Works. 
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To Investigate Ex- 
port Trade 

Federal Trade Commission To 
Send Out Letters of In- 
quiry for Referendum 

Washington, D. C, Nov. 6 — In the 
near future the Federal Trade Commis- 
sion will send out to the automobile and 
supply manufacturers a letter of in- 
quiry, followed up by a brief schedule, 
as a part of the investigation of condi- 
tions that affect American foreign trade. 
Congress has empowered the commission 
to make an investigation and to report 
the facts with such recommendations as 
it deems advisable. 

It is pointed out that the war in Eu- 
rope has so affected the trade of the 
world that American enterprise has a 
peculiar opportunity to supply the wants 
of foreign markets and to secure a 
greatly enlarged share of their trade. 
The commission, therefore, deems it to 
be its duty to complete with all possible 
dispatch an investigation which may 
assist Congress in determining what ac- 
tion may be required in the public inter- 
est for the promotion of American for- 
eign trade. 

By public hearings throughout the 
country and by other means the commis- 
sion has been gathering facts and in- 
formation as a basis for its report to 
Congress. It now wishes to obtain in- 
formation from a large number of men 
who were unable to appear at the hear- 
ings. For this purpose these letters and 
schedules will be sent out. 

30,000 Letters to Go Out 

About 20,000 letters will go to Amer- 
ican manufacturers and producers and 
about 10,000 will be sent to other au- 
thorities on foreign trade conditions, such 
as export commission merchants, manu- 
facturers' export agents, importers, do- 
mestic merchants, publicists, lawyers, 
economists, bankers and engineers. 

A return post-card accompanying the 
letter is designed to give the commission 
a broad "yes" or "no" referendum on 
the advisability of export combinations 
and to put it in touch with those who 
are willing to assist the commission by 
furnishing further facts and sugges- 
tions. To those who state that they 
will co-operate with the commission in 
furnishing facts, etc., the schedule of 
inquiries will be sent, covering the 
topics on which the commission desires 
information. 

The 20,000 names of manufacturers 
and producers include every important 
branch of American industrial enter- 
prise and represent every shade of 
opinion in regard to the present prob- 
lems of our foreign trade. 



The 10,000 other persons to whom the 
letters of inquiry will be sent include 
even greater diversity of interest and 
thought.- By obtaining facts and sug- 
gestions in this manner from a large 
number of persons with different expe- 
riences and points of view, the commis- 
sion expects to secure a great deal of 
valuable information. 

In its work the commission will also 
receive assistance from the Department 
of State and other government offices. 

Argo Motor Co. Buys Standard 
Electric Plant 

Jackson, Mich., Nov. 6 — A deal has 
been completed whereby the Argo Motor 
Co. has acquired the plant and land of 
the old Standard Electric Co. which it 
has been occupying. It is expected that 
arrangements will be made to enlarge the 
manufacturing facilities of the company, 
it being contemplated to build between 
20,000 and 30,000 Argo cars for the sea- 
son of 1916. 

In connection with the contemplated 
expansion move it is announced that the 
Jackson Motor Parts Co. has been organ- 
ized and incorporated. Its capital stock 
is $210,000. This concern will make 
principally parts for the Argo cars, but, 
it is said, will ultimately also make parts 
for the general trade. L. E. Latta, vice- 
president and general manager of the 
Argo company, has been appointed presi- 
dent and general manager of the 
new parts company. L. E. Wilson, Chi- 
cago, is now managing the Argo business 
and Stanley Whitwarth, Indianapolis, 
has become production manager. 

Pettit and Gittings Case V-P.'s 

Racine, Wis., Nov. 6 — Milton H. Pet- 
tit, formerly of Kenosha, Wis., was 
elected vice-president in charge of plants 
and production of the J. I. Case T. M. 
Co., this city, succeeding F. Lee Norton, 
who resigned as vice-president and gen- 
eral manager of the Case company sev- 
eral months ago. Ellis J. Gittings, 
whose appointment as manager of the 
sales department was announced a few 
days ago, has also been elected a vice- 
president, in charge of sales. Richard 
T. Robinson, for many years secretary 
of the company, also resigned recently, 
as noted, and is succeeded by W. F. Saw- 
yer, formerly sales manager. 

E. G. Norris McQuay-Norris Branch Mgr. 

Seattle, Wash., Nov. 5 — E. G. Norris 
has been appointed Northwest district 
branch manager of the McQuay-Norris 
Company, of St. Louis. He is a brother 
of W. K. Norris, president of the 
corporation which manufactures Leak- 
Proof piston rings. He will have super- 
vision of Washington, Oregon, Idaho, 
Montana and British Columbia business, 
with headquarters in Seattle. 



Ferro Brings Out a 
Twelve 

On Same Linesas Ferro Eight- 
Overhead Valves with De- 
tachable Cylinder Heads 

Cleveland, Ohio, Nov. 10— It has for 
a long time been an open secret that the 
Ferro Machine & Foundry Co., this city, 
has been developing a twelve along the 
lines of the Ferro eight- designed by 
Alanson P. Brush. It is understood that 
more than one experimental motor has 
been built and it is now announced that 
the size chosen for the standard product 
will be 2% by 4% in., giving 350.5 cu. 
in. displacement 

The features of the Ferro eight were 
commented upon and illustrated in the 
last issue of The Automobile, so there 
is no need to recapitulate them here, save 
to say that the new engine will have a 
twenty-four-cam camshaft and that the 
rocker mechanism will permit of easy 
adjustment of the tappets. The main 
features of the motor are as follows: 

Weight — without starter or generator. 730 lb. 

Bore 2% 

Stroke ■ « Mj 

Formula hp • •»»•' 

Total piston displacement 350.5 cu. in. 

Mean valve diameter vl34 

Valve lift 0.253 

S R. 1-5-3-6-2—4 
Firing order \ l. 1-5-3-6-2-4 

Three crankshaft bearings.: 

Three camshaft bearings 



Dla. 

Front 1% 

Center 2 

Rear 2% 



Length 
1 15716 
2 

113/16 
Length 



Length Dia. 
3 3/16 1% 

3* 1* 

Dia. 

Connecting-rod bearings side 

by side 2% 1 3/16 

Starter gear ratio 10:1 

Timing gear type Morse chain 

Valve type Overhead inclosed 

Lubrication Pressure feed 

Cooling Pump 

Myers Again Stutz Sales Manager 

Indianapolis, Ind., Nov. 6 — W. D. 
Myers, who was sales manager of the 
Stutz Motor Car Co., this city, and re- 
signed a little over a year ago, has re- 
turned to his old position with the Stutz 
company, that of sales manager. At the 
same time, announcement is made of the 
resignation of H. W. Anderson, sales 
manager of the Stutz company, effective 
on Nov. 1. 

Mr. Myers resigned from the Stutz 
company to organize the Myers-Ebersole 
Motors Co., Kansas City, Mo., which 
controlled the agency for the Cole and 
Regal cars. This business will be con- 
tinued under the management of J. H. 
Ebersole, though Mr. Myers will retain 
his interest. 

Mr. Anderson, who has been identified 
with the automobile business for the past 
ten years, has not yet announced his 
plans for the future, but will make his 
headquarters at the Hotel Astor, New 
York City, for the present. 



Digitized by 



Google 



896 



THE AUTOMOBILE 



November 11, 1916 



New Company Will Finance Time 

Payments On Overland Cars 

Guaranty Securities Co. Formed in Toledo with 

Plan for Carrying Installment Paper — Three Kinds 

of Discount Facilities — Special Plan for Farmers 



Toledo, Ohio, Nov. 8 — Dealers selling 
Overland and Willys-Knight cars are 
now offered facilities for financing time 
payments on cars by a new securities 
company in this city, known as the 
Guaranty Securities Co. A guaranty 
plan has been worked out whereby the 
burden of carrying instalment paper is 
removed from the dealers' and distribu- 
tors' shoulders and carried by the Guar- 
anty Securities Co. Three distinct kinds 
of discount facilities are afforded the 
dealers by the new plan, namely, the dis- 
count of instalment notes on retail sales, 
the discount of farmers' notes on retail 
sales, and the discount of paper growing 
out of sales at wholesale by distributors 
to dealers, with particular reference to 
the winter stocking season. 

In the working out of the plan, the 
Willys-Overland Co. has advised and sug- 
gested a course which would benefit 
Overland dealers, but the Willys-Over- 
land Co. is not in any way connected 
with the Guaranty Securities Co. 

Plan Good for Any Model 

It is a method which will undoubtedly 
effect a great change in the selling of 
Overlands, for by its provisions, any 
dealer is in position to sell a man a ma- 
chine of any model manufactured by 
Overland on a time basis. The buyer 
must, of course, be a responsible party 
whose notes will be good security. 

Briefly, the guaranty plan consists in 
the securing of a down payment by the 
car buyer of a certain prescribed amount 
as given in the accompanying table, and 
the balance in eight monthly instalments, 
a note being given for each instalment. 
The notes secured by the dealer are then 
sent through the distributor to the Guar- 
anty Securities Co., which concern dis- 
counts them, remitting all of the face 
value of the notes except an amount run- 
ning from $100 to $200, depending upon 
the value of the car. This amount the 
dealer receives a deferred certificate for, 
and it is payable when and if the cus- 
tomer's notes are paid. But if a dealer 
does not want to wait for this portion of 
the profit, he can immediately cash the 
certificate at a discount of 5 per cent. 
This does not apply to deferred certi- 
ficates on farmers' notes, which certi- 
ficates are not discountable. 

Going into the details of the plan, the 
car buyer is required to pay a small 
amount in excess of the list price of the 
car, this being for insurance and interest 



on the unpaid balance. The insurance 
covers fire, theft and transportation loss 
and is written under a blanket policy in 
the Automobile Insurance Co., Hartford, 
Conn., which is affiliated with the Aetna 
Life Insurance Co. Any scheme of re- 
ports or checking in order to make sure 
that insurance had been properly written 
on each car would be so cumbersome and 
costly as to be prohibitive. Therefore it 
was decided that the insurance should be 
covered by a blanket policy, it is pointed 
out, and that the charge for this insur- 
ance should be made in a lump sum and 
treated as a part of the time price of the 
car. 

Books Sell for $1 Each 

Forms have been provided on which to 
make the sales of cars under the guar- 
anty plan in each of the different States 
so as to conform to the various laws. 
These forms are furnished to the dealers 
at $1 per book. 

In making a sale under the plan, the 
first thing the dealer does is to make the 
necessary inquiries of the buyer so as to 
fill out the purchaser's statement intel- 
ligibly. This statement is one of the 
forms supplied. The mortgage and notes 
are then filled out, and the insurance req- 
uisition. From the moment this insur- 
ance blank is filled out and mailed by the 
dealer, the car is covered against fire and 
theft. A certificate of participation, 
showing the interest of the purchaser in 
the insurance, is issued in duplicate when 
the papers reach Toledo, one copy going 
to the customer and one accompanying 
the notes as collateral. 

Having made the deal, the dealer in- 
dorses the notes, signs the assignment 
on the back of the mortgage, sending the 



papers on to the distributor. The latter 
also indorses the notes, signs and dates 
the mortgage or assignment and sends 
all the papers on to the Guaranty Se- 
curities Co. The latter then sends the 
money and deferred certificate to the dis- 
tributor, from whom the Guaranty com- 
pany actually buys the notes, but if the 
distributor receives them from a dealer, 
he at once indorses both check and cer- 
tificate and sends them on to the dealer. 

Dealer Must Handle Repossessions 

The purpose of holding back the $100, 
$150 or $200 in the form of a deferred 
certificate is two-fold: First, the deal- 
er's interest must be tied to the trans- 
action until all the notes are paid, as the 
Guaranty Securities Co. is not in, and 
cannot enter, the automobile business, 
and in the event of a repossession of one 
car out of a hundred, it is necessary 
that the dealer handle the repossession. 
Therefore, it is thought only fair that he 
should wait for a part of his profit until 
his customer has paid out The second 
reason is that the deferred certificate is 
necessary to provide the required bor- 
rowing margin for the Guaranty Se- 
curities Co. to finance the proposed pur- 
chases of this paper, which are likely to 
run into several million dollars. This 
money must come from banking centers, 
and in order to borrow it at the proper 
rate and in such unlimited quantities as 
to comply with the Guaranty Securities 
Co. arrangement with the Willys-Over- 
land Co., it is stated that a margin of 
25 per cent in the notes is necessary, so 
that they may deposit $1.25 worth of 
notes against every dollar borrowed. 
This margin is obtained by the deferred 
certificate. As already stated, these cer- 
tificates are, however, cashable through 
the distributors at 5 per cent discount, 
and the distributors can in turn use them 
in lieu of cash in paying for cars or other 
merchandise bought of Overland, at a 
discount of 50 cents per month for the 
unexpired term of the customer's notes. 
If the certificates are for $150, the 
charge is 75 cents per month; $200, $1 
per month. 



Monthly Installment Sales Table 



s 

9 
10 
11 
12 
13 
14 

in 

16 
17 
18 
19 
20 
21 



List— f.o.b. Toledo $750.00 

Interest and insurance charge 

Time price 

Cash down ... 

Note one month 

Note two months 

Note three months 

Note four months 

Note five months 

Note six months 

Note seven months 

Note eight months 

Total notes 

Deduct interest and Insurance.... 

Deduct discount 

Proceeds 

Cash 

Deferred certificate 

Cash from customer 

Cash from Q. S. Co 

Total cash 

Five car dealers cost 



Mode 


1 83 , 


, Model 84 . 


Model 86, 


Touring 


Roadster 


Touring 


Roadster 


Touring 


$750.00 


$725.00 


$1,095.00 


$1,060.00 


$1,145.00 


25.00 


25.00 


35.00 


35.00 


36.00 


775.00 


750.00 


1.130.00 


1,095.00 


1.180.00 


275.00 


250.00 


530.00 


495.00 


580.00 


50.00 


50.00 


75.00 


75.00 


75.00 


60.00 


60.00 


75.00 


75.00 


76.00 


60.00 


60.00 


75.00 


75.00 


76.00 


60.00 


60.00 


75.00 


75.00 


76.00 


65.00 


65.00 


75.00 


75.00 


75.00 


65.00 


65.00 


75.00 


75.00 


75.00 


75.00 


75.00 


75.00 


75.00 


75.00 


75.00 


75.00 


75.00 


75.00 


76.00 


500.00 


500.00 


600.00 


600.00 


600.00 


25.00 


25.00 


35.00 


35.00 


$6.00 


7.50 


7.50 


9.00 


9.00 


9.00 


467.50 


467.50 


566.00 


556.00 


666.00 


S67.50 


367.50 


406.00 


406.00 


406.00 


100.00 


100.00 


150.00 


150.00 


160.00 


275.00 


250.00 


530.00 


495.00 


580.00 


367.50 


367.50 


406.00 


406.00 


406.00 


642.50 


617.50 


936.00 


901.00 


986.00 


630.00 


609.00 


920.00 


895.00 


962.0O 
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For farmers' accommodation, the plan 
is a little different. The fanner is ac- 
customed to pay for his goods at harvest 
time, and in order to meet his require- 
ments the Guaranty Securities Co. has 
modified its arrangement on installment 
paper so that a note or notes may be 
given for the deferred payment due at 
any time up to eight months. Further, 
the farmers' notes will be purchased 
direct from dealers as well as distribu- 
tors, and will not be handled through the 
latter at all. The deferred certificate 
issued on farmers' notes cannot be dis- 
counted, but must be held by the dealer 
making the sale until the notes are paid. 

The procedure in making the sale to 
a farmer under this plan is substantially 
the same as in the deferred payment 
method, except that the mortgage, con- 
tract of conditional sale, or lease will 
not be assigned to the distributor, but 
the bottom assignment printed on the 
back of the form, running directly to the 
.Guaranty company, will be used by the 
dealer instead. 

Third Plan— Sight Drafts 

Due to the fact that dealers in very 
many cases are unable during the winter 
season to borrow suitable amounts with 
which to take their allotments in cars 
from the distributors, and because deal- 
ers often ask for assistance so that in- 
stead of having a large number of cars 
in warehouses and distributing points 
they would be more generally distributed 
through the country in the hands of 
dealers, where they can be seen by pos- 
sible buyers, the third kind of discount 
facilities was fostered by the Guaranty 
company. The plan is for the distributor 
to draw his draft at 1 to 4 months sight 
on the dealer, with bill of lading at- 
tached. These drafts will bear interest 
from the date of their acceptance, and 
each draft will usually cover a carload 
of cars. Drafts may be paid in whole or 
in part at any time up to their maturity, 
and interest will cease on each car cov- 
ered by the draft as paid for. 

There is no cost to distributor involved 
in this plan, as the Guaranty Securities 
Co. will buy the acceptances from the 
distributor for their face value less only 
the cost of accommodation. In other 
words, the distributor will get his full 
dealer price for the cars out of the ac- 
ceptance. The proceeds of the draft will 
be sent to the distributor in cash except 
that a deferred certificate for $150 per 
car will be issued, payable when and if, 
the acceptance is paid by the dealer. 

Allen Plant Is Busy 
Bucyrus, Ohio, Nov. 6 — The Allen 
Motor Co., which recently finished an ad- 
dition to its motor plant at Bucyrus, re- 
ports its shops working day and night for 
the past sixty days and is not yet caught 
up on its orders for the touring car. 



Buffalo Engineers 
Talk Motors 

Many Automobile and Motor 
Engineers Among 350 at 
Eng. Society Meeting 

Buffalo, N. Y., Nov. 4 — At a meet- 
ing of the Engineering Society of Buf- 
falo held at the Statler hotel last night, 
the subject of multi-cylinder gasoline 
engines was discussed. There were 350 
members of the society in attendance, 
many of whom are prominent in the au- 
tomobile industry. 

The subject was presented by O. E. 
Hunt of Detroit, engineer of the Pack- 
ard Motor Car Co., and the discussion 
was carried on by David Fergusson, en- 
gineer of the passenger car department 
of the Pierce-Arrow Company; O. E. 
Spillman of the Herschell-Spillman Co., 
Tonawanda; Ernest Harris, assistant to 
Mr. Fergusson, and Otto Burkhardt, 
also of the Pierce plant. 

Mr. Hunt's presentation included the 
letter which J. G. Vincent wrote the 
Packard company urging the concern, of 
which he is vice-president, to build a 
twin six motor. Mr. Hunt dwelt on the 
engineering considerations in designing 
a twelve-cylinder car in particular and a 
multi-cylinder type in general. Mr. Fer- 
gusson defended the six and sought to 
prove by scientifically worked-out dia- 
grams that the characteristics of the six- 
cylinder motor with the cylinders ar- 
ranged in a single row are as good as 
those of the twelve or twin six arrange- 
ment 

Detroit Chassis Co. Formed 

Detroit, Mich., Nov. 5 — The Detroit 
Chassis Co. has been organized tempo- 
rarily capitalized at $10,000 and has 
leased the plant formerly occupied by 
the Vitralite Co., west Grand Boulevard 
and Hubbard Avenue, where manufac- 
turing of a standard chassis has been 
started. 

It is the object of the new company to 
cater especially to carriage and b'iggy 
makers and offer them a chassis at a 
reasonable price. 

Before the new concern decided to or- 
ganize those interested in it investigated 
the possibilities of the undertaking and 
came to the conclusion that the idea was 
a good one. In fact the company started 
with several large orders, one of which 
is for 600 chassis for Smith & Sons, Lon- 
don, Eng. 

Instead of putting out a chassis with 
a specified line of parts or components 
such as carbureter, ignition system, 
starting and lighting system, this part 
of the equipment will be entirely optional 
with the party or concern placing an 
order, and the price will naturally be 



made according to the equipment re- 
quired. The chassis itself will be only 
made in one size, 110 in. wheelbase. The 
motor will be a four-cylinder block, 3% 
by 5. The wheels will be of the artillery 
type, with 32 by 8% tires. 

Te Discuss Philadelphia S. A. E. Section 
New York City, Nov. 9 — A meeting 
of the S. A. E. members located in Phila- 
delphia will be held in that city to-mor- 
row for the purpose of discussing the ad- 
visability of forming a local organization 
to carry on activities in that vicinity. A 
dinner will start the program of the eve- 
ning after which there will be addresses 
by members of the council of the society 
and by members of the governing com- 
mittee of the Metropolitan section who 
have been invited to attend. 

Schipper Treasurer Metropolitan S. A. E. 

New York City, Nov. 9 — At a meeting 
of the Governing Committee of the Met- 
ropolitan Section of the Society of Auto- 
mobile Engineers, J. Edward Schipper, 
technical editor of The Automobile, 
present secretary of the section, was ap- 
pointed treasurer to succeed Prof. W. C. 
Marshall, who recently resigned. The 
governing committee of the section now 
consists of R. McA. Lloyd, chairman; J. 
Edward Schipper, secretary-treasurer ; 
N. B. Pope and Joseph A. Anglada. 

Gray Is Haynes Advertising Manager 

Kokomo, Ind., Nov. 8 — R. T. Gray has 
been appointed advertising manager of 
the Haynes Automobile Co., this city, and 
has already taken up his duties. 

Mr. Gray is a graduate of the Engi- 
neering Department of Purdue Uni- 
versity, and is well versed in the techni- 
calities of the automobile, as well as hav- 
ing had considerable experience in gen- 
era] advertising. 

Logan with McGraw Tire 

East Palestine, Ohio, Nov. 4 — W. V. 
Logan, recently manager of the manu- 
facturers' department of the Goodyear 
Tire & Rubber Co., is now associated 
with the McGraw Tire & Rubber Co. in 
the capacity of assistant general sales 
manager. His efforts for the immedi- 
ate future will be confined to the open- 
ing of new accounts with passenger and 
commercial car manufacturers. 

Germans Make Alcohol from Potatoes 

London, Eng., Nov. 5 — A report from 
Germany states that that country is 
making great use of its potatoes, of 
which there is a great surplus. One of 
the results is wood alcohol, with which 
automobiles are now largely driven. 

Three Bodies for National Twelve 
Indianapolis, Ind., Nov. 6 — The Na- 
tional Motor Vehicle Co., this city, will 
equip its new Highway Twelve wjtifr 
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three types of bodies for 1916, including 
a three-passenger roadster, a four-pas- 
senger coupe and a five-passenger sedan. 

All three of these body types follow 
out the same general trend of National 
body construction that has been noted in 
previous models. The Highway coupe 
sells for $2,650; the five-passenger sedan 
has a center door on the right side and a 
forward door on the left, and sells for 
$3,200; the three-passenger roadster 
sells for $1,990. 

Goodyear Gross Business Totals 
$36,000,000 

Akron, Ohio., Oct. 5— Gross business 
of the Goodyear Tire & Rubber Co. for 
the fiscal year to Oct. 31 last reached a 
new record of over $36,000,000, an in- 
crease of $5,000,000, or 16 per cent over 
1914, and $11,000,000 over 1912. The 
company turned out more than 2,000,000 
tires during the year, but in the last 
three months has been making 12,000 to 
13,000 a day, at an annual rate close to 
4,000,000. In the year 1913-1914, 1,- 
479383 tires were sold. 

Chalmers Stock to Pay $12 a Share 

New York City, Nov. 4 — The Chal- 
mers Motor Co., Detroit, which has been 
paying at the rate of $10 a share an- 
nually on its common stock for the past 
four years, will start the year 1916 with 
an increased rate. The new basis, it is 
understood, will be $12 a share annually, 
or at the rate of $3 quarterly. The in- 
crease will start in January and will be 
due to enlarged production and earnings, 
profits so far indicating a surplus for the 
current fiscal year equal to $30 a share 
on the common. The stock is $100 par 
value and is selling at 160. 

In August, 1910, the company de- 
clared a stock dividend of $900 a share. 
In October, 1912, another stock dividend 
of 33 1-3 per cent was declared, fol- 
lowed in June, 1913, with another stock 
dividend of 25 per cent. 

Olds Sales Gain 133% 

Lansing, Mich., Nov. 6 — Sales of the 
Olds Motor Works during August, Sep- 
tember and October, are reported to 
have been 133 per cent larger than dur- 
ing the same period last year. The in- 
crease would have been greater had it 
not been impossible to produce cars in 
sufficient number. Production is now 
being increased as much as possible and 
the manufacturing floor space has been 
increased for that purpose. 

House with Vacuum Oil 
Detroit, Mich., Nov. 6 — C. M. House, 
who was engineer of the Briggs-De- 
troiter Co. is now with the engineering 
staff of the Vacuum Oil Co. at their 
headquarters in Detroit. 



Earn 19% on New 
Peerless Stock 

Based on Actual Shipments of 
Combined Subsidiaries for 
Calendar Year 

New York City, Nov. 9 — The books 
and accounts of the Peerless Motor Car 
Co., Cleveland, Ohio, and the General 
Vehicle Co., Long Island City, which 
were merged to form the Peerless Truck 
& Motor Corp. last week, indicate, ac- 
cording to a preliminary examination 
by Touche, Niven & Co., chartered ac- 
countants, that the earnings from actual 
shipments of the combined companies for 
the current calendar year are at the rate 
of 19 per cent per year on the new $10,- 
000,000 of capital stock of the new corpo- 
ration. This is after deducting interest 
charges on the $5,000,000 of new notes 
and after setting aside liberal amounts 
covering depreciation, etc. 

Aside from the notes mentioned, the 
corporation will have no bonded indebted- 
ness, except a mortgage of $300,000 on 
the real estate and building which it 
owns at Fifty-seventh Street and Broad- 
way, this city, which is used partly as a 
sales depot, the equity in which exceeds 
the amount of the mortgage, and returns 
a good income. 

Assets are said to have been reduced 
to a conservative basis by writing off all 
bad debts and substantial amounts cover- 
ing depreciation of buildings and equip- 
ment, though both the Cleveland and 
Long Island City plants are of recent 
construction, in good condition and in a 
high state of manufacturing efficiency. 
The consolidated net current working 
assets of the new corporation, exclusive 
of plants and equipment, will amount to 
$3,378,000 in excess of all liabilities, $2,- 
370,000 of this being cash in banks. 

The total capitalization of the new 
corporation, which is organized under 
the laws of Virginia, is $20,000,000, all 
common stock, of which $10,000,000 is 
to be issued now while the balance is to 
be reserved for the conversion of the 
new $5,000,000 ten-year 6 per cent notes 
convertible after one year into stock of 
the corporation at par, which is $50 per 
share. 

Probable Board of Directors 

While the composition of the board of 
directors of the new corporation has not 
yet been definitely determined, it is prob- 
able that it will include the following: 

C. V. Rich, vice-president of the Na- 
tional City Bank and president of the 
National City Co.; E. R. Tinker, Jr., 
vice-president Chase National Bank; 
P. J. Mcintosh, 26 Broadway, president 
of General Gas Appliance Co., director 
of Montreal Public Service Corporation, 



Halifax Electric Tramway Co., Imperial 
Trust Co., Montreal, United States In- 
dustrial Alcohol Co., etc.; B. G. Tre- 
maine, F. S. Terry, identified with Gen- 
eral Electric Lamp Works at Cleveland; 
P. D. Wagoner, president of General 
Vehicle Co., Long Island City; L. H. Kit- 
tredge, president of the Peerless Motor 
Car Co., Cleveland; Harrison Williams, 
identified with Cleveland Electric Illumi- 
nating Co. as chairman of the board, 
also with Republic Railway & Light Co., 
Federal Utilities, Inc., etc. 

The management of the subsidiary 
companies comprise the following direc- 
tors for the Peerless Motor Car Co.: 
L. H. Kittredge, president; T. W. Freeh, 
vice-president; L. H. Treadway, presi- 
dent of Peck, Stow & Wilcox Co.; A. B. 
McNairy, director of Cleveland Trust 
Co.; C. E. Sullivan, vice-president Cen- 
tral National Bank, Cleveland; H. A. 
Tremaine, J. B. Crouse, associated with 
the National Lamp Works of the General 
Electric Co.; and G. B. Siddall, president 
of the Lorain & Southern Railway. 

Directors of the General Vehicle Co. 
are: P. D. Wagoner, president; A. W. 
Burchard, vice-president of the General 
Electric Co.; M. F. Westover, secretary 
of the General Electric Co., and E. A. 
Carolan, A. K. Baylor, W. B. Potter and 
F. C. Pratt, all identified with the Gen- 
eral Electric Co. 

Stewart-Warner Earnings Estimated at 
16 Per Cent on Common 

Chicago, III., Nov. 4 — Stewart-War- 
ner Speedometer earnings for nine 
months ending Sept. 30, exceed entire 
earnings of 1914 and this year's earn- 
ings are estimated at 16 per cent on com- 
mon stock. The company retired out of 
earnings $246,000 preferred stock. 

The profits of the corporation for the 
quarter ended Sept. 30, amount to about 
$447,000, a record for any three-month 
period. For the nine-month period the 
profits were $1,221,350, against $848,127 
for this period last year. 

Plans are being prepared for a fac- 
tory, six stories, at Wolfram Street and 
Lincoln Avenue. 

Tiraken Roller Bearing Business 120 Per 
Cent Over 1914 
Detroit, Mich., Nov. 6 — The business 
of the Timken Roller Bearing Co. shows 
an increase of 120 per cent for October 
over the same month's business in Oc- 
tober, 1914, and an increase of 25 per 
cent over the business of September, 
1915, according to Herman Ely, secre- 
tary of the company. This increase is 
not due to war orders but to the natural 
increase in car manufacturers' business. 

Musgrave with Pathfinder 

Indianapolis, Ind., Nov. 5 — H. G. 
Musgrave has been appointed assistant 
director of sales of the Pathfinder Co. 
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Stevens-Duryea May 
Resume 

Negotiations Under Way for 
Sale of Springfield Property 
—New Capital Interested 

Springfield, Mass., Nov. 6 — There 
are persistent rumors that the Stevens- 
Duryea cars will be manufactured again. 
Negotiations are in progress for the sale 
of the- Olmstead and Tuttle factory situ- 
ated off Springfield Street that has a 
taxed value of $69,000. James L. Do- 
herty, trustee of the estate, admitted 
that negotiations are under way for the 
sale of the property, but he refused to 
say who the prospective buyer was. Of- 
ficials of the New England Westing- 
house Co. which bought the Stevens- 
Duryea plant stated that they were not 
looking for any other factories at 
Springfield. So the talk about the 
Stevens-Duryea reorganization became 
current again. The company still has 
its plant for the making of parts to 
supply owners, but it is not large enough 
for manufacturing purposes. But the 
Olmstead and Tuttle factory would give 
it the needed facilities. According to 
the information gleaned a new charter 
will be applied for and work started on 
some cars again with new capital fur- 
nished by others not identified with the 
old company. 

Gunn U. S. Tire President 

New York City, Nov. 4 — J. N. Gunn 
has been chosen as the new president of 
the United States Tire Co. in full charge 
of manufacturing and selling. He has 
also been appointed assistant to the 
president of the United States Rubber 
Co., of which the tire company is a sub- 
sidiary. E. S. Williams resigns the 
presidency of the tire company in order 
to devote most of his attention to the 
mechanical rubber business of the 
United States Rubber Co. 

Mr. Gunn has been assisting the tire 
and parent company since last June in 
important efficiency work. During this 
work Colonel S. P. Colt, president of the 
parent company, arranged to have Mr. 
Gunn become assistant to the president, 
and at the same time, because of the de- 
sire of Mr. Williams to be relieved to a 
great extent from the work of directing 
the tire company, the recommendation by 
Williams that Gunn be made president 
of the tire company, was also put into 
effect. 

Mr. Gunn has been a prominent figure 
in the automobile field, having been for 
1% years general manager of the 
Studebaker Corp. He has been the head 
of Gunn, Richards & Co., New York City, 
business and efficiency engineers. For 



the purpose of systematizing and 
straightening out the plan of adminis- 
tration of the Studebaker Corp., follow- 
ing the merging of the Everitt-Metzger- 
Flanders Co., Detroit, and the Stude- 
baker Bros. Mfg. Co., South Bend, Ind., 
in 1911, he took the general manager- 
ship from December, 1911, until July, 
1913, when his work was completed. 

S. P. Colt, president of the United 
States Rubber Co., states that earnings 
this year will not be as large as in 1914. 
He states that it is costing that company 
considerably more to make tires now 
than it did in the early part of the year. 
The cost of fabric used by this company 
in the make-up of tires is probably 20 
per cent higher than at the start of the 
year. Crude rubber is about 6 cents 
higher than then. Some other articles 
used in the manufacture of tires are no 
higher, but the materials used average 
in the neighborhood of 10 per cent more 
than a year ago. 

The company is now turning out over 
8000 tires a day. It is its intention to 
bring the tire capacity up to between 
13,000 and 14,000 tires daily in the near 
future. 

Approve Plan for Paying Maxwell 
Back Dividends 

New York City, Nov. 10 — At a spe- 
cial meeting held here to-day the holders 
of the stock trust certificates of the Max- 
well Motor Co. ratified the plan recently 
submitted by the directors for the retire- 
ment of the accumulated 14% per cent 
back dividends on the first preferred 
stock by the issue of non-interest-paying 
warrants convertible into first preferred 
stock at par. The issue of $1,050,000 ad- 
ditional first preferred stock was also 
authorized at the meeting. 

Studebaker Heads $1,000,000 Tire Co. 

South Bend, Ind., Nov. 5 — Peter E. 
Studebaker, son of the late Henry Stude- 
baker, one of the founders of the -Stude- 
baker Corp., has accepted the presidency 
of the International India Rubber Tire 
Co., a $1,000,000 corporation recently 
organized in South Bend. The concern 
will make automobile tires and sell direct 
to the dealers. 

The officers of the company are : E. H. 
Schwab, Bethlehem, Pa., vice-president; 
G. W. Odell, Findlay, Ohio, secretary; 
J. R. Nobile, treasurer. These men, with 
William S. Moore, city engineer of Grand 
Rapids, Mich., form the board of direct- 
ors. The plant will be in South Bend. 

E. R. Erskine, president of the Stude- 
baker Corp., in response to an inquiry, 
stated that the proposition is yet in em- 
bryonic state and that neither the Stude- 
baker Corp. nor any of its officials are in- 
terested financially or commercially in 
the proposition. 



Studebaker Earns 
$10,000,000? 

Per Share Surplus of $30 as 
Compared with $15 
in 1914 

New York City, Nov. 4 — Earnings of 
the Studebaker Corp. for 1915 will fall 
slightly short of reaching the $10,000,000 
mark, compared with a surplus for 1914 
of $3,752,916 after allowing a charge- 
off of $402,698 for "extraordinary ex- 
penses." On the $27,931,600 common 
stock now outstanding these profits work 
out a per share surplus this year of 
somewhat over $30, compared with just 
under $15 last year. 

Mostly Domestic Business 

The larger part of this earning power 
of between $9,000,000 and $10,000,000 is 
from domestic business entirely. 

Last week was a record one with ship- 
ments of 1510 cars, and October was the 
record month, with shipments of 6009 
cars. AH these machines were for do- 
mestic consumption. The company is do- 
ing an excellent export business to South 
and Central America, Australia and the 
Far East. Its domestic demand, espe- 
cially in the East, has been very heavy. 
The sales in Boston, Philadelphia, and 
New York in the past year have doubled. 

The directors of the company yester- 
day declared a quarterly dividend of 1% 
per cent on the common stock, and an 
extra dividend of 1 per cent. According 
to a statement issued by President A. R. 
Erskine, this places the junior shares on 
a regular 10 per cent annual basis. His 
statement reads: 

Orders Running High 

"It is the belief of the management 
that the 1 per cent extra dividend will be 
declared regularly hereafter, as the cur- 
rent business of the company, exclusive 
of any so-called war orders of which the 
company has been a recipient, is running 
at a rate which will fully justify a 10 per 
cent return to stockholders, and will 
leave ample surplus earnings for the ex- 
tension of the business without any ne- 
cessity for borrowing." 

"The corporation is now entirely free 
from floating debt excepting $2,308,500 
of serial notes, respecting which arrange- 
ments have been made to call which is 
the earliest possible date on which they 
can be paid in accordance with the in- 
denture under which they were issued." 

The Studebaker common dividend since 
May 4, 1916, has been on a 5 per cent 
basis, 1% per cent having been declared 
quarterly. Studebaker shareholders were 
recently offered the right to subscribe 
to 26,380 shares of treasury stojfc *t 
$110 a share. ^ 
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Monarch To Concen- 
trate on Eight 

Adopts Distinctive Silver-Al- 
uminum Finish for Wheels 
— Price Is Unchanged 

Detroit, Mich., Nov. 8 — The Mon- 
arch Motor Car Co., this city, will pro- 
duce only one stock model for 1916, an 
eight-cylinder, seven-passenger touring 
car, which it has christened, "the car 
with the silver wheels." The price re- 
mains at $1,500. Mechanically the car 
is the same model as previously brought 
out, but a number of refinements have 
been made in the body and finish to bring 
the car up to the latest design. 

3 by 5 High-Speed Motor 

The motor is a 3 by 6 Herschell-Spill- 
man with the cylinder blocks set at a 90- 
deg. angle. The cylinders are slightly 
staggered, allowing the connecting-rods 
to be placed side by side on separate 
bearings, thus avoiding the yoke-end con- 
struction. The motor is essentially of 
the light weight, high-speed type, and 
will develop upwards of 74 hp. at 2400 
r.p.m., according to its manufacturer. 
Two mufflers are used. 

The gearset on the new model is made 
by the Detroit Gear and Machine Co., 
and is in unit with the motor. Drive is 
by tubular shaft through a double uni- 
versal of standard design. Axles are of 
Columbia make, the rear being floating 
with spiral bevel gears. Gemmer steer- 
ing gear is used and the drive is from the 
left with center control, the gearshift 
lever operating on the power transmis- 
sion direct. 

The rear springs are three-quarter 
elliptic and take the driving stresses. The 
brake rod assembly has been altered 
somewhat to secure a thoroughly acces- 
sible and powerful construction, and both 
sets are on the rear wheels. The frame 
has been altered so as to have a slight 
kick-up in the rear. 

Zenith Duplex Carbureter 

The carbureter is a Zenith of the du- 
plex, eight-cylinder model, and the igni- 
tion is by the Atwater Kent automatic 
advance system. Starting and lighting 
is Ward Leonard, especially adapted to 
the Monarch car with flywheel applica- 
tion through a Bendix driving pinion. 
The two-unit system is used, with the 
motor for starting separated from the 
generator for lighting. Fuel feed is by 
Stewart vacuum system. The gasoline 
tank is in the rear and has been in- 
creased in capacity. 

Upholstery is flush type, and of genu- 
ine, long-grain leather, being cut away 
from the back of the front seats, giving 
the effect approaching that of the double 



cowl body. Fenders are crowned and 
rounded to the curve of the wheels, which 
are silver-aluminum finished, giving the 
car its name. 

The wheelbase of the Monarch is 125 
in. Tires are 33 by 4%, safety tread in 
the rear. Equipment is unusually com- 
plete. 

6-Tonner Completes Worm Line of 
Gramms 

Lima, Ohio, Nov. 6 — Completing the 
line of worm-driven trucks produced by 
the Gramm-Bernstein Co., Lima, Ohio, a 
new model rated at 5 to 6 tons capacity 
has recently been added to the 1916 offer- 
ing of B. A. Gramm trucks. The other 
trucks are 1, 1%, 2% and 3% tons size 
respectively, and all models are similar 
in general lay-out. 

The new heavy-weight replaces the 
former 6-ton chain-driven B. A. Gramm, 
and like all of the more recent B. A. 
Gramm productions has its motor under 
a conventional hood instead of between 
the seats as in the first 2- and 3-ton 
models. Another departure to be found 
in this model is in the motor, which, in- 
stead of having six cylinders as previ- 
ously, has but four, the new four, with 
cylinders 4% by 6% in., has 375 cu. in. 
displacement, the respective horsepower 
ratings by the standard formula being 
40.8 for the six and 32.4 for the four. 

The present B. A. Gramm line consists 
of the following models, tabulated ac- 
cording to principal specifications: 

Capacity, 

Toni 1 V/ 2 2>/ t 3>/ z 5-6 

Price . . . $1,500 $1,800 $2,600 $3,400 $4,300 

Wheelbase 118 130 156 168 168 

Tires, front 34x3 34x3% 36x4 36x5 36x6 

Rear. . . 34x4 36x5 36x4d 40x5d 40x6d 

Drive .... worm worm worm worm worm 

Any of these models will be equipped 
with an electric lighting and starting 
system for $200 extra, or with the light- 
ing system only for $100 extra. 

Choice of Stromberg or Zenith car- 
bureters is offered on chassis either for 
domestic or export purchase, fed by grav- 
ity from a tank beneath the seat. A 
Bosch magneto is used for ignition. 



De Tamble Equipment Sold for Taxes 

Anderson, Ind., Nov. 4 — The equip- 
ment of the De Tamble Motors plant was 
recently sold for delinquent taxes to 
Elmer Eckhouse of Indianapolis. The 
property consists of all machinery, en- 
gines and boilers that go to make up the 
plant. The amount of delinquent tax 
due the county by the company was 
$1,150. 

Negotiations, it is said, are being made 
for the resumption of operations at the 
De Tamble plant. An out-of-town con- 
cern has taken up the matter of re-open- 
ing the plant, which has been practically 
idle for two or three years. 



Cummins-Monitor 
Adds a Six 

3 by 5 In. L-Head Motor- 
Car Sells for $895— To 
Continue Four 

Columbus, Ohio, Nov. 6 — For 1916 
the Cummins-Monitor Co., this city, will 
add a six-cylinder to its line, to sell 
at $895, and continue the four-cylinder 
touring car and roadster models previ- 
ously made, selling at $795. The motor 
used in the six-cylinder model is a 3 by 
5-in. L-head, designed along the lines of 
accessibility and light weight. 

The chassis is rigidly braced and re- 
inforced to withstand the hardest usage, 
yet is free from complications. A sim- 
ple system of brake equalization is used, 
which has proved very efficient in the 
test of the new six. The front springs 
are semi-elliptic and the rear, three- 
quarter elliptic, underslung, with a 
swinging saddle, designed to prevent the 
usual solid impact when passing over 
very rough roads. 

Tires are 33 by 4 with non-skids in the 
rear. Wheels have large drums with in- 
ternal expanding and external contract- 
ing brakes, the latter being leather-cov- 
ered to protect the linings from dirt and 
grit. The rear axle ratio is 4 to 1. 

The body, which is mounted on a 115- 
in. wheelbase, has been designed to give 
ample room, both in the front and rear 
compartments. Upholstering is in genu- 
ine leather, and the cushions are built 
with extra deep springs and with a grad- 
ual slope toward the back. The body is 
finished in Brewster green with dark 
blue as an option, with the rest of the 
car in back. Vacuum fuel feed is em- 
ployed, the gasoline tank being in the 
rear. 

Slight Changes in Fours 

Very slight changes are to be noted in 
the four-cylinder models. The 4-30, 
which has a 108-in. wheelbase, is a 
streamline design. Fuel is carried in the 
rear of the roadster and under the cowl 
of the touring car. The motor used in 
the four is a Golden, Belknap and 
Swartz, 3% by 4%. Cylinders are 
block-cast, with removable head. Lubri- 
cation is by force feed to the main bear- 
ings, but the splash system is used for 
the other parts. 

Cooling is by thermo-syphon, and the 
clutch is a multiple disk, the gearset be- 
ing three-speed selective. 

The rear axle is a Russell floating type, 
with 1%-in. shafts. Hyatt roller bear- 
ings are used in the axle and the driv- 
ing shaft. Brakes are inclosed to pre- 
vent mud and dust from reaching the 
linings. The steering gear is of the ir- 
reversible type and has a 17-in. wheel. 
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Splitdorf ignition is used with a 12- 
volt Disco electric generator and motor 
for cranking and lighting. Tuthill semi- 
elliptic springs are found in the front of 
the four and three-quarter elliptic in the 
rear. 

Speedometer, ignition switch, ammeter 
and lighting switch are carried in a unit 
case on the instrument board and are il- 
luminated at night by a dash lamp. The 
windshield is rain-vision, ventilating. 
Tires are 32 by 3%, non-skid in the rear, 
with demountable rims and one extra 
rim goes with each car. 



Jeffery Sedan for $1,165 

Kenosha, Wis., Nov. 6 — The Thomas 
B. Jeffery Co., this city, has brought out 
a sedan for its four-cylinder chassis to 
sell at $1,165. The sedan top is easily 
removed, converting the car into an open 
machine at the first approach of warm 
weather. 

The entire car is built in the Jeffery 
factory, and looks like a permanent in- 
closed car. 

The roof of the car is of laminated 
wood construction covered with a fine 
quality of top material. The rear sec- 
tion of the body of the top is metal, and 
the supports and sills are of a very sub- 
stantial character. Yet with all this 
strength and appearance of permanence, 
the weight of the top is but approxi- 
mately 200 lb. Taking into consideration 
the removal of the summer top, this 
makes a total added weight of a little 
over 100 lb. 

The glass in the windows is of 3/16-in. 
crystal plate, ground and polished. In 
the broad forward windows and in the 
doors, the glass is arranged to drop half 
way. The rear window is extra large, 
providing more than ample light and 
vision. This window and the two rear 
side windows are provided with silk 
portiere curtains. 

Because of the substantial construction 
of the top and careful padding between 
the top and main body of the car, there 
is said to be no rattle, even over the 
roughest roads. This careful padding 
also protects the top of the touring body 
— doing away with the need of refinish- 
ing when the top is taken off in the sum- 
mer. 



U. S. Track Prices Lower 

New York City, Nov. 6 — The United 
States Motor Truck Co., Cincinnati, 
Ohio, has reduced its prices on its 
models E, D, H, J and K, effective in 
1916. The old and new prices are as 
follows : 



Model Old Price New Price 

E $2,550 $1,900 

D 3,200 2,400 

H 2,700 2,200 

J 8,400 2,800 

K 4,200 3,600 
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Stegeman Trucks Six 
and Two Fours 

4-Ton Six Has 3^ by 5# 
Motor of 50 H. P.— All 
Motors Continentals 

Milwaukee, Wis., Nov. 6 — The new 
line of worm-driven trucks announced 
by the Stegeman Motor Car Co., Milwau- 
kee, Wis., employs the same style of mo- 
tors as was used formerly in the chain- 
drive vehicles brought out by that con- 
cern — Continentals. In the 1%-ton and 
2% -ton trucks, a 4% by 5% -in. four-cyl- 
inder motor, developing 35 hp. is used, 
while the 4% -ton machine is equipped 
with a 3% by 5% six-cylinder, 50-hp. 
motor. The makers declare that the six- 
cylinder motor will do away, largely, with 
the damaging internal vibration on the 
large machine. 

Three-point suspension is employed 
and the motors all are equipped with 
sealed governors limiting the speed to 
1100 r.p.m. The car speed of the 1% -ton 
is 18 m.p.h., the 2%-ton, 15 m.p.h. and 
the 3% -ton, 12 m.p.h. Lubrication is 
by a combination of the splash system 
and double plunger pump. Cooling is by 
centrifugal pump, gear driven, in con- 
nection with a large radiator. A Strom- 
berg carbureter with a hot-air connec- 
tion is used. 

The frame is pressed steel, channel 
section. In the 3% -ton Stegeman, the 
frame is reinforced by nickel-steel truss 
rods. The standard wheelbase of the 
1%-ton is 150 in.; of the 2%-ton, 144 
in., but this model may be equipped with 
a special long wheelbase, which measures 
162 in. The wheelbase of the 3% -ton is 
156 in. 

The standard tire equipment on the 
1%-ton machine is 34 by 3% solid front 
tires and 36 by 5 solid rear. On the 
2% -ton, 34 by 4 solid in front and 36 by 
4 dual solid in rear. The 3% -ton truck 
is equipped with 36 by 4 solid tires in 
front and 40 by 5 dual solid in rear. The 
standard tread of the 1%-ton is 56% in.; 
the 2%-ton 58 in., and the 3%-ton, 65 in. 
However, a special country road 2%- 
ton is offered with a tread of 56% in. 

The chassis weights of the 1%, 2% 
and 3% -ton models are 4200, 5000, and 
6000 lb., respectively, and the prices in 
the same order, $1,900, $2,500 and $3,000. 
Any style of body will be supplied, to 
order. 

Koehler 1-Ton Truck at $895 

Newark, N. J., Nov. 6 — Specializing 
in one type of chassis for a four-cylinder, 
shaft-driven, 1-ton capacity truck, the 
H. J. Koehler S. G. Co., Newark, N. J., 
plans a minimum output of 2000 ma- 
chines for the 1916 season. This con- 
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cern's product, known as the model K, 
sells for $895, has a wheelbase of 129 
in., is equipped with a complete, roomy, 
flare-board type of body, perfected for 
the purpose of meeting a general de- 
mand for a full-ton carrying capacity. 
Besides, the truck is designed for speed, 
assuring rapid transportation. 

The power plant is of the unit type, 
combining the motor, clutch and gearset. 
Three-point suspension is used. The 
four-cylinder motor has a 3 1-2-in. bore 
and a 5-in. stroke, is of the valve-in- 
head type, and develops 30 hp. Cylinders 
are block-cast, the upper part of the 
crankcase being cast integral. A jack- 
eted cylinder-head contains the entire 
valve arrangement for the four cylinders 
and is easily removed. An important 
feature of the motor is that the exhaust 
gases have a quick outlet to the mani- 
fold, separate from the cylinder head, 
thereby giving immediate expulsion of 
the exhaust heat from the cylinder head 
ports, allowing valves and adjacent parts 
to be cooler and taking a burden from 
the cooling system. 

A cone type clutch is housed with the 
flywheel and the gearset. Three speeds 
forward and one reverse are offered. 
All gears are made from an alloy steel 
containing proper parts of nickel and 
the shafts are mounted between annular 
ball bearings. 

A special feature of the spring sus- 
pension is the use of graded springs both 
in front and rear. These springs are 
built up of four different thicknesses of 
leaves. 

The internal gear drive type of rear 
axle is employed, all working parts of 
which are mounted on heavy-duty roller 
bearings. Both front and rear wheels 
are 34 in. in diameter. 

Moreland Distillate Truck Lowers Prices 

Los Angeles, Cal., Nov. 5 — The 
Moreland Motor Truck Co., maker of 
Moreland distillate trucks, this city, has 
announced a sweeping reduction in 
prices for the coming year, as follows: 



Capacity Old Price New Price 

1-ton $1,850 $1,150 

1%-ton 2,200 1.850 

2%-ton 2,800 2.400 

4-ton 3,650 3,200 



Continental four-cylinder motors are 
used in the full line except for the 4-ton 
model, which employs a special. motor of 
Moreland construction. The 1-ton Con- 
tinental motor is of 3% by 6, the 1%- 
ton model is 4% by 5%, while the 2%- 
ton is 4% by 5%. The Moreland motor 
on the 4-ton is 4% by 6% in. 

All of the motors are fitted with the 
Moreland gasifier, a fuel economizer 
produced by the Moreland company. 
Proceeding on the theory that No. 1 en- 
gine distillate, a clear, colorless liquid 
with a gravity test of 48, and selling at 
an average retail price of 6 cents a gal- 
lon, was the cheapest fuel to be had on 
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the Pacific Coast, the company developed 
the gasifier to take care of the heavier 
fuel. The action of the gasifier is sim- 
ple. It is made of cast iron to give it 
heat-holding qualities and the exhaust 
and intake manifolds are cored through 
the outer shell, which completely en- 
velops them. Fresh air is drawn 
through holes drilled in the top of this 
outer shell, directly upon the exhaust 
and intake manifolds, and this air, now 
heated, is drawn down into the air in- 
take of the carbureter, heating the in- 
take manifold at the same time. The 
fresh, warm air readily vaporizes the 
distillate in the carbureter, with the re- 
sult that the mixture is carried through 
the warm intake manifold, and enters 
the cylinders as warm, dry gas which is 
readily ignited. 

The wheelbases of the four models 
are 126, 150, 168 and 186 inches, re- 
spectively, for the 1, 1%, 2% and 4-ton 
models. 

DETROIT BANKRUPTS PAY DIVI- 
DENDS 

Detboit, Mich., Nov. 9 — The Detroit 
Trust Co., trustee for the old Briggs-De- 
troiter Co. is sending out a first dividend 
of 10 per cent to creditors of proved 
claims. A large number of claims are 
still being investigated and will be taken 
care of after having been approved. 

Detroit, Mich., Nov. 9— A fourth 
dividend amounting to 3 per cent has 
been paid to creditors of the bankrupt 
American Voiturette Co. The preceding 
dividends consisted of two 10 per cent 
dividends and one of 4 per cent, making 
a total thus far of 27 per cent dividends 
paid, or approximately $90,000. 

Detroit, Mich., Nov. 9 — The Union 
Trust Co. will shortly pay another divi- 
dend of 10 per cent to the creditors of 
the bankrupt Church-Field Motor Co., 
Sibley, Mich. Two dividends, one of 15 
per cent and the other of 10 per cent, 
have been paid to the creditors previ- 
ously. 

The trust company has also paid a 10 
per cent dividend to the creditors of the 
bankrupt Benham Mfg. Co. 

Detroit, Mich., Nov. 9 — The creditors 
of the bankrupt Krit Motor Car Co. of 
which Frank W. Blair, of the Union 
Trust Co. is trustee, have been paid a 
first dividend of 4 per cent. The credi- 
tors of the Krit Sales Co., of which 
Henry Lansdale is trustee, have received 
thus far two dividends, one of 25 per 
cent and the other of 12% per cent. 

Imperial Wheel Doubles Plant 

Flint, Mich., Nov. 4— The plant of 
the Imperial Wheel Works is being prac- 
tically doubled in size. The present 
daily output is said to average between 
1000 and 1200 wheels and it is to be con- 
siderably increased. 

A 
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No Tire Shortage in 
England 

Manager of Goodyear Co. of 
Great Britain Says Busi- 
ness Is Tranquil 

Akron, Ohio, Nov. 6 — "We have been 
getting big shipments of tires in England, 
but even these have not permitted us to 
fill all our orders," says P. D. Saylor, 
managing director of the Goodyear Tyre 
& Rubber Co. of Great Britain, who has 
just arrived from London and is spend- 
ing a few days at the Akron headquar- 
ters in the interest of Goodyear's Euro- 
pean trade. 

"Business is tranquil in London, and, 
contrary to the general opinion, there is 
no shortage of tires. It is true that the 
government has taken and is receiving 
now great quantities of tires from the 
manufacturers, but they have equipped 
themselves to take care of the increased 
business, and are able to fill the govern- 
ment orders and at the same time supply 
the trade. The tire manufacturers are 
pleased to get the government business 
and seek it. 

"The advent of so many women into 
the trades formerly occupied solely by 
men at first occasioned not a little appre- 
hension on the part of the trade unions, 
but this was amicably dispelled by the 
granting of men's wages to the women. 
All of the rubber companies are making 
up the' difference between their men's 
present pay as soldiers, and their former 
salaries, forwarding the money to the 
families left behind. Consequently there 
is little distress among the families of 
the men at the front. 

"The 33 1/3 per cent duty placed on 
automobiles has apparently had very lit- 
tle effect on the flow of American cars 
to England, as there is a strong demand 
for the medium-priced cars, occasioned 
largely by the shortage of horses. Many 
thousands of horses have been requisi- 
tioned by the government. The 40 per 
cent income tax increase, however, has 
begun to be felt, as has also the 50 per 
cent tax on the profits of all business 
houses, over an average of the last two 
years' profits." 

Downey Heads Michigan Crank Shaft Co. 

Lansing, Mich., Nov. 5 — Charles F. 
Downey has been elected president of 
the Michigan Crank Shaft Co., while 
Oliver Meyer, formerly manager of th» 
National Engineering Co., Saginaw, 
Mich., has become manager. 

Electromobile Co. Consolidated 

St. Louis, Mo., Nov. 6 — The Electro- 
mobile Co. of St. Louis, maker of an 
electric indoor truck, has consolidated 



November 11, 1915 

with the Orenstein-Arthur-Koppel Co. of 
Koppel, Pa., according to an announce- 
ment made here to-day by S. J. Bern- 
heimer, president of the local company. 
Hereafter the Koppel firm will manufac- 
ture the truck and the Electromobile 
company will market the product in the 
Southwest. The latter company will con- 
tinue to make headquarters here. 

The truck, which was first exhibited at 
the 1914 St. Louis show, is now in gen- 
eral use in industrial plants here and in 
neighboring cities. The operator stands 
by the control at the rear of the truck. 

Indorse Battery Standards 

Chicago, III., Nov. 9— Special Tele- 
gram — At the weekly luncheon of the 
Chicago section of the Electric Vehicle 
Association, held at the Hotel Metropole 
to-day, W. F. Bauer, chairman of the lo- 
cal standardization committee, told of 
the work of his organization. The local 
committee's recommendations as regards 
battery standards coincide exactly with 
those of the parent body in specifying 
side-to-side assembly in trays and giving 
as the reason that in the end-to-end 1 
method jars are frequently broken due 
to the edges of the plates hitting the side 
of the jar whenever the vehicle is sub- 
jected to impact. 

Wide latitude in assembly methods is 
left to the manufacturer by the commit- 
tee as any number of cells to a tray be- 
tween the limits of two and seven may 
be used. 

The sub-committee on rubber jar sizes 
reported that it found twenty-eight dif- 
ferent sizes prevailing, varying in dimen- 
sions from 1/16 to % in. This, Mr. 
Bauer declared, has forced manufac- 
turers to keep large amounts of dead 
stock on hand to meet emergencies and 
is one of the factors responsible in keep- 
ing up the prices of lead batteries. 

Regarding charging apparatus, it was 
suggested that a chart should be ar- 
ranged to enlighten the garage man as 
to what he should do to eliminate losses 
through improper methods. Secretary 
McCall announced that the Common- 
wealth Edison Co. will give everyone who 
has charging apparatus a guarantee 
that current will not cost him more than 
4 cents a kw-hr. if he charges batteries 
for others when asked. 



Soennichsen Forms Parts Co. 
Milwaukee, Wis., Nov. 4— A. M. Soen- 
nichsen, one of the founders of the Auto 
Parts Mfg. Co., Milwaukee, has resigned 
as general manager to organize the A. 
M. S. Co., this city, manufacturer of 
automobiles parts and accessories. G. W. 
Browne and T. C. McMillan are asso- 
ciated with Mr. Soennichsen. A factory 
is being established in the Manufactur- 
ers' Home Bldg., foot of Mason Street 
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227,467 Registration 
in N. Y. 

57,296 More Owners and Deal- 
ers Than in 1914—77,675 
Chauffeurs 

New York City, Nov. 6 — Up to Nov. 
1, 1915, there were registered in New 
York State 227,467 automobile owners 
and dealers and 77,675 chauffeurs as 
compared with 167,755 owners and 
dealers in the same period in 1914 
with 64,326 chauffeurs. The receipts in 
1915 were $1,860,050.50 as compared 
with $1,506,933.86 in 1914. 

In the whole year of 1914 only 170,171 

owners and dealers were registered with 

67,170 chauffeurs. Receipts for that year 

amounted to $1,533,367.86. 

Owner* 

and Chauf- 

Dealera feura Receipt! 

Nov. 1, 1915. . 227,467 77,675 $1,860,050.50 

Nov. 1, 1914. . 167,756 64,326 1,506,933.86 

Total, 1914... 170,171 67,170 1,533,367.86 

Olds Reduces Eight $100 

Lansing, Mich., Nov. 10 — Special 
Telegram— The Olds Motor Works, this 
city, has reduced the price of its type 44 
eight-cylinder car from $1,295 to $1,195. 
This car, which was described in The 
Automobile for Oct. 21, has a V-type 
eight-cylinder Northway motor with cyl- 
inders 2% by 4%, a 120-in. wheelbase, 
leather-faced cone clutch, floating axle, 
three-quarter elliptic springs, open 
driveshaft with two universals and 
three-speed gearset. 

Studebaker Amplifies Territorial Work 
Detroit, Mich., Nov. 5 — The Stude- 
baker Corp. has provided a western and 
an eastern division in the office of the 
territorial manager. T. E. McMeans, 
formerly of the claims division, has been 
promoted to territorial manager for the 
western division, while W. C. Shanafelt 
retains the eastern district. To their 
duties has also been added that of look- 
ing after the service system. 

Reliance Takes Saeger Engine 
Lansing, Mich., Nov. 4 — The Reliance 
Engineering Co. has taken over the 
Saeger Engine Works, and expects to 
greatly increase its production capacity 
of automobile parts. The Reliance com- 
pany has been supplying a large amount 
of parts for the Chevrolet Motor Co., and 
it is rumored, but not confirmed, that the 
control of the Reliance company is now in 
the hands of the same interests who con- 
trol the Chevrolet company. 

650 Grant Cars a Month 
Findlay, Ohio, Nov. 6 — The Grant 
Motor Co., this city, is running on a 
regular spring schedule, producing about 



650 cars per month, and orders for ac- 
tual shipment and for storage by its 
larger dealers and distributors will ab- 
sorb every car it can make up to March 
1. From then on until the end of the 
season, the production will be largely 
augmented. 

The company recently erected two 
large buildings for stock storage pur- 
poses, one 60 by 225 ft, the other 50 
by 200 ft., and is about starting work on 
an addition to its final assembly plant, of 
a building aggregating 20,000 sq. ft. 

War Order for Gersix 
Portland, Ore., Nov. 4 — The Ger- 
linger Motor Car Co., this city, maker 
of the Gersix truck, has received large 
orders for export. This is the only six- 
cylinder truck made on the Pacific Coast. 
One of the warring nations has placed 
an order for ten trucks a month, com- 
mencing the first of the year. 

Kokomo Companies Increase Facilities 
Kokomo, Ind., Nov. 8 — A large brick 
addition is being built by the Kokomo 
Brass Co., and associated companies, 
Byrne Kingston & Co., and the Kokomo 
Electric Co. These concerns are now 
supplying some of the largest concerns in 
the automobile and tractor industries. 

Maxwell to Add 130,000 Sq. Ft. 
Detroit, Mich., Nov. 8 — The plant of 
the Maxwell Motor Co. on Oakland Ave- 
nue, where the assembling and shipping 
departments are located, will be greatly 
enlarged. An additional factory build- 
ing, one-story high, 130 by 1000 ft. with 
'sawtooth roof will be erected, thus adding 
130,000 sq. ft. of floor space to the plant. 

Auto Body to Buy Acme Plant? 
Lansing, Mich., Nov. 5 — The Auto 
Body Co., which has been expanding very 
rapidly during the last year, is reported 
to be negotiating with the Acme Engine 
Co. for the purchase of the latter's plant, 
which is located opposite that of the 
Auto Body Co. 

G. V. Strike Settled 
Long Island City, Nov. 5 — The two 
weeks' strike of 550 employees of the. 
Genera] Vehicle Co., this city, for an 
eight-hour day instead of nine, has been 
ended. The strike was called in sym- 
pathy for the machinists on strike at 
Schenectady. 

Walpole Creditors Receive Dividend 
Boston, Mass., Nov. 5 — The receivers 
of the Walpole Tire & Rubber Co. have 
been authorized to pay another dividend 
of 5 per cent by Judge Dodge in the Uni- 
ted States District Court. This makes 
90 per cent paid on claims allowed. The 
receivers expect to pay another dividend 
later. They have $200,000 on hand now. 



Fight Glare Rule in 
St. Louis 

Accessory Dealers Claim Ordi- 
nance Hurts Business and 
Increases Accidents 

St. Louis, Mo., Nov. 6 — Automobile 
men, especially accessory and supply 
dealers, are making loud and bitter com- 
plaint against the St. Louis anti-glare 
headlight law which they say is respon- 
sible for a decrease in their business as 
well as for the unusual number of auto- 
mobile accidents which have occurred in 
this city since the dimmer ordinance went 
into effect. 

The wholesale arrests of motorists 
whose lights did not comply with the new 
law, the accessory men say, have so 
frightened the owners of cars that many, 
ignorant of the exact requirements of 
the law, are operating their machines 
with dim lights, dash lights and in many 
cases without any lights. 

To this they attribute the fact that the 
total of deaths caused by automobiles 
during the current year has been brought 
up to fifty-five and the injured to ap- 
proximately 300 during the last few 
weeks. Last month alone twelve persons 
were killed by automobiles here and 
nearly a hundred injured. Those favor- 
ing the ordinance point out that the 
number of cars has increased 100 per 
cent, while accidents have increased only 
33 per cent. 

Insurance men have joined hands with 
the accessory dealers in condemning the 
ordinance which prohibits the use of 
lights whose rays are more than 3 ft. 
above ground at a distance of 75 ft. in 
front of the automobile. Companies which 
have placed liability insurance on auto- 
mobiles have been besieged during the 
last few weeks as never before with 
claims for injury to persons and ma- 
chines alike. 

The law defeats its own purpose, in 
the opinion of the insurance and acces- 
sory men. It was adopted in the belief 
that dazzling headlights bewilder pedes- 
trians and motorists coming from op- 
posite directions. On the contrary, op- 
ponents of the law argue, glaring head- 
lights served to warn pedestrians. 

Shorter Hours for Mercer Men 

Trenton, N. J., Nov. 6 — The Mercer 
Automobile Co., this city, is the second 
largest concern in Trenton to voluntarily 
grant its men a shorter week. The com- 
pany will hereafter count fifty hours a 
week, instead of fifty-four as at present, 
and the wages will remain the same. 
About 350 machinists are employ 
week the John R. Roebling's 
also reduced the working we 
chinists without any redu 
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Gasoline Goes Up 1 
Cent 

Both Standard Oil and Inde- 
pendents Advance Prices — 
Trouble in Georgia 

New York City, Nov. 4 — Another ad- 
vance of 1 cent occurred last week in the 
gasoline field. Garages in New York 
City are charging owners 22 cents a gal., 
an advance of 1 cent a gallon. During 
the summer the low price was 16 cents. 
The price of gasoline in northern New 
Jersey to the owner has been increased 1 
cent to 19 cents by the gasoline delivery 
wagons. 

Philadelphia gasoline has been ad- 
vanced 1 cent, to 15 cents a gallon. Bos- 
ton gasoline also received a 1 cent ad- 
vance and is now quoting at 19 cents on 
the tank -wagon basis. Standard Oil in 
that city has advanced the price 1 cent 
to 19 cents, tank wagon basis, meeting 
the earlier advance of the independents. 

The Standard Oil of Nebraska has 
advanced the price of gasoline on tank 
wagon basis to 13 cents a gallon and 
has made corresponding advances 
throughout its entire territory. In 
Omaha, the price has been advanced 
% cent to 13 cents, tank wagon basis. 
The last thirty days has seen a rise from 
10 cents, the low price this summer, and 
in fact the low price since March. 

The S. O. of Kentucky has advanced 
gasoline prices 1 cent to 14% cents, tank 
wagons and garage basis. 

At Nashville S. O. now quotes at 16 
cents a gallon to garages and 16 cents 
in lots of less than 100 gal. The Gulf 
Refining quotes the straight price of 17 
cents. The price last March was 10 
cents a gallon. 

The independents have advanced their 
price 1 cent to 11.8 cents a gallon, tank 
wagon basis. This meets the price of 
the S. O. which has not been changed 
since the last previous advance. 

The Atlantic Refining Co. in Pitts- 



burgh, has advanced gasoline 1 cent a 
gallon to owners. Gasoline is now quoted 
at 17 cents a gallon, 68-70 deg., 19 cents, 
and 76 deg. at 12 cents. The prices on 
March 31 were 9 cents, 11 cents and 13 
cents respectively. 

In Detroit, gasoline is selling at 13 
cents at practically all filling stations 
and garages, whether received from 
S. O. or some other company. This is an 
increase of 1 cent over the former price, 
which itself had been raised 1 cent, from 
11 to 12 cents. 

Georgia to Prosecute Gasoline Dealers 

Atlanta, Ga., Nov. 4 — Between fifty 
and seventy-five retail and wholesale 
dealers in gasoline located in several 
Georgia cities are to be prosecuted by 
the state department of agriculture for 
violation of the State law which forbids 
the misbranding of gaeoline as to the 
specific gravity of same. 

This law requires that all retailers 
shall post signs, showing the specific 
gravity, and it is understood that some 
of the prosecutions will be for failure to 
brand at all. 

Higher Market Prices 

New York City, Nov. 9 — Prices in 
metals, lubricants and rubber last week 
were higher. The metals, after a sub- 
stantial gain the previous week, made a 
new record when all the products listed 
under that head, made gains. Copper, 
aluminum, Bessemer and Open-Hearth 
steel and lead featured the market. Crude 
rubber was stronger with a 2-cent rise. 
This was due in the main to a stronger 
market in London and reports of a firmer 
situation in Brazil. The demand was 
more active, though manufacturers, as 
a rule, were disposed to restrict their 
purchases to moderate lots. 

The oils and lubricants market was 
stronger last week. Gasoline prices in 
general are higher. Yesterday, New 
York gasoline went up to 18 cents a gal- 
lon in steel barrels. Pennsylvania crude 
petroleum saw a rise of 5 cents a barrel. 



Lard oil closed yesterday at 92 cents with 
a gain of 7 cents for the week. 

Five More N. A. C. C. Members 

New York City, Nov. 6 — Five more 
companies have been admitted to mem- 
bership in the National Automobile 
Chamber of Commerce, including the 
Milburn Wagon Co., Toledo, Ohio, maker 
of the Milburn Electric ; Lewis Spring & 
Axle Co., Jackson, Mich., building the 
Hollier Eight; Argo Motor Co., Jack- 
son, Mich., the Argo car; Empire Auto- 
mobile Co., Indianapolis, Ind., Empire; 
and Consolidated Car Co., Detroit, Mich., 
Abbott. 

October Shipments 15,972 Carloads 

New York City, Nov. 6 — At the reg- 
ular monthly meeting of the National 
Board of Directors of the National Au- 
tomobile Chamber of Commerce, Inc., 
held at the headquarters of the Cham- 
ber here yesterday, the Traffic Commit- 
tee reported that October shipments of 
automobiles amounted to 15,972 carloads 
as compared with 10,443 carloads 
shipped in October, 1914, or an increase 
of over 50 per cent. In September of 
this year shipments amounted to 17,190 
carloads. 

Automobile shipments for the past 
year for each month are as follows: 

1914 



October 10.433 

November 6,710 

December 6.37& 

1915 

January 8.369 

February 11.273 

March 16,442 

April 17.112 

May 13.642 

fune 15.325 

July 12,617 

AugUBt 15,359 

September 17.190 

October 15.972 



Continental $416,000 Dividend 

Detroit, Mich., Nov. 4 — Papers were 
filed with the County Clerk by the Con- 
tinental Motor Mfg. Co. showing that in 
addition to the increase of its capital 
stock from $2,400,000 to $2,900,000, a 
stock dividend of $416,000 was declared 
which goes to present stockholders. Of 
the new capital stock of the company, 
$900,000 is preferred and it will be sub- 
ject to redemption at par, Oct. 1, 1932. 
It may, however, also be redeemed before 
that date at $105 per share, plus accu- 
mulated dividends, after sixty days no- 
tice to holders. 

Chandler Stock Oversubscribed 

New York City, Nov. 5 — So eager 
have subscribers been for the increased 
issue of common stock of the Chandler 
Motor Car Co., which was listed at 85, 
that the total amount was oversub- 
scribed a dozen times at the date of 
closing the subscriptions. This over- 
subscription was largely due to the fa- 



Daily Market Reports for the Past Week 

Week'* 

Material. Tuei. Wed. Thurs. Frl. Sat. Mon. Changes 

Aluminum 54 .54 .55 .54 .56 .56 +.02 

Antimony 34 .34 .35 .34 .35 .35 +.01 

Beams and Channels, 100 lb 1.67 1.67 1.67 1.67 1.77 1.77 +.10 

Bessemer Steel, ton 25.00 24.50 25.00 25.00 25.50 25.50 +.50 

Copper, Elec., lb 18 .18 .185< .18 .1854 .1854 +.0054 

Copper, Lake, lb 18 .1854 M'A .18 .1854 .18J4 +.0054 

Cottonseed Oil, bbl 7.65 7.50 7.65 7.75 7.50 7.58 —.07 

Cyanide Potash, lb 23 .23 .23 .23 .23 .23 

Fish Oil, Menhaden, Brown 45 .45 .45 .45 .45 .46 +.01 

Gasoline, Auto, bbl 17 .17 .17 .17 .17 .18 +.01 

Lard Oil, prime 85 .85 .85 .85 .85 .92 +.07 

Lead, 100 lb 4.90 4.90 5.00 4.90 5.00 5.00 +.10 

Linseed Oil 62 .62 .62 .62 .62 .62 

Open-Hearth Steel, ton 26.00 26.00 26.00 26.00 27.00 27.00 +1.00 

Petroleum, bbl., Kan., crude 80 .80 .80 .80 .80 .80 

Petroleum, bbl.. Pa., crude 1.80 1.80 1.80 1.80 1.85 1.85 +.05 

Rapeseed Oil, refined 77 .77 .77 .77 .77 .77 ... 

Rubber, Fine Up-River, Para 57 .57 .5754 .57 .5754 .59 +.02 

Silk, raw, Ital 4.40 ... 4.45 4.60 +.20 

Silk, raw, Japan 4.25 ... 4.50 4.50 +.25 

Sulphuric Acid, 60 Baume 1.00 1.00 1.00 1.00 1.00 1.00 

Tin. 100 lb 36.00 36.25 36.63 34.75 36.00 36.25 +.25 

Tire Scrap 04*4 .04« .04J4 .04*4 .04)4 -04H ■■■ 
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vorable financial standing of the com- 
pany, which for the nine months ending 
September, showed a profit of $950,000 
earnings on stock, and it is estimated 
that the net earnings for the calendar 
year will be in excess of $1,000,000. F. 
C. Chandler, president of the company, 
states that the company has at present 
$690,000 in cash, which will be increased 
by the new money going into the con- 
cern to $1,786,000. The only liabilities 
are $125,000 current bills not due. 
President Chandler estimates the earn- 
ings for the coming year at approxi- 
mately $2,000,000. 

Gray-Dort Co. to Make Cars in Canada 

Chatham, Ont., Nov. 6 — Capitalized 
at $500,000 of which $300,000 is paid up, 
the Gray-Dort Automobile Co. has been 
organized here to make the Canadian 
Dort cars. 

Robert Gray, of the Gray-Campbell 
Co. and J. D. Dort, who has been presi- 
dent of the Dort Motor Car Co., Flint, 
Mich., are the heads of the new company. 
F. Knight will be superintendent. Frank 
Averill has also come here from Flint to 
join the new organization. 

Remsen Heads N. A. C. C. Committee 
Detroit, Mich., Nov. 2— The National 
Automobile Chamber of Commerce has 
named A. H. Remsen, assistant office 
manager of the Studebaker Corp. as 
chairman of the repair parts policy com- 
mittee of the chamber. 

Dividends Declared 

Pratt & Whitney Co.; quarterly 1% 
per cent on preferred, payable Nov. 15. 

Maxwell Motor Co. quarterly, 1% per 
cent on preferred. 



Security Prices 
Lower 

War Stocks Drop — Reaction- 
ary Tendency Starts— Tire 
Issues Fairly Strong 

New York City, Nov. 10— Motor 
stocks have suffered heavily in the last 
ten days, General Motors dropping 22 
points; Maxwell 19; and Willys-Over- 
land 45, the heavy losses being generally 
due to reactionary tendency that set in 
over two weeks ago. Practically all mo- 
tor stocks have sold off while railroad 
stocks have shown perceptible gains. 

These and other stocks which have 
been making phenomenal rises since July 
29 are now suffering a few similar set- 
backs. Yesterday General Motors 
dropped 20 points; Studebaker 21; Max- 
well 12, and Overland 21. The present 
price of these four leaders in the motor 
stock market is still high compared with 
Aug. 1, at which time General Motors 
was 203 and it is now 370. At that 
time Studebaker was 83% and is now 
215. Maxwell was 36 and is 65%. Over- 
land was 147 and is 215. There is 
nothing unusual in the declining prices 
in these stocks in the last few days, the 
drops being due to some of the holders 
trying to realize the heavy profits they 
have made in the last few weeks. 

Most important in the motor stocks is 
the new issue of Willys-Overland con- 
sisting of $15,000,000 out of an au- 
thorized $25,000,000 of new convertible 
7 per cent preferred stock to be offered 
to holders of common at 102% to the 



extent of 71 % per cent of their holdings. 

Portage Rubber and Peerless featured 
the market last week. The former stock 
closed on Saturday at 80 with a net gain 
of 20% points. Its security rose to 98 
with a gain of 4 points. Portage officials 
expect this fiscal year to duplicate the 
record of the preceding twelve months, 
when 15 per cent was made for common. 
The company has no war business; it is 
increasing capacity by a small addition, 
and when that is completed will be able 
to turn out 600 tires a day. It is re- 
ported that sales for 1916 are looming 
up 100 per cent greater than those for 
1915. Peerless common went up 25% 
points, closing at 147%. 

Chalmers common went up 6 points. 
This stock, it is said, will be put on an 
annual dividend basis of $12 a share 
early next year. Profits the current 
fiscal year are said to be equal to about 
$30 a share on the common, which has 
been paying yearly dividends of $10 a 
share for four years. 

Quotations in the Detroit markets 
were generally higher. Paige-Detroit 
kept up its rise, this week going up 15 
points. General Motors, after dropping 
16 points the previous week, rose 18 
points, closing at 370. 



700 Trucks Sold to France 
New York City, Nov. 10 — Sales of 
motor trucks last week to the French 
government totalled approximately 700 
trucks. The companies from whom the 
purchases were made has not been an- 
nounced. The trucks were of the con- 
ventional sizes that the government has 
been purchasing for the past year. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Ajax-Grieb Rubber Co., com 

Aiax-Grieb Rubber Co., pfd 

Aluminum Castings, pfd 

J. I. Case, preferred 

Chalmers Motor Company, com.... 

Chalmers Motor Company, pfd 

Chevrolet Motor Co 

Electric Storage Battery Co 

Firestone Tire & Rubber Co., com. 
Firestone Tire & Rubber Co., pfd. . 

General Motors Company, com 

General Motors Company, pfd 

B. F. Goodrich Company, com 

B. F. Goodrich Company, pfd 

Goodyear Tire & Rubber Co., com. 
Goodyear Tire & Rubber Co., pfd. . 

Gray & Davis, Inc., pfd 

International Motor Co., com 

International Motor Co., pfd 

tKelly-Springfield Tire, com 

tKelly-Springfield Tire, 1st pfd 

tKelly-Springfield Tire, 2d pfd 

Maxwell Motor Co., com 

Maxwell Motor Co., 1st pfd 

Maxwell Motor Co., 2d pfd 

Miller Rubber Co., com 

Miller Rubber Co.. pfd 

New Departure Mfg. Co., com 

New Departure Mfg. Co., pfd 

Packard Motor Car Co., com 

Packard Motor Car Co., pfd 

Paige-Detroit Motor Car 

Peerless Motor Car Co., com 

Peerless Motor Car Co., pfd 

Portage Rubber Co., com 

Portage Rubber Co., pfd 

Regal Motor Co., pfd 

•Reo Motor Truck Co 

•Reo Motor Car Co 



, 1914 , 

Bid Asked 



-1915 



Wk'a 



Bid 


Asked Ch'ge 


300 






101 






102 






86 


8754 


+ 3 


156 


160 


+6 


102 


104 


123 


126 


—7 


70 


72 


— 1 


770 


775 


+ 20 


112 




369 


371 


—23 


113 


11454 




71 


73 


—5 


111 


113 


—254 


328 


333 


—6 


110 


112 




35 


37 


—4 


64 


67 


—1 


76 


77 




94 


97 


— i 


76 


77 




67 « 


68*4 


—is 


97 


97« 


— 3M 


57 


59 


—6% 


249 


252 


+9 


10954 


110 J/, 


+ Vi 


130 


135 




100 


102 




465 




+ 5 


147 54 


147*4 


+ 25 '4 


92 


96 


80 


85 


+ 2014 


98 


100 


+4 


15 


20 


+ 1 


21 


22 


+ 1)4 


40 




+ 154 



Splitdorf Electric Co., pfd 

Stewart- Warner Speed. Corp., com. 
Stewart- Warner Speed. Corp., pfd. 

Studebaker Corp., com 

Studebaker Corp., pfd 

Swinehart Tire & Rubber Co 

Texas Co 

U. S. Rubber Co., com 

U. S. Rubber Co., 1st pfd 

Vacuum Oil Co 

White Co., pfd 

Willys-Overland Co., com 

Willys-Overland Co., pfd 



. 1914 > 

Bid Asked 



, 1015 , Wk's 

Bid Asked Ch'ge 



Chalmers Motor Co., com 

Chalmers Motor Co., pfd 

Continental Motor Co., com 

Continental Motor Co., pfd 

General Motors Co., com 

General Motors Co., pfd 

Maxwell Motor Co., com 

Maxwell Motor Co., 1st pfd 



Packard Motor Car Co., com.... 

Packard Motor Car Co., pfd 

Paige- Detroit Motor Car Co.... 



•Reo Motor Truck Co... 
Studebaker Corp., com. 
Studebaker Corp., pfd. . 



•Atlas Drop Forge Co 

Ford Motor Co. of Canada 

Kelsey Wheel Co 

*W. K. Prudden Co 

Regal Motor Car Co. pfd 

•Par value $10. tNew stock when issued. 







75 


76 


+ a 






106 










162 


163 


— io 






113 


115 


—2 






90 


92 


—1 






169 


170 


—1 






55 


56 


— a 






106*4 


107« 


+154 






215 


220 








110 










238 


242 


—22 






109 


111 




DETROIT STOCK EXCHANGE 


1TOCKS 












97 


160 


165 


+ 5 




9354 


101 


103 


—1 


155 


180 


230 


260 


+ 20 




75 


89 


94 


+ 1 


5954 


62 


370 


390 


+ 18 


8054 


82 


113 


114 


+ 1 


1054 




71 


74 


—1254 


36 




9854 


101 




14 


\l 


S7 


60 






100 


130 


135 




8854 




100 


101 


— 54 






480 




+ 15 


ii "4 


22 


45 


4954 


+754 




1154 


24 


25 


h* 




162 


166 






109 


112 




STOCKS 










25 




29 






500 


2000 


2750 




185 




215 






1854 




22 


24 






25 


18 
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100,000 See Los 
Angeles Show 

78,000 Paid Admissions at 
Dealers' Assn. Exhibit 
— Many Cars Sold 

Los Angeles, Cal., Nov. 1 — Credit 
for California's most successful auto- 
mobile show must go to the Motor Car 
Dealers' Association of Los Angeles. A 
show has at last been staged on the 
Pacific Coast which ranks with the 
salons of the East. 

The great Broadway Automobile and 
Flower Show, which came to a close at 
midnight last night, eclipses anything 
of the kind ever before attempted on the 
Pacific Slope. Not only was the Broad- 
way Automobile and Flower Show a 
great success from the standpoint of the 
dealer selling at retail, but an over- 
whelming success from the standpoint 
of the distributor. There were 78,000 
paid admissions. It is claimed that a 
quarter of these were prospects as only 
those interested in motor cars attended 
the show. Including passes 100,000 at- 
tended the salon. 

Pleasure cars only were exhibited. 
Floorspace sold for fifty cents per square 
foot. Many firms were unable to secure 
space the last ten days before the open- 
ing of the show. The expenses of the 
show were heavy; but with several 
thousand dollars cleared for the associa- 
tion, another show under the same aus- 
pices is assured for next season. 

The last week in October seems to be 
the best time for a show in Los Angeles. 
The orange growers who purchase cars 
annually in southern California to the 
amount of about $5,000,000 have their 
money in the banks for the last year's 
crops and are able to judge what the 
crops will be for the coming season. The 
walnut growers have just finished harv- 
esting their crops. The beet and bean 
growers have their money and the mo- 
tion picture people who buy cars in 
great numbers each year, have returned 
from their vacations and are looking for 
the latest models to spring at the holi- 
day season. 

150 Studebaker Dealers Meet 
Boston, Mass., Nov. 8 — The annual 
convention of the New England Stude- 
baker dealers was held last Friday at 
the Hotel Lenox at Boston, Mass. About 
150 dealers were present and Manager 
George N. Jordan of the New England 
branch had charge of the affair. Ad- 
dresses were made by Vice-president 
James G. Heazlett; Vice-president L. J. 
Oilier; Sales Manager R. T. Hodgkins; 
H. A. Biggs, Advertising Counsel; H. T. 
Myers, manager of the commercial de- 
partment; F. P. Bump, manager of the 



New York branch; Lafayette Markle, 
Chicago distributor; A. L. Davis, Cleve- 
land distributor; H. W. Blevins, Toledo 
distributor; Joseph Donovan, Boston 
distributor. 

Los Angeles to Have Permanent Used- 
Car Show 

Los Angeles, Cal., Nov. 4 — The larg- 
est tent in the world houses the latest 
novelty of the automobile industry estab- 
lished in Los Angeles. It is a used car 
show. The tent has a capacity of 5000 
persons and 500 cars, the show being for 
the purpose of displaying for sale and 
exchange the largest supply of auto- 
mobiles ever housed under one roof. 

For many months, there has been a 
great used car business carried on within 
a short distance of the heart of the city 
on vacant lots. Realizing that this busi- 
ness will suffer from the winter rains 
and that there is a great deal of busi- 
ness to be done after dark, the Union 
Auto Bus Co., a California corporation 
with a capital of $75,000, has erected 
the great tent and will operate the used 
car show, auctions, sales and exchanges. 
Real estate is also exchanged for cars 
and cars for real estate. 

A gasoline and oil station is operated 
on the grounds. In another side tent 
there is a restaurant. There is also a 
tent given over to a large accessory stock 
and another canvas top houses a garage 
and repair shop. 

Inside the main tent there is a large 
circular track for demonstrating pur- 
poses. There is also an elevated runway 
in the center of the track for testing 
brakes, gears and motors. This elevated 
bridge will also be used at the weekly 
auction as the "block." 

These auctions are to be held each 
Saturday. Cars are entered in the mar- 
ket place for the sum of $1. 

Connecticut Saxon Owners to Organize 
New Haven, Conn., Nov. 6 — Plans 
are under way to form the Connecticut 
Saxon Society comprising owners of that 
make of cars throughout the State. The 
idea is to have all Saxon owners who 
visit the New York show register there 
and be entertained by the factory of- 
ficials, and next summer there is planned 
an entire day's outing at Savin Rock. 
One of the features also planned is to 
have some skilled factory mechanics on 
hand to give demonstrations to owners 
how they may repair their cars and get 
the best service from the machines. 

Studebaker Officials Reach New York 

New York City, Nov. 9 — A Stude- 
baker business conference was held at 
Hotel Astor to-day where 150 dealers 
under the jurisdiction of the local branch 
met to listen to talks by the factory 
heads, who are making a tour of the 
branches throughout the country. 



Develop Community 
Garage 

Promoters to Sell One Share 
Only to Each Automobilist 
— To Provide Service 

Milwaukee, Wis., Nov. 6 — A com- 
munity garage and supply system that 
is likely to furnish a model for other 
sparsely settled sections of the country 
is being worked out in Jackson County, 
Wis. 

A number of business men of Black 
River Falls, have conceived the idea of 
organizing the 500 motorists of the 
county into a corporation for mutual 
benefit. The corporation is to build a 
garage and supply store which will also 
serve as clubhouse, and the wants and 
requirements of all members can thus 
be met in metropolitan fashion. The 
garage is to employ competent mechan- 
ical help and be prepared to repair, wash 
and overhaul cars of members at reason- 
able prices. Supplies will also be sold. 
It is also the intention of the corporation 
to act as selling agent for every auto- 
mobile dealer who becomes a member of 
the association. 

The corporation is to be incorporated 
with $15,000 capital, divided into 600 
shares at $25 par value. A permanent 
organization is to be perfected on or 
about Dec. 15. R. P. Rainey and F. A. 
Parsons of Black River Falls are now 
canvassing all owners in the county for 
stock subscriptions, and it is the plan 
of the promoters to sell only one share 
to any one individual to make the corpo- 
ration a true co-operative association. 

Miles Goes to Chicago 

New York City, Nov. 6 — Samuel A. 
Miles, general manager of the national 
automobile shows at New York and 
Chicago, has gone to the latter city to 
make the preliminary arrangements for 
holding the big exhibition Jan. 22-29. 

Try Semaphores in Chicago 

Chicago, III., Nov. 6 — A street sema- 
phore for controlling Chicago traffic is 
being tried out at the intersection of two 
of the busiest thoroughfares of the city. 
This is of the conventional Stop-and-Go 
type and on the top is a combination red 
and green light similar to the type used 
for railroad switch signals. The red 
shows, for instance, north and south 
while the green shows east and west. 
Whether or not the semaphore will be 
definitely adopted on Chicago boulevards 
has not been determined as yet, but the 
trial is proving that this particular in- 
strument undergoing test does not place 
the signal sufficiently high. It is only 8 
ft. above the street and high limousines 
and cars with tops up obstruct the view 
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of the signal from those in following 
cars. It also is thought the letters are 
not large enough to be readily seen at 
sufficient distance. Another and tempo- 
rary objection to the semaphore is the 
fact that Chicago motorists have become 
educated to listening to the whistle 
rather than looking for a visible signal 
and some of them the first day or two 
have failed to observe the signal at all. 

St Joseph to Have $2,000,000 Speedway 
Saint Joseph, Mo., Nov. 4 — Saint 
Joseph is to have a $2,000,000 2-mile 
speedway. Land for the building of a 
speedway at Lake Contrary, in the south- 
ern limits of the city, was donated by 
holders of concessions at that place. 

Preliminary work will begin at once 
and the first races will be held early 
next spring. 

Dealers Score in Separator Fight 
New York City, Nov. 10 — The Auto- 
mobile Dealers Association of New York 
City, has won an important step in its 
fight with the fire department against 
the use of oil separators in garages. Re- 
cently the fire commissioner refused to 
grant a permit to a certain garage on 
the ground that it did not have an oil 
separator. On this action being taken 
the dealers asked for an order of man- 
damus requiring the fire commissioner 
to grant a permit The Supreme Court, 
before which this action was brought, 
has ordered that the entire matter be 
heard before a jury, at which hearing the 
questions of fact with regard to the 
necessity of oil separators will be de- 
termined. 

Another Ahlberg Bearing Branch 
Minneapolis, Minn., Nov. 6 — The 
Ahlberg Bearing Co., Chicago, 111., has 
opened a branch office and exchange 
agency at 926 Marquette Avenue, this 
city, placing L. J. Bohan as branch man- 
ager. The company now has branches 
in New York, Boston, Cleveland, Detroit, 
St. Louis, and Los Angeles. 

Vesuvius Plug Cheaper to Dealers 
New York City, Nov. 8 — The price to 
the dealer of the Vesuvius spark plug 
made by A. R. Mosler & Co., has been 
reduced from 75 to 55 cents; this is a 
20-cent increase in profit, for the plug 
will still retail at $1. At the same time 
the price to the jobber has been reduced 
from 60 to 40 cents. 

Rueschaw in New York 
New York City, Nov. 10— R. C. Rue- 
schaw, sales manager of the Reo Motor 
Car Co., arrived in this city yesterday on 
a swing around the country. He has 
been in the far West and on the North- 
west coast recently. He states that de- 
mands for cars are unprecedented, es- 
pecially in Canada. 



Woman Wins Max- 
well Efficiency 

33.37 M. P. G. Not Highest 
Average, But She Did Not 
Take on Supplies 

Detroit, Mich., Nov. 8 — By driving 
from Buffalo to Haverhill, Mass., a dis- 
tance of 567 miles, without taking on 
extra gasoline or oil on the road and thus 
averaging 33.37 miles to the gallon, her 
consumption being 17 gal., Miss Eva 
Cunningham was declared the winner in 
the Maxwell Dealers' Efficiency Run, 
which started from Buffalo Sept. 28 and 
continued for several days after, or 
until the contestant had reached his 
home town. 

The test or run was part of the con- 
vention of the Maxwell dealers of zone 
No. 1, which includes the New England 
States, New Jersey, New York, Mary- 
land and eastern Pennsylvania, the deal- 
ers taking delivery of new Maxwell cars 
at the plant in Detroit and starting the 
home drive from Buffalo. 

About 100 started, but owing to the 
bad roads in many parts of the country 
through which some had to drive they 
either gave up the contest or did not 
care to be considered as contestants. 
About thirty sent in their sworn affi- 
davits showing exactly what they had 
done, and from the reports it was seen 
that the test was in many instances a 
most severe one. 

Two contestants, F. J. Cunningham, 
Haverhill, Mass., and George D. Robin- 
son, Springfield, Mass., averaged better 
than the winner, the former covering a 
distance of 516 miles on 14 gal., thus av- 
eraging 36.85 miles to the gallon while 
Robinson consumed 13 gal. of gasoline 
to cover 453.8 miles, or an average of 
34.90 miles to the gallon. Both of these 
contestants, however, took on an extra 
supply of oil during the run while the 
winner did not take any extra supply and 
for this reason she was declared the win- 
ner. 

Louis Nikrent with Chevrolet 
Los Angeles, Cal., Nov. 5 — Louis 
Nikrent, until recently a member of the 
Mercer racing team, has given up rac- 
ing and is now in charge of the service 
department of the Los Angeles branch 
of the Chevrolet Motor Co. of California. 

115 Studebakers on Four-Day Run 
Detroit, Mich., Nov. 8 — To-day 116 
Studebaker cars started in different 
parts of the country on a four-day re- 
liability tour promoted by the Studebaker 
Corp., the contestants being principally 
dealers and distributors of Studebaker 
cars. The start was made as near as 



possible at 6 a. m., the day's run being 
over a course of about 250 miles. All 
cars used are either fours or sixes, stand- 
ard stock, with full touring equipment, 
and carrying the number of passengers 
for which the car is designed. An ob- 
server in every car will keep track of 
happenings on the road. A record of the 
gasoline and oil consumption will be kept. 
The total distance of 1000 miles to be 
run in the four days is to be covered as 
nearly as possible in 48 hr. of actual 
running time. The tour has been ar- 
ranged to get a gasoline and oil con- 
sumption record under ordinary touring 
conditions throughout the country. 

Duffy Gets Standard in New York 

New York City, Nov. 6 — A Standard 
agency has been opened in New York by 
the Duffy Motors Corp., factory distribu- 
tor in New York, New Jersey and Con- 
necticut. The company has leased the 
property on the southwest corner of 
Broadway and Sixty-third Street for its 
show rooms and also has obtained ade- 
quate service facilities in the immediate 
neighborhood. 

The Standard Steel Car Co., Pitts- 
burgh, Pa., has been making automobiles 
for nearly three years. 

Lavine Gear Not Reorganized 

New York City, Nov. 5— In The 
Automobile for Oct. 28 it was stated 
that D. L. Robertson is secretary of 
the reorganized Lavine Gear Co., Ra- 
cine, Wis., and that President Uihlein 
of the company is a member of the 
family owning the Schlitz Brewing Co. 
of Milwaukee. These statements were 
in error, Mr. Robertson being office 
manager and purchasing agent of the 
company, which has undergone no re- 
organization, while Mr. Uihlein has no 
connection whatever with the Schlitz 
brewery. 

No Truck Show for Philadelphia 
Philadelphia, Pa., Nov. 5— At a re- 
cent meeting of the board of governors 
of the Philadelphia Motor Truck As- 
sociation it was decided not to hold a 
show the week after the annual show 
of the local automobile trade associa- 
tion. Several of the commercial 
vehicle agencies in Philadelphia will hold 
independent exhibitions in their estab- 
lishments. 

Traffic Law for Pedestrians 
New York City, Nov. 6 — The Street 
Traffic Society of the Safety First So- 
ciety at a meeting recently decided that 
for the better safeguarding of pedes- 
trians greater authority should be given 
to the traffic police to regulate and 
direct foot travel upon the public 
streets and that it should be unlawful 
for any person to cross a street in the 
middle of a block. 
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To Make Automobile Spokes — Elrod & 
Co., Columbia, Ky., will establish a plant 
at Erwin, Tenn., to make automobile 
spokes and other stock. A building has 
been secured. 

Toledo Light Co. Adds— The Electric 
Auto-Lite Co., Toledo, Ohio, will erect a 
concrete and steel addition, 103 by 385 
ft., three stories. The company makes 
lamps, horns and other accessories. 

Atlas Brass Adds — The Atlas Brass 
Co. plans a large addition to the plant, 
located on South Park Street, Columbus, 
Ohio. The company has found a large 
increase in business by the manufac- 
ture of automobile parts and accessories. 

Bowser Adds — The foundation for a 
new three-story building to serve as 
vault has been laid by the Bowser com- 
pany of Fort Wayne, Ind., and the build- 
ing will be completed as soon as possible. 
It will be about 25 by 40 ft, and will be 
of absolutely fireproof construction, as 
all valuable papers of the company will 
be placed in it. Work on other buildings 
at the Bowser plant is progressing 
rapidly. The fireproof testing building 
is nearly completed. 

Gisholt Machine in New Plant — The 
Gisholt Machine Co., Madison, Wis., 
turret lathes and other machine tools, 
has taken occupancy of the $40,000 ad- 
dition erected because the rush of busi- 



ness crowded the former quarters to the 
utmost limit of capacity. The new 
building affords 25,000 sq. ft. of floor 
space. Approximately the same space 
has been added by the leasing of adjoin- 
ing factory buildings recently vacated by 
the General Electric Co. 

Clayton & Lambert Increase Force — 
The Clayton & Lambert Mfg. Co., De- 
troit, Mich., which makes automobile 
sheet metal parts and sheet metal stamp- 
ings, will increase its working force from 
500 to 1000 men or more. Additions to 
the plant are being completed and addi- 
tional machinery and equipment is being 
installed. The business of the concern 
is said to have increased over 50 per cent 
during the last few months. More orders 
are on the books now than ever before. 

Vulcanized Products' Addition Com- 
pleted — The Vulcanized Products Co., 
Muskegon, Mich., new addition was 
completed a few days ago and the manu- 
facturing of inner tubes has started. 
Within a fortnight the manufacturing of 
casings will also be started. When the 
plant will be in full operation it is ex- 
pected that 200 complete tires will be 
made daily. Fifty more men are being 
added to the working force, it being the 
intention of the company to gradually 
expend and produce tires on a large 
scale. W. N. McDonald is factory man- 
ager. 



Marathon Tire Warehouse in Omaha — 

The Marathon Tire & Rubber Co. is at 
present negotiating for the establishment 
of a warehouse in Omaha. This will in 
no way interfere with their present dis- 
tributors or alter their sales plans. The 
establishment of the warehouse is to 
facilitate shipments to its distributors in 
that section of the country. 

H. H. Replogle has been appointed 
manager of the middle west division with 
headquarters at Omaha. 

No merchandise will be sold at retail 
from the warehouse. The local retail 
business will be handled by the Akron- 
Marathon Rubber Co. and its sub-agents. 

Safety Engineers Meet at Philadelphia 

— Interesting and instructive addresses 
were given by safety engineers, in con- 
junction with numerous charts, photo- 
graphs and devices, at the fourth annual 
congress of the National Safety Coun- 
cil, held Oct. 19, 20 and 21, at the 
Bellevue-Stratford Hotel, Philadelphia, 
Pa. Points on safety to workmen and 
methods of sanitation in industrial 
plants, whether woodworking, textile or 
automobile, were ably brought out by the 
various speakers, each versed in his par- 
ticular line of work. The automobile in- 
dustry is represented on the board of 
directors by J. M. Eaton of the Cadillac 
Motor Car Co., Detroit, and L. B. Robert- 
son of the Ford Motor Co., Detroit. 



The Automobile Calendar 



Nov. 12-20 Providence, R. I., Show, 

State Armory, Rhode 
Island Automobile Deal- 
ers' Assn. 

Nov. 18 New York City. S. A E. 

Met. Sec. Meeting. 
Nov. 20 Arizona 150-mile Qrand 

Prix. 

Nov. 22-27 Blnghamton, N. Y., Show, 

State Armory, Blngham- 
ton Automobile Dealers' 
Assn. 

Nov. 29-Dec 4 Electric Prosperity Week. 

DecS Worcester, Mass., Ameri- 
can Road Builders' Assn. 
Day. 

Dec. 6-11 Springfield, Mass., Show, 

Auditorium. 

Dec. 31- Jan. 8 New York City, Sixteenth 

Annual National Auto- 
mobile Show ; Grand 
Central Palace; National 
Automobile Chamber of 
Commerce. 

1916 

Jan. 3-9 Importers' Salon, Hotel 

Aator. 

Jan. S-6 New York City, S. A E. 

Winter Session. Stand- 
ards Committee Meeting. 

Jan. 7, 8, 10, 11. . .New York City, Convention 
National Assn. of Auto- 
mobile Accessory Job- 
bers. 

Jan. 8-15 Cleveland, Ohio, Show, Wig- 
more Coliseum, Cleveland 
Automobile Show Co. 



Jan. 8-15 Philadelphia, Pa., Show, 

Philadelphia Auto. Trade 
Assn. 

Jan. 17-22 Rochester, N. Y., Show, Ex- 
position Park. C. A Sim- 
mons, Mgr. 

Jan. 17-22 Wilmington, Del., Show, 

Wilmington Automobile 
Show Assn. 

Jan. 18-22 Baltimore, Md., Show, Fifth 

Regiment Armory. 

Jan. 18-22 Lancaster, Pa., Show, Con- 

estoga Park Pavilion. 

Jan. 22-29 Montreal, Que., Show, Auto- 
mobile Trade Assn. Ltd. 

Jan. 22-29 Chicago, 111., Show, Na- 
tional Automobile Cham- 
ber of Commerce ; Coli- 
seum and First Regiment 
Armory. 

Jan. 23-30 Portland, Ore., Show, Port- 
land Automobile Dealers' 
Trade Assn. 

Jan. 24-29 Buffalo, N. Y, Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

Jan. 29-Feb. 5 ... .Columbus, Ohio, Show, 
Memorial Hall, Columbus 
Automobile Show Co. 

Jan. 29-Feb. 5. .. .Minneapolis, Minn., Show, 
National Guard Armory, 
Minneapolis Trade Assn. 

Feb. 7-12 Kansas City, Mo., Show, 

Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

Feb. 14-19 Des Moines, la.. Show, Des 

Moines Auto. Dealers' 
Assn. 



Feb. 19 Newark, N. J., Show. 

Feb. 20-27 Grand Rapids, Mich., Show, 

Klingman Furniture Ex- 
hibition Bldg., Automo- 
bile Business Assn. 

Feb. 21-26 Louisville, Ky., Show, First 

Regiment Armory. 

Feb. 21-26 Omaha, Neb., Show, Omaha 

Automobile Show Assn. 

Feb. 21-26 Syracuse, N. Y., Show, 

Syracuse Automobile 
Dealers. 

Feb. 29-Mar. 4 Fort Dodge, la., Show, 

Terminal Bldg., Dt 
Dodge Automobile Deal- 
ers' Assn. 

March 4-11 Boston, Mass., Car and 

Truck Show, Mechanics 
Bldg. 

Mar. 28-Apr. 3.. . .Manchester, N. H., Show, 
Under Auspices Couture 
Bros. Academy. 

May 13 New York City, Sheepshead 

Bay Speedway Race. 

May 30 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines, la., Track 

Race. 

July 4 Minneapolis Track Race. 

July 4 Sioux City Track Race. 

July 15 Omaha, Neb., Track Rao*. 

Aug. 5 Tacoma Track Race. 

Aug. 18-19 Elgin Road Race. 

Sept. 4 Des Moines Track Meet. 

Sept 15 Indianapolis Track Race. 

Sept. 16 Providence Track Race. 

Sept 80 New York City Sheepshead 

Bay Race. 

Oct 7 Omaha Track Race. 

Oct. 14 Chicago Track Race. 
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Robbins Chalmers Portland Represen- 
tative — J. M. Robbins, formerly of Den- 
ver, has been appointed Chalmers repre- 
sentative in Portland, Ore., succeeding 
Marc Bunnell, at present in San Fran- 
cisco. 

Weidely Heads Los Angeles Pathfinder 
— W. A. Weidely, son of George A. 
Weidely, motor manufacturer, has been 
appointed manager of the Los Angeles 
Pathfinder branch, which serves the en- 
tire southern California and Arizona 
territory. 

Gallagher Goes to Chicago — Jos. A. 
Gallagher, for many years with the Auto- 
car company and the Swinehart Tire fr 
Rubber Co., has been appointed branch 
manager for the American Taximeter 
Co., New York City, in Chicago. 

Blanchard Makes Change — William 
Blanchard, who was prominent in the 
affairs of the Lenox Motor Car Co., Bos- 
ton, Mass., acting as sales manager and 
treasurer, has resigned, and he is now 
sales manager of the Cunningham Motor 
Car Co. in that city. 

Clemens Heads Detroiter Branch — 
The Detroiter Motor Car Co., Detroit, 
Mich., has opened branch sales rooms at 
676 Woodward Avenue. The factory 
branch has been placed in charge of W. 
J. Clemens. Mr. Clemens disposed of 
the Clemens Motor Sales Co. in Buffalo, 
N. Y., in order to form his present con- 
nection with the Detroiter company. 

Coburn Heads New Boston Maxwell — 
The Gdbiirn-Draper Motor Co. was or- 
ganised 1 at Boston, Mass., last week to 
take over the retailing of the Maxwell 
in that city that the J. W. Bowman Co. 
gave up. The new company has leased 
one-half of the Peerless Building at 660 
Beacon Street, where it will have sales 
and service station. Ralph Coburn, who 
has been identified with the Maxwell for 
eleven years, and was manager of the 
New England wholesale branch, is presi- 
dent and W. H. Draper of Providence, 
treasurer. S. W. Munroe has been sent 
on from the Detroit factory to take 
charge of the wholesale branch. 

Dealer 

Handling Car Refinishing Paste — The 
Auto Lacker Sales Co., Denver, Col., has 
established a branch office at St. Louis, 
in the Wainwright Building. A. J. Short 
and C. A. Smith are in charge of the 
local office. The company's product is a 
paste which when mixed with water is 
used as a refinisher for automobiles. 



Motor Men in New Roles 

Tiffany Detroit McGraw Tire Manager 
— G. W. Tiffany has been appointed man- 
ager of the Detroit branch of McGraw 
Tire & Rubber Co., East Palestine, Ohio. 

Chase Joins Anderson Electric — E. H. 
Chase, Jr., has become a traveling sales- 
man for the Anderson Electric Car Co., 
Detroit, Mich. His headquarters will be 
in Philadelphia. 

Frazier Goes to St Louis — P. G. 
Frazier, formerly with the Philadelphia 
branch of the Kelly-Springfield Tire Co., 
has taken charge of the St. Louis, Mo., 
branch of the same company as manager 
succeding H. L. Smith. 

Connick Goes to Los Angeles — H. J. 
Connick, former Chevrolet dealer at 
Greenville, S. C, has been appointed 
supervisor of agencies for the southern 
California district, making his headquar- 
ters in Los Angeles, Cal. 

Tucker Service Manager — C. H. Tuck- 
er, formerly service manager of the Cole 
Automobile Co. of Missouri, has been ap- 
pointed service manager of the De Luxe 
Automobile Co., St. Louis distributor 
of Oldsmobile and Metz cars. 

Sanborn Heads Detroit Branch — A 
branch has been established at Twelfth 
Street and the G. T. R. R., Detroit, 
Mich., by the Booth Felt Co., Brooklyn, 
N. Y., felt manufacturers. The branch 
is in charge of M. R. Sanborn. 

Barrabee. Forms Own Company— S. L. 
Barrabee, for some years a partner of the 
Brophy-Barrabee Co., one of the big ac- 
cessory firms at Boston, Mass., has re- 
tired from the firm and gone into 
business for himself at 133 Columbus 
Avenue. His brother Frank has joined 
him. 

Huyck Makes Change — Edgar Huyck, 
formerly with the Hendie tire factory at 
Torrance, Cal., has opened a tire and re- 
pair establishment at 772 East Third 
Street, San Bernardino, Cal., with Boyd 
Hocker, manager of the Pomona Valley 
Canning Co., Pomona, as a business 
associate. 

Hill Cadillac Representative — F. J. 
Hill, formerly with the Hupp Motor Car 
Co., Detroit, Mich., has been appointed 
southwestern representative of the Cadil- 
lac Motor Car Co. His territory will in- 
clude Georgia, Florida, Alabama, Missis- 
sippi, South Carolina, parts of Tennessee 
and Louisiana. 

Holloway Heads Frisco Saxon — R. E. 
Hollaway, formerly with the H. O. Har- 
rison Co., San Francisco, has been ap- 



pointed general manager of the Saxon 
Sales Co., with headquarters in San Fran- 
cisco. This company will distribute 
Saxon cars in the Northern California 
territory, taking over the Saxon agency 
from the Pearson-Saxon Co. 

Apger in Garage Business — H. C. 
Apger, who until recently was with the 
Pacific Kissel Kar Branch at Los An- 
geles in the capacity of sales manager, 
has purchased the Corner Garage, lo- 
cated in Huntington Park, Cal., formerly 
owned and operated by the firm of Moore 
& Stringer. J. F. Smith, former service 
manager with the Kissel Kar branch in 
Los Angeles, is associated with Apger. 

Tetzlaff Makes Change— Teddy Tetz- 
laff, formerly with the Lord Motor Car 
Co., in the capacity of supervisor of agen- 
cies throughout Arizona and southern 
California for the Maxwell, is now with 
the Harold L. Arnold organization, Dodge 
and Hudson distributors. The former 
speed king's new title is district booster 
salesman. He is to spend his time out 
with the sub-dealers as an efficiency man. 

Ackerson Transferred — C. L. Ackerson, 
recently manager of the Winnipeg branch 
of the Maxwell Motor Co., Detroit, has 
been transferred to Windsor, Ont., where 
he will make his headquarters and take 
over the duties of general sales manager 
for Canada. F. W. Wilkins, recently 
manager for Saskatchewan, has been 
transferred to Winnipeg, and will have 
charge of sales in the western district. 

Duffee Makes Change— E. L. Duffee, 
who has been manager of the New York 
branch of the Midgley Tire & Rubber Co., 
Lancaster, Ohio, since the opening of this 
office some months ago, has been recalled 
to the home office, where his services are 
required in another capacity. 

E. S. Benson, recently with the Hart- 
ford Rubber Works, Hartford, Conn., is 
now manager of the New York branch 
of the above company. 

Dealer 

Hartford Auto Parts Moves— The 
Hartford Auto Parts Co., Hartford, 
Conn., which was forced out of the Colt's 
west armory by the expansion of the lat- 
ter concern, has taken a portion of the 
old Cheney silk mill on Morgan Street. 
Some time ago the company announced 
that it would remove to New Britain, 
where a satisfactory proposition was 
made by those interested in the company. 
For a time at least the company will 
remain in Hartford. 
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Trade News from Wash. — Lou Scha- 
bel, 1302-6 South E Street, Tacoma, 
Wash., has secured the agency for 
Swinehart tires. 

The Thompson Lubricating Co., Ta- 
coma, has secured the agency for Sav- 
age tires. 

The Seven Seven Co., Spokane, Wash., 
and Inland Empire distributor of Dodge 
cars, has moved into its new garage, at 
First and Adams Streets. 

New Willard Service Stations.— The 
Willard Storage Battery Co., Cleveland, 
has added the following service stations 
to its list: Edward E. North, Warren, 
Ohio; E. B. Vivian, Monroe, Mich.; The 
Sleeper Co., Fowler, Ind.; Oriental Auto 
Co., Chanute, Kan.; Meredith Battery 
Service Station, Springfield, Mo.; Iowa 
Battery Service Station, Hampton, Iowa; 
and Lebanon Storage Battery & Magneto 
Co., Lebanon, Pa. 

Large U. S. Tire Deal— What is said 
to be one of the biggest tire deals ever 
closed was effected here this week be- 
tween the United States Tire Co. and 
the Simmons . Hardware Co., St. Louis. 
According to officials of the tire com- 
pany the transaction involved a million 
dollars' worth of tires. Hereafter the 
Simmons company and its branch houses 
in Philadelphia, Toledo, Memphis, Wich- 
ita, Kan., and Sioux City, Iowa, will dis- 
tribute United States tires. 

Gas Engine Efficiency Reincorporates 
—The Gas Engine Efficiency Co., St. 
Louis, has reincorporated and hereafter 
will be known as the Efficiency Oil Corp. 
The incorporators are President Edward 
Sterns, 0. L. Menzing and C. B. Hollis- 
ter. A retail sales room has been 
opened at 3213 Locust Street with Hol- 
lister in charge. The company manu- 
factures a product which is mixed with 
the gasoline so as to provide cylinder 
lubrication. 

Late Texas Trade News.— C. H. Gray 
Rubber Co., Dallas, Tex., has added the 
Silver King and Blackstone tires. 

The Herff-Brooks Automobile Co., 
Dallas, has been organized by W. C. 
Blanchard, Dallas, and J. A. Dinwiddle 
of Fort Worth. Temporary quarters are 
in the Linz Building. 

The Ilseng Motor Car Co., Fort Worth, 
State distributor for the Monroe, has 
opened offices at 236 Commerce Street. 
H. Lester is in charge. 

Trade Items from Missouri. — The 
Sears-Cross Spedindicator has opened a 
branch office in Kansas City at 205-7 
East Eighteenth Street, Kansas City, 
Mo., under the management of Ed. S. 
Michelson. A complete branch and serv- 
ice station has been established. 

The National Motor Car Co. is now 
operating a garage at 310 Boonville 
Street, Springfield, Mo., in a building ex- 
tensively remodeled for the purpose. Lee 
A. Patterson is manager, being associ- 



ated with Dixon Brothers in the opera- 
tion of the garage. 

The district branch and service station 
of the Hartford Suspension Co., Kansas 
City, Mo., has been moved to more con- 
venient quarters, with better equipment, 
at 207 East Eighteenth Street. It for- 
merly was at 1803 Grand Avenue. 

Los Angeles Items. — The Kay & Bur- 
bank Co., Los Angeles, Cal., has opened 
a large Delco service station at 1101-3- 
5-7 South Figuroa Street. In addition to 
an extensive business as Delco special- 
ists the concern is one of the largest 
Exide battery depots on the Pacific slope. 

J. S. Bushby has opened a garage at 
710 West Eleventh Street, making a 
specialty of Packard and Chalmers re- 
pair work. 

H. G. Pendell, 1239-51 South Figuroa 
Street, has been appointed district dis- 
tributor of Zenith carburetors. Pendell 
also handles the Commerce and Atter- 
bury truck lines. 

Milwaukee News. — The Storage Bat- 
tery Service Co., organized recently in 
Milwaukee by C. F. Seifert and W. W. 
Zeige, has been appointed distributor of 
Exide batteries. Headquarters are at 
137 Oneida Street 

The Philip Gross Hardware Co., 218- 
220 Third Street, has been appointed dis- 
tributor of Eveready storage batteries, 
manufactured by the American Ever 
Ready Works of the National Carbon Co. 

Lando L. Albert, for five years asso- 
ciated with the Hickman-Lauson-Diener 
Motor Car Co., then State agent for the 
Ford, has established a Ford repair shop 
at 187 Oneida Street and is making a 
specialty of repairs on this make. 

An official service station for the 
Stewart-Warner Speedometer Corp. has 
been established at 182 Fifth Street, un- 
der the name of Speedometer Service & 
Supply Co. 

The Dayton Rubber Sales Co., 415 
Cedar Street, has taken the agency for 
the W. & C. shock absorber for Ford 
cars, manufactured by Phil. H. Webber 
& Co., Hoopeston, 111. 

Baltimore Trade Items — J. R. M. 
Adams, Franklin and Eutaw Streets, 
Baltimore, has entered the automobile 
business, as the representative of the 
Sphinx car. The firm for some time has 
been handling accessories. 

The Baltimore Sewed Tire Co. has 
leased property at 522 North Eutaw 
Street, and expects to get into operation 
at once. C. E. Erdman, G. B. E. Erd- 
man and L. D. Pritchard comprise the 
firm. In conjunction with the tire re- 
newal business the new concern will 
handle automobile accessories and will be 
equipped to handle tire repairing and 
vulcanizing. 

The Double Mileage Tire Co., Inc., 633 
North Howard Street, is in charge of 
Earle E. Ramsdell, general manager. 
The headquarters of the firm is Buffalo, 



N. Y. The firm makes a new 4000-mile 
tire out of two old ones. 

The Perfek Device Co., 535 West Bal- 
timore Street, is placing a carbon re- 
mover and gasoline saver on the mar- 
ket. 

Maurice L. Knight, 1025 West Mul- 
berry Street, is manufacturing dim- 
mers. 

The Southern Engineering Corp., 223 
West Saratoga Street, will handle a full 
line of supplies. 

Oliver Garage & Machine Co., 1439 
North Central Avenue, is now equipped 
for general repairing and the selling of 
accessories, as well as in a position to 
handle storing and hiring. 

F. M. Schwalm, 329 Title Building, 
Baltimore, is the distributor for Mary- 
land of Gaso-Tonic. 

Recent Minneapolis Additions — Bohn 
E. Fawkes, representing the Oldsmobile 
in this territory, will erect at once a 
$40,000 brick, terra cotta and glass 
building at Hennepin Avenue and Har- 
mon Place. The structure will be three 
stories. L. H. Fawkes of the Fawkes 
Auto Co. has bought an adjoining tract 
for $20,000 and will erect an automobile 
building. 

The Ahlberg Bearings Co. of Chicago 
has opened a branch at 926 Marquette 
Avenue for sale of annular thrusts and 
double row and Rodax bearings. 

Accessory House for Winnipeg — The 
Alfred Maw Motor Co. has opened in 
Winnipeg, Man., and will handle auto- 
mobile accessories and will make ar- 
rangements to handle agencies for a low 
and medium-priced line of cars. The 
headquarters are at 417 Portage Avenue. 

Electric Products Opens N. Y. Office — 
The Electric Products Co., Cleveland, 
Ohio, has opened its Eastern branch office 
at 30 East Forty-second Street, New 
York City, in charge of F. W. Eller and 
J. P. Lyons. 

Louisville Agent Moves — The Motor 
Sales Co., Louisville agent for the 
Stearns and Saxon, has moved its office 
and salesroom from 728 South Fourth 
Street to 931 South Third Avenue. 

M. & S. Gear in Canada— The Cana- 
dian Fairbanks-Morse Co., with branch 
houses in all of the important cities 
throughout the Dominion of Canada, has 
closed a contract with the M. & S. Gear 
Co., Detroit, to act as the Canadian dis- 
tributor for the M. & S. differential. 

Moon Agency in Central America — 
E. H. Serrano of Havana, Cuba, has 
made arrangements to handle the Moon 
car in Central America. 

Will Repair Radiators — A radiator 
hospital and factory has been opened by 
W. C. Craig and F. L. Wilson of Tulsa, 
Okla., at 422 Bond Avenue, N. W., Grand 
Rapids, Mich. The men will make a spe- 
cialty of repair work on radiators. At 
present they conduct a similar establish- 
ment in Tulsa. 
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Ford Service in Yonkers— The fiftieth 
sales and service branch of the Ford 
Motor Co., Detroit, Mich., has been 
opened by the company in Yonkers, N. 
Y. Several others are being planned, 
but arrangements have not progressed 
to the point where a definite announce- 
ment can be made at this time. 

Trade News from Spokane — The Olds- 
mobile Co., Spokane, Wash., Inland Em- 
pire distributor for the Oldsmobile has 
closed a contract to handle in addition 
the Denby truck in the same territory, 
which includes all of Washington east 
of the Cascades, and practically all of 
Idaho, including the Boise territory. 
Frank Liddell will have charge of the 
truck department. 

The Seven-Seven Co., Dodge distrib- 
utor, has recently taken the agency for 
Kelly-Springfield tires, and has appointed 
sub-agents for the tires at all of the 
principal towns of the Inland Empire. 

W. J. Ball Motors Co. has become the 
Inland Empire, distributor for Pierce- 
Arrow cars and truck. 

Eclipse Spark Plugs in Detroit— The 
Cutting, Armstrong & Smith Sales Co., 
Detroit, Mich., has been appointed rep- 
resentative for the Eclipse Mfg. Co., 
Indianapolis, Ind., manufacturer of the 
Giant and Hercules spark plugs. 

Takes Ideal Jack Agency — The Auto 
Device Sales Co., 139 Oneida Street, Mil- 
waukee, has taken the agency for the 
Ideal automatic jack for the state of 
Wisconsin. The company is a large job- 
ber and retailer of specialties, including 
the Adco shock absorber, manufactured 
by the Auto Device Mfg. Co. of Mil- 
waukee. 

Late Iowa News Items — Splinter & 
Holscher, garage proprietors at Earl- 
ville, Iowa, are installing a modern elec- 
tric generating outfit for the charging of 
automobile storage batteries. They also 
are adding a large lathe to the equip- 
ment of their garage. 

G. A. McLoney and J. E. Bigler of 
Moberly, Mo., have bought the Overland 
Garage at Keokuk, Iowa, and will con- 
tinue it under the old name. Both are 
experienced men. Overland cars and fix- 
tures are a specialty and expert machin- 
ists will handle an extensive repair busi- 
ness. 

R. W. Phelps of Tipton, Iowa, has 
leased the Ross Building in that city and 
will establish an exclusive Ford garage, 
where Ford cars and accessories only will 
be carried. It will be known as the 
Phelps Motor Co. 

John Hanson and John Hadley of the 
Waterloo Overland Co. have approved 
plans and specifications for a new four- 
story Overland garage and district head- 
quarters at East Fourth and Franklin 
streets, Waterloo, la. 

Philadelphia News Items— The Pack- 
ard Motor Car Co., Philadelphia, has ex- 



tended to its employees the privilege of 
acquiring military instruction at the re- 
cently organized Drexel-Biddle Military 
Instruction Camp. The leave of absence 
is accompanied by full pay and will not 
affect the regular vacation period al- 
lowed them. 

The Studebaker agency at Broad and 
Callowhill Streets, Philadelphia, is re- 
ceiving bids for remodeling the show- 
room, including extensive interior deco- 
rating. 

The Stevens-Duryea Motor Parts and 
Service Station opened on Nov. 1 at 3001 
Montgomery Avenue, Philadelphia, un- 
der the proprietorship of Archie Thomp- 
son. The garage has a capacity for 100 
automobiles. 

The Standard Supply and Equipment 
Co., 1710-12 Market Street, Philadelphia, 
will shortly move its accessory and gen- 
eral equipment business to new and 
larger quarters at Thirteenth and Cherry 
Streets. 

The Keystone Repair and Service Co. 
is preparing to erect a garage and station 
at 5117-19 Frankford Avenue, Philadel- 
phia. It will be of brick, one-story high, 
and will cost $2,000. 

The Birch Motor College, Inc., to con- 
duct schools in motoring and engine con- 
struction, was recently incorporated with 
a capital of $20,000 by H. M. Brown, 
M. E. Shakespeare and L. S. Dorsey of 
Wilmington, Del. 

Wisconsin News Items — The Enger 
Motor Sales Co., recently incorporated at 
Milwaukee by R. D. Mitchell and E. D. 
Gait to represent the Enger in the Wis- 
consin territory, is establishing offices 
and service station in the new garage 
building on Eleventh Street, near Grand 
Avenue, adjoining the Auto Mart. 

The Creek Motor Sales Co., 447 Jack- 
son Street, Milwaukee, representing the 
Apperson and Inter-State in Wisconsin 
and upper Michigan, has disposed of its 
agency contracts, lease on its garage 
and salesrooms and stock of supplies, ac- 
cessories, etc., to J. C. Fowler of La- 
Crosse, Wis., who has taken possession. 

C. A. Kinney has sold the Colfax 
Garage at Colfax, Wis., to a new firm or- 
ganized by Charles Paul and Edward B. 
Rosenberg of Colfax, and styled the Paul 
& Rosenberg Auto Co. The company 
takes over the agencies for the Buick 
and Overland. Talvin Bronken is re- 
tained as mechanical superintendent. 

P. A. Peeters of Green Bay, Wis., has 
organized the Peeters Welding & Cutting 
Co., which is remodeling the Gehr Build- 
ing at Pine and Jefferson Streets for its 
purposes. The concern will specialize in 
car work but will also conduct a general 
machinery repair business. 

The Luther Grinder Mfg. Co., 285 
South Water Street, Milwaukee, manu- 
facturing an extensive line of tool grind- 
ers and similar appliances, is now operat- 
ing double turn in most departments and 



at full capacity in others in order to cope 
with the demand from car and munition 
factories and jobbers and retailers in 
farm supplies. The company operates a 
large 6-story plant. Although this is 
generally a quiet season, the business 
this year is far and away beyond that of 
any previous year. 

Andreas M. Soennichsen, inventor and 
designer of car parts and accessories, 
who recently retired from the Auto Parts 
Mfg. Co., Milwaukee, has organized the 
A. M. S. Co. of Milwaukee to engage in 
the manufacture of a line of newly 
patented articles for the car trade. A 
plant has been established in the Manu- 
facturers' Home Building, foot of Mason 
Street, Milwaukee. The company is cap- 
italized for $10,000 and in addition to 
Mr. Soennichsen the incorporators are 
G. W. Browne and T. C. McMillan of the 
Overland-Wisconsin Co. and G. W. 
Browne, Automobiles, Inc., Milwaukee. 
The products will include shock absorb- 
ers, windshields, bumpers and fenders, 
etc. 

Illinois Trade Items — James Keller, 
formerly of the Portage Rubber Co., Chi- 
cago, purchased the Kenny" Tire Shop at 
the corner of Fourth and Jackson Streets, 
Springfield, 111. He will handle the 
Miller and Portage tires in Sangamon 
County. 

The Irwin-Overland Automobile Co., 
Quincy, located at 300-310 Maine Street, 
has completed extensive improvements 
which include two additional offices, one 
for Leaton Irwin and the other for F. R. 
Lusk. Another story will be added to the 
building later, which will be utilized for 
accessories. The firm has decided to em- 
bark in the wholesale tire business and 
will utilize the concrete basement for 
storage purposes. A two-story building, 
190 ft. in length at 217-321 Maine Street 
has been leased and will be utilized as a 
store room for cars. Starting with a 500- 
car contract per annum, the firm has in- 
creased this until the contract for next 
year calls for 1800 cars. 

B. Pinkerton, president of the Pinker- 
ton Motor Car Co., Peoria, has leased the 
old plow shop in Pekin, 111. This struc- 
ture contains three stories and will be 
utilized as a warehouse for the storage 
of Ford cars and accessories, and also as 
a branch office for Pekin and Tazewell 
county trade. A service station will also 
be established. 

Noah Henline, for several years an 
automobile salesman in Bloomington, 111., 
being employed by T. K. Hays and later 
by C. U. Williams, has resigned from 
the latter firm to enter the office of the 
Dodge Bros., at Memphis, Tenn., and will 
have charge of the southern distribution 
of cars for this firm. 

Baltimore Cow's Add— The Poehlmann 
Automobile Co., Chevrolet distributor, 
Cathedral and Chase Streets, Baltimore, 
will open a new department for automo- 
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"bile supplies. J. R. Manuel will have 
charge of the new department. 

The International Motor Co. will 
award contract for the building of a 
garage at 1006-1012 North Eutaw Street. 
The new building will be one story, 66 
by 150 ft., of brick and reinforced con- 
crete. 

Denver Men Make Changes — W. A. 
Murphy, who recently secured the Colo- 
rado and Wyoming distributing agency 
for the Detroit Package Wagon, has now 
opened permanent quarters at 1608 
Broadway, Denver. 

W. S. Dawson, recently sales manager 
for the Charles F. Cole Motor Co., Path- 
finder distributor, now has a similar 
position with J. M. Patrick, 1515 
Cheyenne Place, Colorado and Wyoming 
distributor for the Lewis, Abbott-De- 
troit and Kissel. 

Sam Stephens, for three years Pierce 
salesman for Tom Botterill, Denver, has 
been made assistant to C. A. Biggs, re- 
cently appointed Mountain States dis- 
trict representative Dodge Bros., with 
headquarters at 1608 Broadway. 

York Dealer Builds — With the incor- 
poration of the York Auto Exchange, 
R. P. Anderson, manager, this week, 
plans were started for the erection of a 
$20,000 fireproof garage and salesrooms 
on the southwest corner of East King 
and Queen Streets, where the company 
has purchased a plot of ground 90 ft by 
60 ft. The new firm, which will trade 
under the name of the Anderson Auto 
Sales Co., is capitalized at $30,000. It 
will hold the agency for the Cadillac, 
Studebaker and Reo cars and will main- 
tain a repair station and handle a line 
of accessories. The business which the 
York Auto Exchange now maintains at 
the corner of North Duke Street and 
Clarke Alley will be discontinued when 
the new garage is ready for ( ^ccupancy, 

Fisk to Enlarge in Boston— The Fisk 
Rubber Co. has bought two large parcels 
of real estate at Boston, Mass., on Bea- 
con Street, one adjoining the lot upon 
which the Peerless, Hudson, Autocar, 
King and Firestone Tire buildings are 
erected, and the other on Deerfield Street. 
The first piece of property comprises 
17,000 sq. ft., taxed for $123,000, and 
the company will have a new building 
erected there for general offices and 
salesrooms. The other property com- 
prises 14,000 sq. ft. taxed for $56,000, 
and a two-story service station will be 
erected there. It is said that the com- 
pany paid in the vicinity of $200,000 for 
the land. The new location is at the big 
junction point of Commonwealth Avenue 
and Beacon Street. 

Denver Fisk's New Building — The 
Fisk Rubber Co. is breaking ground for 
a new building at 1200 Broadway, Den- 
ver. It will be 50 by 125 ft., one story 
and full basement, and will cost $25,000 



to $30,000. The main feature will be a 
service room large enough for ten or 
twelve cars, which will furnish a big 
improvement over the recent branch 
headquarters at 1635 Broadway. The 
new building is expected to be ready for 
occupancy by the first of the year. 

Represents Kalamazoo Spring — The 
Cutting, Armstrong & Smith Sales Co., 
Detroit, is now representing the Kalama- 
zoo Spring & Axle Co. of Kalamazoo, 
Mich. 

New Master Carbureter Distributor — 
The Master Carbureter Corp., Detroit, 
has appointed the Lincoln Garage, South 
Bend, Ind., as its distributor for South 
Bend and vicinity. 

Commercial Body Moves Offices — The 
Commercial Auto Body Co., St. Louis, 
Mo., has moved its offices and salesroom 
to its factory at Sixteenth and Pine 
Streets, St Louis. 

Spokane Items — O. J. Goeffinger and 
Albrecht Gross of New York City have 
opened the Washington Magneto Ex- 
change at 1017% Sprague Avenue. Mr. 
Goeffinger was formerly in the automo- 
bile business in New York, while Mr. 
Gross was associated with the Wisconsin 
Magneto Co. of Milwaukee. The new 
concern will be agent for the Rayfield 
carbureter and other accessories. It will 
handle and repair all kinds of electrical 
equipment and magnetos. 

F. A. Williams has taken the agency 
for the Republic truck, the deal having 
been closed with H. W. English, repre- 
sentative of the Republic Motor Truck Co. 

St Louis Battery Co. Moves — The 
Moerschell Electric and Auto Supply Co., 
St. Louis, is making preparations to move 
into its new quarters at 2944-2946 Locust 
Street, a new building treble the size of 
the present quarters of the company. 
This firm is the exclusive /agent for Wil- 
land batteries in St. Louis, and will have 
a charging capacity of 600 machines a 
day at the new plant. 

Kansas City Department Store Tire 
Agent — The Jones Store Co., one of the 
largest department stores in Kansas City, 
is the first department store there to put 
in a tire department The store has 
bought the equipment and business of 
the Pennsylvania Tire Co. agency known 
as the Tire Service Co. 

Seattle Items — The Matthews Motor 
Car Co. is the name of the new distribu- 
tors of Jeffery cars in Seattle and west- 
ern Washington, located at 1409 Broad- 
way. At the head of the company is 
J. G. Matthews, who for thirty-five years 
was in the banking business in Kentucky. 
Associated with Mr. Matthews are Dr. 
S. N. Colliver, vice-president; J. W. 
Bailey, secretary, and J. F. Scearce, 
treasurer. 

Swinehart Tire Sales Co., Seattle, has 
secured the agency for Continental and 
Stanweld rims. 



New Incorporations 

Delaware 

Dover — Smith Form-a-Truck Co. ; $100,000 : maker. 

J. F. Curtln, 8. B. Howard, S. A. Anderson. 
Wilmington — B. I. du Pont de Nemours Powder 

Co.; 240,000. E. N. McCarney. 



Indiana 

Auburn- — -Union Automobll Co. ; $100,000 ; makes. 

C. M. Brown, John Zimmerman, W. H. Schaab. 
Churububco — Churobosco Aato Co. ; $9,000. F. 

Fegel, W. E. Moody, W. S. Moody, A. M. 

Hire. 

Fort Witnsj — Wayne Oarage Co.; $2,500. C. V. 

Plon, C. E. Pteffer, E. L. Pfeffer. 
Jbtfbrbon villb — Benslnger Automobile Co. ; $5,000 

Archie Benslnger, A. B. Benslnger, Clifford 

Benalnger. 

Illinois 

Chicago — Chateau Garage; $2,500. P. S. Ober- 
welse, H. W. Leybourne, F. N. Wood. 

Hubbard Woods — Hubbard Woods Motor Car Co.; 
$5,000. F. J. Haartb. Pearson and W. N. 
Schnedder. 

Pbobia — Fitch Auto Supply; $6,000. Robert Pitch. 
C. Lynch, M. M. Fitch. 



Michigan 

ST. Johns — Hayes Truck Wheel Co.; $100,000; 
maker. C. B. Hayes. 



Missouri 

St. Joseph — Diamond Motor Co. ; $2,500 to $5,000. 



North Carolina 

Yadkiwvillb — Seagraves Ford Transportation Co. : 
$5,000. W. B. Seagraves. H. B. Seagraves. J. 
C. Wallace. 

New York City 

Now York Citt — Twentieth Century Garage; $60,- 
000. T. B. Hoy, M. L. Shav. B. J. Beck. 

Nrw York Citt — Voultry Tire Co.; $10,000. J. 
Coldmlxon, A. S. Hoffhelmer, F, S. Voultry. 

New York Citt — Wheeler Motor Co.; $10,000. H. 

A. Strallholi, C. W. Williamson. L. V. Chew. 
Nrw York Citt— Winn Taxi Service Co. ; $5,000. 

B. J. Winn, Jacob Levlne, Herman Yachnln. 
Nrw York Citt — Keyless Auto Clock Co. ; $125.- 

000. O. A. Perry, F. Pblnney, E. J. Hogerty. 
New York Citt — Armstrong Rubber Co. ; $200.000 ; 
tire maker. G. F. Armstrong, 8. X. Newman. 
S. Mallach, 60 St Nicholas Avenue. 

New Yorlc 

Hudson — Hudson City Crescent Garage; $50,000. 

O. A. Coon. H. S. Williams, W. H. Beardsley. 
Lasrabbb — Deyo Motor Truck Co: ; $80,000. H. C. 

Larrabee, A. C. Crosaley. A. J. Parsons. 
Long Island Citt— I. S. Automobile Radiator Cot. 

to Long Island Automobile Radiator Co. 
Rochrstbr — No-Bust Tire Co. ; $100,000. A. OV ' 

Small, H. L. Barner, A. M. Ferguson. 



New Jersey 

Patrrson — Griffin Carbureter Co. : $25,000 ; maker. 



Ohio 

Akron — General Rubber Mfg. Co. ; $200,000. M. 

O'Nell and others. 
Clrtrland — R. C. Hull Supply Co. to R. C. Hall 

Electric Co. 

Columbus — Twenty-first Street Aato Laundry Co. ; 

$1,000. J. Tblrston, K. T. Cbnrston, E. C. 
Bltria — Overlsnd-Elyrla Co. ; $10,000. A. L. 

Jackson, C. Jackson. L. B. Fauver. R. H. Rice. 
Marion — Marion Tire and Rubber Co.; $300,000. 

A. J. Berry, W. T. Jones, J. L. Price, W. F. 

Meyer, R. T. Lewis, W. H. Holvertott, 8. P. 

Llpplneott. 

Pennsylvania 

Pittsburgh— S. S. V. Motor Co. ; $10,000. J. H. 
Weeks, J. R. Zlnkman. C. B. Gearing, J. P. 
Tyrell. 

Texas 

Paris — Lamar Motor Car Co.; $7,500. Ed. Hat- 
son, H. B. McClanahan, T. A. Johnson. 



Vtrarlnla 

Clifton Forge — Virginia Garage Co. ; $30,000. B 
H. Tatnm, B. A. Snead, B. C. Goodman. 

Richmond — King & Wright Co. ; $15.000 ; baying 
and selling enr'nes. H. D. Wright. H. X. 
Reott. A. O. Collins. 
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Steering Gears Offer Many 

Problems 

Actual Gear Superior to Layout — Lubrication 
the Great Trouble — Better Protection Desirable 
— Great Opportunity for Clever Detail Design 

By A. Ludlow Clayden 



STEERING gear as a matter of design has two sides, 
the mathematical and the mechanical. In The Auto- 
mobile for Sept. 2, the former aspect of the subject 
was dealt with, it remains to review the other side and to 
study the detail of- steering gears and connections. Steering 
ia an automobile quality which is prone to deteriorate by the 
development of lost motion or slack be- 
tween the hand wheel and the road wheel 
and this is due to two causes, the first 
being the number of bearings in the 
linkage, and the second the difficulty of 
properly lubricating those bearings. 

Usually wear takes place first on the 
pin or yoke joints at either end of the 
tie rod, second on the universal joints of 
the drag link, third in the gear itself, 
and fourth in the axle swivels, though 
three and four may often be reversed in 
order. Wear in the actual steering gear 
is not so very troublesome, because there 
is frequently some means of taking up 
slack, also the opportunities for lubrica- 
tion are ample so that undue wear in the 
gear generally means neglect on the part 
of the owner. All other parts, however, 
are difficult to deal with because the 
movement is so slight. 

For the great majority of steering 
movements the wheel is not deflected 
more than a very few degrees back and 
forth, and this slight motion is of little value in distributing 
lubricant. Where grease is used, the lubricant is forced in 
by hand in screwing down the cup, and it then squeezes out 
of the loaded part slowly, staying out till such time as a 
fresh supply is injected. Oil would be able to find its way 




Fig. 1 — Simple type of ball joint drag 
link connection for steering gear 




Fig. 2 — Left — Suggested type of joint 
with a short piece of flexible metallic 
tubing for holding grease or oil 
Fig. 3 — Right — Suggested type of self- 
protecting, oil-retaining universal joint 



altogether, leaving the joints even more dry than where 
grease is employed. 

Greasing up two tie rod joints, two swivels, two drag link 
connections and one steering gear case is an operation taking 
time and much crawling about on the ground; while it if 
utterly impossible of accomplishment without donning over- 
alls or ruining clothes. There used to 
be plenty of such dirty jobs on a chassis, 
but one by one they have been abolished, 
leaving only the steering gear practically 
in the same state as it was fifteen years 
ago. 

The only way out of the difficulty 
that appears, is to make the joints self- 
lubricating so that they require atten- 
tion at long intervals only. Also a great 
help would be to increase the size of the 
parts and so decrease the pressures. Yet 
another aid to durability, which is not 
exploited as much as it ought to be, is 
to use non-rusting metals wherever pos- 
sible; to put in bronze bushings for the 
pins and to make joints which will 
be as nearly as possible waterproof. 
Leather boots or wrappings are a pal- 
liative only, however well made they 
may be, their life is fairly short and they 
are distinctly not engineering. 

It is a wonderful thing, an amazing 
thing, that of all 'the automobile engi- 
neers in the world not twenty have produced cars that steer 
really well, and continue to do so month after month with 
little attention. 

Taking the drag link connections first, these may be either 
ball joints or regular little universal joints. The former 



around the whole surface, but is apt in most cases to escape type is most used because it is cheaper and just as satisfac- 



Digitized by 



914 



THE AUTOMOBILE 



November 18, 1915 



Fig. 4 — Below — The Ross gear design is bated 
upon the principle that immense wearing surface 
it better than adjustment. There it a very long 
worm with a tingle thread, and thit it entirely 
inclosed by a high-carbon-steel nut. As thit nut 
is lifted or lowered by the worm tt swings a pair 
of arms on the trunnion shaft that engage with 
slotted, circular plates set in holes in the sides of 
the nut, as shown in the end section. There it an 
adjustment for the double thrust ball race. The 
gear illustrated is a truck model, the Ross Oear 
<C Tool Co. specialising upon heavy vehicle steering 





tory as the latter if made properly. There have been a good 
many accidents due to ball joints dropping off, and many 
ways for preventing this have been devised. One of the 
simplest is shown in Fig. 1. This is not any particular joint, 
but is the basic principle of several. The main idea is that 
the cups whch press against the ball are backed by strong 
springs that take up the wear automatically, and if one 
spring breaks the other drives the whole assembly along till 
the neck of the ball is caught by the edge of the hole in the 
outer case. The only drawback to this style of joint is the 
difficulty of renewing lubricant, for to get grease actually 
between the ball and the cup it will not suffice to plaster the 
outside. To make certain of it the joint needs to be taken 
apart and greased in that condition. Mud, and washing 
Water from a hose also tend to remove the lubricant rapidly. 

It is not easy to see how this type of joint could be entirely 
inclosed, but Figs. 2 and 3 show a couple of rather clumsy 
suggestions. The former uses a short 
piece of flexible metallic tube which 
would hold a soft grade of grease and 
possibly a heavy oil. The latter adapts 
the idea of the self -protecting universal 
joint and would be oil retaining. These 
devices should greatly outlast leather 
wrappings which are never completely 
waterproof and cannot hold oil. 



Fig. 5— Above — The Jacox steering gear has a 
substantial steel worm inclosed by a semi-steel 
nut, which is split lengthways into halves. The 
worm is double threaded, both riht and left 
hand, so that turning the wheel causes one half 
nut to rise while the other falls. The ends of the 
nuts bear upon a rocking yoke which is connected 
to the external steering arm. One of the greatest 
virtues of this design is that a single adjustment 
' the nut that backs the ball thrust race takes up 
wear. Owing to the very large thread surface 
wear is very slow. The maker is the Jackson- 
Church-Wiloox Co. 



of t 
all 




Some Special Joints 

A rather ingenious joint used by a few 
automobile makers is shown in Fig. 6; 
this is non-adjustable but it is to a great 
degree self-protecting. The grease being 
fed to the interior of the ball insures it 
reaching the working surface, and in 
exuding it drives all dirt before it. Such 
joints will wear for years if the greaser 
is given a turn every day, but their life 
depends upon this attention. 

On the Peugeot racing cars there are 
no ball joints, the little universal shown 
in Fig. 9 being used instead. With this 
type grease can be supplied through hol- 
low bolts as for a spring shackle bolt, 
and frequent attention to the grease cups 
will prevent wear. The universal type of 



Fig. 6 — A non-adjustable joint which 
is, however, to a great degree eelf-protect- 
ing 




Fig. 7 — Above — Original type of tie rod 
yoke. Fig. 8 — Right — Illustrating how 
durability of this type has been increased 
by widening the jawt. Fig. 9 — Small uni- 
versal used instead of ball joints on 
Peugeot racing cars 



connection is less easy to inclose, however, and when exposed 
is just as great a sufferer from neglect as the ball joint, 
which is simpler and cheaper. 

Tie Rod Joints Get Longer 

The original tie rod yoke was something like Fig. 7, and 
the durability of this bearing has been increased greatly by 
widening the jaws so as to give more surface to the pin as in 
Fig. 8. Wear on these joints is particularly annoying be- 
cause it not only gives slack to the steering wheel, but it is 
liable to set up a continuous rattle of most irritating char- 
acter. Here again lubrication is rendered difficult by reason 
of the extremely small angular move- 
ment and the only solution of the dif- 
ficulty is frequent application of fresh 
oil or grease. The self-lubricating bush- 
ing of compressed graphite ought to find 
an application here and there is no 
reason save cost why the pins should not 
be bronze instead of steel. 

Some manufacturers of expensive cars 
have used ball joints for the tie rod in- 
stead of ordinary yoke ends and where 
there are self-adjusting springs this pre- 
vents rattle. Probably the greater dif- 
ficulty of protecting and lubricating the 
ball joint offsets the main advantage, 
however. 

Schemes for Swivel Lubrication 

There are two types of front axle, the 
most popular in America being that 
sketched in Fig. 13, and the one most 
used in Europe in Fig. 14. The difference 
is that in the American pattern the 
thrust bearing is located at the upper 
end of the swivel pin, while in the other 
variety it is at the bottom. Taking the 
most used type, the tendency is for the 
pin to wear at the ends, and for the 
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thrust washer to wear. From the viewpoint of freedom in 
steering it is an advantage to use a ball thrust bearing, but 
there are two drawbacks, first water, if it enters as it prac- 
tically must do sooner or later, will destroy the balls and 
races immediately; second, the movement is normally so slight 
that the balls tend to make pits in the races due to repeated 
shocks. Thus the plain thrust is better if only it can be lu- 
bricated. Obviously, a plain thrust bearing with an area of 
2 sq. in. or so and with a load of 1000 lb. on it is not easy 
to grease, and the grooves cut in the face of the washers do 
not help much as there is so little movement to distribute the 
grease. 

It has often been an ideal with designers so to arrange the 
thrust bearing that it is permanently in a bath of lubricant. 
In Fig. 16 the Sunbeam design is shown and it may be no- 
ticed that the big brass cap at the top entirely protects the 
ball thrust washer from water, which could not reach it by 
any possibility. Also it is only necessary to remove the 
cap and fill it with grease about as frequently as it is neces- 
sary to do the same by hub caps, if indeed as often. This 
example is chosen as being one of the first attempts, but the 
same idea appears in various forms in a good many modern 
designs. Excellent steering swivels have been made with all 
ball bearings, both of journal type and cup and cone type. 
Also swivels have been made with taper roller bearings, but 



Fig. 10 — Center — The Lavine gear usee muck the same 
principle at the Jacox, the difference being mainly in detail. 
That is to lay there is a divided nut operating on right and 
left hand threads cut in a single worm, operating the steering 
arm through a rocking arrangement. The particular feature 
of this gear is that every wearing part is made from heat 
treated alloy steel. The double thrust bearing is located at 
the bottom of the gear case, and the adjustment consists of a 
single, simple setting for the thrust 
bearing. The adjusting nut is situ- 
ated at the bottom of the casing, 
just above the lower ends of the 
control levers. Wooden distance 
pieces are employed to keep the 
control tubes apart and to prevent 
rattle. The splined end on the 
trunnion shaft allows the steering 
arm to be set in the position 
desired by the chassis maker. 
This gear is made by 
the Lavine Oear Co. 



the plain bearing for the pin, combined with a properly lubri- 
cated thrust, also plain, gives just as good an effect as the 
expensive combinations. 

Probably the reason that the detail of steering gear has 
had so little attention is that the cheapest forms will operate 
fairly well if they get a complete overhaul every 10,000 miles 
or so. For a really cheap car this is good enough, but the 
buyer of an expensive machine is quite capable of appreciat- 
ing a design which would reduce the trouble of greasing and 
enable the steering to be maintained in its original state of 
efficiency for the life of the car without rebushing joints. 
For the manufacturer who wants a novel talking point that 
of safe, easy and durable steering offers a hitherto neglected 
opportunity. 

Steering Gears of Many Patterns 

For the passenger car an absolutely irreversible steering 
mechanism is not desirable, for it destroys the "feel" which 
is essential to quick steering and is obtained by a gear that 
is just a little short of being quite irreversible. It is neces- 
sary to strike the happy mean. 

In the main, steering gears divide into two types, those 
with a short worm and 
worm wheel, or part of a 
wheel, and those with a 
screw and nut. The 
former is the simpler, but 
it is less easy to adjust 
for wear and it does not 
give so large a wearing 
surface. In early at- 
tempts with the screw and 





Fig. 11 — Above — The Warner 
gear is one of the most widely used 
and is representative of modem 
worm and wheel practice. There is 
an adjustment for the thrust bear- 
ing behind the worm and an eccen- 
tric bushing allows the worm wheel 
to be brought into closer mesh a* 
wear may create small backlash. 
It may be noticed that the trunnion 
shaft has one long bearing with a 
readily accessible adjusting screw. 
The Warner gears are somewhat 
lighter this season by reason of a 
more compact design which reduces 
the overall size while maintaining 
the wearing surfaces. They are 
made by the Warner Oear Co. 



Fig. 12 — Left — The Barnes gear is a worm and wheel 
pattern having two adjustments, one back of the thrust 
oearina and the other on the trunnion shaft bearings, the 
shaft being held in eccentrio bushings. The use of a full 
worm wheel and a square end shaft allows the four 
quarters of the worm wheel to be used in turn, thus pro- 
viding yet another increase of durability. This gear is 
made by the Barnes Oear Co. 
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nut type the advantage of big contact on the thread was 
often lost by the use of some sort of rocking joint which had 
a very small surface, but this has been corrected, and to-day 
there are plenty of nut gears possessing remarkable dur- 
ability. 

Simplicity favors the worm and wheel type, and if this is 
well made with a good size of thread its durability is excel- 
lent. Practically the only adjustment possible is to mount 
the worm wheel on eccentric bushings, so that it can be 
brought into closer contact with the worm as it wears, but 
this adjustment is imperfect, because wear is never even, 
since it nearly all occurs at the center position corresponding 
to a few degrees of steering movement only. The idea of 
using a complete worm wheel instead of a segment is that 
when one quarter of it has worn, the wheel can be removed 
from its shaft, given a quarter turn, and replaced with a 
fresh, unused surface to the worm. If the worm is the 
harder member of the gear this practically quadruples the 
life of the gear. A nut gear can be adjusted in several ways, 
and needs an adjustment for the rocker bearing as well as 
for the nut. 

In the design of these gears there has been only detail 
change for some time and they are mostly of a quality of 
service that precludes the probability of alteration. Here 
and there weight has been reduced by simplification of de- 
sign and by the use of materials with a greater strength. 

In general, the aim of the maker of the gear is to provide 



the largest bearing surfaces possible with reasonable weight 
and size so that adjustment shall be necessary only at very 
long intervals. There are, of course, very many different 
patterns of steering gears, but in selecting the few which are 
illustrated in section it has been attempted to cover the main 
princples in common use. 

Adjustable Rake 

A feature of steering gear construction which is obtaining 
greater attention is the inclusion of some device whereby the 
rake of the column or post can be altered. Ability to so set 
the angle is very useful to the automobile manufacturer who 
usually is well cared for by the steering gear specialist. It 
is to be regretted that the automobile maker so rarely con- 
structs the body and the clamping arrangements for the 
gear that the user is able to swing the gear an inch or two 
forward or back to suit his stature. 

In mounting the different parts of the gear, ball bearings 
are almost always employed for taking the thrust of the 
worm or screw, except in gears which are subjected to very 
violent shocks, as are heavy truck steerings. For journal 
bearings there is a marked trend toward the ingenious self- 
lubricating bronze bushings with graphite inserts. With 
such equipment only an extremely small quantity of oil has 
to be inserted to keep the worm thread in good condition; the 
bearings look after themselves. 

Another point which has caused trouble in the past, but 
has now been overcome is that of rattle between the several 
tubes inside the post, which connect with the control levers 
above the steering wheel. Where there are three or four 
drawn steel tubes of this section one inside the other, vibra- 
tion can readily set up a chatter that is particularly irritating. 
All gear makers almost have settled upon one way to prevent 
this chatter, that of giving the tubes bearings on each other 
at sufficiently short spacing. Sometimes this is done by 
knurling the tubes or raising collars on them, sometimes by 
the insertion of bronze bushings and sometimes by wooden 
spacers. All seem equally effective in service. 

Materials Are Factors 

Materials used in construction do not vary very much, the 
important wearing parts such as the worm and guides or 
rocker pinions being a high quality steel. For the outer case 
malleable cast iron is most popular, and the tubing is com- 
monly cold drawn steel. Choosing steel for steering parts is 
a somewhat delicate operation, because surface hardness to 
give durability is needed combined with great toughness to 
resist the continual shocks to which a gear is subject, hence 
steels of the nickel chrome variety and alloy steels deriving 
their qualities from careful heat treatment we used 
frequently. 



Packard Uses Special Vehicle for Moving Machinery 




Building operations at the plant of 
the Packard Motor Car Co., Detroit, 
Mich., are going forward at such a 
rapid rate that it hat been found 
necessary to construct a special ve- 
hicle for the transportation of ma- 
chinery between the old and new 
factory units. As shown in the ac- 
companying illustration, where a 
special crankcase milling machine 
weighing over 21 tons is being 
moved by a Packard 4-ton frucfc, 
the special vehicle is constructed of 
extra large motor truck wheels, 
mounted on special axles and car- 
rying a platform made of 12-in. 
channel steel frame and special oak 
flooring. At the forward end of 
this float is anchored a winch by 
which the machinery is loaded onto 
its truck 
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Gearsets Are Smaller and Lighter 



Roller Bearings Increasing in Favor — Popular- 
ity of Iron Case Due to Noise Problem — Ease 
of Gearshifting Obtained by Clutch Design 



AS with steering gears, so with gearsets, change has 
been slow and development by easy stages. There 
has been only one great change in automobile gear- 
boxes since they first were used, this being the introduction 
of the direct drive, which came more or less simultaneously 
with the live axle transmission. From this point onward 
development has been directed toward simplification of de- 
tail, elimination of noise and reduction of size and weight. 

Lately the main development has been the great simpli- 
fication rendered possible by the coming of center control, 
and changes in the form of bearings most popular with 
manufacturers can also be observed. Steady abandonment 
of the rear axle situation for the gearset and the growth in 
favor of the unit power plant has made noise in the gearing 
far more difficult to eliminate, or rather, more noise is per- 
missible in the old type than can be allowed for the new. Of 
course, in these days of everywhere on high, the noise made 
by second speed and low gears is of little importance, that 
which counts is the hum of the constant mesh pinions. It is 
the opinion of several prominent engineers that the most 
potent influence in reducing this sound is continuity of en- 
gine torque, eights and twelves proving easier to cope with 
than sixes or fours, but apart from this the bearings used 
seem to have the greatest influence. That the quietest gear- 
Bet is obtained by the use of all plain bearings seems to be 
agreed by everyone, but the difficulty of satisfactory lubrica- 
tion is such that ball or roller bearings are used almost 
always for both portions of the main shaft. 

For the countershaft plain bearings are used fairly often, 
because the latter can be so situated that it is in a permanent 
bath of oil or grease. Roller bearings especially certain 
types, seem to give quietness results nearly as good as plain 
bushings, so it is not surprising to find that their use is in- 
creasing. Of all bearings the most difficult to quieten is the 
ball bearing, which is regrettable, because it is the easiest to 
apply in limited space and its frictional efficiency is, of 
course, very high. 

The average gearset, judged from the specifications of a 
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Above — Brown - IApe 
four-»peed gearset 
with several charac- 
teristic features. 
Special attention 
should be given to the 
mounting of the taper 
roller bearings and the 
use of one of these for 
the spigot. The boa ia 
small for a four speed 
type 



Left — A Warner gear- 
set for »-ton trucks 
having chain drive. 
This illustrates a way 
of using ball bearings 
exclusively. Nickel- 
chrome steel is used 
for the gears to allow 
of sufficient strength 
with small dimensions 
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These two Warner gearsets illustrate above a moderately heavy 
gear and below a lighter type. The former hat a large ball thrust 
Bearing and the roller spigot that ie becoming very widely used. 
It wilt be noticed that both gearsets have shafts with four splines 
and that the countershaft gears are separate pieces pressed on the 
shaft. Two types of clutch are shown and it is a Warner feature 
that these are interchangeable without any alteration to gearset or 
flywheel where the size of the gearset is the same. Both the 
clutches illustrated have very light inner parts. 

large number of standard types, has ball bearings for the 
main shaft and roller bearings for the countershaft. Often 
hall bearings are used for only the front end of the main 
shaft, but in many cases a ball race is used at the tail end 
because of its ability to resist the occasional end thrust from 
the drive shaft. 

A conspicuous bearing development is the steady increase 
in the number of gearsets with a ball or roller spigot bearing. 
This spigot has always been the weakest point in the direct 
drive type of transmission, because the bushing is so located 
that its lubrication is a trifle uncertain, and it runs at quite 
high speed when the low gear is in use. The load on it may 
also be considerable, and if it wears and so gets slack the 
shafts are put out of line and noise results immediately. At 
present the most popular bearing for the spigot is a small, 
special type of roller, and this has proved wonderfully satis- 
factory in service. A ball bearing is used in a good many 
gearsets but is not so easy to accommodate as the roller. 

In passing, the comment may be made that it is rather re- 




The Northway gearset uses a stationary countershaft, the gears 
thereon being bushed. The front end of the main shaft relies largely 
upon the steady bearing in the flywheel and on the very long rotter 
spigot. Thrust is cared for by the ball bearing at the tail end. tn 
the plan view the interlocking device is shown. The spring support 
for the shift lever inclosure is a feature 

markable the general adoption of the unit power plant has 
not led to the use of plain bearings throughout the gearset, 
with pressure lubrication from the same oil pump as sup- 
plies the engine. It would be easily possible to work out a 
design which would be both cheap and efficient and the need 
for quietness would be served in the best possible way. How- 
ever, to arrange this would need a correspondence in design 
between motor and transmission and would hardly be ap- 
plicable in a general way. 

Rather curiously, many experiments with helical gears for 
the constant mesh pair have not led to the general use of 
this type of tooth; it seems no easier to insure quietness 
with it than with plain spur teeth. If this really is true, then 
it seems unnecessary to use helical teeth for the timing gears 
in the motor. The two cases are contradictory and the situ- 
ation not easy to understand, for cost hardly enters into the 
matter. 

An undoubtedly important factor is the rigidity of the sup- 
port given to the short, front portion of the main shaft 
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-which, in many unit powerplant 
designs often becomes almost an 
integral portion of the crankshaft 
•when the clutch is engaged. Study 
of the illustrations shows how dif- 
ferent manufacturers have tackled 
the problem. 

Another factor in noise produc- 
tion is the material of which the. 
case is made. Iron it is found, 
makes a quieter casing than alu- 
minum, which at first seems curi- 
ous, as iron is certainly a far more 
resonant metal. Probably the ex- 
planation is to be found, at least 
partly, in the greater rigidity of 
iron. While it is easier to get a 
quiet transmission with iron inclo- 
*ure, it is quite possible to get as 
good results with aluminum by a 
careful study of the sections, and, 
perhaps the addition of a web or 
rib here and there. Just at present 
the price of aluminum encourages 
the use of iron, but it is unlikely 
that this will continue as the price returns to normal. 

Most important of all, from the noise viewpoint, is the 
original cause of the noise, the gear itself, and it is note- 
•worthy that manufacturers are steadily year by year, mak- 
ing better gears and mounting them more accurately. The 
allowable tolerance on the accuracy of alignment between 
the shafts has been made smaller, the methods for heat treat- 
ing and hardening the gears have been improved, the ma- 
chines for cutting the teeth are doing more accurate work. 
One of the leading gearset makers actually uses a burnishing^ 
process after the gears are otherwise finished, so as to remove 
the least roughness from the tooth faces. 

Four Speeds Not Wanted 

For passenger cars the four-speed gearset has almost 
ceased to exist, but it is still obtainable from most manu- 
facturers, and it is stated that there appears to be a tendency 
toward its use for light trucks. With modern engines and 
the low rear axle ratios of to-day there is little need for 




The three speed Brown-lApe gearset is very like the four speed pattern, having the same taper 
roller bearings. It will be seen that the sliding shaft is of square section. The use of a double 
clutch spring is characteristic of Broum-Lipe practice 

more than three speeds in the gearset and to provide four 
calls for higher cost, greater weight and increased oppor- 
tunity for noise. It is to be doubted whether the four-speed 
gear will ever return to favor; more likely is it that some 
totally new form of transmission will replace the gearset 
altogether. 

Weight Decreasing 

Weight has been cut conspicuously for 1916, but this has 
not been done by alterations in gearset design so much as 
by the changes in motors. The general decrease in dimen- 
sions and increase in crankshaft Speed has lowered the tooth 
pressures very greatly, so a far smaller gear is amply strong. 
At 2000 r.p.m. 40 hp. can be transmitted by a gear with half 
the tooth strength needed to transmit 40 hp. at 1000 r.p.m. 

In the gearsets odd half pounds have been cut by simpli- 
fication, notably in the lever mounting, and center control is, 
of course, lighter than any other system. 

It is unquestionable that the ease of gearshifting is very 




Left — A simple design made by the American Die <f Tool Co. Features are the special clutch with a two-disk inner member of very light 
weight, and the hollow countershaft. Another point of ingenuity is the method for mounting the shift lever and its engagement with the 
extreme ends of the striker shafts. Right — Another simple gearset made by the Mechanics Machine Co. which also has a light clutch, this 
time with a single plate. The countershaft is pinned to the case and the gears bushed, while the sliding shaft has a larger number of 

splines than usual 
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These two examples of Covert transmissions differ mainly in the clutch design and in the size of the bearings. That on the left has a 
stationary countershaft and long roller bearings while the other has the heavy duty type of bearing and a revolving countershaft. Note 
how a steel ball inside the spigot is used to take accidental thrusts from the propeller shaft on the gearset shown on the right 



much greater on certain cars than on the average, and al- 
most always it is found that the cars with the easy shift 
have very light clutch parts. There are some clutches which 
are so light that it is hardly possible to make a sound in 
shifting gears however ill judged the time for changing may 
have been; but the majority need some practice before pro- 
ficiency is obtained. 

Center Control Aids Gearshifting 

Center control, and the unit power plant, which two things 
cut down to the minimum the number of connections between 
the shift lever and the gears to be shifted, have made the 
actual lever movement very light and easy on practically all 
gearsets, but there is still room for improvement in clutches. 
Where the increasingly popular dry disk type is used it is 
possible to arrange the inner member to be of extremely 
light weight and gearshifting becomes correspondingly easy. 
A very light clutch needs no clutch stop or brake and with 
it changing either up or down is equally easy. 

With a cone clutch the same lightness cannot be obtained, 
but the weight can be fairly low and the provision of a good 




This is a slightly heavier pattern of Mechanics Machine Co. gearset 
to that illustrated on the preceding page. Larger bearings of heavy 
type are employed and a roller spigot instead of the plain bush 

s 



brake makes shifting upward as easy as with a lighter 
clutch. Where the cone clutch fails is in making a quick 
shift from high to intermediate, for it cannot be speeded up 
without a double pedal action which very few drivers ever 
learn to perform. Of course, there are advantages with the 
cone clutch, notably simplicity, ease of renewing the wearing 
surface, and facility of spring adjustment. The best of all 
clutches when in perfect condition is the multiple disk run- 
ning in oil, but it is costly to make and difficult to keep in 
good condition. The nature of the oil is a trouble, cold 
weather is liable to cause sticking and the average repair- 
man is not very clever with the type. Hence its use is con- 
fined almost to very high-priced constructions where efficiency- 
is insured by an expensive design. 

Dry disk and cone still just about hold their relative posi- 
tions of equality, habit probably accounting largely for the 
continuance of the cone, and the manufacturer's natural 
dislike for giving up a thing which has caused him no trouble 
in the past. 

No Ratio Formula Exists 

Among gearset makers there is some difference of opinion 
as to the proper proportion of second speed to high, and low 
to second. Some consider that the intermediate ought to be 
fairly close in ratio to the high, arguing that a car will do- 
nearly everything on these two gears and that the ease of 
shifting produced by a small drop in ratio encourages the 
driver to utilize his engine to best advantage. Others take 
the intermediate as the geometric mean between high and 
low, yet others leave the matter to the chassis designer and 
make ratios to suit their customers' ideas. There is no rule 
or formula, considering the power and weight of the car, 
which is used generally in determination of gearset ratios, 
a rather remarkable state of affairs which suggests a useful 
subject for some investigator to tackle as subject for an 
S. A. E. discussion. Theoretical ideas seem to be applied 
in very few cases and the discovery of some good empirical 
rules ought to be useful. 

In conclusion, it may be remarked that the automatic 
gearshift, whether controlled by springs or by electricity 
seems to have made no progress whatever during the last 
year. The electric gearshift has undoubtedly been developed 
to a state of considerable efficiency, yet no automobile manu- 
facturer has considered it worth its cost as a selling adjunct. 
This is not in accordance with the expectations of a year 
ago so we must await the 1916 season for possible develop- 
ments along this line. They may or may not transpire. 
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Aluminum Discussion Evokes 

Enthusiasm 

J. E. Diamond's Paper Stirs Detroit Engineers to Apprecia- 
tion of Alloy Pistons — Future of Aluminum Production 
Explained by President of Aluminum Company of America 



DETROIT was filled with the word aluminum on Nov. 12 
for there was quite a gathering in the city of men 
whose names stand for aluminum in raw and finished 
states. They had come to hear J. E. Diamond's paper on 
aluminum pistons, to see what engineers thought of the lat- 
est way of employing the useful metal. 

Firstly, there was A. V. Davis, president of the Aluminum 
Co. of America who, after the reading of the paper, held 
the close attention of the crowded hall while he explained 
how the price of aluminum came to be where it now stands, 
and gave a ray of hope for the future. Then E. E. Allyne 
and W. P. King, president and vice-president of the Alumi- 
num Castings Co., and C. B. Bohn, general manager of the 
same firm, were present to represent that part of the alumi- 
num industry most closely in touch with the automobile 
trade. As luck would have it, Louis Chevrolet has just com- 
pleted his all-aluminum racing motor and the aluminum 
chiefs enjoyed an hour spent on an outlying road where 90- 
mile-an-hour joyrides were indulged in, the engine showing 
a splendid amount of life. 

Large Attendance for Paper 

The convention hall at the Pontchartrain Hotel was 
crowded when, after a brief business session, J. E. Diamond 
read the paper which was published in The Automobile 
last week. As soon as he had finished, A. V. Davis was 
called upon to talk on market matters and the following 
gives his remarks in condensed form: 

I want to say, most emphatically, having been with the 
Aluminum Co. of America for twenty-six years, that it is 
not only the desire, but the intention, both now and always, 
that the Aluminum Co. of America will make all the alumi- 
num that anybody in the United States wants to buy. So 
that, so far as any future shortage is concerned, if you will 
only give us a chance and let us alone, we will soon be in 
the position that we have been in for many years, of making 
more aluminum than you gentlemen are willing to buy. I 
suppose that you would hardly believe that March, 1915, was 
the last month for a period of considerably over five years 
that the Aluminum Co. of America did not make more alumi- 
num than you gentlemen bought, or any other gentlemen in 
the United States. Month after month we stocked aluminum, 
until we went into the month of April, 1916, with not only 
the biggest stock of aluminum that we ever had, but the 
biggest stock of aluminum that was ever known in this world. 
If you gentlemen had been willing to buy, during the last 
four or five years, considerably more, I can safely say that 
we would have made considerably more, but we made at 
least all that could be sold, or at least, all that we were able 
to sell. 

Then in April, 1915, came the beginning of the revival of 
business. The war had already broken out, but in this coun- 
try we did not, in general lines at least, feel the effect of it 
until April or May. Then our stock of aluminum began to 
be depleted. There were several causes for that, all work- 




Left — A. V. Davis, Preslde.it the Aluminum Co. of America. 
Center— E. E. Allyne, President the Aluminum Castings Co. Right 
— W. P. King, Vice-President the Aluminum Castings Co. 

ing to the same end. The first was that the consumption 
in this country began to jump up very materially. War or- 
ders for this, that and the other thing; war orders for auto- 
mobiles; war orders for automobile trucks; the general re- 
vival of business, all tended to make a very substantial in- 
crease in the consumption of aluminum. Furthermore, the 
war itself shut off the importation of aluminum; and there 
I touch what is to us perhaps a very tender subject, as you 
can easily understand. We recognize the right of anybody 
to buy aluminum wherever they wish. We certainly do not 
pose as the owners of the aluminum industry, although we 
are proud to say that we are the greatest in the aluminum 
industry; but, of course, we cannot very well maintain plants 
of a sufficient size to make enough aluminum to supply this 
country, and wait patiently for five or six or seven years, 
until, for some reason or other, there happens to be a short- 
age, when we can start up those plants, and run them for a 
year or two until the foreign importation comes on again. 

Cessation of Imports Causes Shortage 

So far, therefore, as the cessation of importation has any- 
thing to do, and it has a great deal to do, with the present 
shortage, that is something over which we have no control. 
I feel in a rather delicate position, representing the only 
manufacturer of aluminum in the country. I wish there 
were twenty-five others, while I am speaking on this point. 
Then I could talk about the aluminum industry very much 
as you can talk about the automobile industry, without seem- 
ing either egotistical or seeming to beg for favors. But it 
is a matter of fact, as you all will see, and must see, that 
whether we are talking about dyestuffs, or whether we are 
talking about aluminum, or whatever we are talking about 
that it is a very difficult thing for the American manufac- 
turers of any product to prevent or to avoid shortage in 
their particular line, unless, year after year, when there is 
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The aluminum motor In Loult Chevrolet's special 300 cu. In. racing car, now being 

tested at Indianapolis 

no shortage, the American consumer buys of the American 
manufacturer. 

Canadian Plant Under Embargo 

Another point, which I will just mention because I want to 
tell you all there is about it, so far as I see it, is that we have 
a plant in Canada, as no doubt many of you know, and from 
that plant in Canada we have always brought a very sub- 
stantial tonnage into this country; but this year, and also 
for 1916, when we announced our plans and made our con- 
tracts to send in this usual and normal amount of aluminum, 
the War Office in London stepped in and told us that they 
needed that aluminum worse than you people did, and that 
no matter what we wanted to do with it, they were going to 
take it; and we struggled a little bit, with the result that an 
embargo was issued, and no aluminum can go out of Canada 
at the present time, and probably that will continue during 
the war. So that is the condition, which was rather unex- 
pected, and very unfortunate from our standpoint, and 
equally so, of course, from the standpoint of the industry. 

So much for the shortage as it exists; but you are not 
especially interested in that ; perhaps I have dwelt too long on 
it. The only cure, aside from the cure that I have already 
mentioned, is for us to make more aluminum; and, in ac- 
cordance with our practice and our policy for twenty-five 
years, we started at once to build more plants. We have 
laid out a schedule calling for an expenditure of consider- 
ably over $20,000,000, this year, and next, but, in our busi- 
ness, it takes a long while to get those plants into shape, get 
them finished, and it will be about May of next year before 
we begin to get the results of the more recent of these de- 
velopments; and it will be, we anticipate, December of next 
year before they are finished. 

It is rather surprising, even to me, when I look over the 
figures, and see that even now we are making 18 lb. of alumi- 
num to 10 lb. that we were making in 1914. We have screwed 
up the production a little here, and a little there, until we 
have made an increase of 80 per cent even now ; but when we 
get these new plants going, we will have such a very sub- 
stantial increase in production, that unless the consumption 
of the country should be substantially more than it is now, 
we will be able to supply it, and have plenty to spare, even 
though none is imported. 

That, I take it, is what you want to know, more than any- 
thing else. Although I am very sorry that we have not got 
the plants finished yet, you can easily appreciate that this 



condition is not altogether our fault — we 
did not, at least, bring on the war — if 
you will only be patient, for a little bit, 
we will have the production, and insofar 
as that bears upon the plans for the use 
of aluminum, I will give you the informa- 
tion for just what it is worth, and you 
can figure out yourselves what you ought 
to do in the premises. All I can say is 
that we are doing everything that we 
possibly can. 

How Aluminum Is Made 

The chairman also suggested that I 
should say a word regarding the process 
of making aluminum. That seems like 
bringing coals to Newcastle, to speak to 
a group of engineers on a manufacturing 
subject; but it is a bit interesting just in 
this connection, because it will explain to* 
you why it takes so long to complete a 
plant to make aluminum. 

The ore of aluminum exists in great 
quantities. There is no shortage there. 
It is only a matter of buying more picks 
and more shovels to double the output; no trouble with re- 
gard to the ore. 

The next step is to treat this ore, by a very complicated 
chemical process, into a pure product, which we know as 
alumina, being the chemically pure oxide of aluminum. 
That is, for a plant to make a substantial increase, you have 
to spend $1,000,000. That, perhaps, gives you a better idea 
of how long it takes, because you all know, when you start 
out to build a $1,000,000 plant, it takes a lot of time, no- 
matter how fast you may work; so that even though we had 
all the power, and all the other facilities, it takes a lot of 
time to build an aluminum plant, but the real time is con- 
sumed in getting the power. If you gentlemen will pay a 
little more for aluminum, we could afford to make it by steam 
power, and possibly hustle up the plant a little quicker; but 
I have not found anybody yet that would pay any more than 
they had to, for aluminum; so we have to use water power 
as the cheap source of power. That is the great expense; 
and the sine qua non in the manufacture of aluminum. 

Water Power Scarce 

In these days, it is not an easy matter to even get water 
power. Water power on navigable streams is practically an 
impossibility, as you perhaps know. I am not here to dis- 
cuss the political side of it, but as Mr. Cannon, the former 
Speaker of the House of Representatives once put it to me, 
any water power bill that you could get through Congress, 
the President would not sign, and any water power bill that 
the President would sign, you could not get through Con- 
gress; and that is just about the situation. 

Perhaps you will be surprised to know that there has not 
been a water power bill through Congress since the early 
days of Roosevelt as President, not one. We started in to 
get together a big water power on the St. Lawrence River. 
We have a lot of money invested in it; but until this dead- 
lock is broken between these people who are conserving the 
interests of the public, and those who are willing to give 
corporations a little chance, I do not suppose that water 
power can ever be developed. That shuts the aluminum man- 
ufacturer down to water power on unnavigable streams, and 
those are necessarily small, and require the purchase of large 
amounts of property, and that takes a great deal of time. 
Of course, in this country we do not have the power of con- 
demnation. We have, however, just gotten together a very 
large amount of property in the South, which we anticipate 
will be enough to supply the increase in the demand for many 
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years to come, and I might say that this project is not in- 
cluded in our plans for increase for next year, although we 
are starting on it already, and I think that, if what we are 
making next year is not enough for the demands of 1917 
and 1918, that these other projects that I speak of, in the 
South, will come along, and it is our intention to push them 
just as fast as the market will take the product. 

Immense Power Needed 

But, after you have got the water power together, you 
then have to develop it. You take in these days, an increase 
in the aluminum business means 60,000 hp. or 100,000 hp. 
to be of any real good, and you, as engineers, all know that 
to develop a 50,000 or 100,000-hp. water power proposition 
is no easy task, and two years is a very short time for the 
most favorably located water power. Three years, four 
years, or five years, is much nearer the average, and that is 
where the time is all consumed. So that, with us, it is a 
question of foreseeing the market, which we always try to 
do. We are always spending money, and trying to get ready, 
not for next year, but for four or five years from now, and 
I feel very certain that the plans that we have on foot now 
will carry us through, even though we do not have the re- 
sumption of importation, which, of course, we will have as 
soon as the war is over. 

If there are any questions you gentlemen would like to 
ask me, Mr. Chairman, I would be very glad to answer them, 
except as to how old I am, and how much salary I get. 

E. E. Allyne — It has been suggested that perhaps this 
shortage may be partially due to the fact that the Aluminum 
Company of America may have taken on some war orders. 
I think perhaps some of these gentlemen might be interested 
in having a statement from Mr. Davis in that respect. 

A. B. Davis — I can answer that very simply by saying, 
that we have not sold 1 oz. of aluminum for any war order, 
directly or indirectly. 

After the passing of a hearty vote of thanks to Mr. Davis 
the discussion of the paper proceeded and the following gives 
the gist of the remarks made by the different speakers: 

Discussion Centers Round Lubrication 

A. Ludlow Clayden (The Automobile) — Relative to oil 
pumping, Mr. Diamond, in mentioning the growing practice 
of drilling a small number of holes immediately below the 
lower ring, has not mentioned the accustomed number; and 
I believe this number varies considerably. I think it would 
be interesting to know what, in his experience, the best num- 
ber of these 3/32 in. holes is. 

Another matter on which I am not quite clear, is, to what 
extent he favors or does not favor the scraper ring. 

James E. Diamond — Relative to the first question, to my 
best knowledge, six holes are used. I do 
not remember seeing a case with any sized 
piston, where there have been fewer than 
six used; of course, these being spaced 
evenly. 

Relative to the scraper ring, I am en- 
tirely non-committal as to that. If you 
can get along without it, so much the bet- 
ter; but in a lot of cases, the motor will- 
persist in smoking, and it is absolutely 
essential and absolutely necessary to go 
to the scraper ring to eliminate that. 

K. W. Zimmerschied — I do not know 
much about piston design, and I am not 
going to discuss it from the design stand- 
point; but Mr. Diamond made one remark 
about grinding these pistons. Now, we 
have had a little experience with grinding 
as soft a material as aluminum, and I 
would look for a very bad source of 



trouble from that. In a material as soft as that, you will 
very likely get material from the grinding wheel embedded 
in the aluminum, and that acts as a lapping agent on this 
wall of the cylinder, so that with that type of metal, I should 
say, by all means, the machining or lathe operation would 
be better. 

With regard to the coefficient of friction, I do not just 
follow Mr. Diamond's argument. We have done a great deal 
of work trying to find what we might call the wear coeffi- 
cient of steel against steel, and different bearing metals 
against steel, and so forth, and the upshot of all our experi- 
ments has been that if you have got a film of oil there, you 
do not get any wear; that the wear that comes is due mostly 
to the fine grit and the abrasive material that gets into the 
oil after it has been in use for a while, but if you have al- 
ways clean oil, and always have a film of oil there, you do 
not get any wear, and hence the coefficient of friction would 
not seem to have any great bearing on this matter. 

Of course, on the question of a standard piston design, we 
are very keen for that. We certainly hope that the time will 
come when we can have a series of standard pistons. 

Friction Co-efficient Low 

J. E. Diamond — That question which Mr. Zimmerschied 
has brought up, has been put to me before, but the fact re- 
mains that in a series of fairly careful tests that we have 
run out at the plant, we have gotten a coefficient for the 
aluminum, or rather the Lynite alloy that we use in the 
Cothias process, of about half that of iron. The conditions 
were not exactly analogous to those the piston would meet in 
the motor. We ran blocks, which have a projected area of 
1 sq. in., with a load of 1000 lb. per square inch, at a speed, 
or equivalent speed, of 1000 ft. per minute of travel, we 
got a coefficient of friction of about 8/1000, that is, 8/10 of 
1 per cent. Whereas, with iron, we get in the vicinity of 
1.4 or 1.5, that is, 1% per cent. 

I quite agree with Mr. Zimmerschied that if you have a 
perfect oil film, there ought not to be any wear, but I do not 
believe you ever get that condition where pistons do not 
show wear. Pistons do show wear, whether they are iron or 
aluminum. 

On the grinding proposition, if you get the right wheel, 
there is not very much trouble. Two or three people have 
solved that problem very nicely, but the fact remains that I 
think the lathe job is a better job, and cheaper one. 

C. C. Hinkley — I would like to ask Mr. Diamond, just 
what is going to happen when some of these quick carbon 
removers use the oxygen flame on the piston head to remove 
the carbon; if he has taken that into consideration? 

J. G. Vincent — I have conducted a number of tests pur- 
posely to determine that one point. I was not worried, be- 




Loult Chevrolet'* racing car, which has an aluminum motor. Chevrolet la at the 
wheel; betide him la J. B. Diamond, author of the paper, and standing behind la 
C. B. Bonn, general manager the Aluminum Caatlnga Co. 
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cause it was my idea that as soon as the carbon deposit, or 
whatever it might be, was burned off the piston, the fire 
would go out In other words, it requires carbon to cause 
combustion, and it seems to work out about that way. At 
least, we have run one motor something considerably over 
22,000 miles, and we burned it out a number of times, when 
there really was not anything to burn out; just to see if any 
harm would come from putting the flame in there, or attempt- 
ing to put it in, when there was not any carbon in there, 
but just a little oil. I personally examined that motor after 
it was taken down, and I could not find any trace whatso- 
ever of the effects of the burning-out process. 

Now, as to the coefficient of friction, I am inclined to 
agree with Mr. Zimmerschied that the coefficient of fric- 
tion does not amount to very much, where you maintain a 
film of oil, of even reasonably good lubricating quality. 

L. V. Spencer — Is there very much of a tendency to offset 
the wristpin in the pistons? I understand that some of the 
designs are doing that, for reasons of stopping the slap. I 
would like to know how many of them are doing it, and 
what the results have been. 

J. E. Diamond — I guess it is generally known that the 
Packard company have offset the wristpin in their pistons 
for quite some time. I heard of a rather amusing instance 
the other day, where one company that had been doing a lot 
of experimenting along that line, had offset the wristpin 
the other way, and claimed they got better results. So I 
think this question of slap is very largely psychological. 

Objections to Standard Piston 

A. P. Brush — In discussing some of the points that Mr. 
Diamond has brought out in his paper, I want to say, first, 
that, as I understand it, Mr. Diamond has been more of an 
instrument of transmission than an instrument of origina- 
tion. His suggestion for the standardized piston, as he 
says, is largely the result of making a composite picture, so 
to speak, of the various pistons that he has been called 
upon to make, so, if I have points of exception to take to Mr. 
Diamond's paper, I feel it is rather with the rest of you who 
have to do with engine design, than with Mr. Diamond. 

There is one point I should like to ask Mr. Diamond about, 
because it has a considerable bearing on some of the things 
I want to say. He says, "Also the piston side pressure may 
be increased without unfavorable results"; and then, later 
on in the paper, he makes a plea for a longer piston, for 
more wearing area. He says that is advisable with an 
aluminum piston. Those two statements seemed to me a 
little contradictory. I would like to ask Mr. Diamond if he 
will harmonize them, please. 

J. E. Diamond— I think we can reconcile them in this way. 
In the first place, I have tried to justify the piston which is 
designated as the hour-glass piston. On that one, the bear- 
ing surface is cut away, so that if the coefficient of friction 
is a factor, and is less than cast iron, we can have a small 
bearing surface, and at the same time have no greater fric- 
tion load. On the other hand, I am very partial toward the 
long piston, where we do not have to use the wiping ring. It 
is just a question of justifying the hour-glass piston, where 
it is necessary to use a wiper ring. Do I make myself clear? 

A. P. Brush — I want to ask about this question of pump- 
ing oil, and on the question of the durability and wear of 
the aluminum piston, and the plea for longer pistons. 

It seems to me that this question of piston wear, and pump- 
ing of oil, is worthy of very serious consideration, as is the 
question of standardization. I do not want to be considered 
a reactionary, but I believe heartily that standardization, if 
you standardize the right thing, is an excellent instrument 
of progress; and if you standardize the wrong thing, it is 
a very efficient obstruction to progress. 

Mr. Diamond speaks about the difficulties experienced with 
aluminum pistons. Speaking of piston slap, as the first 



point, then the other has to do with the pumping of oil in 
high-speed motors, when running at low speeds; I think Mr. 
Diamond meant rather, when running under light loads. 

In regard to this question of pumping oil, and wearing of 
pistons, the number of holes for oil, the elimination groove, 
my experience with a number of motors does not coincide 
with the conclusion of Mr. Diamond, or rather, I should say, 
the conclusion which Mr. Diamond has arrived at by con- 
sidering the various piston designs which have been sub- 
mitted to him. I think, before we can come to an intelli- 
gent conclusion in regard to this question of piston stand- 
ardization, we must know whether our engine design, out- 
side of the piston, is up to — shall I say, the standard, or up 
to the future standard practice. 

I am under the impression that the great majority of these 
piston designs submitted, are used in connection with what 
I should call a compromise oiling system. That is, an oiling 
system where the amount of lubrication for any given speed 
is constant, irrespective of the load, which, in natural conse- 
quence, means, I believe, that an amount of lubrication has 
been chosen which will, so far as possible, meet the condi- 
tions of full power and full speed, and at the same time, not 
give too much excess lubrication at lower powers, and lower 
or various speeds. It does not seem to me that an oiling 
system of that kind is quite worthy of standardization. It 
would seem reasonable to assume that the amount of oil 
given an engine at any one speed, should logically be in pro- 
portion to the work that engine is doing, irrespective of 
what that speed may be. If we do that, and if, as is entirely 
possible, the piston is the last working element of the engine 
to receive lubrication, I see no reason why the lubrication 
of the piston should not be so accurately controlled, that 
there ceases to be any problem of over or under lubrication, 
and a very considerable number of tests bears that out 

I should like to ask Mr. Diamond to what extent has he 
data as to the kind of oiling system used on the various mo- 
tors for which they have made the Lynite pistons. 

J. E. Diamond — That is a puzzler. I know there have been 
two or three pressure systems. I do not know of any in 
which the pump is inter-connected with the throttle. 

A. P. Brush — Of course, the pressure system is also, in a 
measure, a compromise system, unless it is inter-connected 
with the throttle. At least, I think we are justified in look- 
ing with suspicion upon a proposition to standardize a need- 
lessly long piston, involving a needless amount of material, 
especially at the present price of aluminum; or a piston in 
which the piston pin is needlessly far from the piston head, 
because that problem will also be aggravated by any imper- 
fection of the oiling system. 

In regard to the drilling of holes for oil drainage under 
the lower ring, my experience has been that with an inter- 
connected oiling system, none are necessary. The practice 
which I prefer is to have the groove there, not for the pur- 
pose of keeping excess oil out of the combustion chamber, 
but for the purpose of insuring adequate lubrication of the 
piston pin. That is secured by draining this oil groove be- 
low the lower ring, into the ends of the piston pin holes, and 
providing suitable oil passages, so as to distribute that oil. 
If the piston pin is loose in the piston, those grooves will 
take one form; if the piston pin is tight in the piston and 
loose in the rods, they naturally take another form. But in 
either case, that is an excellent method of insuring, I should 
say, copious lubrication of the piston pin, because there is 
always some leakage around a piston at the moment immedi- 
ately following ignition of the charge; and those gases leak- 
ing by the three packing rings, will, by a process of follow- 
ing the line of least resistance, force a considerable part of 
oil in that groove through any suitable oil passages, to the 
piston pin bearing, and with the least oil which will ade- 
quately lubricate a piston, that method will insure an 
abundance of lubrication to the piston pin. 
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Chalmers Brings 



Out Light Six 

Five-Passenger Car for $1,050 — Design of 
High Engineering Quality — Choice of Colors 




The new Chalmers light alx chassis which sella for $1,050 aa a five-passenger touring car, with color optional. Note depth of channel frame 



IT is becoming recognized that it is possible to build a 
really high-class, well made and finely finished six- 
cylinder automobile for about $1,000, and the latest 
addition to this class is a new Chalmers product; a thor- 
oughly handsome five-passenger machine with chassis work 
of the quality always associated with the Chalmers name. 
The new car is every inch a Chalmers, it is good to look at, 
comfortable to ride in, powerful for its size and comparable 
with the best in engineering quality. With a five-passenger 
body and full equipment the price is $1,050, and this includes 
finish in a choice of colors. It is the type of automobile that 
will appeal to the owner who likes a car with a distinctive 
individuality. 

Briefly, there is a unit power plant with a six-cylinder 
motor 3% by 4% in., the wheelbase is 115 in. and the springs 
are long semi-elliptics. Axles are Timken, the new semi- 
floating pattern being used for the rear. A point of special 
merit is the frame, which is exceptionally deep and rigid, 
while the body is as well finished internally as it is pleasing 
in external lines. 

Motor Produces High Power 

The overhead valves used for the Chalmers six-40 are not 
employed for this smaller car, but the new engine is typical 
of modern L head design, giving its maximum power at over 
2500 r.p.m. and at this speed it pro- 
duces 1 hp. for each 5 cu. in. of dis- 
placement. The formula power is 
25.4 hp. and the actual maximum 
over 45 hp., the displacement being 
224 cu. in. 

With the desire for eliminating 
vibration, a very large diameter has 
been chosen for the crankshaft, the 
three bearings being 2 3/16 in., 
2% in. and 2 5/16 in. diameter 
respectively, reckoning from front to 
rear, the difference in diameter be- 
ing to allow for economical, accurate 
manufacture. Furthermore, as a 
vibration reducer and efficiency in- 
creaser aluminum alloy is used for 
the pistons, these being made by the 
permanent mold process. The con- 
necting-rods are quite light forg- 
ings, so the total reciprocating mass 
is small for the bore. 

Valves are 1% in. with a lift of 




Front end view of new Chalmers six motor, showing 
simple type of two-blade fan 



5/16 in., and special attention should be given to the lightness 
of the tappets, and the method for attaching them. Cylinders 
and crankcase are a unit casting, but the tappets are 
assembled in sets of six in two cast-iron racks which are 
afterwards bolted in place, this making for accuracy and 
facilitating the assembly. Plenty of space is allowed the 
valves in every respect, both as to port area and cooling 
water and around the tappets. A detachable cylinder head 
makes for accessibility and ease in removing carbon deposit. 

Oil Pump a Separate Assembly 

One of the neatest parts of the engine is the oil pump and 
ignition assembly, this being a separate unit bolted to the 
side of the crankcase at the front end on the left side. Every 
part is accessible to the last degree and the outside situation 
for the oil pump helps in cooling the oil. It may be remem- 
bered that the Wisconsin-Stutz racing motor has this same 
feature. 

Pressure feed to the main bearings and dip troughs for the 
remainder of the engine form the lubrication system, while 
there is an easily visible level gage on the right side of the 
motor adjacent to the filling cap. As is shown by the photo- 
graphs, the motor is externally simple, while the drawings 
show this simplicity to be characteristic of the invisible as 
well as the visible parts of the engine. 

A peculiarity is the fan, which is 
probably the simplest two-blade 
form ever conceived. It is well 
known that a two-blade type is just 
as efficient as any other, but it has 
remained for the Chalmers engi- 
neers to show that it can also be the 
cheapest. A simple piece of stout 
sheet steel is cut, and riveted to a 
hub at the middle, and then the ends 
are bent a little to give a pitch to 
the blades. The extremely inexpen- 
sive driving pulley on the crankshaft 
is also a clever bit of design as this 
is practically all press work. 

Stampings are used largely 
throughout the chassis, the Chalmers 
company having a good equipment 
for making this class of part. For 
example, the gasoline tank is pressed 
from two pieces of steel, thus being 
immensely strong and cheap withal. 
It is on the side of the gearbox 
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that the starting motor is situated, 
this engaging the flywheel by a 
Bendix pinion. The motor is of 
Westinghouse manufacture and 
the generator takes its drive from 
the same pinion as that connecting 
with the oil pump and ignition 
assembly. Using this location for 
the starting motor adds to the 
space around the engine, and 
thermo-syphon cooling being em- 
ployed also relieves the power plant 
of an accessory. The distributer 
is a Remy product and the car- 
bureter a 1-in. Stromberg. 

Light Clutch Aids Gearshifting 

Bolted to the motor are the 
three-speed gearset and the clutch, 
the latter being the same dry-disk 
pattern used on other Chalmers 
models. The inner part is very 
light in weight, this aiding gear- 
shifting to a pronounced degree 
and a generous use is made of 
stamped parts. Having multiple 
springs the adjustment is very 
easy, and all parts of the clutch 
are accessible from beneath, the 
flywheel being inclosed only as regards the upper portion. 

In the gearset the outstanding feature, apart from a gen- 
eral compactness, is the size of the Hyatt roller bearings used. 
Oil is the recommended lubricant, not grease, and there is a 
brass cock to gage the proper level. There is a plain bearing 
at the rear end of the main shaft to take thrusts due to gear 
shifting or to the propeller shaft, so that the ball bearing 
in the clutch and the thrust washer on the front part of the 
main shaft are practically the only ball bearings used in the 
car, since the axles are Timken equipped throughout. 

Hotchkiss drive is used, with a tubular propeller shaft, the 
rear springs being half elliptic 64 in. long and 2 in. wide, 
and the rear axle is the new Timken semi-floating pattern 
with spiral bevel drive and brake drums 12 by 2 in. The gear 
ratio on high is 4.76 to 1, and the tires 32 by 4 in. so the 
motor speed is fairly high, the maximum peak of the power 
curve being reached at a little over 50 m.p.h. At 1000 r.p.m. 
the car speed is 20 m.p.h. and at 1000 ft. per min. piston 
speed the car rate is just 15 m.p.h. and the displacement per 
mile is 670,000 cu. in. 

The new axle is typically 
Timken, having the pressed 
steel case and taper roller 
bearings throughout, but the 
road wheels fit directly upon 
the ends of the drive shafts. 
Brakes are, of course, both 
internal and external to the 
same drums, the inside 
brakes being expanded by a 
cam action and the regular 
Timken adjustable toggle is 
used for the contracting 
brake. 

Strong, Light Frame 

It has been mentioned that 
a feature of the car is the 
strength of the frame which 
is no less than 5 in. deep at 
the center and for the larger 
part of the length. Quite a 




Rear end view of Chalmers light tlx motor, showing 
mounting of starting motor beside gearbox. Note 
shaft for Ignition drive at left of motor 



thin steel is used, the thick- 
ness being only % in. and the sec- 
tion is 2% in. wide. Over the rear 
axle the frame sides are raised in 
a short curve, and to give increased 
rigidity at this point the top and 
bottom flanges are bent over a little 
on their edges, so putting a kind of 
bead on the edge and stiffening the 
channel section just as a bead on 
the edge strengthens a fender. 

Steering is by worm and full 
worm wheel, with an eccentric ad- 
justment for taking up slack, and 
the connections are laid out well, 
ample size being given to the ball 
joints and yokes. The front axle is 
a Timken with taper roller bear- 
ings for the road wheels. 

Before passing to the body, men- 
tion may be made of a detail of 
manufacture which should be much 
appreciated, this being the em- 
ployment of a wiring unit, all wires 
being inclosed in a single outer 
tube. There is no junction box, 
since the wires attach directly to 
terminals on a plate which sets in 
the cowl board and carries the 
switch, ammeter, etc. It is a matter of minutes only to re- 
move this wiring unit and replace it by another, so if any 
fault should develop it is as easy to rewire the car as it 
would be to change a tire almost. 

In external appearance the new Chalmers is a reduced 
scale model of the six-40. It has just the same graceful out- 
line, and the hood and radiator are so alike that it is only in 
the presence of a six-40 that the difference in size becomes 
noticeable. At present only the five-passenger type will 
be made, but a roadster is in preparation. Inside, the front 
seat is wide enough to accommodate driver and passenger 
without cramping the former. Sitting at the wheel it is 
found that the levers are within easy reach, that the lamp 
switch which gives control of the dimmer can be operated 
without stretching and that the pedals have a light touch. 
In the tonneau 46% in. width is allowed the three occupants, 
and there is leg room enough without a disproportionate 
amount of floorspace. 

Upholstery is leather with a bright finish, the top is of 




Carbureter side of motor used In the new Chalmers light six, showing starter mounted beside gearbox. 

Note clean design 
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Chalmers new high-speed, light six engine. The extremely 
light tappets, the sturdlness of the crankshaft and the method 
for mounting the oil pump and distributer are distinctive 
features of this new engine 

heavy material and clips neatly to the top of the windshield 
when erected. 

Undoubtedly one of the most attractive things about the 
car is the really excellent paint work, the colors, blue or 
dark red or green, are good, rich tints and the hood is painted 
too, not enamelled. 

The fenders are a smoothly rounded shape and the whole 
machine is distinctly better than its photograph, a thing 
which is not an invariable rule. As to equipment, the rear 
tires are supplied with non-skid treads and all the usual 
accessories are included. 

A Car with Character 

It is not easy in a printed page to give an idea of how 
powerfully this car creates the impression of high quality. 
The design, on examination, shows excellent engineering, up- 
to-date in every particular, and yet free from debatable 
points. It is above everything else a sane design. The body 
is well upholstered and well molded, while having a highly 
finished exterior. The control is arranged conveniently; the 
fittings are all thoroughly good. 

Yet this statement is hardly sufficient to explain why it is 
that the first sight of the new model stirs the imagination 
immediately. At once it is obvious that this, comparatively 
small, comparatively inexpensive machine is one that the 
wealthiest man would own with the same satisfaction in his 
purchase that he could bestow upon a much more costly car. 




New Chalmers light six which sells for $1,050 




Above — Chalmers gearset, 
showing the large Hyatt 
bearings, the careful provi- 
sion for lubrication and the 
general compactness. Below 
— Clutch of the new Chal- 
mers, which Is one of the 
simplest dry disk patterns 
ever made 
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Both side* of the 3>/ a by 5-ln. four-cylinder block motor used on the new Overland 75 which cells for $615 



New Overland Four Ready 

Model 75 with 3 1-8 by 5 Block Motor, Electric 
System and Cantilever Rear Springs at $615 



OVERLAND'S new four-cylinder model 75, which has 
been expected for several months, is now ready. It is 
a typical Overland design with a 3% by 5 four-cylin- 
der block motor and sells at $615 with touring body and $595 
as a roadster. It has 104-in. wheelbase, 31 by 4-in. tires, elec- 
tric starting and lighting with switch box on the steering 
column, cantilever rear springs, cone clutch in the flywheel 
and three-speed rear axle gearset. Left drive and center 
control are used. 

Big Production Planned 

The plan of the Willys-Overland Co., Toledo, Ohio, is 
to make these cars on an enormous scale, this being a big 
factor in setting the price, undoubtedly. However, the point 
is also emphatically made that the car is not to supersede 
any other model, the present $750 model 83 being continued 
on as large a basis as heretofore. It will also not have any 
effect upon the output of Willys-Knights or of the six. 

Economies in the manufacture of the new Overland 75 are 
seen everywhere in the new plant which 
has been erected especially for the ma- 
king of this model. Progressive as- 
sembly schemes of almost astounding 
magnitude are installed, and this, to- 
gether with the many design features 
of the car which have been worked out 
to make an efficient vehicle and at the 
same time render manufacture as sim- 
ple as possible, give some inkling of 
how the big concern is in a position to 
make the vehicle at the price. 



Differs from Former Practice 

One has but to inspect the mechanism 
of the car to realize that it is different 
from former Overland practice. The 



Features of New Overland 



Motor Four-cylinder Block 

Bore and Stroke 3V4 by 5 

Formula Horsepower 15.64 

Maker's Rating 20-25 

Electric System. .6- Volt Auto-Lite 

Gearset Three-Speed, on Axle 

Wheelbase 104 

Tires 31 by 4 

Springs Cantilever rear. Semi- 
elliptic front 

Touring Car $615 

Roadster $595 



motor is a block with cylinders and crankcase in unit and 
the head detachable. Chains drive the magneto, camshaft 
and generator. The rear springs are cantilevers, and though 
the gearbox is in unit with the rear axle as in other models, 
the axle and the gear assembly are new in design. Many of 
the features of these parts are the result of the quest for 
quick manufacture and assembly. 

Motor Is Compact 

The motor is exceedingly compact, and lends itself well to 
quick assembly due to the way the parts are designed. For 
instance, the casting of all the cylinders and crankcase in one 
piece has not only the advantage of rigidity of construction, 
but it is at once apparent that one operation at least is done 
away with — that of combining crankcase and cylinders. 
There is no intake manifolding, the carbureter simply bolting 
to an opening at the center of the casting below the exhaust 
manifold. The gases get to their respective cylinders through 
cored passages within the block. The cylinder head carries 
the water outlet connection, the spark 
plugs and the priming cups. A single 
cover plate goes over the valve tappet 
chamber. This in place, there is noth- 
ing exposed on the right side but the 
carbureter, exhaust manifold and mag- 
neto. On the left are the oil level gage, 
the water inlet connection and the 
generator. 

Although the formula rating is 15.64 
hp., the 5-in. stroke gives the engine a 
good displacement — 153.4 cu. in. The 
developed power is 28 at 2000 to 2400 
r.p.m., and the advertised power 20 to 
25 hp. The pistons are light, as are 
the rods and their assembly. With a 
crankshaft 1% in. diameter, the light 
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Above — Four-cylinder five- passenger Overland touring car which 
sella with complete equipment for $615. Below— Roadster on same 
chassis which lists at 1695 



reciprocating parts make high speed attainable with no effort 
and with a commendable lack of vibration. For instance, 
the piston and its rings weigh 1.9 lb., and the connecting-rod 
complete with bashing and cap comes to 1.6 lb. Thus a com- 
plete piston and rod assembly totals 3.4 lb., which is very 
light. The pistons are of cast iron, have the pins clamped in 
the rods and carry two concentric rings each. 

Valves Are Large 

Valves have a 1 9/16-in. clear opening and lift 5/16 in. The 
clear diameter is one-half the bore of the cylinders. One 
noteworthy feature of the valve assembly is the method of 
valve actuation, and the ease of adjustment. There are no 
tappets in the engine. Interposed between the valve stems 
and the cams are rockers pivoted on a rocker shaft just inside 
the valve compartment and readily accessible. The adjust- 
ment is on the lower end of the valve stem. A round-end nut 
screws to the end of each rod, and is held by a lock nut This 
adjustment is usually on the tappet in designs where tappets 
are used. The rockers relieve the valve stems of any side 
thrust, and they also make the valve adjustment very simple. 
Should it be required to take the rockers from under the 
valve stems, it is but the work of a moment. They are free 
an the rocker shaft within sufficient range to allow them to 
clear the valve rods. Springs hold them against shoulders 
on the rocker shaft, and by pushing them along the rocker 
shaft against the spring pressure they are freed from the 
cams and valves. The whole rocker assembly bolts to the 
side of the cylinder casting so that it is immediately within 
reach when the cover plate housing it and the valves and 
springs is removed. 

Two-Bearing Camshaft and Crankshaft 

Both the camshaft and the crankshaft are carried on two 
bearings. The latter is assembled through an opening in the 
flywheel end of the crankcase, a plate here carrying the bear- 
ing and closing an opening that is large enough for the shaft 
to pass through. With a diameter of 1%-in., the front bear- 
ing is 2% in. long and the rear 3 in. long. Connecting-rod 
bearings have the same diameter, and a length of 1*4 in. 
The camshaft front bearing is 1% by 2% in., and the rear 
1% by 1%. 

At the center of the camshaft there is an extra cam which 
operates a plunger oil pump that keeps a constant level of oil 
in the individual splash troughs, drawing its supply from the 
oil reservoir in the base plate of the engine. A very legible 
float oil gage on the left side of the engine shows the amount 



of lubricant. It rests on the top of the crankcase, bringing 
the indicator well up so that it is no trouble to read when the 
hood is raised. This gage housing also acts as the filler. 

Roller Chain Camshaft Drive 

Drive of the camshaft, magneto and generator is by chains, 
of which the inner one is a triangular drive with an idler 
to keep it tight. This chain runs over sprockets on the crank- 
shaft, camshaft and magneto shaft. Outside of this is the 
chain that drives the generator from an outer crankshaft 
sprocket The idler works against the outside of the chain, 
between crankshaft and magneto sprockets. A coil spring 
with a tension adjustment draws on the end of a small yoked 
member that carries the idler. The arms of the yoke pass 
around the chain and sprocket, making a good mounting. To 
still further strengthen the idler mounting and keep it in 
position, there is another member, pivoted at its upper end 
to the cylinder casting, and having an arm running to the 
sprocket center on either side. The scheme of this construc- 
tion is brought out in the drawing of the front of the en- 
gine. There is means for taking up any slack in the gen- 
erator chain at the generator end. The whole chain assembly 
is compactly housed, and due to the fact that the roller 
chains are not as wide as silent chains would be, this hous- 
ing is not so thick as the latter would require it to be. 

Two-Unit Electric System 

Auto-Lite two-unit starting and lighting are incorporated. 
The drive of the generator and its position have already been 
touched upon. This unit runs at 2 1-5 engine speed. The 
starting motor, geared 11 to 1 to the teeth on the outer rim 
of the flywheel, is equipped with the Bendix automatic shift 
which has already been described in detail. In starting, all 
that is necessary is to press the starting button, when the 
spinning of the armature shaft sends the driving pinion into 
mesh with the flywheel, it disengaging automatically when 
the engine starts under its own power. This unit is carried 
on the right rear side of the engine close up to the flywheel 
as shown in the photographs. 

Three-Point Suspension 

Three-point engine suspension is attained by resting the 
front on a frame cross arm, and bolting the rear of the motor 
to an arm construction that performs the functions of par- 
tially inclosing the flywheel, carrying the clutch throw-out 
rod, the pedal and gearshift controls and acts as the support 
of the ends of the yoke which is the termination of the tor- 
sion tube. This makes a nice assembly unit, the rear motor 
supporting arm feature being only one of its several parts. 

Drive is characteristically Overland, with the hinged yoke 
carrying the front of the steel torsion tube, the rear end of 
which is flanged to the front of the gearbox. The clutch is 
leather-faced, on an aluminum cone with spring inserts under 
the leather and three engagement springs equally spaced. 
There is a small adjustable clutch brake with a fiber facing 
that acts against the clutch cone when disengaged, stopping 
it from spinning. 

Compactness of design is notable in the gearset, which has 
one very interesting feature. The three countershaft gears 




Cantilever rear spring used on the new Overland 
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Overland 75 chassis showing mounting of block motor and rear axle gearset. Note cantilever rear springs mounted under frame 



are forged in one piece, the advantages of which from a 
manufacturing standpoint are readily apparent. This forg- 
ing is made with a hollow center and there are two Hyatt 
roller bearings between it and a shaft which is fixed in the 
gearset housing. Thus instead of attaching three separate 
gears to a shaft and then allowing the shaft to revolve in 
bearings at either end, the shaft is stationary and the gears 
run around it. Fellows gear shapers make short work of the 
cutting of these gears. 

The rear axle has a pressed-steel housing and there are 
no truss rods or other braces. The bottom and top of the 
housing are ribbed on the outside to take care of bracing, 
making a substantial construction. Ball bearings are used 
in the axle's internal construction, and the design is what 
is termed a one-bearing floating type. The entire weight of 
the car is borne by the housing, the axle shafts taking none 
of it The axle shafts, which are squared into the differ- 
ential, have driving flanges integrally forged and these bolt 
to the wheels. Thus the shafts can be withdrawn entirely 
without disturbing the wheels in any way. Ample provision 
is taken against oil leakage out of -the axle by felt washers at 
proper points. 

Front axle design is entirely new to Overland cars. It is 
of the type known as the inverted Lemoine construction, 
whereby the wheel spindles are suspended from the top of the 
steering knuckles instead of from a point between the arms 
of a yoke, as in the more conventional design. There is no 
yoke support for the knuckles, simply a single support on the 
end of the I beam. The design simplifies the forging and 
makes a nearly straight axle. It allows the car weight to 
be low in relation to the wheel bearings, assisting steering. 

Cantilever Rear Springs 

Mounted directly under the side members of the frame, the 
rear springs are full cantilevers, 42 in. long by 2 in. wide. 
They are trunnioned at the center, and shackled at front and 
rear. The rear support is below the axle housing, serving 
to bring the suspension low down, which is desirable. These 
springs have been so designed that they give exceedingly 
easy riding qualities to the car. 

A straight taper from front to rear is given the frame. 
It is simple in form, there being a cross member at the front, 
and another three-quarters back. No cross piece is used at 
the rear, this not being needed in addition to the member just 
a little forward. This member, by the way, is located at the 



point where the cantilever springs attach to the frame, 
strengthening it where support is needed. The taper of the 
side rails is such that the body is given good support through- 
out its length. 

Crowned fenders of sheet steel are fitted, these adding 
their part to the general appearance. The standard body 
finish is black, and the upholstery Fabrikoid. Equipment is 
very complete, taking in such items as demountable rims, 
one-man top, speedometer, electric horn, and all the little 
fitments that go to make up the finished car of to-day. The 
gasoline tank is in the cowl and the filler pipe on the dash. 



New Grant Roadster and Cabriolet 

The Grant Motor Co. has added to its line a new cabriolet 
at $1,025 and a new roadster at $795. Both new models are 
mounted on the standard six-cylinder chassis which remains 
unchanged except for the substitution of special roadster 
springs scientifically designed- from the standpoint of road- 
ster weight and three-passenger carrying capacity. 

The cabriolet windows lower for ventilating and are 
equipped with anti-rattle devices and the windshield is also 
adjustable to a variety of positions. The back of the body 
opens up its full width, providing unusually large storage 
space with ample room for storing extra tire and demountable 
rim in addition to luggage, repair kits, tools, etc. Like the 
touring car, the new models are finished in dark Brewster 
green with black fenders, hood and running gear. 




New Grant cabriolet which sells for $1,0 
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The History of the American 
Automobile Industry — 4 

The Development of the Electric Vehicle from 
1800 to 1880, Whence the Present Practical Era 
Dates Steam Vehicle Progress from 1825 to 1870 

By David Beecroft 



fl Review — Last week the development of steam vehicles 
In America up to 1810 teas told, at which time the advent 
of road building was at hand. A brief review of early 
road building was included, which review, intended to 
show why motor vehicle progress was held back in 
America by lack of roads, is continued in the opening 
paragraph this week, after which is resumed the progress 
in motor vehicles in America from 1825 on. 



THOMAS TELFORD, England, 1757-1834, was 
one of the greatest civil engineers of his time. 
He built the road from Warsaw to Brest for the 
Austrian Government, and served on many canals, 
locks and bridges. In 1803 he was engineer for 
the construction of 920 miles in the Scottish high- 
lands and later perfected communication between 
London and Scotland and the north English towns, 
as well as in the more inaccessible parts of Wales. 
The Telford construction is very similar to the 
Tresaguet, consisting of a foundation of large 
broken stones, carefully set, on which the finer 
broken stone is placed. The Telford system has 
been very little used in America excepting where 
the soil has been of such character that it would 
not support the broken stone without a foundation 
of heavier stones to assist. 

First Street Can, 1832 

Reverting again to the progress of steam road 
vehicles in America, in 1825 T. W. Parker is said 
to have made a steam vehicle with three wheels 
that were 8 ft. in diameter. The motive power was 
a two-cylinder steam engine. It was only 7 years 
later, 1832, that John Stephenson built the first 
street cars ever to be used in America and started 
running them on the streets of New York City. 

At this time the influence of development of 
other forms of motor vehicles was beginning to be 
noticed in America, an indication that steam was 
not going to have clear sailing so far as road vehi- 
cles were concerned. 

Electricity Grows in Importance 

It was at this time also that the influence of elec- 
tricity was beginning to assert itself, so that as 
•far back as 1840 we see the struggle among steam, 
internal combustion engine types and electric types 
starting an industrial warfare that raged with 
more or less energy until the opening years of the 
twentieth century, when the ascendancy of the in- 
ternal-combustion type of vehicle had established 



itself, when steam was on the wane and the elec- 
tric type was in second position. The progress of 
steam vehicles must be set aside for the moment 
and a few paragraphs inserted on the activities of 
electricity and also efforts at patenting features 
of the explosion engine. 

While Benjamin Franklin, in 1751, and Joseph 
Priestly, 10 years later, suggested firing guns by 
electricity and many minor electric phenomena 
were known, practical electricity dates to 1801, 
when Sir Humphrey Davy produced and studied 
the arc light in England. In 1802 Romagnosi, an 
Italian, discovered that the magnetic needle was 
deflected by the electric current. In 1831 the prin- 
cipal facts of electric induction were discovered by 
Sturgeon, Henry and Page, who followed Fara- 
day's discovery of electric induction in 1831. S. F. 
B. Morse of New England conceived the electric 
telegraph in 1832 as he was returning from Eu- 
rope and exhibited his apparatus in 1837. From 
this time a wave of electric progress was started 
which became evident in several countries. 

An Electric Boat in 1837 

W. Sturgeon, a British inventor, carried his 
electric experiments further and tested an electric 
boat in 1837, as did Prof. M. H. von Jacobi on the 
river Neva at St. Petersburg in 1839. Von Jacobi's 
motor was of about 2 horsepower driven by a 
Grove primary battery. 

In 1840 Davenport & Cook of Vermont, United 
States, made an electric motor of the walking- 
beam type and drove a printing press with it 
Their battery used zinc and copper plates and a 
blue vitriol solution. 

A Scotchman, Robert Davidson, in 1842, ran a 
5-ton electric locomotive at about 4 miles per hour, 
using as his source of current a primary battery of 
seventy-eight cells. The plates were 13 in. square, 
of zinc and iron, and a sulphuric acid solution was 
employed. Thus far it seems not to have occurred 
to anyone that two electromagnets could be com- 
bined and give better results than one used in con- 
junction with a permanent magnet, but in 1844 
Dr. W. F. Channing, a Boston electrician, substi- 
tuted an electromagnetic field for the permanent 
one commonly used. Two years later King and 
Starr produced electric light in a vacuum, but 
Starr died and the matter was dropped. 
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In 1847 Moses G. Farmer of Massachusetts ex- 
hibited a locomotive driven by forty-eight Grove 
cells of 1 pint capacity each. This little car ran 
on an 18-in. track and carried two people. Three 
years later Prof. Charles G. Page of Washington, 
D. C., used a 16-hp. motor driven by 100 Grove 
cells, having plates 1 ft square. This vehicle car- 
ried twelve or more people at a time at 19 miles 
per hour on the W. & B. R.R. between Washington 
and Bladensburg. 

With successes of this kind and an active inter- 
est on both sides of the water, it seems to us who 
are now familiar with electric traction very 
strange that the devices had to wait so long for 
public recognition and final success. It must be 
considered, however, that the wet or primary cells 
were both expensive and not well adapted for 
transportation work, and at that time they seemed 
still to lack suitable means of producing electric 
power, although the knowledge existed that run- 
ning a motor by power would convert it into a 
dynamo and produce a current. Further, the gas 
engine had not yet been perfected, the steam en- 
gine was still very crude and uneconomical, water 
power was not available at most of the large cities, 
and even if the electric dynamos had been effi- 
cient, the storage battery did not exist and trolley 
wires were unheard of in their present form. True 
it is that Henry Pinkus, in 1848, took out a British 
patent on a sort of third rail so that the car could 
be driven without carrying its own battery. Lilly 
& Colton, of Pittsburgh, Pa., in 1847 invented a 
means of controlling the electric car from the bat- 
tery station, the current traveling to the car on one 
rail and back on the other, a method that has not 
proved very successful." 

A Lull in Activity 

For the next 30 years electricity made little 
progress. The telephone was conceived in 1861, 
but it was over 10 years before its practical life 
was started under William Graham Bell. In 1879 
the practical incandescent light was produced. 
The first electric railroad was run in Germany in 
1881. In 1884 Cleveland, Ohio, was the first 
American city to have an electric street car sys- 
tem in competition with horse cars; and in 1895 
the first electric locomotive was used in America 
in the tunnel under the city of Baltimore. This 
brings us up to the time when the practical electric 
automobile, as we know it to-day, was a reality. 

Hot-Tube Ignition Appears 

Reverting to 1837 and looking at the progress 
made in other fields of transportation in America 
we find that Dr. Alfred Drake, an American whose 
work extended from 1837 to 1855, brought out 
what is now known as hot-tube ignition, which in 
later years found very extended use. Drake's 
tubes differed from the later forms in that they 
extended into the mixture in the cylinder and were 
heated by a flame blown into their open outer ends. 

In 1844 Stuart Perry of New York took out 
United States patent No. 3597, embodying a con- 
siderable number of valuable features. He em- 
ployed liquid fuel and mentions several kinds, but 



seems to have conducted his experiments with tur- 
pentine. His carbureter, called by him a gen- 
erator, employed heat to convert the turpentine 
into a vapor which he mixed with about fifty parts 
of air. He employed compression, flame ignition, 
air cooling and provided a clutch so that his en- 
gine could be started before being connected with 
the work. Another patent taken out in 1846 shows 
some improvements and water cooling. 

Progress of Steam Vehicles 

Resuming again the progress of steam vehicles : 
The development of steam from 1825 on was very 
slow in America, it not experiencing the stimula- 
tion it received from improved roads in England, 
so that up to 1860 — Civil War days — there is little 
to record more than sporadic efforts. 

In 1835 a machinist in Brattleboro, Vt., built a 
steam road vehicle that was successfully used on 
the roads. It resembled an ordinary one-horse 
wagon and the boiler was made of U-shaped tubes 
about IVi or IV2 in. in diameter, so placed that the 
lower ends of these tubes served as a grate, while 
the flame followed them toward the top, the other 
ends forming an arch or cover to the firebox. 
These tubes were connected at top and bottom ends 
by larger tubes or drums and a second drum above 
the top one served as a steam dome, these drums 
being about 4 to 6 in. in diameter with the top one 
somewhat larger. Two cylinders were used, the 
pistons being about 3 in. in diameter. This was 
one of the many experiments that were constantly 
being tried, but which we necessarily omit because 
they were not known or sufficiently important to be 
worthy of mention. 

A Two-Cylinder Engine 

In 1840 J. K. Fisher of New York designed a 
small steam car, but his British engineer friends 
advised against it because of the difficulties that 
had been encountered in England. Later on he 
took up the work and in 1853 built a vehicle hav- 
ing a two-cylinder engine, 4 in. bore by 10 in. 
stroke, and developing 15 hp. This vehicle used 
5-ft. wheels. Between 1859 and 1861 he made sev- 
eral engines and took many trips with his vehicles. 

In 1857 Richard Dudgeon, of Coney Island, built 
a steam car having two cylinders 3 by 16 in. and 
capable of running 10 miles per hour on gravel 
roads. This was exhibited at the New York Crys- 
tal Palace and was destroyed there by fire in 1858. 
Some years later, 1867, he built another, which is 
still in existence, and has been used frequently in 
recent years by one of his sons residing at Locust 
Valley, L. I. 

Armored Cars Not New 

The Civil War of 1861-5 called the attention of 
inventors to the self-propelled vehicle for war pur- 
poses and The Scientific American speaks of steel- 
clad steam chariots of war which should consist of 
road locomotives covered with plates and having a 
rifled cannon mounted on a pivot and protected by a 
shield platform. Thus it is seen that the armored 
war-car thought is more than a half century old 
and probably very much older than that. 
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Enlarging Condenser Does Not Affect Spark 



EDITOR The Automobile: — Would increasing the size 
of a condenser increase the intensity, or distance a 
spark would jump using a given coil and battery? 
Does the distance that a spark will jump depend upon the 
magnetic capacity of the core, the ratio of the ampere turns 
in the two windings, the difference in size of the primary 
and secondary wire or what? 

2 — What is the compression in pounds to the square inch 
in cylinders of modern, well-designed automobile engines? 

3 — With what type of generator is it necessary to short 
circuit the field windings to keep them from burning out 
when the storage battery is disconnected? 

4 — Is there any automatic device which makes short-cir- 
cuiting unnecessary, used in any of the systems now on 
the market? 

Ancon, C. Z. E. Allen. 

— The increase in the size of a condenser over the require- 
ments of a coil would not increase the strength or size of 
the spark. 

2 — Anywhere between 40 and 70 lb. per sq. in. absolute. 

3 — This depends solely upon individual design. 

4 — Some of the systems, such as the Bosch, are protected 
by means of a fuse in the field circuit so that if the battery 
is disconnected and the removal of the fuse is neglected it 
will automatically blow and protect the instrument. 

Burning: Paint Requires Care and Skill 

Editor The Automobile: — Would you advise burning off 
present paint on car in order to have change of color from 
deep navy to grey without varnish? Could finish be kept 
clean easier without varnish? 

Needham, Mass. F. T. R. 

— If you have not had any experience in burning off paint 
do not risk a good car in order to learn how to do it. If 
you are skillful with the use of the torch, burning is the most 
thorough way to remove the paint. 

Regarding which finish is easier to keep clean, it is just 
as easy to keep an unvarnished surface clean as a varnished 
one. The only difference is that a varnished surface has a 
polished effect, whereas the unvarnished is dull and not so 
delicate. 

Circuits of U-S-L Electric System 

Editor The Automobile: — Kindly explain by sketch and 
description the charging and starting circuits of the U-S-L 
starting and lighting system? 

2 — What is the way to find a missing cylinder in an eight 
or twelve-cylinder motor? 

New York City. T. D. 

— The two illustrations herewith, Figs. 1 and 2, show 
a wiring diagram of this system. On Fig. 1 the arrows 
show the direction of the current flow in all of the circuits 
when starting and Fig. 2 shows the direction of all the 
circuits when the car is traveling normally. These marked 
diagrams should provide you with the information you de- 
sire. 

The starting switch performs no function when generat- 



ing. When starting, the plunger, which is represented in the 
diagram by a bar, connects the three terminals of the start- 
ing switch together. 

The automatic switch is of the ordinary type which closes 
the battery charging circuit when the voltage of the genera- 
tor is sufficient to charge the battery and opens it when the 
voltage falls below that required to charge the battery. 

The touring switch is convenient in stopping the battery 
charge for long daylight drives when practically no cur- 
rent is being consumed. 

2 — The best method is by short-circuiting the plugs in 
each of the cylinders individually while the motor is run- 
ning slowly. When a difference is detected as soon as the 
plug is short-circuited it is evident that the motor was pre- 
viously firing on that cylinder. 

Removing Axle Shafts from Olds 

Editor The Automobile: — Will you kindly advise me as 
to the best method of removing the rear axles from the 
housing on my model A Oldsmobile roadster? 

Can these axles be straightened so as to take the play out 
of wheels? 

Can you give me the makes of rims used on these wheels? 

Youngstown, Ohio. F. D. J. 

— In order to remove the rear axle shafts from the rear 
axle housing -it is first necessary to take off the rear wheels. 
After this is done there will be found a small lock-nut held 
to the end of the axle casing by a cap 
screw to prevent the bearing cup from 
turning around after it has been 
properly adjusted to the bearing 
which runs in same. 

The above lock holds in place 
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bearing cup which screws in the end of the axle casing. 
This cup is threaded with right hand threads and can be 
removed by the use of a wrench designed for this purpose or 
by using a small punch and tapping lightly with a hammer 
until it loosens sufficiently so that it can be turned out the 
rest of the way by hand. 

After this cup has been taken out the bearing can be re- 
moved and the axle shafts pulled out. 

In regard to straightening bent axle shafts it has been 
found that once one of these shafts has been bent it will 
not hold for any length of time. The trouble mentioned in 
your letter is undoubtedly due to worn out hubs on the rear 
wheels. It is also possible that the outer ends of the axle 
shafts are worn. In very few cases has the trouble been 
found to come from bent shafts. The remedy is generally 
the use of steel shims unless you desire to replace the parts. 

It is impossible to advise exactly the style of rim used on 
this particular car since at different times the Goodrich, 
Marsh, Goodyear, Fisk and clincher types were employed. 
This information can be secured by supplying the number 
of the car or motor. 

i 

Speed Engaged with Lever in Neutral 

Editor The Automobile: — We have a 1911 model Brush 
which has been giving us considerable trouble during the 
past year and will try to describe this. It seems to have 
developed during the summer of 1914. The owner could 
not crank the car as it seemed to be in gear, although the 
lever was in neutral position. We took the car all down and 
found the drive gear on the end of the driveshaft had 
slipped out of place about % in. We cleaned the transmis- 
sion very carefully, putting the gear back into place. The 
car ran well again for some time, when the same trouble 
came back. The car was again taken down and the gear 
was found to be in the proper place and we could not And 
anything wrong so we cleaned the transmission and reas- 
sembled the car again. The car ran well all last season, and 
-up to about June 1 of this year, when the same trouble re- 
turned. The gears were all right and everything -seemed to 
be in place. After cleaning the car it ran all right for a 
time, but since then have had the same trouble return sev- 
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Fig. 2 — Layout of the wiring In the 
U-8-L electric starting and lighting 
•yttem, the arrows showing the direc- 
tion of current flow In all circuit* 
when the car Is traveling normally 
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Fig. 3 — Illustrating the system of ribbing piston for preventing 
excessive expansion by dissipating the heat 

eral times. What do you think may be the cause for this? 

Spooner, Wis. G. W. H. 

— The trouble you are having is probably that one of the 
speeds is still engaged while the lever is in neutral. The 
gearset used on the Brush car is a planetary design using 
disks in all speeds and no doubt if you will equalize the 
hand control lever so that it will go the same distance into 
low speed from neutral position as it does into the reverse, 
it will overcome the trouble. 

It can also be caused from not using the proper oil or 
grease which would allow the gears to become gummed or 
sticky. It is therefore suggested that you thoroughly clean 
out the gearbox with gasoline or kerosene, drain it and then 
add a new supply of non-fluid oil. 

Aluminum Alloy Pistons for Racing 

Editor The Automobile: — Would you advise using alumi- 
num alloy pistons in a racing car using a Buick 17 motor? 
We now use cast-iron pistons of about 3 lb. and connecting- 
rods of the same weight. 

2 — Also, what clearance would you allow for expansion 
in this motor for races of not over 26 or 30 miles and also 
have it so that you could run about the city at about 15 on 
high? 

3 — Please give us a diagram as to the construction of 
the pistons on the inside so as to not allow too much ex- 
pansion. 

Saginaw, Mich. B. G. & S. Co. 

— Yes, to attain the highest possible speed. 

2 — For a racing job if the motor is going to be driven at 
a very high speed, that is, above 60 m.p.h., even for short 
distances, it would be advisable to allow possibly 0.0035 per 
inch of piston diameter on the skirt. Possibly as much as 
0.005 per inch for at least the first land, tapering back with 
less clearances on the succeeding one. 

3 — The best means of keeping the piston expansion down 
by dissipating the heat would be to put deep ribs across the 
head. One rib from boss to boss and a transverse rib. The 
illustration herewith, Fig. 3, will explain what is meant 
by this. 

Probably a Break in Regulator Winding 

Editor The Automobile: — On my 1913 Cadillac I have 
recently experienced a little trouble with my Delco system 
which baffles me and I would be pleased to have your ad- 
vice. My storage batteries are in Al condition, having re- 
cently been recharged owing to the cause explained herein. 

On pressing the starter switch button on the switch box 
the current is so weak that the coil in the magneto latch 
fails to draw the pawl down so that the arm on clutch pedal 
shaft cannot hook onto the pawl and operate the electric 
generator switch. On engaging the latch with my finger, 
however, the batteries will turn over the electric motor (and 
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Timing of model 19 Bulck by the flywheel face 



in turn, of course, the engine) at a high rate, thus proving 
that the batteries are all right. 

But yet when pressing the switch button on top of switch 
box, the electric motor fails to rotate at all to allow the 
pinion to mesh with the teeth on flywheel. 

The band of the ammeter stands at zero whether engine 
is running or all lights burning and of course, therefore, 
neither shows charging or discharging. The engine also 
misses badly at all speeds and carbureter is all right and 
distributers, battery and magneto, are in good order and 
clean. Any suggestions you can offer to help me out will be 
greatly appreciated. 

Branford, Ont R. T. L. 

— While the details you give are not sufficient to render 
positive the diagnosis of your trouble it seems that the diffi- 
culty is that when the starting button is pressed the arma- 
ture on the motor generator does not revolve so as to per- 
mit the clutch pedal to be depressed for meshing the start- 
ing gear. The winding of the magnetic latch coil is in 
series with the starting button and also with the small com- 
mutator for generator winding. Across this circuit is con- 
nected the shunt field which is the field having the fine wind- 
ing and this shunt field is in series with a fine winding on 
the voltage regulator. All this will be readily made clear 
by noting the wiring diagram which is provided in your 
1913 Cadillac instruction book. 

When the starting button is depressed the circuit through 
the winding on the magnetic latch coil and the generator 
winding is completed and hence the armature rotates, 
making it possible when the clutch pedal is depressed to mesh 
the starting gears. Sometimes, however, the small winding 
on the voltage regulator will break, causing an open circuit 
in the shunt field. Under these conditions, the generator 
will not revolve when the starting button is depresed and it 
is therefore suggested that a new voltage regulator tube be 
tried in this case. 

If the fine winding on the voltage regulator is open, as 
stated, the matter may be known by connecting the center 
terminal of the voltage regulator with the left terminal of 
the voltage regulator. This will short out the fine winding 
and close the shunt field circuit provided the fine winding on 
the voltage regulator is open. The car, however, should not 
be run in this condition but the voltage regulator should be 
repaired as promptly as possible. Otherwise damage is likely 
to result to the batteries. 

Recommended Practice for Gear Gates 

Editor The Automobile: — I wish to call your attention 
to an article about the late meeting in Detroit of the Safety 
First Federation published in The Automobile for Oct 
28, page 810. In the right hand column, under the caption, 
Standard Gearshift Gates, you say: "The successive posi- 
tions through which the gear-shifting lever has to go in 
progressing from one speed to another have been standard- 



ized by the society and are closely followed by the majority 
of cars using selective transmissions." Can you inform me 
as to what this standard is? 

I am a car driver of many years' experience; have owned 
a number of cars and fully realize the danger and difficulty 
referred to in said article. I have often talked about it and 
have taken it into consideration in the purchase of cars. 
At present I am the owner of two cars, each having the sys- 
tem used by the Cadillac, Overland, Studebaker, Regal and 
others. This seems to me to be the best and most natural 
position where the gearset is situated at the right hand of 
the driver. 

Washington, D. C. H. E. S. 

— The recommended practices adopted by the Society of 
Automobile Engineers are those shown in Fig. 4. 

Buick Timing: in Flywheel Travel 

Editor The Automobile: — In reading the Rostrum of Thx 
Automobile for Sept. 30, I notice that you gave the valve 
timing of a model 19 Buick for "F. S." of Barberton, Ohio. 
In your drawing you state that the exhaust valve closes 1/16 
in. past top center and the inlet opens 3/32 in. past top 
center, which is correct in piston travel, but not on the fly- 
wheel circumference. As a model 19 has no starter the 
gear teeth on the drawing might confuse the questioner as 
his flywheel has none. Below is the correct timing by the 
flywheel face, Fig. 5. 

Newark, N. J. W. C. 

Uncertain as to Carbureter Type 

Editor The Automobile: — I have a 1907 Pierce-Arrow 
28-32 hp. and no one seems to be able to adjust the car- 
bureter correctly. It is of the automatic type and has baffled 
experts. 

2 — Is there any way to shift gears silently with the 
Pierce-Arrow interconnecting device, progressive type? 

3 — Why is it that the car will run all right on the level, 
pick up quickly and as soon as it is throttled down to about 
15 m.p.h. on every five or six revolutions it begins to miss? 

The plugs are all new, valves are ground, etc. Also, on 
a small hill it seems as though something is holding it back. 
It simply will not take hills on high. 

E. Williston, L. I. M. Z. 

— In the year you mention the Pierce company used a 
carbureter in which the auxiliary air valve was a poppet de- 
sign held on its seat by a coil spring. The left of the valve 
was entirely regulated by the weight of the spring and the 
suction of the motor. In the following year or late in the 
season this auxiliary air valve was changed to a reed valve 
design and it is not certain whether the carbureter on your 
car has the poppet or reed type. In either case it is possible 
that the throttle valve is worn considerably or that the ad- 
justing needle is scored in the spray nozzle, also perhaps the 
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intake manifold is leaking through its various joints due to 
gaskets not being tight or the joints broken from their 
fastenings. 

2 — Regarding the shifting of gears the progressive type 
of gear set was used in that year, the shifting lever being a 
quadrant directly under the steering wheel If the gearset 
is in perfect condition and there is no excessive play be- 
tween the shifting lever and its various connections to the 
transmission gear and the car is not accelerated to exces- 
sive speeds, the gearshift should be performed quietly 
for that type of transmission. Of course it must be under- 
stood that the standards of quietness in 1907 were not what 
they are in 1915. 

3— This may be either due to carbureter, weak valve 
springs or ignition. It is impossible to go into any of your 
questions thoroughly without more data as you do not say 
anything regarding the condition of the motor and its ac- 
cessories such as the valves, magneto, etc. 

Open Circuit in Armature Winding 

Editor The Automobile: — Can you tell me what can be 
the trouble with my Auto-Lite single-wire system generator? 
It will not produce current but will run as a motor when 
the current is applied to it. Everything seems to be all 
right. What is the cause for the solder melting where the 
wires are fastened to the commutator? 

2 — Please explain the relay as used on the first self-start- 
ing Cadillac. This one will vibrate, but will not allow the 
current to pass through. 

Clay Center, Kan. G. L. 

— The trouble seems to be an open circuit in the armature. 
That is, one of the connections to the commutator may be 
loose or broken. The cause of melting of the solder where 
the wires are soldered to the commutator is impossible to de- 
termine without having an opportunity to examine the gen- 
erator and this should be referred to an experienced elec- 
trician. 

2 — From the quotation which you give, it may be 
gathered from the words, "first self-starting Cadillac" that 
this is a 1912 car, as this was the first model on which a 
-starter was placed. There were, however, on this car, two 
relays — one ignition relay in the dry cell system and one 
•cut-out relay in the generating system, between the genera- 
tor and the battery. It would therefore, be necessary to 
know which of these relays you have reference to in order 
to intelligently answer this inquiry. 

Bosch Duplex Ignition System Explained 

Editor The Automobile: — Please explain and give full 
details of the Bosch duplex ignition system. 

Lincoln, Neb. P. S. 

— The Bosch duplex magneto differs from the independent 
magneto in that it is fitted with a commutator and in its ap- 
plication requires the use pf a small primary coil which is 
combined with the switch. Aside from these changes the 
magneto is identical with the independent type which has 
frequently been described in these columns. 

The Bosch duplex coil, which is used in connection with 
this system, consists of a stationary cylindrical housing con- 
taining a single primary coil and in addition a switch assem- 
bly. In the coil itself there is an iron core which carries a 
movable switch plate with both ends of the wire winding con- 
nected -to metal segment on the switch plate which may be 
brought into contact with the springs on the connection plate. 

With this system the battery aids the magneto at low 
speeds, the battery current being thrown into phase with the 
magneto current and thereby assists in producing sparks at 
low piston speed. 

The system above described is the old non-vibrating type. 
In addition there is the Bosch vibrating duplex ignition, 



which is a different arrangement. The entire system, aside 
from the independent Bosch magneto consists only of a low- 
tension coil, a switch and a battery; these, with the exception 
of the battery, are furnished by the Bosch Magneto Co. in 
making up this outfit. The coil is the only part which is 
special. The method in which this system operates is by 
effecting an arrangement whereby the magneto circuit is 
absolutely independent and complete in itself, the battery 
circuit including both coil and magneto as illustrated. 

With the switch in the battery position, the battery and coil 
are in series with the primary winding of the magneto, thus 
there is induced in the secondary winding of the magneto 
armature a very powerful sparking current which, on ac- 
count of the vibration of the coil appears not as a single 
spark but as a series of sparks. The current so produced 
is distributed in the usual manner by a regular distributer. 
The battery side is not intended to be used separately, but 
merely as an auxiliary to the magneto for starting. For 
regular running the magneto operates independently. 
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Mac Kno-Glare Bulb 

THE base used in the Mac Kno-Glare 
swivel bulb is the same size as 
the standard Ediswan base and 
will fit into any Ediswan socket of any 
make but the pins which hold the lamp 
in the socket are mounted on a separate 
ring fitting into a recessed portion of the 
lamp base. When locked in the socket 
the bulb may then be rotated to bring 
the portion of the bulb which has been 
treated with a semi-translucent com- 
pound to the bottom part of the reflector, 
it being unnecessary to change the 
socket position. When the current is 
turned on, the clear portion of the lamp 
bulb, being at the top part of the re- 
flector, permits the light rays from the 
filament to strike the upper portion of 
the reflector which deflects them in an 
intensified form upon the roadway, while 
the treated portion of the bulb does away 
with the glaring rays and softens the 
light. These bulbs are made in all 
candlepowers and voltages in both single 
and double contact for all makes of cars. 
—A. Hall Berry, New York City. 

Defiance Welding Products 

The Boko bucket is of canvas with a 
hoop rim and handle; it folds against the 
rim, lying flat. A tube leading from 
the bottom folds up against the side when 
not in use as a funnel. Capacity 2 gal. 
The makers state that they guarantee it 
to hold gasoline without leaking. The 
bucket lists at $1.25. 

The makers of the Boko bucket also 
manufacture a folding steel-framed 
camp stool which, opened, measures 15 
in. high and folds flat into a space 7V4 
by 10. The seat is of 10-oz. army duck 
and the weight 2 lbs. The stool sells 
for 76 cents each. — Defiance Welding 
Co., Defiance, Ohio. 

Singer Direction Signals 

A signal which shows simultaneously 
on both the front and rear end of the 
car any proposed change in the direction 
or speed of travel is the latest in warn- 
ing devices. By simply pressing an elec- 
tric push button attached to the steering 
post or wheel these signs bear the words 
Right, Left, Circle, Stop or Slow. The 
signs are all operated by the one push 
button. The arrangement is so made 
that a single push of the thumb gives 
any desired signal, illuminates it if at 
night, and sounds the electric warning 
signal or bell, thereby making it of use 
for ladies driving electric or closed cars. 






Mac Kno-Qlare swivel bulb, showing base 




The signals are inclosed in a small black 
enamel box, 8 by 6 in., and the letters 
are 1% in. high, a pure white on a black 
background. The manufacturers state 
that the letters can be read 150 ft. away. 
The signals are electrically operated and 
can be installed, according to the maker, 
in 15 min. The price has not yet been 
announced. — C. A. Singer, St. Louis, Mo. 

Federal Handy Tire Tool 

The Federal is a special tool for re- 
moving and replacing split demountable 
rims, and has ample leverage for doing 
the work without difficulty. The method 
of using it is clearly shown in the illus- 
tration. The tool folds into a small 
compass for stowing in the tool box. 
Price $2. — Federal Sales Co., South 
Bend, Ind. 

Waco Portable Garages 

Waco garages are made in a number 
of styles and sizes, that illustrated here- 
with being suitable for any medium- 
sized car. The structure is 9 by 16 ft. 
of Georgia pine or steel sheeting with 
felt, rubberoid or imitation gravel roof- 
ing. The various parts are interchange- 
able as to position so that windows and 
doors may be arranged wherever desired. 
The standard outfit includes one double 
door, one single door and a window. 
Flooring is not furnished at the list 
price, which is $65 for the garage illus- 
trated, but may be obtained at the rate 
of 10 cents per sq. ft. for cement, or 3 
cents for wood. Other sizes range from 
the Ford type selling for $55 to a 16 by 
18-ft. building for $120. — Wabash Au- 
tomobile Co., Chicago, 111. 

Reading Four- Wheel Jack 

This is a jack which permits the 
simultaneous jacking up of all four 
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wheels of a car. It consists of a pair of 
steel frames A, one for the front and the 
other for the rear axle; each frame car- 
ries two adjustable heads to pick up the 
axle. The frames are connected to- 
gether by a heavy steel chain C, and one 
of the frames is connected with a screw 
jack B by a short chain. The car is run 
over the jack, the heads placed in posi- 
tion against the axles and the screw 
operated, which raises the whole car and 
holds it steadily with all wheels free and 
clear. The length of the chain and the 
height of the lifting heads are adjusted 
to suit the car on which the jack is used. 
The makers state that it is perfectly safe 
to run the motor and do any other work 
on the car with the jack under it. The 
weight of the jack is 65 lb. and the safe 
load is given as 6000 lb. Price, $20. — 
Reading Automobile Co., Reading, Pa. 

Cox Bumper for Cadillacs 

A new Cox bumper has been put on 
the market especially for the 1916 Ca- 
dillac. This car differs from other 
models and makes in several ways and 
requires a special type bumper. As 
shown in the illustration, the bumper is 
attached by brackets which go over the 
spring horns and no additional holes need 
be drilled. The two bolts which hold the 
splasher and mudguard to the frame are 
replaced by two longer ones supplied by 
the manufacturers of the bumper. These 
bolts anchor the frame, mudguard, 
splasher and bracket securely. Where 
the bracket goes over the nose of the 
frame it is held by a special lock-nut 
which fastens on the regular shackle 
bolt which is supplied. 

The bumpers are made in channel, 
diamond and round shapes. Each type 
is furnished in either nickel or black and 
the retail prices range from $6.50 to $10. 
—Cox Brass Mfg. Co., Albany, N. Y. 

Hughes-Bull Valve Tool 

This tool trues both valve and seat in 
one operation, being of the milling cut- 
ter type and double, the seating tool 
being at the lower end and the cutter for 
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the valve itself in its upper part. In op- 
erating it the tool is placed in the valve 
chamber, the lower cutter resting on the 
valve seat, the valve is then put in with 
the stem extending through the tool and 
down into the valve guide. The truing 
operation is effected by turning the tool 
by the driver at the top. The standard 
set sells for $5.50 and the Ford size for 
$5. — Hughes, Bull Co., Engineers, De- 
troit, Mich. 

Zephyr Pistons 

These pistons which are of the hour- 
glass type are extremely light, the rings 
being in the upper part and the wristpin 
bosses in the center which is smaller in 
diameter than at the top and bottom. 
The central and lower parts are drilled 
for lightness and to promote lubrication. 
— Wridgway Co., Wilkes-Barre, Pa. 

Two-Step Extension Pedals 

In order to provide two pedal lengths 
for cars which are driven at times by 
people of one leg length and at other 
times by people of another length of 
leg, the two-step extension pedals have 
been brought out. As shown by the 
illustration, which is the type specially 
designed for Ford cars, both pedals are 
always in place and either can be em- 
ployed. The Ford set sells jfor $2 per 
pedal fully nickel-plated. — Van Derbeck- 
Sayers-Murdock Co., New York City. 

Lunkenheimer Primer 

This primer occupies but little space, 
measuring % in. in diameter and 2% in. 
in length, its operation is simple and 
convenient and it is compact and neat in 
appearance. The material used is a 
high-grade bronze which will not deteri- 
orate under the chemical action of gas- 
oline and the primer is quickly and easily 
attached. All necessary connections, 
such as tubing and unions, are furnished. 
— Lunkenheimer Co., Cincinnati, Ohio. 

Electro Gas Vaporizer 

In the Electro Gas Vaporizer a coil of 
resistance metal is screwed into the cyl- 
inder and is heated by an electric cur- 
rent, vaporizing the cold fuel with the 
object of making starting easy, espe- 
cially in cold weather. A simple switch 
turns the current on and off. Current 
may be supplied from the starting bat- 
tery or from a set of dry cells. Price $2. 
— Suburban Lighting & Gas Engine Co., 
Toledo, Ohio. 

Blake Tube Flux 

The makers state that the Blake flux 
for soldering is non-corrosive, and, when 
used for electrical work, has insulating 
qualities. It is put up in 2-oz. tubes with 
long aluminum spouts, so that the flux 
can be squeezed out on the work without 
danger of melting the spout. It sells 
for 20 cents per tube. — Blake Signal & 
Mfg. Co., Boston, Mass. 
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Angular Venturi in 
Edwards 

New Carbureter Employs Compensat- 
ing Dashpot— Combination Weather 
Adjustment and Starting Lever 

THE Edwards carbureter which made its debut in an 
economy run in Chicago recently, in which it made a 
record of 28.9 miles per gallon with a model D-45 Buick 
six carrying four people, as described in The Automobile 
recently, is manufactured by the National Carbureter Co., 
Chicago, 111. While the showing of economy made on this 
test was an enviable one and the fact that the car developed 
a speed of 68 m.p.h. on a short stretch of country road with- 
out changing the adjustment of the carbureter is evidence that 
the mixture was not kept too lean, the new design of car- 
bureter has other features which make it interesting. 

Jet Enters Venturi at an Angle 

This carbureter, which is the design of W. A. Edwards, is 
of the single-jet type in which the jet enters the venturi at 
an angle, as shown in the illustration. The use of the ven- 
turi is to increase the speed of flow. Increased acceleration 
is obtained by use of a piston operated by the air valve A 
which forces the fuel into the air stream around the needle 
valve. It is to this feature in part that the acceleration, of 
from standing start to 26 m.p.h. in 11 1/6 sec. through the 
gears and on high gear from 6 to 26 m.p.h. in 11 4/6 sec., on 
the recent Buick test may be credited. 

In addition, there is a combination of weather adjustment 
and starting lever whose first movement regulates the 
vacuum in the instrument and the final movement seals the 
air valve to give a very rich starting mixture. To prevent 
the incoming air from blowing the gas coming from the ven- 
turi V across to one side of the manifold, the casting is made 
in a U-shape to provide a baffling wall BW, which directs the 
air upward over the mouth of the venturi. Any condensation 
is taken care of by a drain H which taps the mixing cham- 
ber and leads the liquid back into the venturi. This prevents 
loading when the throttle is opened quickly. 

There is only one adjustment on the carbureter and that 
is the needle valve itself. In fact the company makes a point 
of the argument that no tools are needed in making adjust- 
ment or cleaning but all the work may be done with the 
fingers. 

The Principle of Operation 

To explain the principle of operation of the carbureter, it 
might be stated that it is constructed with the object of 
taking the fuel in at one point and breaking the particles of 
gasoline fine enough to be carried in suspension to the cylin- 
ders. The difficulty to be overcome in accomplishing this is 
that the gas particles on meeting the first obstruction or wall 
that will turn them in another direction have a tendency to 
revert to their original liquid form. By giving the gas great 
speed in the venturi V and then surrounding it with an out- 
side wall of air which will hold it in suspension in the center, 
the Edwards design overcomes this. 

It will be noticed that an inside needle D is used to meter 
the fuel. The purpose of this is to keep the gas from touch- 
ing at any point. It is the belief of the designer that if an 
outside needle were used the fuel would cling to that needle 
and follow it by capillary attraction outside the zone of high 
speed so that when it left at the end of the needle it would 
leave in heavy drops. The needle is controlled by the air 



valve A by a control bar at the lower end of the air valve 
stem. The end of the bar is bifurcated and sets over a col- 
lar C on the metering pin or gasoline nozzle. The collar has 
a groove in it which allows a certain amount of play in the 
movement of the control bar as it in turn is moved by the air 
valve. If the metering pin were set to a rich idling mixture, 
the groove would permit the air valve to open and allow suffi- 
cient air to enter to reduce the rich mixture to the economi- 
cal operating point. 

Compensating Dashpot Used 

At the bottom of the air valve stem will be noticed a dash- 
pot B or compression chamber. This is used to compensate 
for the lack of the gasoline on the quick opening of the throt- 
tle. The moment that atmospheric pressure opens the air 
valve, that movement is transmitted to the dashpot piston 
which in turn creates a pressure in the dashpot chamber. 
This chamber has gasoline in it and the latter is drawn 
through passages P from the float chamber to the upper part 
of the compression chamber. This is to relieve the vacuum 
that ordinarily would be created on top of the chamber in 
the downward movement of the piston. A horizontal venturi 
passage E from the float chamber to the compression chamber 
is provided to allow a free movement of the gasoline in one 
direction but restricted in the other and at the same time 
to raise the compression at that point. 

Heating the Incoming Air 

The heated primary air passes around the throat of the 
venturi so that not only will the heat itself help to vaporize 
the liquid but the venturi also be kept hot. After it is warmed 
up, the hot air no longer is applied at that point as any heat 
added to the charge before its entry to the cylinder will 
be deducted from the final power output. 

The cold weather adjustment is not a delicate one but in- 
stead of a highly sensitive needle to make adjustments with, 
the Edwards uses a spring tension which varies the vacuum 
in the body of the carbureter to draw more or less vapor 
from the nozzle as the condition demands. In starting in cold 
weather, the operator will pull up the weather adjustment 
to its limit which would not only raise the vacuum in the 
body of the carbureter but also would seal the air valve. 

The needle valve has a beveled seat and is floating so that 
dirt would be unlikely and a twist of the valve releases any 
accumulating. The outside connections of the float needle 
permits the location of a leak in the float chamber. The 
metering pin is ball shaped so careless repairing does not 
put it out of commission. 

To relieve any vacuum that might be caused along the air 
valve stem, this is open to the air through the hole AB. 




New Edwards carbureter. Note that the only adjustment on the 
carbureter la that of the needle valve 
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$1,000 



THE nearer it gets to the time of the national 
shows the clearer it becomes that one of the out- 
standing features of them will be the remarkable 
value offered by cars costing close to $1,000. There 
is a wonderful difference between the $1,000 car of 
1916 and that of a year ago, almost, one might say, 
it is a totally different class of vehicle. 

In 1914 a $1,000 car was a cheap car; it was 
around $1,500 that one began to find cars that were 
wholly good and not merely good for the money. 
To-day, most of the $1,000 class are thoroughly fine 
examples of engineering, of body construction,- and 
of efficiency in the widest sense. 

A year ago a man looking for a quality car with- 
out regard for the price would only rarely have been 
attracted by the engineering quality or the appear- 
ance and finish of any machine costing so very 
much less than $2,000. To-day there are several 
$1,000 cars which would arrest the attention of any 
show visitor unless he were seeking an essentially 
large vehicle. Perhaps this fact records the most 
remarkable achievement of the automobile industry 
to date. It is quite as remarkable as the value given 
in the really cheap cars which still look a little 
cheap, and it makes a strong appeal to that large 
class which prefers something small and thoroughly 
excellent for its limited amount of cash, to a larger 
and confessedly cheap article. 



Aluminum Will Be Cheaper 

TAKING a line right through the speech made 
by A. V. Davis, president of the Aluminum Co. 
of America, at Detroit, last week, it appears that 
aluminum will be a little cheaper within a few 
months, provided that the demand does not increase 
greatly in the meantime. That it will return to a 
more normal price only so soon as the war shall end, 
and importation recommence. But another thing, 
too, is obvious — namely, that after the war America 
will be able to turn out far more aluminum than 
ever before. 

At present we are told the output is 80 per cent 
above normal. In the spring it will be more than 
double the average for the past five years. In three 
to five years' time it may be very much greater 
again. Add to this increase in home production the 
foreign exports of aluminum to this country, and it 
follows that the amount of aluminum available in 
1918 or 1919 will be vastly greater than ever before 
in history. Mr. Davis refrained from prediction 
as to the price to be expected, but made it clear 
that water power legislation had a powerful influ- 
ence on the cost of production. Since ore is plenti- 
ful and very cheap, it is to be hoped that power will 
be forthcoming soon, for it is hard to think of any 
application thereof which would be of greater ben- 
efit to the world in general than in providing large 
quantities of a metal which is ideal for very many 
purposes besides those of the automobile. 



S. A E. Sections Important 

THE present year has seen the various local sec- 
tions of the S. A. E. increased in number and 
fomented in activity. Not only are the meetings of 
the sections showing a better attendance, but they 
are obtaining papers which rank very highly. In 
Detroit and at Indianapolis this fall there have been 
discussions as keen as any in a general meeting, 
there has been an attendance of engineers equal al- 
most to that on the summer meeting lake trip. 

This is a splendid thing for the good of the in- 
dustry, and the fact that the activity of the sections 
has grown gradually shows that it is a natural, 
healthy state of affairs which we now see. To a 
great extent the success of the section depends on 
the men who make its officers, but as the sections 
grow in strength this will change a little and the 
honorary officials will not be called upon for so great 
an amount of hard work in getting the men together 
at the meetings and in securing new members. 

The reading of one good paper encourages the 
production of another, and as the basis of the S. A. 
E. is wide enough to cover a multitude of subjects, 
there is always a fresh angle for somebody to tackle. 
There are many commercial matters quite as im- 
portant as the engineering subjects and signs are 
appearing which indicate these will obtain a grow- 
ing amount of recognition. The section activities 
are showing non-technical members of the industry 
how far-reaching is the beneficial influence of the 
society. 
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17 Members in G. M. 
Board 

No Action Taken on Common 
Dividend — Production 
and Sales Larger 

New York City, Nov. 17 — At the an- 
nual meeting of the stockholders of the 
General Motors Co. yesterday in Jersey 
City, the directorate was increased from 
fourteen to seventeen members. President 
C. W. Nash said regarding the affairs of 
the company that all the companies in 
the General Motors Co. are now for the 
first time since he has been associated 
with the company on a paying basis. 
From Aug. 1 to Nov. 11, the company's 
production was 12,250 cars in excess of a 
year ago, while the sales were 13,250 
cars ahead of those in the same period 
of a year ago. The company has a large 
cash balance, notwithstanding that re- 
cently the total of $11,000,000 has been 
paid in dividends and retirement of notes. 

No action was taken regarding a com- 
mon dividend at the meeting yesterday. 
The matter was left until the next meet- 
ing. 

The slate of directors agreed upon at 
the directors' meeting on Sept. 18 is as 
follows : Lammont Belin, director of the 
Aetna Explosives Co.; L. G. Kaufman, 
president of the Chatham & Phoenix Na- 
tional Bank; Pierre du Pont, S. F. Prior 
of the Union Metallic Cartridge and 
Remington Arms Co.; A. H. Wiggin, C. 
H. Sabin, J. A. Haskell, A. G. Bishop, 
E. W. Clark, W. C. Durant, H. J. Mc- 
CIement, C. S. Mott, C. W. Nash, 
Thomas Neal, J. J. Roskob, Albert 
Strauss and J. J. Storrow. 

The old and new boards are compared 
as follows: 



New Board 

E. W. Clark 
J. H. McCIement 
Thomas Neal 
C. 8. Mott 
C. W. Nash 
J. J. Storrow 
Albert Strauss 
W. C. Durant 
Lammont Belin 
L. G. Kaufman 
Pierre du Pont 
S. F. Prior 
A. H. Wiggin 
C. S. Sabin 
J. A. Haskell 
A Q. Bishop 
J. J. Roskob 



Old Board 

E. W. Clark 
J. H. McCIement 
Thomas Neal 
C. S. Mott 
C. W. Nash 
J. J. Storrow 
Albert Strauss 
W. C. Durant 
Joseph Boyer 
R. F. Herrick 
E. D. Metcalf 
M. J. Murphy 
N. L. Tilney 
Jacob Wertheim 



Gatlin Off for South Africa 

Detboit, Mich., Nov. 13 — Guy G. Gat- 
lin sailed Nov. 1 from London, where he 
will proceed to Cape Town, South Africa. 
He has been appointed South African 
■ales manager of the export department 
of the Hupp Motor Car Co. 

Lockhart Heads Wright Aeroplane 

New York City, Nov. 15 — Henry 
Lockhart, president of the Simplex Auto- 
mobile Co., New Brunswick, N. J., was 
elected president of the Wright Aero- 



plane Co., Dayton, Ohio, which was re- 
cently purchased by a syndicate headed 
by W. B. Thompson. The company has 
increased its capital from $1,000,000 to 
$5,000,000. Mr. Lockhart sailed for Eng- 
land Friday in the interests of the com- 
pany. 

T. Frank Manville, president of the H. 
W. Johns-Manville Co., resigned as presi- 
dent of the Wright company because he 
found that he could not give sufficient 
time to the interests of the company. He 
remains, however, as a member of the ex- 
ecutive committee and as a director. 

Three More N. A. C. C. Members 

New York City, Nov. 16 — Three more 
companies have been admitted to mem- 
bership in the National Automobile 
Chamber of Commerce, Inc. They are 
the Denby Motor Truck Co., Detroit, 
Mich., maker of Denby trucks; Grant 
Motor Co., Findlay, Ohio, Grant car ; and 
Dort Motor Car Co., Flint, Mich., Dort 
car. 

Vanderlip an S. K. F. Director 

Hartford, Conn., Nov. 11 — Frank A. 
Vanderlip, president of the National City 
Bank, has been elected a director of the 
S. K. F. Ball Bearing Co., this city, re- 
cently incorporated to take over the busi- 
ness of the S. K. F. Ball Bearing Co. of 
New York. 

Besides Mr. Vanderlip, the board will 
consist of B. M. W. Hanson, vice-presi- 
dent of Pratt & Whitney, Hartford, 
Franklin B. Eirkbride of 7 Wall Street, 
A. Carlander and S. Winquist, directors 
of the Swedish S. K. F. Co., which is a 
large holder in the new American corpo- 
ration, and B. G. Prytz, who will act as 
president. 

Morrey V. P. of Hayes Wheel Co. 
Jackson, Mich., Nov 11 — W. C. Mor- 
rey, manager of the timber department 
of the Hayes Wheel Co., has been pro- 
moted vice-president, while William C. 
Snyder and H. D. Hartley, Piqua, Ohio, 
have become members of the board of 
directors. The company's capital stock 
was recently increased to $1,000,000. 

Sun Buys Plant in Elkhart 

Buffalo, N. Y., Nov. 15— The Sun 
Motor Car Co., this city, is preparing to 
move its plant to Elkhart, Ind. Pre- 
paratory to coming here the concern has 
purchased for $25,000 the plant of the 
Sterling Motor Car Co. The company 
will manufacture a light six-cylinder car 
and expects to begin operations about 
Jan. 1. 

180,243 Cars in Ohio 
Columbus, Ohio, Nov. 13 — According 
to a report recently issued by Registrar 
W. H. Walker, 180,243 automobiles were 
registered up to Nov. 10. 



Reo 10-Mos. Surplus 
$3,661,802.20 

$1,969,720.20 Over 1914 — 
$2,390,951.60 Cash on 
Hand and in Banks 

Lansing, Mich., Nov. 13 — On Aug. 31 
1915, at the end of ten months of its 
fiscal year, the Reo Motor Car Co. had 
$3,661,802.20 surplus or $1,969,720.20 
more than at the end of its entire 1914 
fiscal year. During the same period of 
ten months, the cash on hand or in 
banks totaled $2,390,951.60 as compared 
with $738,145 in 1914, meaning an in- 
crease in cash disponible of $1,662,806.60. 

The assets total $7,373,996.99 while 
for twelve months in 1914 they totaled 
only $5,120,782, an increase of $2,253,- 
213.99 in favor of the current year. 

These assets include the cash item al- 
ready referred to; notes and accounts 
receivable, less reserves, $582,176.46 in- 
stead of $684,184 in 1914; inventories, 
$1,957,708.74 as compared with $1,923,- 
212 in the previous fiscal year. The capi- 
tal assets are recorded for a total of 
$2,427,592.46 while in 1914 they totaled 
$1,765,989. Investments total $3,000 and 
deferred charges $12,666.74. 

Among the liabilities, capital stock 
remains at $3,000,000; current liabilities 
total $712,192.79; accounts payable, 
$653,637.27 as compared with $368,407 in 
1914; surplus $3,661,802.20. 

Reo Track Assets Gain $231,510.09 
in 10 Months 

Lansing, Mich., Nov. 13 — During ten 
months of the fiscal year 1916, or up to 
Aug. 31, the balance sheet of the Reo 
Motor Truck Co. shows assets to be $1,- 
409,251.09 or an increase of $231,610.09 
over the twelve month's record of 1914. 

The cash balance which was $266,242 
in 1914 shows a total of $656,616.42 this 
year. Bills receivable totaled $191,436.96 
against $73,027 in 1914. Inventory is 
recorded at $349,912.35 or $40,000 more 
than last year. The item of tools, ma- 
chinery, etc., is credited with $102,884.61 
as compared with $96,563 last year. 

Among the liabilities the outstanding 
capital stock is unchanged at $937,500; 
bills payable total $200,179.67 instead of 
$142,479 last year; accrued pay roll 
totals $9,662.07 prepaid expenses, 
$6,488.61 and the surplus is shown to be 
$250,680.74 as compared with $91,062 
last year. 

Ferry Delion Tire Sales Manager 

Trenton, N. J., Nov. 11 — C. C. Ferry 
has been appointed sales manager of the 
Delion Tire & Rubber Co., Trenton. Mr. 
Ferry will make his headquarters at the 

factory in Trenton. 
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New Abbott Six for 
Under $1,200 

Continental Motor 3*4 by 4?/ 2 
with Detachable Head — 
Seven-Passenger Body 

Detroit, Mich., Nov. 16— The Consoli- 
dated Car Co., maker of the Abbott-De- 
troit, will soon have ready for market 
a six-cylinder model to be known as the 
Six-44, and to sell at a price under $1,200. 
Although the complete details will not be 
available for about two weeks, it is 
known that the car will have a 3% by 4% 
motor of Continental make. The six cyl- 
inders and the upper half of the crank- 
case are in one piece with head remov- 
able. 

The car is to have a wheelbase of 122 
in. and will seat seven. The shape of the 
body and its general lines are to be in 
accord with latest body ideas, it is said. 
Nearly straight, semi-elliptic springs 
are to be used all around, the rear pair 
being 67 in. long. The clutch is a dry 
disk type and the gearset three speed. A 
two-unit starting and lighting system 
will be fitted, the starting motor con- 
necting through the Bendix drive. Bat- 
tery ignition is to be used. 

% Disco Corp. Takes Co. 

Detroit, Mich., Nov. 16 — Special 
Telegram — The Disco Electric Starter 
Co. has been taken over by the Disco 
Electric Starter Corp., just formed and 
capitalized at $260,000. The plant will 
be enlarged and its production facilities 
greatly increased. 

The new officers of the company are: 
President, S. W. Elston; vice-president, 
J. F. Johnson; secretary-treasurer, Sol 
Meyer, and sales manager, Manzell 
Hackett. 

Sterling Four at $550 

New York City, Nov. 15 — The Sterl- 
ing Automobile Mfg. Co., Inc., this city, 
is bringing out a four-cylinder roadster 
to sell at $560, the price including two- 
unit electric starting and lighting sys- 
tem. The motor is a Sterling, water- 
cooled, having a bore of 2% in. and a 
stroke of 4 in., is block-cast and has over- 
head valves. The company will put this 
car on the market shortly and it will be 
displayed at the New York show. 

Ford Reduces Closed Car Prices 

Detroit, Mich., Nov. 16 — The Ford 
Motor Co. has reduced prices on its 
sedan and coupelet. The sedan, which 
formerly was $976, is now $740, a reduc- 
tion of $235. The body sells separately 
for $400. The coupelet is reduced from 
$750 to $590, a reduction of $160. This 
bod" Tells for $250. 



The runabout remains $390, the tour- 
ing car $440 and the chassis $360. The 
sedan and coupelet are not of the de- 
tachable type. Each is a complete body 
in itself. Both fit the standard Ford 
chassis. Deliveries on this winter's cars 
are just beginning. All prices are f.o.b. 
Detroit. 

Frank Briscoe Is Briscoe Manager 

Jackson, Mich., Nov 11— Frank Bris- 
coe, brother of Benjamin Briscoe, presi- 
dent of the Briscoe Motor Co., has been 
appointed general manager, succeeding 
Horace De Lisser, who held that posi- 
tion and is vice-president of the com- 
pany. 

Evans Perfection Tire V-P 
Franklin, Pa., Nov. 11 — R. J. Evans, 
president and general manager of the 
Franklin Mfg. Co., has resigned to ac- 
cept the vice-presidency of the Perfection 
Tire & Rubber Co., Fort Madison, Iowa, 
which was recently formed to build a 
heat-and-water-proof tire, guaranteed to 
give satisfactory service for 7000 miles 
without punctures or blowouts. 

Yoke Is Maxwell District Supervisor 
Detroit, Mich., Nov. 10 — John Yoke, 
who was sales supervisor of zone No. 5 
of the Maxwell Motor Co., has been pro- 
moted district supervisor of sales and 
will have charge of all the field men and 
the twelve field headquarters which are 
maintained by the Maxwell company as 
wholesale and contracting centers. 

Hinckley with Connecticut 
Chicago, III., Nov. 12 — P. P. Hinck- 
ley of Chicago has joined the sales 
force of the Connecticut Telephone & 
Electric Co. and will handle the jobbing 
trade East of Chicago. The jobbing con- 
nections in Chicago and the West will be 
managed by J. W. Fulton with offices at 
1100 Karpen Bldg., Chicago. 

Hanson with Service Truck 
Wabash, Ind., Nov. 13 — A. B. Han- 
son, until recently manager of service 
department of the Chalmers Motor Co., 
Detroit, Mich., is now general manager 
of the Service Motor Truck Co. The 
plant of the Service company is now 
being doubled. 

W. McK. White Leaves Ester line 
Indianapolis, Ind., Nov. 13 — W. McE. 
White, sales manager of the Esterline 
Co., this city, has resigned. Mr. White 
formerly was associate editor of The 
Automobile, and gave up that work to 
become advertising manager of the 
Premier Motor Mfg. Co., resigned that 
position to handle the advertising of the 
Marion Motor Car Co. and then entered 
the Esterline company as safes manager 
some two years since. 



18,000 Chalmers 6- 
30's in 6 Months 

600 Dealers in Convention at 
Factory Hear Big Pro- 
duction Plans 

Detroit, Mich., Nov. 16 — The annual 
convention of the Chalmers Motor Co.'s 
dealers opened at the new auditorium of 
the plant at 10 a. m. to-day. President 
Hugh Chalmers made the address of wel- 
come. 

At this first meeting of the dealers 
with the officials of the company they 
were told that it is the intention of the 
Chalmers company to build, during the 
next six months, 18,000 of the new Chal- 
mers Six-30 cars, a new model described 
on pages 925-927, which is to sell at 
$1,050, or lower than any Chalmers car 
previously produced. It was stated by 
officials that dealers have contracted for 
$22,000,000 worth of the new models. 

Out-of-town dealers have been coming 
in since Saturday and it is expected that 
fully 600 will be seated at the dinner, 
which will be served to-night in the con- 
vention hall of the Hotel Ponchartrain. 
At this hotel 238 Chalmers dealers were 
seated at the breakfast tables this morn- 
ing. A large number are registered at 
other hotels. At the Ponchartrain it was 
stated that the number of dealers there 
is the largest from one manufacturer 
which the hotel had to take care of dur- 
ing the last four or five years. 

During the morning after the dealers 
had placed their orders, a parade of 
some 300 Chalmers cars was held. To- 
day's morning session was merely one of 
welcome. 

Tuesday, Nov. 16, there will be busi- 
ness sessions throughout the day, and 
inspection of the plant. In the evening 
a dinner and cabaret show will be given 
at the Hotel Statler. Wednesday will be 
featured by a detailed discussion of the 
new Chalmers Six-30 by Chief Engineer 
C. C. Hinkley. The afternoon will be 
taken up by a business session and the 
evening will see the close of the conven- 
tion, the final event being a banquet to 
be tendered the dealers at the Detroit 
Athletic Club. 

Bell Monarch Sales Manager 

Detroit, Mich., Nov. 12 — J. L. Bell, 
who has been service manager of the 
Monarch Motor Car Co., has been pro- 
moted to sales manager of the company. 
Mr. Bell has been connected with the 
automobile business since 1909, starting 
with the Staver Carriage Co., Chicago, 
and later being with Abbott and R-C-H. 
The Monarch company has opened a 
branch at 270 Jefferson Avenue, under 
Mr. Bell's management. 
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Big Truck Orders Keep United Kingdom 
Our Best Customer — Export Statistics 

In September Great Britain Took 2650 American Cars and 
Trucks Worth $3,119,806— France's Purchases Jump 
from 1044 to 4885 for Nine Months— Other Increases 



Washington, D. C, Nov. 16 — In ad- 
dition to the gross figures of exports of 
automobiles for September and the nine 
months ended September, together with 
the figures for the corresponding periods 
of last year, previously published in The 
Automobile, herewith are presented the 
export figures for the various countries 
that have participated in the automobile 
trade of this country during those 
periods. 

United Kingdom Gains 

The big feature of the export trade is 
the tremendous increase in the exports to 
the United Kingdom, and while the fig- 
ures do not show it, the increase is un- 
doubtedly due to the orders for trucks. 
In September last Great Britain imported 
2650 cars, valued at $3,119,806, as 
against 136 cars, valued at $154,763, in 
September a year ago. During the nine 
months ended September, these exports 
increased from 5130 cars, valued at $4,- 
281,026, in 1914, to 19,434 cars, valued at 
$28,648,749, in 1916. 

There were no exports of automobiles 
to France in September, 1914, while in 
September last 421 cars, valued at $916,- 
830 were exported to that country. Dur- 
ing the nine months' period these ex- 
ports rose from 1044 cars, valued at 
$625,636, in 1914, to 4885 cars, valued at 
$12,126,628, in 1916. 

Coming back 'to this side of the ocean 



the figures show that Canada imported 
260 cars, valued at $433,620, in Septem- 
ber, 1914, while in September last the 
number increased to 867 cars, but the 
value thereof was only $278,382. During 
the nine months of 1914 the number of 
cars shipped across the Northern border 
was 3,854, valued at $4,881,062, while 
during the nine months of this year the 
number was 5049, but the value was 
only $3,951,686. 

The West Indies and Bermuda are 
rapidly becoming good customers for 
American-built motor cars. In Septem- 
ber a year ago forty-two cars, valued at 
$37,240 were shipped to those islands, 
while in September last the number was 
286 and the value $194,832. During the 
nine months' period the number of cars 
shipped there increased from 394, valued 
at $342,650, in 1914, to 2385 cars, valued 
at $1,805,005, in 1915. 

Increase to South America 

That American car manufacturers 
are reaching out for South American 
trade is indicated by the fact that dur- 
ing September, 1914, there were only 
twenty-four cars,' valued at $19,735, 
shipped to those countries, while during 
September last the number was 695 and 
the value, $273,449. Even greater gains 
are shown in the figures for the nine 
months' period, the number for 1914 be- 
ing 915 cars, valued at $742,262, while 



in 1915 the number was 2081, and the 
value $1,066,486. 

British Oceania is also taking a liking 
for American cars, 219 of them, valued 
at $155,597, being shipped there in Sep- 
tember a year ago, while in September 
last the number increased to 387 and the 
value to $312,856. 

A fine showing is also being made in 
the exportations to Asia and other 
Oceanic countries, 387 cars, valued at 
$312,866 having been shipped there in 
September last, as against thirty-nine 
cars, valued at $38,975, exported there 
in September a year ago. The complete 
table is given herewith. 

Walker Co. Goes to Cleveland 

Detroit, Mich., Nov. 13 — The J. H. 
Walker Co. automobile parts manufac- 
turer who started in business here in 
1910 and who has been making many of 
the parts for the Chandler Motor Car 
Co., Cleveland, will locate in the Ohio 
city about Dec. 1. A factory building 
having 45,000 sq. ft. of floorspace is now 
almost ready for occupany. Another 
building will be erected within a short 
time. New machinery and equipment 
valued at over $100,000 will be installed. 

Joliet Tractor at $865 
Joliet, III., Nov. 12 — The Joliet Trac- 
tor Co., Joliet, 111., has brought out a 
farm tractor, which it has christened the 
Bates Steel Mule. One of the features of 
this tractor is the oscillating crawler, 
which acts very much like a human being 
walking on the ball of the foot. The 
load-pulling on the compound lever hitch, 
combined with the downward force of 
the springs, have a tendency to pull the 
front end of the crawler into the ground. 
Offsetting this action is the weight of 



Exports and Imports of Automobiles and Parts for September and Eight Preceding Months 



EXPORTS BY COUNTRIES 
Automobiles and Motor Trucks 



September 



Bight months ending September- 



France 

Germany 

Italy 

United Kingdom 

Other Europe 

Canada 

Mexico 

West Indies and Bermuda 

South America 

British Oceania 

Asia and other Oceania... 
Other countries 

All Countries 



England 

Canada 

Mexico 

Philippine Islands 

Cuba 

Australia 

Germany 

Belgium 

Other countries . . 



1914- 




, 1915 , 


, 1914- 






-1915 , 


Number 


Value 


Number 


Value 


N umber 


Value 


Number 


Value 






421 


$916,830 


1,044 


$626,636 


4.885 


$12,126,628 








1,063 


799,552 


4 


2.801 


2 


$1,860 


49 


34,516 


231 


150.248 


170 


109,014 


186 


164,763 


2,650 


3,119.806 


6,130 


4,281,026 


19,434 


28,648,749 


12 


9,570 


1.144 


3,341,676 


2,390 


1,896.217 


6,688 


18,082,964 


260 


433,620 


367 


278,382 


3,864 


1,881,062 


5,049 


3,951,585 


8 


8,810 


5 


4,160 


68 


79.184 


76 


71,891 


42 


37,240 


286 


194,832 


394 


342.550 


2,385 


1,305.006 


24 


19,735 


595 


273,449 


916 


742.262 


2.081 


1,066,486 


219 


155,697 


387 


312,856 


2.885 


2,449,630 


3.147 


2,681.592 


39 


38,975 


442 


486,757 


1,232 


1,168,380 


2,950 


5.189.938 


32 


32,022 


180 


134.450 


961 


860.762 


1,464 


1.326.536 


PARTS, 


NOT INCLUDING 


ENGINES AND TIRES 









$343,618 

ENGINES 
$16,211 1,011 
TIRES 



$134,801 
53,419 
8,341 
14.886 



54,812 



$1,613,419 



$110,330 



$920,328 
124,543 
7,517 
1,164 
31,954 
52.341 



2,742 



$4,461,163 



$955,982 



$1,071,061 
795,972 
50,165 
92,576 



263,987 



81,917 
301 
464,362 



$10,994,859 

10,647 $1,447,001 



$4,101,320 
817,46$ 
78.904 
196,186 
219,60$ 
364,09$ 



1.123,741 
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the tractor body on the hinge in the rear 
of the crawler. The combination of these 
two forces holds the crawler evenly to 
the ground. Its entire length gives it 
broad traction and flexible gripping as 
well. 

The engine is a four-cylinder Wauka- 
sha, heavy-duty tractor type, with a bore 
of 4% in. and a stroke of 6% in. Lubri- 
cation is by the pump and splash, con- 
stant-level system and cooling is ob- 
tained by centrifugal pump. A high- 
tension magneto is used. 

Two speeds forward, 2 1-3 and 3% 
m.p.h., are offered, and the reverse is 2 
m.p.h. The weight of the tractor is 
4800 lb.; the ground pressure, 4% lb. to 
the square inch. 

Willys-Overland, Ltd., Formed in 
Canada— $6,000,000 Capital 

Toledo, Ohio, Nov. 17— The Willys- 
Overland, Ltd., has been formed in Can- 
ada with a capital of $6,000,000 and 
head offices in Toronto. J. N. Willys, 
head of the Willys-Overland Co., this 
city, will be president of the new com- 
pany. T. A. Russell, at present vice- 
president of the Russell Motor Car Co., 
of Canada, will be vice-president. 

Five of the directors of the Willys- 
Overland Co. of Toledo, will be direc- 
tors of the new company; these are J. 
N. Willys, H. T. Dunn, Walter Stewart, 
Harry Shepler, C. A. Earl, T. A. Rus- 
sell and Lloyd Harris of Toronto, and 
two of the other Canadian stockholders 
will also be on the board. 

This new company will take over the 
complete automobile business of the 
Russell Motor Car Co., and all of the 
business in Canada of the Willys-Over- 
land Co. 

Although the Canadian company will 
be independent of the parent company 
and will be conducted entirely independ- 
ent as a Canadian corporation, it will 
have the advantage of the advice and 
engineering skill of the Willys-Overland 
Co. organization. The plan is to under- 
take in Canada the actual manufacture 
of both Overland and Willys-Knight au- 
tomobiles. For this purpose the plant 
of the Russell Motor Car Co. of Toronto 
has already been acquired and this 
quickly will be enlarged to permit quan- 
tity production. 

Racine Rubber Adds 

Racine, Wis., Nov. 13 — The Racine 
Rubber Co., this city, has broken ground 
for a large addition to its plant at Ra- 
cine Junction, established about four 
years ago. The building will be three 
stories high, of steel, brick and concrete, 
and with equipment will cost in excess 
of $100,000. The addition will be used 
for the mill room and crude rubber stor- 
age. It is to be ready for occupancy on 
Feb. 1, at which time the company will 
add more than 100 men to the payroll, 
making a total of 750 operatives. 
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Peerless Eight at 
$1,890 

New 2-Ton Truck Is Under 
Way — Co. Will Maintain 
Corporate Existence 

Cleveland, Ohio, Nov. 15 — The Peer- 
less Motor Car Co., a majority of the 
stock of which was recently acquired by 
the Peerless Truck & Motor Corp., and 
which has also secured control of the 
General Vehicle Co., will continue as it 
has in the past maintaining a separate 
corporate existence. It will manufacture 
the eight-cylinder Peerless car, for 
$1,890, deliveries to begin in December 
and will also manufacture a regular line 
of Peerless trucks, to which a new 2-ton- 
ner will soon be added. The present exec- 
utive force, sales, and factory organiza- 
tion will be continued without change. 

The Peerless Motor Car Co., will be 
represented on the board of the Peerless 
Truck & Motor Corp., by L. H. Kittredge, 
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president of the Peerless Motor Car Co., 
B. G. Tremaine, and F. S. Terry, all of 
the Peerless company. 

The Peerless Truck & Motor Corp. re- 
ports consolidated balance sheet of its 
subsidiaries, the Peerless Motor Car Co. 
and General Vehicle Co., Inc., as of Sept. 
30, 1915, after giving effect to adjust- 
ment incident to the acquisition of stocks 
as in the accompanying table. 

Transport Is Latest Tractor 
New York City, Nov. 3 — The Trans- 
port tractor is the latest addition to 
the roster of American commercial ve- 
hicles. It is produced in one 5-ton model 
by the Transport Tractor Co., Long 
Island City, N. Y. The tractor attains 
a very short wheelbase by placing the 
unit power plant between the seats, and 
is worm-driven. It has a new type of 
trailer connection for semi-trailers, con- 
sisting of a dome and cup, the dome sur- 
mounted by the king bolt and the cup 
carrying the cup and king bolt guide. 
It is designed to turn in a circle of 26 
ft. diameter, and is priced at $2,600. 



Consolidated Balance Sheet of Peerless Truck Motor Corp. 

ASSETS 

Patents, franchises and goodwill $5,100,000.00 

($5,000,000 of this represented by common stock of 
General Vehicle Co., Inc.) 
Capital assets: 

Land $967,153.61 

Buildings, plant and equipment 3,697,114.81 

4,664,268.42 

Current assets: 

Investments $19,035.80 

Inventories of finished goods, work in process, raw mate- 
rials and supplies at factories and branches and on 

consignment 1,308,832.39 

Accounts and notes receivable 685,946.40 

Cash in banks and on hand 2,376,082.43 

„ , 4,389,897.02 

Deferred sissots * 

Prepaid expenses and insurance $46,695.18 

Development, engineering expenses, etc 161,866.02 

208,561.20 

$14,362,726.64 

LIABILITIES 

Capital stock issued and outstanding: 

Peerless M. C. Co., 7% cum. pref $2,100,700.00 

Peerless M. C. Co., common 2,085,500.00 

: 4,186,200.00 

General Vehicle Co., Inc., 7% cum. pref $1,200,000.00 

General Vehicle Co., Inc., common 6,000,000.00 

(Amount represents patents, franchises, goodwill.) 6,200,000.00 

Funded debt (for the retirement of which cash has been pro- 
vided for by the new company) 10,386,200.00 

First mortgage serial gold 6% bonds of the Peerless M. 
C. Co. : 

Issued and outstanding $900,000.00 

Less — Since retired or to be retired by the Peerless M. 

C. Co 300,000.00 

(Money has been deposited with the trustee for the 

Surchase of these remaining bonds as shown below.) $600,000.00 
[ortgage on real estate in New York City 300,000.00 

900.000.00 

Current liabilities : 

Special deposits . $126,275.00 

Accounts payable 557,308.78 

Sundry creditors, Including accrued payroll 127,378.17 

810,961.95 

Reserves, including reserve against inventories, doubtful ac- 1 

counts, etc 197,531.99 

Surplus : 

Surplus capital to be created by cancellation of notes 

payable of General Vehicle Co., Inc., Oct 81, 1915..... $900,000.00 

Undivided surplus 1,168,032.70 

2,068,082.70 

$14,362,726.64 

In the acquisition of the capital stock of the Peerless M. C. Co. and the General Vehicle 
Co., Inc., there have been Issued by the Peerless Truck and Motor Corp. : 

Capital stock, 200,000 Bhares, par value $50 $10,004,000 

(Authorized issue 400,000 shares.) 

Ten-year 6% convertible gold notes 5,000,000 

There has been deposited with the trustee, to retire the balance of the outstand- 
ing bonds of the Peerless M. C. Co 600,000 

Also there has been deposited with the trustee to acquire the balance of the out- 
standing shares of the Peerless M. C. Co 637,695 

Cash in bank 292,500 

The company has no liabilities except the 6% convertible gold notes above stated 
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S. A. E. Forms Penn. 
Section 

Headquarters and Membership 
Problems Solved— Engineers' 
Club to Co-operate 

Philadelphia, Pa., Nov. 11 — At a 
meeting held here last night, the move- 
ment which has been on foot for some 
time, to organize a local section of the 
Society of Automobile Engineers has 
finally borne fruit. A new section, sub- 
ject to the approval of the council of 
the parent body has been created under 
the name of the Pennsylvania Section. 

There were about fifty in attendance 
at the meeting and the dinner which 
preceded it, out of which about half 
were members of the S. A. E. and the 
remainder were members of the Electric 
Vehicle Association and others who in- 
tend to become affiliated with the new 
section. The unanimity of opinion that 
the section should be formed and the en- 
thusiasm which marked the initiation of 
the new organization give promise of a 
successful and rising branch of the 
parent organization. 

E. S. Foljambe who has been one of 
the fathers of the movement, acted as 
toastmaster at the dinner and after- 
wards as temporary chairman. In speak- 
ing of the reason for the failure of the 
previous attempt, some years ago, to 
maintain a section of the S. A. E. in 
Philadelphia, Mr. Foljambe pointed out 
that the two main causes for lack of suc- 
cess have now been removed and there 
remains no apparent reason why the 
present undertaking should not succeed. 
The two causes referred to were the lack 
of a permanent headquarters and the 
former limitations on section member- 
ship which rendered it impossible consti- 
tutionally to have enough prospective 
members to draw upon. 

Vote Was Unanimous 

After stating the purposes of the 
gathering and dwelling upon the desir- 
ability of having a section of the society 
in Philadelphia, Mr. Foljambe turned 
the meeting over to Coker F. Clarkson, 
general manager of the S. A. E. With 
but little preliminary discussion, B. B. 
Bachman, of the Autocar Co., moved 
that it be considered the sense of the 
meeting that a section of the society be 
formed with its headquarters in Phila- 
delphia. This was carried unanimously. 

The next point which came up for 
discussion was as to the proposed name 
of the new section. The name Keystone 
was suggested by some as having a 
broad meaning and at the same time 
giving an idea to the locality. Others 
wanted the name Philadelphia section, 
but Pennsylvania was finally adopted. A 



temporary nominating committee for the 
purpose of choosing temporary officers 
was then named by Mr. Clarkson and 
while they debated this matter the ques- 
tion of a suggested meeting program 
was brought up. 

K. W. Zimmerschied, chairman of the 
standards committee of the S. A. E., 
stated that he believed it would be a mis- 
take to have too many meetings in the 
beginning as they would be apt to lack 
the importance which would attach to a 
shorter but more carefully thought-out 
program. The importance of giving the 
members of the section something to do 
he stated as another successful method 
of promoting interest. Mr. Zimmerschied 
dwelt on the importance of carefully se- 
lecting the officers of the section as the 
success of the organization depends 
largely on the efforts of the chairman 
and secretary. Coming to the matter of 
standards he went on to state an illus- 
tration of the importance of this work to 
the country. This country is going to 
manufacture hundreds of millions of dol- 
lars worth of ammunition, he said, but 
of what value will it all be if it is not 
standardized? This work of standardiza- 
tion is one in which the S. A. E. can be 
of valuable assistance. 

Army and Navy Co-operation 

Louis S. Clarke, vice-president of the 
Autocar Co., brought up the matter of 
encouraging army and navy officers to 
take part in the activities of the section. 
He pointed out that the appropriations 
of Congress for military automobiles 
will be enormous and that if this is the 
case, naturally the officers of both 
.branches of the Bervice will take an im- 
mense interest in a field which will un- 
doubtedly claim such a large share of 
the appropriations. Mr. Clarke's views 
met with the approval of a great many 
of those present who spoke endorsing his 
sentiments. 

Temporary Officers Elected 

The temporary officers appointed by 
the nominating committee are E. S. Fol- 
jambe, Chairman; B. B. Bachman, secre- 
tary and Tinius Y. Olsen, treasurer. An 
application will be made to the parent 
organization for a section charter in 
the near future. 

In discussing the manner in which the 
difficulties formerly encountered were 
solved it was brought out that the En- 
gineers' Club of Philadelphia, which acts 
in co-operation with most of the local 
branches of the national engineering so- 
cieties, has extended the use of the meet- 
ing room of the club to the new organi- 
zation. Space for announcements has 
been given in the club bulletin and the 
members attending the meetings will 
have house privileges for the night of the 
meeting. In addition, the extensive li- 
brary of the club has been put at their 
disposal. 



The other difficulty, that of having 
but a small S. A. E. membership to draw 
upon, has been removed by the possibil- 
ity of having section affiliates. The con- 
stitution of the S. A. E. now permits sec- 
tions to have affiliate members who are 
not members of the S. A. E. These 
affiliates are allowed to attend the meet- 
ings and enter into the discussions but 
are not entitled to a vote. The large 
field of this class of membership in the 
Philadelphia territory opens up great 
possibilities for extensive membership. 

Many Prospective Members 

The section will embrace all of Penn- 
sylvania and will accept members from 
New Jersey. Since the outbreak of hos- 
tilities abroad many steel and other man- 
ufacturing companies are engaged in 
making trucks, included among which 
are the Midvale Steel and Ordinance 
Co. and the Baldwin Locomotive Works, 
in addition to a number of others. Not 
only these people will be induced to be- 
come members but the engineering stu- 
dent body at the University of Penn- 
sylvania will be asked, by reason of the 
fact that many, upon their graduation, 
will take up the automobile industry as 
their vocation. 

At the close of the meeting E. R. Whit- 
ney, engineer of the Commercial Truck 
Co. of America, delivered an address on 
the use of electric trucks in difficult in- 
stallations. The lecture was illustrated 
by stereopticon views of the different in- 
stallations. Those who registered were 
as follows: 

•Ooker F. Clarkson, S. A. E., New York City. 

•Karl W. Zimmerschied, General Motors Co.. 
Detroit, Mich. 

•Frank IB. Whitney, Commercial Track Co.. 
Philadelphia, Pa. 

W. A. Man waring, 1208 N. Thirty-first St. 
Philadelphia. Pa. 

E. J. Hancock, Curtis Publishing; Co., Phila- 
delphia, Pa. 

W. H. Metcalf, 11 N. Twenty-first Street. 
Philadelphia, Pa. 

W. H. Patton, 1828 Market St, Philadelphia, 
Pa. 

H. A. Koockogey, Tenth and Chestnut Bta, 

Philadelphia, Pa. 
•W. W. Norton, Autocar Co., Ardmore, Pa. 
A. H. Burns, 805 S. Broad St, Philadelphia. 

Pa. 

•E. R. Whitney, Commercial Truck Co., Phil- 
adelphia, Pa. 

•R B. Daggett, Commercial Truck Co., Phil- 
adelphia, Pa. 

•B. B. Bachman, The Autocar Co., Ardmore, 
Pa. 

S. M Wilson, The J. G. Brill Co., Philadel- 
phia, Pa. 

M 3. Oswald, The J. O. Brill Co., Philadel- 
phia, Pa. 

•Wm. H. Palmer, Jr., Electric Storage Bat- 
tery Co., Philadelphia, Pa. 

•Frank Beemer, Pressed Steel Mfg. Co., Phil- 
adelphia, Pa. 

WUliam Reiter, Jr., Oibney Tire * Rubber 
Co., Philadelphia, Fa. 

Walter H. Hart, Standard Roller Bearing; Co., 
Philadelphia. Pa. 

Geo. T. Gwilliam. 1804 Arch St and (T 
Broadway, New York City. 

Frank H. Schoenfus, Standard Roller Bear- 
ing Co., Philadelphia, Pa. 

Harold Goodwin, Jr., Philadelphia Electric 
Co., Philadelphia, Pa. 

•Edward L. Clark, 825 N. Twenty-seventh St, 
Philadelphia, Pa. 

•A. B. Cumner, 553 W. Twenty-third St, 
New York City. 

•Albert G. Suttill, James Boyd * Bro., Inc., 
Philadelphia, Pa. 

•E. S. Foljambe, Chilton Co., Forty-ninth 
and Market Sts., Philadelphia, Pa. 

•Chas. E. Duryea. 8400 N. Seventeenth St, 
Philadelphia, Pa. 

•Louis S. Clarke, Ardmore, Pa. 

•E. S. Frets, Pottstown, Pa. 
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•John S. Clarke, Ardmore, Pa. 

D. Robert Yarnall, Chestnut Hill, Pa. 

•EM ward Dixon, Crowther Motor Co., Phil- 
adelphia, Pa. 

Joseph D. Israel, 1000 Chestnut St, Philadel- 
phia, Pa. 

M. G. Lloyd, Chicago, 111. 

R. Louis Lloyd, 1000 Chestnut St., Philadel- 
phia, Pa. 

H. Wlckland, The Hess-Bright Mfg. Co., 
Philadelphia, Pa. 

•Herbert L. Towle, 214 S. 12th St, Phila- 
delphia, Pa. 

H. R. Doughty, The Hess-Bright Mfg. Co., 
Philadelphia, Pa. 

•J. Edward Schipper, r*e Automobile, 239 W. 
39th St, New York City. 

H. N. Purdy, Edison Laboratory, Orange, 

•H. E. Ffggie, The Perfection Spring Co., 

Cleveland, Ohio. 
•N. B. Pope, Automobile Topics, New York 

City. 

•A. C. Bergman, Perfection Spring Co., New 
York City. 

•T. Y. Olsen, Tinius Olsen Testing Mfg. Co., 
Philadelphia, Pa. 

•W. H. Sackman, Light Mfg. & Pdry. Co., 
Pottatown, Pa. 

H. W. Berroth, Philadelphia, Pa. 

•Walter M. Newkirk, William Harvey Row- 
land, Philadelphia, Pa. 

•Member S. A. E. 



Three Additions for Hydraulic Pressed 
Steel Co. 

Cleveland, Ohio, Nov. 11 — The Hy- 
draulic Pressed Steel Co. will build three 
plant additions costing approximately 
$50,000 at its factory at 3152 East Sixty- 
first Street. Two of the additions will 
be inclosed in glass. One will be 360 by 
70 ft, and the other 200 by 80 ft., cost- 
ing about $21,000 and $17,000 respec- 
tively. The third structure will be built 
of brick and steel covering a ground 
space of 60 by 120 ft. All are to be one 
story high. 

1000 Briscoes to Be Made in Canada 

Brockville, Ont., Nov. 12 — T. J. 
Storey of Brockville, vice-president of 
Carriage Factories, Ltd., who was in Mon- 
treal yesterday, announces that within 
two or three weeks the Canadian Briscoe 
Co., a new subsidiary of Carriage Fac- 
tories, will be turning out four and eight- 
cylinder medium priced automobiles, and 
that before the end of the year the com- 
pany figures on placing on the market at 
least 1000 of these cars. The company 
will assemble the parts at Brockville, 
where the plant of the old Acme Automo- 
bile Co. has been taken over, and Car- 
riage Factories will participate in por- 
tions of the manufacturing end. The 
cars to be placed on the market will be 
identical with the American Briscoe out- 
put, which will supply such portions of 
the car as are not made in Canada. 



Fickling to Add 25,000 Sq. Ft, 
Long Island City, N. Y., Nov. 13— 
The Fickling Enameling Corp., this city, 
is enlarging its plant by the addition of 
26,000 sq. ft, to accommodate its as- 
sembling plant, and the wood-working, 
metal-stamping and upholstery depart- 
ments, to take care of several large con- 
tracts recently received from manufac- 
turers. 



Maxwell to Build 500 

Cars a Day 

Extensive Additions Planned 
for All Plants— Assembly 
Building Nearly Completed 

Detroit, Mich., Nov. 13.— At all the 
Maxwell plants in Detroit, Newcastle, 
Ind., and Dayton, Ohio, extensive en- 
largement and expansion work has been 
started, the Maxwell Motor Co. contem- 
plating increasing its daily production, 
which now averages 250 cars or better, 
to 500. 

The biggest addition is being put up 
at the Oakland Avenue plant, here in 
Detroit, which will consist of a one-story 
building 860 by 130 ft., to be devoted ex- 
clusively to assembly purpose. This 
structure will cover about 4 acres of 
ground. The Maxwell company owns 50 
acres of ground on Oakland Avenue and 
12 acres are covered with buildings. 

This new assembly building is to be 
completed within eighty days. Along its 
length will run two parallel moving plat- 
forms, similar to the one on which the 
company's product is now put together. 
It was designed by Production Manager 
Charles Adams, in co-operation with 
President Walter E. Flanders, for a daily 
output of 160 cars, but has been turning 
out more than 250 a day. The Maxwell 
output record for one day is now 286 
cars. 

The present platform will form one of 
the pair to be in the new building. The 
room vacated will be used in the manu- 
facture of part of the increased number 
of units which the doubled assembly 
capacity will make possible. 

The property adjoining the Maxwell 
plant and land on Oakland Avenue and 
which is occupied by the Gray Motor Co., 
is controlled by the Maxwell company, 
and a large part of the main building is 
operated as a motor factory for the 
Maxwell. 

Walker-Weiss Gets Martin Plant 

Flint, Mich., Nov. 10— The Walker- 
Weiss Axle Co. has been advised that its 
bid for the plant of the H. J. Martin 
Forging Co., Indianapolis, has been ac- 
cepted by Judge Clifford, of the superior 
court, of that city. The Indiana con- 
cern has been in the hands of a receiver 
since last January. 

For some time the Walker company has 
contemplated enlarging its plant, but 
while it would have been easy to put up 
new buildings, it was found practically 
impossible to arrange for the immediate 
delivery of the machinery necessary for 
a drop forging concern. Therefore a 
bid was made for the Indianapolis plant, 
.which has fifteen steam hammers with 



full equipment for heat treating and 
much other good material and machinery. 

George Desautels, who has been con- 
nected with the drop forging business in 
the United States for the last sixteen 
years and is vice-president of the Amer- 
ican Drop Forge Association, has been 
appointed general manager of the 
Walker-Weiss Axle Cc's Indianapolis 
drop forge plant. 

The Indianapolis plant of the Walker- 
Weiss Axle Co. will be under the manage- 
ment of Robert I. Gale, until recently 
purchasing agent for the Keeler Brass 
Co., Grand Rapids. 

3000 Marion and Imperial Cars Planned 

Jackson, Mich., Nov. 10 — According 
to President J. I. Handley of the Mutual 
Motors Co. there will be 3000 Marion 
and Imperial cars made for the season 
1916. The entire output has been practi- 
cally contracted for as the result of a 
recent business campaign in Texas and 
the East. 

Efficiency Oil Co. Buys Plant 

St. Loins, Mo., Nov. 13 — The Effi- 
ciency Oil Corp. has purchased the plant 
formerly occupied by the Shiras-Chas- 
sing Fixture Co., on Kienlen Avenue, in 
Wellston. The building, which is a one- 
story structure, contains an acre and a 
half of floorspace. The company ex- 
pects to occupy the new building before 
Dec. 1. The old plant of the company 
at Manchester Avenue and King's High- 
way Boulevard will be discontinued at 
the expiration of the lease the end of 
this year. The new building contains 
about ten times the old plant's floorspace. 

Yale & Towne Increase Wages 10 per Cent 

Stamford, Conn., Nov. 11— A general 
increase of 10 per cent in wages was an- 
nounced by the Yale & Towne Co. It af- 
fects 4600 employees, and means an in- 
crease in the company's wage outlay of 
about $300,000 per annum. 

Bijur Machinists Return to Work 

Hoboken, N. J., Nov. 13— The strike 
of 200 machinists in the plant of the 
Bijur Motor Lighting Co., this city, has 
been settled. The strikers received a 
60-hr. week, and a 6 per cent advance in 
wages. 

Springfield Body Strike Settled 
Springfield, Mass., Nov. 11— The 
strike of 400 employees of the Spring- 
field Metal Body Co., this city, on Nov. 1, 
who demanded an 8-hr. day and recog- 
nition of the union, has been settled. 

Joy on Aero Club Board 
Detroit, Mich., Nov. 12— President 
Henry B. Joy, of the Packard Motor 
Car Co., has been elected a member of 
the board of governors of the Aero Clmb 
of America. 
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Hyatt Capital Now 
$6,000,000 

Increase from $400,000 Ren- 
dered Necessary by En- 
largement of Plants 

Newark, N. J., Nov. 13— The Hyatt 
Roller Bearing Co., this city, will in- 
crease its capital stock from $400,000, 
its present capital, to $6,000,000. This 
increase has been made necessary by ex- 
tensions to the factory both in the man- 
ner of new buildings and added equip- 
ment. Four new buildings are under 
construction, as follows: One building 
90 by 116 ft. eight stories high, which 
is nearly completed; one building, 75 by 
200, eight stories; one building, 125 by 
200, one story; and one building, 75 by 
200, eight stories. Construction work is 
just beginning on the last three build- 
ings. These buildings will double the 
capacity of the Hyatt factory, which has 
ijeen entirely devoted to the manufac- 
ture of roller bearings for automobile 
and other uses. These bearings are 
manufactured entirely for domestic 
sales. The present $400,000 stock is all 
common, and the new capitalization of 
$6,000,000 is common. It is all held 
privately and the stock is not listed or 
for sale. 

Maxwell Offers First Preferred 
New York City, Nov. 16 — Holders of 
the three classes of Maxwell Motor stock 
of record Monday are offered the privi- 
lege of subscribing to first preferred 
stock of the company at par, to the ex- 
tent of 5 per cent of their holdings. This 
step is taken in order to comply with 
legal requirements. 

Under the plan recently announced 
for the funding of the accumulated 14% 
per cent back dividends on the first pre- 
ferred stoek, warrants will be issued to 
the extent of the 14% per cent, and will 
be convertible into first preferred stock 
at par. The amount of first preferred 



stock required for the future conversion 
of dividend warrants is $1,749,804, of 
which $720,667, represented by first pre- 
ferred stock trust certificates now in the 
treasury, is already available, leaving a 
balance of $1,029,136 to be provided 
through the increase in the present 
amount of first preferred. 

U. S. L. Gets Working Cash Capitol of 
$500,000 

New York City, Nov. 13 — The United 
States Light & Heating Corp., through the 
purchase of 50,000 shares of its treasury 
stock by Slattery & Co., local brokers, 
gets a working cash capital fund of about 
$500,000. This amount includes previ- 
ous amounts released and surplus cash 
turned over by the stockholders' protec- 
tive committee. The company also has a 
substantial amount of common and pre- 
ferred stock, still in the treasury. Be- 
yond cash on hand, the other working 
assets of inventories and accounts receiv- 
able total several hundred thousand dol- 
lars. There are no liabilities beyond 
current trade accounts, all of which are 
now discounted in cash, saving thereby 
an amount in excess of the interest on 
the $500,000 bonds outstanding. 

Market Prices Advance 

New York City, Nov. 16 — Market 
prices in general were higher last week. 
Crude rubber, metals, and oil prices saw 
large advances. The reported closing of 
the Suez Canal was reflected in the rising 
in prices. Crude rubber, both here and 
in London, went up. Fine Up-River Para 
closed on Monday at 64 cents, 5 cents 
higher than the opening the previous 
Tuesday. It was contended by some that 
the effect upon the trade was not likely 
to be serious, as it would result merely 
in a delay of a few weeks in arrivals of 
rubber from the Far East. The tin mar- 
ket, as a result of the report, was se- 
verely upset. Spot tin advanced $7.75 a 
ton, closing at $44.00 on Monday. 

Oil prices in Kansas reached the $1 
mark yesterday, when the price was ad- 
vanced from 90 cents a barrel. Penn- 
sylvania crude is now $1.90 a barrel. 



Gasoline prices throughout the country 
went up again last week. The rise in 
prices was the strongest demonstration 
the market has yet given of improve- 
ment in oil conditions which set in during 
August last. 

Copper advanced yesterday to 18*4 
cents a pound. This metal is growing 
scarce, and since prompt deliveries are 
being demanded, the result has been an 
advance in the quotations. 

Lead advanced to $5.25 per 100 lb. yes- 
terday. The demand for lead has been 
very active, and consumers were re- 
ported to be running very low on stocks. 

McNaull Tire Co. Increases Capital 
$2,225,000 

Toledo, Ohio, Nov. 11— The McNaull 
Tire Co. has been incorporated with a 
capital of $2,500,000. The new company 
is to succeed the McNaull Auto Tire Co., 
which operates a manufacturing plant on 
the East Side. 

The present capitalization of the Mc- 
Naull Auto Tire Co. is $275,000. Under 
the reorganization the capital of $2,500,- 
000 will be divided into $1,000,000 pre- 
ferred and $1,500,000 common stock. 

The plant will be enlarged by the re- 
organized company and employment 
given to 1000 more men. 

W. D. McNaull was elected president; 
M. W. McNaull, vice-president, and A. B. 
Laskey, secretary, at a meeting of the 
McNaull Tire Co., held Nov. 12. 

As the McNaull Tire Co. succeeds the 
McNaull Auto Tire Co., the directors of 
the old company will serve as a provi- 
sional board, representing Eastern men 
who have agreed to finance the new con- 
cern. W. D. McNaull was president of 
the old concern. 

Overland to Redeem Preferred 
New York City, Nov. 12 — The Willys- 
Overland Co. has given notice that it has 
decided to redeem the whole of its pre- 
ferred stock at 110 per cent of par, plus 
accrued dividends. Each holder is re- 
quested to present his certificate of stock 
at the office of William Salomen & Co., 
25 Broad Street, this city, on Jan. 13 
next, when he will receive payment Af- 
ter that date dividends will cease on the 
stock. 

Bourne Truck to Use Master 

Detroit, Mich., Nov. 13 — The Master 
Carbureter Corp. announces that the At- 
lantic Refining Co., Philadelphia, Pa., 
which is a subsidiary organization of 
the Standard Oil Co., has contracted to 
use Master carbureters as standard 
equipment on the Bourne truck, which 
the company is bringing out. 

26,239 Freight Cars Idle 
New York City, Nov. 13 — Figures 
compiled by the American Railway 
Assn. show that on Nov. 1 the railroads 



Daily Market Reports for the Past Week 



Material. 

Aluminum 

Antimony 

Beams and Channels, 100 lb. . . 

Bessemer Steel, ton 

Copper, Elec., lb 

Copper, Lake, lb 

Cottonseed Oil, bbl 

Cyanide Potash, lb 

Fish Oil, Menhaden, Brown 

Gasoline, Auto, bbl 

Lard Oil, prime 

Lead, 100 lb 

Linseed Oil 

Open-Hearth Steel, ton 

Petroleum, bbl., Kansas, crude. 
Petroleum, Pennsylvania, crude. 

Napeseed Oil, refined 

Rubber, Fine Up-River, Para.. 

Silk, raw, Italian 

Silk, raw, Japan 
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of the United States and Canada had 
only 26,239 idle cars on hand. This com- 
pares with 78,299 a month ago and with 
170,096 on Nov. 1, 1914. Railroad men 
say that there may be an actual shortage 
seen. 

Philadelphia, Pa., Nov. 12 — The 
Pennsylvania Railroad Co. has asked for 
bids on 9000 new steel freight cars to re- 
place the old equipment. Two-thirds of 
them are for the lines east and one- 
third for the system west of Pittsburgh. 

Touraine Co. to Change Its Name to Vim 
Motor Truck Co. 

Philadelphia, Pa., Nov. 16— The 
Touraine Co., this city, has applied for 
an admendment to its charter changing 
its name from the Touraine Co. to the 
Vim Motor Truck Co. 

The company is devoting itself exclu- 
sively to the production of Vim delivery 
cars and manufactures one chassis only. 
Seven types of bodies are mounted on 
this one standard chassis. 

Miller Rubber Stock Earns 12 Per Cent 

Akron, Ohio, Nov. 12 — The Miller 
Rubber Co. has declared a quarterly divi- 
dend of 3 per cent. This places the stock 
on a 12 per cent per annum basis, against 
10 per cent heretofore. The annual re- 
port shows an increase of 30 per cent 
in gross. 

Dividends Declared 

Miller Rubber Co., Akron, Ohio, quar- 
terly of 8 per cent. 

Willys-Overland Co. regular quarterly 
1% per cent on preferred, payable Jan. 
1, to stock of record Dec. 21. 



Security Prices 
Irregular 

Kelly -Springfield Tire and 
Paige-DetroitFeature Mar- 
ket with Large Gains 

New York City, Nov. 17 — Security 
quotations, though irregular, have picked 
up in value since their break last week. 
General Motors rose 23 points; Willys- 
Overland, 9 points; Maxwell, 10%, 
points; Kelly-Springfield common, 219 
points; and Paige, 86 points. General 
Motors on Thursday reached 400, show- 
ing pronounced strength. At the top the 
stock was 318 points above the low of the 
year, 82, made on Jan. 2. The stock 
dropped yesterday to 393 after the story 
had reached Wall Street that the com- 
pany had declared no dividend. At the 
closing yesterday, Overland common 
quoted at 233. 

In the tire issues, Firestone with its 
60-point drop, and Kelly-Springfield 
with its 219-point rise, featured the 
market. 

Peerless common dropped 106% 
points, after a 26-point rise last week. 
Reo rose 9 points, Stewart-Warner com- 
mon rose 7 points and Maxwell first and 
second preferred each rose 4 points. 

The Detroit quotations, with the ex- 
ception of 120-point rise on Paige stock, 
was normal. General Motors common 
rose 12 points. Continental Motor com- 
mon dropped 10 points. 

$100,000 Accessory Firm Formed 
Fort Wayne, Ind., Nov. 13 — Articles 
of incorporation have been filed with the 



Secretary of State for a company com- 
posed mainly of Fort Wayne men, who 
will manufacture accessories for automo- 
biles. The capital stock is placed at 
$100,000. The firm will have its offices 
in the Schoaff Building, Fort Wayne. 
The directors are: T. O. Nelson, William 
N. Ballou, E. G. Reed, Fort Wayne; W. 
H. Lillich and H. G. Miller, St. Louis. 
The concern will manufacture a non-skid 
apparatus consisting of a pair of shoes 
operated by compressed air, obtained 
from the exhaust The shoes are re- 
leased by pressing a button and drop to 
the ground, instantly stopping the car. 
As they lift the car from the ground the' 
device may be used while tires are being 
changed. 

Hundson Metal Products Co. Formed with 
$1,000,000 Capital 
Dover, Del., Nov. 12 — The Hundson 
Metal Products Co., to engage in the 
manufacture and sale of metal castings, 
metal forgings and shapes and to do a 
general machinery business, was incor- 
porated here with a capital of $1,000,000. 
The incorporators are: A. N. Seaman, 
D. M. Clark of New York City, and H. 
W. Davis of Wilmington, Del. 



Toledo-Ford Tire Co. Now Toledo-Find- 
lay Tire Co. 
Findlay, Ohio, Nov. 16— The Toledo- 
Ford Tire Co. stockholders met at their 
general offices here to-day and changed 
the name of the corporation to the Toledo- 
Findlay Tire Co., upon the advice of a 
legal representative of Henry Ford, who 
claimed the company was infringing 
upon his rights. 



Automobile Securities Quotations on 
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the New York and Detroit Exchanges 

1914 , , 1916 , Wk'B 

Bid Asked Bid Asked Ch'ge 

Splitdorf Electric Co. pfd •• •■ 

Stewart-Warner Speed. Corp. com 82 84 +7 

Stewart- Warner Speed. Corp. pfd 106 . . 

Studebaker Corporation com 162 164 .. 

Studebaker Corporation pfd Ill 113 — 2 

Swinehart Tire & Rubber Co 89 91 —1 

Texas Company 1™ 172 +1 

U. S. Rubber Co. com S4 56 +1 

U. S. Rubber Co. 1st pfd 106 108 +M 

Vacuum Oil Co 215 220 

White Company pfd 110 •• ,•■ 

Willys-Overland Co. com ?47 249 +9 

Willys-Overland Co. pfd HI H2)4 +2 

OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 
ACTIVE STOCKS 

Chalmers Motor Co., com 97 .. 162 —3 

Chalmers Motor Co., pfd 93)4 101 104 —1 

Continental Motor Co., com 155 180 230 250 —10 

Continental Motor Co., pfd .. 75 89 94 . 

General Motors Co.. com 61 62 389 395 +12 

General Motors Co., pfd 82 82)4 112)4 114)4 .. 

Maxwell Motor Co., com 13)4 15 73 76 +2 
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Packard Motor Car Co., pfd 89 .. 100 101 .. 
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INACTIVE STOCKS 

•Atlas Drop Forge Co 25 .. 29 
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Kelsey Wheel Co 185 .. 215 .. .. 

•W. K. Prudden Co 18)4 20)4 24 25)4 +1*4 

Regal Motor Car Co.. pfd ... 25 18 

•Par value $10. 
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Test Massachusetts 
Law 

Automobile Legal Association 
Seeks to Prove License Fee 
Often Double Tax 

Boston, Mass., Nov. 13 — The first 
move in a plan to test the constitution- 
ality of the Massachusetts motor law 
was started here this week. William 
L. Thibodeau, general counsel for the 
Automobile Legal Association, took a car 
that was unregistered and drove it on 
the streets until he was arrested. In the 
lower court he was found guilty and ap- 
pealed. The case now goes to the 
Superior Court, and it is believed it will 
And the law is all right there, which will 
allow another appeal to the Supreme 
Court. The basis of the case will be 
fought on the plea that motorists now 
paying a personal property tax are be- 
ing unjustly taxed in the guise of regis- 
tration fees. It is the result of the plan 
to increase the fees on cars and trucks in 
the next legislature. The Automobile Le- 
gal Association has about 9000 members 
and is a powerful body, with plenty of 
financial backing, and not identified with 
any other organization. It is probable 
that the various automobile organizations 
of the State will line up on one side or 
other of the fight. 

New Iowa 3- Year-License Law in Force 
Jan. 1 

Dubuque, Iowa, Nov. 13 — The new au- 
tomobile registration law in the State of 
Iowa will go into effect Jan. 1, 1916. The 
new law provides for number plates 
which will last three years. An owner 
paying the license fee for 1916 will re- 
ceive number plates for the three years. 

In 1917 and 1918 notice will be sent 
from the State to the owners to pay the 
registration fees for those years. 

The fees for registration have not 
been changed. Machines used four years 
prior to Aug. 1 will be registered for 
one-half of the regular fee. Machines 
purchased after Aug. 1 will be registered 
that year for one-half the fee. 

Under the new law all fees are due 
Jan. 1. A penalty of 10 per cent will be 
added if not paid by April 1 and 5 per 
cent additional for each month there- 
after. 

Motor vehicles are subject to lien for 
all unpaid fees. 

10 Days in Canada Free 
Ottawa, Ont., Nov. 13— The Customs 
Department at Ottawa has just granted 
to United States motorists entering 
Canada for touring purposes a privilege 
hitherto denied them, although Canadian 
motorists have enjoyed the privilege in 
the United States. Now a non-resident 



owner of an automobile manufactured 
abroad desiring to bring his machine into 
Canada for a stay of not more than ten 
days may be granted a free permit at 
the discretion of the customs collector 
at the port of entry, provided that the 
latter is satisfied of the good faith of 
the motorist. Hitherto American motor- 
ists have had to make a formal entry and 
file a bond costing about $5. 

Boyce Motometer Injunction Against 
Stewart-Warner Made Permanent 

New York City, Nov. 12 — The tem- 
porary injunction granted May 16, 1914, 
by the district court here to Harrison H. 
Boyce and the Motometer Co., Inc., 
against the Stewart- Warner Speedometer 
Corp., and which was affirmed by the 
circuit court of appeals last December, 
has been made permanent. The injunc- 
tion prohibits the Stewart-Warner cor- 
poration from infringing the Boyce Moto- 
meter patent by the manufacture and sale 
of a radiator cap thermometer adjudged 
by the court to be an infringement of 
the Motometer. 

The suit was brought by Harrison H. 
Boyce and the Motometer Co., Inc., 
against the Stewart- Warner Speedometer 
Corp. April 11, 1914, in the United States 
district court for the southern district 
of New York. Stewart- Warner answered 
May 1, claiming that the Motometer 
patent was void for lack of invention. 
The court, however, upheld the validity 
of the patent and issued the temporary 
injunction, which has now been made 
permanent, after having been affirmed by 
the circuit court of appeals last Decem- 
ber. The Stewart-Warner corporation 
stopped the manufacture of the in- 
fringing device as soon as the temporary 
injunction was issued. 

Rumely Plant Sale Dec 9 

South Bend, Ind., Nov. 15 — Official 
notice of the sale of the plants, including 
real estate, improvements, machinery, 
patents, trademarks, records, personal 
property, etc., of the M. Rumely Co., La- 
porte, gives Dec. 9 at noon, in the main 
offices of the Rumely company in La- 
porte, as the time and place, with Re- 
ceiver F. P. Mount as special master. So 
far as known the Advance-Rumely Co. 
will be the only bidder for the property. 
This is the name of the reorganized 
company. 

New Plant for Bukholt 

Stevens Point, Wis., Nov. 13 — The 
Bukholt Mfg. Co., Stevens Point, Wis., 
manufacturing a line of tire and auto- 
mobile accessories, has broken ground 
for a new three-story factory, to be 74 
by 100 ft. The building will be ready 
about Feb. 1. In the meantime overtime 
operations are the rule in the present 
plant. 



A. A. A. Board Fines 
Oldfield 

For Demonstration Perform- 
ance at Outlaw Race Meet 
— To Revise Rules 

New York City, Nov. 11 — At the reg- 
ular meeting of the Contest Board of 
the American Automobile Association, 
held at headquarters here to-day, Bar- 
ney Oldfield, veteran driver, was fined 
$250, for driving a demonstration per- 
formance in his car on a track at 
Wichita, Kan., where an outlaw racing 
meet was being held. Oldfield was 
advertised as a co-attraction with outlaw 
drivers, but did not drive in competition. 
His performance was made in company 
with an aviation performance by aviator 
Thompson. This is the second time 
where the fine penalty has been imposed 
on drivers and companies for infraction 
of rules during the last year, and it 
seems a relatively just punishment. 

The board took up the work of revising 
the contest rules for 1916 which work 
will be completed before the first of the 
year. 

The board has been requested to issue 
sanction covering meets in the Philip- 
pine Islands, which will be done. 

Several drivers who have violated the 
rules during the past year were rein- 
stated and others denied application for 
reinstatement. Among those reinstated 
are: D. E. Sworder, G. C. Bergdoll, 
Herbert M. Strachan, A. A. Mattison 
and B. Ward Bean. Applications for re- 
instatement were denied Arthur Klein 
and William B. Brown. The following 
drivers were disqualified for different 
periods: C. E. Wood, two years, Henry 
Skutt, A. Ingram, and M. J. Crell, until 
January, 1917. James B. Ryall and 
John A. Maiss were disqualified for one 
year. Frank Topping, a registered 
mechanic who has violated the rules dur- 
ing the present year, was placed on the 
ineligible list. 

Cooper to Try for Non-Motor-Stop Rec- 
ord in Maxwell 

Los Angeles, Cal., Nov. 16 — Earl 
Cooper, driving a 1916 stock Maxwell, is 
going to try for a non-motor-stop lonp 
distance mileage run in and around this 
city during the present month. The 
stock status of the car is being estab- 
lished, a sanction has been obtained from 
the American Automobile Association,, 
and official inspectors and technical com- 
mittee will be employed. 

Killen-Strait Gets War Order 
Appleton, Wis., Nov. 13— The Killen- 
Strait Mfg. Co., Appleton, Wis., builder 
of the Strait tractor, a 50 hp. gasoline or 
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kerosene machine, has booked an order 
for tractors which will not only tax its 
capacity for more than twelve months 
but oblige the company to contract for a 
large supply from outside manufacturers. 
The tractors will be sent to European 
governments for use in military opera- 
tions. William Strait, designer, has just 
returned from Europe after a 4 months' 
stay, during which he demonstrated four 
models of the tractor on the field. The 
order calls for thirty to thirty-five trac- 
tors a week. 

Three More Car Exhibitors 

New York City, Nov. 16 — The new- 
est additions to the list of show exhibit- 
ors are the Barley Mfg. Co., which is to 
exhibit the Halladay car at the Chicago 
show, and the S. G. V. car, which is 
listed to exhibit at the New York show. 
Application for space has been received 
from J. B. Ferguson, Ltd., of Belfast, 
Ireland, and this firm will exhibit a 
chassis of the Fergus car in all proba- 
bility. The Fergus is of 14-20 hp., is 
equipped with a four-cylinder motor and 
has many mechanical features which 
will command attention. 

Milwaukee Show Jan. 7-13 
Milwaukee, Wis., Nov. 13 — The Mil- 
waukee Automobile Dealers, Inc., has 
selected the week of Jan. 7 to 13, inclu- 
sive, as the date for holding the annual 
Milwaukee show in the Auditorium. As 
for two years past, the show will be 
opened on Friday evening and close on 
the following Thursday night. Bart J. 
Ruddle, assistant secretary of the M. A. 
D., will again be show manager. 

Franklin Off on Oil Test 
New York City, Nov. 17— A Frank- 
lin six left the headquarters of the 
Automobile Club of America to-day en 
route for Chicago. The car is accom- 
panied by two A. C. A. observers who 
will note the consumption of gasoline 
and oil along the route. The first stop 
will probably be in Philadelphia. An 
effort is to be made to make the entire 
distance on 1 gal. or less of lubricating 
oil. 

Accessory Department at Baltimore Show 
Baltimore, Md., Nov. 13 — Owing to 
the numerous demands by the dealers in 
accessories and supplies the committee 
in charge of the show that will be held 
in Baltimore Jan. 18 to 22 have decided 
to set aside a big room in the Fifth 
Regiment Armory, where the show will 
be held, for the showing of accessories. 
Applications for all space for cars, both 
passenger and commercial, as well as for 
the accessory division, must be made be- 
fore Dec. 10, and drawings for the space 
as to location will be made on Dec. 20. 



80 Exhibitors at 
Providence 

144 Passenger Cars and 32 
Trucks on Display — First 
Night Attendance 10,000 

Providence, R. I., Nov. 12 — The an- 
nual show of the Rhode Island Automo- 
bile Dealers' Association, and the first 
automobile exhibition of the season in 
the East, opened here this evening with 
eighty exhibitors showing forty-five 
passenger and seventeen commercial 
makes. It will continue through until 
Nov. 20. The show is being held in the 
State Armory. The passenger cars, 
numbering 144, are on the main floor, 
with the thirty-two commercial vehicles 
in the basement with the accessories. The 
attendance at the opening this evening 
was large, running well above 10,000. 

Fifth Avenue Buses Earn $1,451,508.10 
in Year 

New York City, Nov. 16 — The Fifth 
Avenue Coach Co., this city, during its 
fiscal year, ending June 30 last, carried 
14,060,471 passengers at 10 cents each, 
in its 133 buses, its revenue from this 
source amounting to $1,405,047.10, or 
34.52 cents per active bus mile. The total 
mileage of the buses, including 43,929 
idle miles, was 4,113,625. Its revenue 
from the livery service, amounting to 
19,374 bus miles, was $15,086, and the 
advertising in its buses amounted to 
$31,376, thus bringing the total revenue 
from operation up to $1,451,508.10, just 
$274,857.72 more than the previous 
year. 

A feature brought out in the report of 
the company is that the 133 buses ran 
at a cost of only 1.604 cents per bus mile, 
each bus using six tires, the rear wheels 
each having two tires. Last year the 
cost was 1.7 cents; the previous year, 2 
cents; and the year before that, 8.13 
cents. This greater tire mileage is at- 
tributed to a better grade of rubber; bet- 
ter supervision; better drivers; better 
brake mechanism; and the use of steel 
wheels instead of wood. The company 
paid out in tire maintenance during the 
year, $61,941.10. 

Studebaker to Build Branches in Port- 
land and Dallas 

Detroit, Mich., Nov. 12 — Officials of 
the Studebaker Corp. are now in Port- 
land, Ore., and also in Dallas, Tex., 
where it has been decided to erect Stude- 
baker branches. The plans for the new 
buildings are not yet finally approved, 
but it is said that they will be from 
four to six stories high and will have 
at least 50,000 sq. ft of floorspace. 

The new branch house in Kansas City, 



Mo., is nearing completion and will prob- 
ably be occupied by Jan. 1. Fronting on 
Grand Avenue, the structure will be five 
stories high, while on the Twenty-first 
Street side it will have six stories. On 
the first floor there will be the show 
rooms and offices for both the retail and 
wholesale branches. Repair parts and 
stock will be kept on the second floor, 
and on the other floors cars will be 
stored. The basement will be used partly 
as repair shop and partly as shipping 
and receiving room. 

Overland Stores Co. Buys Bowman & 
Libby, Inc. 

Minneapolis, Minn., Nov. 13 — The 
Overland Stores Co. has bought the busi- 
ness of Bowman & Libby, Inc., distrib- 
utor of Overland and Willys-Knight cars 
at 1203 Hennepin Avenue, and will con- 
duct a factory branch there. The Minne- 
apolis company controlled a large 
Minnesota territory, as well as contigu- 
ous territory in Wisconsin, Iowa and 
South Dakota. F. N. Coats, formerly of 
the Toledo office, is now manager and 
will live in Minneapolis and divide his 
time between the main office and the new 
wholesale house in the Midway. 

Cars will be placed in the new ware- 
house of the company this month. Oper- 
ation will start by Jan. 1, or sooner. The 
plant will be for wholesale storage, sales, 
service and repairs. Duplicate parts will 
be carried also. The building covers 
about 10 acres and has railway connec- 
tion with all steam lines entering Minne- 
apolis and St. Paul The floorspace is 
432,450 sq. ft., the building being 186 by 
466 ft. and five stories. 

Northwest Hupmobile Co. Formed 

Minneapolis, Minn., Nov. 12 — The 
Northwest Hupmobile Co. has been or- 
ganized here, with S. D. Briggs, formerly 
with the Pence Co., as manager. The 
new company will handle the wholesale 
distributing of the Hupmobile for North 
Dakota, the eastern part of Montana, 
Minnesota and the western part of Wis- 
consin. 

Firestone Day in Des Moines 
Des Moines, Iowa, Nov. 18— H. S. 
Firestone, head of the Firestone Tire & 
Rubber Co. of Akron, Ohio, was the cen- 
tral figure of a gathering of over 200 
Iowa dealers in Des Moines on Nov. 10 
for the celebration of Firestone Day. 
R. J. Firestone, general sales manager of 
the company, also was in attendance. 
An entire day of festivities was followed 
by an evening banquet addressed by the 
Messrs. Firestone and by Lafe Young, 
Sr., former United States Senator, and 
publisher of the Dee Moines Capital; 
Harvey Ingham, editor of the Dee Moines 
Register; Henry Wallace, editor of Wal- 
lace's Farmer, and others. 
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U. S. Army Wants 
More Trucks 

Dept. Commanders and Quar- 
termasters Recommend In- 
crease of Motor Service 

Washington, D. C, Nov. 18 — Recom- 
mendations made this year by department 
commanders and quartermasters indicate 
that there is a growing desire to obtain 
additional motor trucks as a means of 
transportation for military supplies at 
army posts and in the field. 

The quartermaster of the Hawaiian de- 
partment has made a special report on 
transportation in the Hawaiian Islands 
and he has recommended that motor- 
truck transportation be substituted, in 
part, for mule and escort-wagon trans- 
portation, and that one 6-ton truck for 
general hauling and one 3% -ton truck 
with dump body for coal be supplied to 
the quartermaster depot at Honolulu, in 
addition to the three 1%-ton trucks now 
on hand there. 

The army medical department also is 
negotiating for purchase of additional 
motor ambulances, and a board shortly 
will make a report concerning the type 
best adapted for use in connection with 
field hospitals. 

Must Give Factory Numbers When Reg- 
istering Cars in Ohio 

Columbus, Ohio, Nov. 13 — To make 
identification easier, State Registrar of 
Automobiles W. H. Walker will require 
all applicants for licenses to give the 
serial factory numbers of their machines 
when they apply after the first of the 
year. With this information on file the 
department will be better enabled to 
trace the owners of stolen cars. 

Each application for a license now in 
addition to giving the full name and 
address of the applicant, must give the 
name, make, motive power, style and 
horsepower of the machine. 

Registrar Walker intends to establish 
a number of branch offices next year 
from which licenses will be issued just 
the same as from the main office in 
Columbus. 

Reorganize Wisconsin Automobile Busi- 
ness Association 

Milwaukee, Wis., Nov. 16 — Mil- 
waukee garagemen, supply makers and 
dealers and others interested in the au- 
tomobile business have undertaken to re- 
organize the Wisconsin Automobile Busi- 
ness Assn., which was organized about a 
year and a half ago but after brief ac- 
tivity went to sleep. A meeting was 
held Nov. 11 on call from the officers, and 
plans laid for a reconstruction of the 
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association on broad lines. The officers 
are: President, W. J. Schubert, Mil- 
waukee Auto Specialty Co.; vice-presi- 
dent, F. A. Olsen, Curtis Automobile Co. ; 
secretary, Roland Moeller, Auto Service 
& Supply Co.; treasurer, Oscar F. 
Fischedick, Auto Supply Co., all of Mil- 
waukee. The association has a member- 
ship of 255 and under the new plan will 
increase this to at least 1000. 

The business has been divided into ten 
distinct sections, each of which will .be 
organized separately but be a part of the 
association. The first work will be to 
weld together the garagemen and repair- 
shop keepers. Fred C. Carter, of the 
Auto Livery Co., was named chairman of 
of this division, and H. E. Wilson, secre- 
tary. Meetings will be held in four 
quarters of the city so that all men in 
this line of business can be reached 
directly and intimately. Other divisions 
to be organized are: Car dealers and 
salesmen; tire dealers; painting and 
trimming shops; electrical repairmen; 
publishers to the motoring industry; 
gasoline and oil dealers; accessory and 
supply makers; jobbers and dealers in 
accessories and supplies, etc. 

Delco Repairs, Gratis, Equipment Dam- 
aged in Texas Storm 

Dayton, Ohio, Nov. 12 — The Dayton 
Eng. Lab. Co., this city, has to date re- 
paired, without charge, fifty-four cars on 
which the Delco electric systems had 
been damaged by the storm and flood in 
the neighborhood of Galveston, Tex. Of 
these five were Cadillacs, sixteen Buicks, 
seven Oaklands, ten Hudsons, seven 
Coles, three Cartercars, five Oldsmobiles 
and a Moon. The company is in re- 
ceipt of a number of letters of apprecia- 
tion of this service from Galveston, 
Beaumont and Port Arthur, Tex. 

Vogler in New York for Maxwell — Garth 
Succeeds Him in Philadelphia 
Philadelphia, Pa., Nov. 15— J. R. 
Garth has succeeded H. J. Vogler as dis- 
trict representative in this territory for 
the Maxwell Motor Co., Mr. Vogler hav- 
ing been appointed metropolitan district 
representative in New York for the same 
company. 

F. Shirley Boyd Dead 

Boston, Mass., Nov. 13 — F. Shirley 
Boyd, one of the pioneers in the acces- 
sory trade in Boston who began with the 
old bicycle regime, died last Friday fol- 
lowing an operation for appendicitis. He 
had built up one of the largest acces- 
sory businesses in New England, han- 
dling many well-known accessories. 

Olds Branch Heads Meet 
Lansing, Mich., Nov. 11 — The annual 
fall meeting of the heads of branches of 
the Olds Motor Works, also the district 
traveling men and the salesmen who act 
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as district representatives has just been 
held. The men were here five days and 
went over all the details of the plans of 
the 1916 season. A talk was given by 
W. H. Mooney, installation engineer of 
the Dayton Engineering Laboratories 
which makes the Delco starting and 
lighting system. Another of the talks 
was by William Farr, who spoke about 
the Johnson carbureter. This carbureter 
and electric system are part of the 
Oldsmobile equipment. 

George Robertson Joins Dunlap Tire 
Distributor 

New York City, Nov. 13. — George H. 
Robertson, prominent in the automobile 
racing field, and recently president of 
the Auto Supply Co., this city, and later 
eastern district manager of the Houk 
Mfg. Co., Buffalo, N. Y., has joined Otto 
Braunswarth, this city, as vice-presi- 
dent. This company is the American 
distributor of the Canadian Dunlap tire. 

M. A. M. Adds List Dept 
New York City, Nov. 12— The Motor 
and Accessory Manufacturers which 
counts 238 manufacturers of automobile 
accessories in its membership roster, has 
recently added to its activities by adding 
a new department which is prepared to 
do addressing work for all of its mem- 
bers. The association has compiled in 
stencil form a list of over 2,000,000 au- 
tomobile owners and has classified these 
according to make of car so that any 
accessory maker can readily address all 
of these owners in any city, State, or 
part of the country. The working of this 
department, which has been under way 
for a couple of months, is that any mem- 
ber of the accessory organization can 
forward his envelopes, have them ad- 
dressed, and returned to bis business 
office. The list is only open to accessory 
makers who are members of the asso- 
ciation. 

To properly carry on this work the 
Motor and Accessory Manufacturers 
have secured space at 225 West Fifty- 
seventh Street, where this work is car- 
ried on, and where they have a force of 
100 men and girls engaged in compiling 
their lists, making stencils and doing 
the addressing work. 

Neuman to Distribute Chalmers 
Milwaukee, Wis., Nov. 16 — Harry 
Newman, Inc., Chicago, 111., has been ap- 
pointed distributor for Chalmers cars 
in the State of Wisconsin, southern Min- 
nesota and northern Michigan, supplant- 
ing the Hoppe-Hatter Motor Co., Mil- 
waukee, Wis. The Newman company 
has leased the former Packard garage 
at Grand Avenue and Seventh Street, 
as headquarters and service station. 
Branch service stations and salesrooms 
are to be established in every city of 
consequence in the territory. 
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Tire Fabric Co. Adds— The Killingly 
Mfg. Co., Killingly, Conn., maker of 
automobile tire fabrics, will construct a 
weave shed in that city. 

To Make Tops in Vincennes — J. D. 
Browdues, Martinsville, Ind., will estab- 
lish a factory at Vincennes, Ind., for 
making automobile tops and bodies. 

Arrow Co.'s Plant Started— The Ar- 
row Manufacturing Co., has broken 
ground for a new factory located at 
Broadway and Emerald Avenue, Toledo, 
Ohio, to be 60 by 120 ft, three stories 
high and to cost $20,000. The concern 
makes electrical apparatus of all kinds. 

McClurg Finishes First Tires— The 
McClurg Rubber Co., Coshocton, Ohio, 
has completed its first tire. The first 
actual work of turning out tires in the 
new plant started last week. Four or 
five extra men began work recently 
making a total of about thirty men now 
employed there. 

Hartford Co. to Make Bearings— The 
Rockwell-Drake Corp., Hartford, Conn., 
has been incorporated with a capital of 
$100,000 to make bearings, automobile 
parts, machines, etc. The incorporators 
are H. M. Rockwell, L. A. Drake and 
R. J. Brault of Bristol and R. B. Ben- 
nett of Hartford. 

To Make Tires in Buffalo— The George 



Miller Spring Tire Co., Buffalo, N. Y., 
has been incorporated with a capital of 
$100,000 and will establish a plant for 
the manufacture of tires, springs, etc., 
for automobiles and other vehicles. G. 
and O. Miller and W. L. Williams, are 
the incorporators. 

To Make Automobile Wheels— The 
Mutual Wheel Co., Moline, 111., which 
has previously limited its output to 
wheels for wagons, buggies and farm 
machinery, has embarked in the manu- 
facture of wooden wheels for automo- 
biles. A special building has been 
erected to carry machinery for the new 
department. 

To Make Towing Truck— The Pro- 
jects Co. has been organized at East 
Milton, Mass., to manufacture the Pro- 
jecta towing truck. It is designed to 
meet the demands of owners whose 
vehicles have been disabled at front 
or rear and allows the part to be rigidly 
jacked up and towed for long distances 
at good speed. 

Crow to Increase Production — The 
Crow Motor Car Co., Elkhart, Ind., has 
received orders for 200 cars to be fur- 
nished to its Kansas City distributing 
agency, the Velie Motor Co., during the 
next 90 days, and the Kansas City firm 
has contracted for 600 cars to be placed 
in Kansas and Oklahoma during the 1916 



season. The Crow company is planning 
to increase its winter production to 200 
cars a month and its spring production to 
300 cars a month. 

1238 Hupmobiles in October — Sales 
Manager Lee Anderson, of the Hupp Mo- 
tor Car Co. Detroit, Mich., states that 
during October the company shipped 1238 
cars, this being the biggest October busi- 
ness in the company's history. The num- 
ber of inclosed cars shipped was 300 per 
cent better than last year. The demand 
for the winter car is general throughout 
the country, and is such that the original 
production schedule as to this line of 
cars had to be changed to increase the 
output of limousines, sedans and year- 
'round touring types of cars. 

To Make Wheels— The Ideal Wheel Co., 
Massillon, Ohio, has been formed in this 
city for the purpose of manufacturing 
wheels for automobiles, motorcycles and 
aeroplanes. No directors or officers have 
been elected yet. It is reported that the 
Ideal wheel will be constructed of steel, 
that steel springs will be used as spokes, 
and tires will be of the airless cushion 
type. The company will start business 
by making automobile wheels and will 
employ about twenty-five men. Arno 
Merkel of Cincinnati, one of the owners 
of the patent on this wheel, will be gen- 
eral manager of the concern. 



The Automobile Calendar 



Nov. 12-20 Providence, R. I., Show, 

State Armory, Rhode 
Island Automobile Deal- 
ers' Assn. 

Nov. 20 Arizona 150-mile Grand 

Prix. 

Nov. 22-27 Blnghamton, N. Y.. Show, 

State Armory, Blngham- 
ton Automobile Dealers' 
Assn. 

Nov. 23 Phoenix, Ariz., Grand Prix 

Race, State Fair Course. 

Nov. 29-Dec. 4. . . . Electric Prosperity Week. 

Dec. 5 Worcester, Mass., Ameri- 
can Road Builders' Assn. 
Day. 

Dec. 6-11 Springfield, Mass., Show, 

Auditorium. 

Dec. 7-10 New York City, American 

Society of Mechanical 
Engineers Convention. 

Dec. Sl-Jan. 8 New York City, Sixteenth 

Annual National Auto- 
mobile Show ; Grand 
Central Palace ; National 
Automobile Chamber of 
Commerce. 

1916 

Jan. 3-9 Importers' Salon, Hotel 

Astor. 

Jan. 6-6 New York City, S. A. E. 

Winter Session. Stand- 
ards Committee Meeting. 

Jan. 7, 8, 10, 11 . . .New York City, Convention 
National Assn. of Auto- 
mobile Accessory Job- 



Jan. 7-18 Milwaukee, Wis., Show, Au- 
ditorium. 

Jan. 8-16 Cleveland, Ohio, Show, Wig- 
more Coliseum, Cleveland 
Automobile Show Co. 



Jan. 8-16 Philadelphia, Pa., Show, 

Philadelphia Auto. Trade 
Assn. 

Jan. 15-22 Detroit, Mich., Show, De- 
troit Automobile Dealers' 
Assn. 

Jan. 17-22 Rochester, N. Y„ Show, Ex- 
position Park, C. A Sim- 
mons, Mgr. 

Jan. 17-22 Wilmington, Del.. Show, 

Wilmington Automobile 
Show Assn. 

Jan. 18-22 Baltimore, Md., Show, Fifth 

Regiment Armory. 

Jan. 18-22 Lancaster, Pa., Show, Con- 

estoga Park Pavilion. 

Jan. 22-29 Montreal, Que., Show, Auto- 
mobile Trade Assn. Ltd. 

Jan. 22-29 Chicago, 111., Show, Na- 
tional Automobile Cham- 
ber of Commerce ; Coli- 
seum and First Regiment 
Armory. 

Jan. 23-30 Portland, Ore., Show, Port- 

. land Automobile Dealers' 
Trade Assn 
Jan. 24-29 Buffalo, N. Y.', Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 



Jan. 29-Feb. 5 . . . .Columbus, Ohio, Show, 



Memorial Hall, Columbus 
Automobile Show Co. 

Jan. 29-Feb. 5. .. .Minneapolis, Minn., Show, 
National Guard Armory, 
Minneapolis Trade Assn. 

Feb. 7-12 Kansas City, Mo., Show, 

Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

Feb. 9-12 Peoria, 111., Show, Coliseum. 

Peoria Automobile and 
Accessory Assn. 



Feb. 14-19 Des Moines, la.. Show, Des 

Moines Auto. Dealers' 
Assn. 

Feb. 19 Newark, N. J., Show. 

Feb. 20-27 Grand Rapids, Mich., Show, 

Klingman Furniture Ex- 
hibition Bldg., Automo- 
bile Business Assn. 

Feb. 21-26 Louisville, Ky., Show, First 

Regiment Armory. 

Feb. 21-26 Omaha, Neb., Show, Omaha 

Automobile Show Assn. 

Feb. 21-26 Syracuse, N. Y, Show, 

Syracuse Automobile 
Dealers 

Feb. 29-Mar. 4.. . .Ft Dodge, la., Show, 
Terminal Bldg., Ft 
Dodge Automobile Deal- 
ers' Assn. 

March 4-11 Boston, Mass., Car and 

Truck Show, Mechanics 
Bldg. 

Mar. 28-Apr. 3 Manchester, N. H., Show, 

Under Auspices Couture 
Bros. Academy. 

May 18 New York City, Sheepshead 

Bay Speedway Race. 

May 80 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines, la.. Track 

Race. 

July 4 Minneapolis Track Race. 

July 4 Sioux City Track Race. 

July 15 Omaha, Neb., Track Race. 

Aug. 5 Tacoma Track Race. 

Aug. 18-19 Elgin Road Race. 

Sept 4 Des Moines Track Meet. 

Sept. 15 Indianapolis Track Race. 

Sept 16 Providence Track Race. 

Sept 30 New York City Sheepshead 

Bay Race. 

Oct 7 Omaha Track Race. 

Oct 14 Chicago Track Race. 
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^(4elt in U$M ike Industry 



Holsworth Joins Fickling — Percy Hols- 
worth, formerly of the Yellow Taxicab 
Co., has associated himself with the Fick- 
ling Enameling Corp., Long Island City. 

Rosenwald Joins Detroiter Co. — The 
Detroiter Motor Car Co., Detroit, Mich., 
has appointed F. K. Rosenwald assistant 
in the sales department of the company. 

Duggan Denver Briscoe Mgr. — G. A. 
Duggan is now manager of both the 
Estarado Garage, 1530 Clarkson Street, 
and the Briscoe Auto Sales Co., 1646 
Broadway, Denver. 

Robs Midgley Columbus Mgr. — C. E. 
Ross has been made manager of the 
Columbus, Ohio, branch of the Midgley 
Tire and Rubber Co., located at 224 
North Fourth Street. 

Kressler Leases Plant — The Kressler 
Auto Co., organized by G. P. Kressler, 
P. J. Blazer and Henry Ockchin, has 
leased the abandoned plant of the Fos- 
toria Stave and Barrel Co., Fostoria, 
Ohio, which will be occupied after Dec. 1. 

Gordon Leaves Boston White — H. M. 
Gordon, for the past nineteen years iden- 
tified with the White Co.'s branch at 
Boston, Mass., with the position of pur- 
chasing agent, resigned last week to join 
the Boston branch of the Kelly-Spring- 
field Tire Co. 

Reeves Heads Brooklyn Chevrolet 
Sales — M. C. Reeves has been appointed 
sales manager of the Chevrolet Motor 
Co., Brooklyn, N. Y. Mr. Reeves was 
formerly connected with this branch as 
salesman and has been recalled from the 
factory field work to this present posi- 
tion. 

Taylor with N. J. Car Spring Co.— 
L. H. Taylor, formerly salesman for the 
Denver branch of the B. F. Goodrich 
Co., is now Western manager for the 
New Jersey Car Spring & Rubber Co., 
in charge of Colorado, New Mexico, 
Utah, Wyoming and Montana, with 
headquarters at 238 Temple Court Bldg., 
Denver. 

Wilkins Maxwell Supervisor — F. W. 
Wilkins, formerly manager of the Max- 
well Motor Co.'s interests in Saskatche- 
wan, has been made supervisor of the 
company's trade in Western Canada suc- 
ceeding C. L. Acherson in that post. 
Mr. Acherson has been transferred to 
Windsor, Ont., and given charge of the 
distribution of Maxwell cars for the 
whole of Canada. The change came 
into effect this week. The Maxwell 
company has seventy-two dealers in the 
province of Saskatchewan. 



Motor Men in New Roles 

Gans Heads Indianapolis Studebaker 
— E. W. Gans has been appointed man- 
ager of the Indianapolis Studebaker dis- 
trict. 

Lemon a Denver Mgr. — R. I. Lemon, 
recently manager of the Colorado 
Springs Auto Equipment Co., is now 
manager of the Denver Auto Goods Co., 
1600 Broadway. 

Bradford Mgr.— W. C. Bradford, re- 
cently manager of the Auto Livery Co., 
Denver, is now garage manager for the 
Denver Omnibus & Cab Co., 601 East 
Eighteenth Avenue. 

Serfas Co. Opens Fourth Garage — 
The Serfas Motor Car Co., Lehighton, 
Pa., has opened its fourth garage in 
Pottsville, Pa. The others are located 
in Lehighton and Mauch Chunk. 

Roberts Hupp Rep. — H. R. Roberts 
has been named as Northwestern repre- 
sentative for the Hupp Motor Co., with 
headquarters at Portland, Ore., and with 
territory covering Oregon, Washington, 
Idaho and Montana. 

Huntoon in Portland — C. S. Huntoon 
of the White Co., will hereafter make 
his headquarters in Portland, Ore., yet 
covering the territory of Oregon, Wash- 
ington, Idaho, Montana and British Co- 
lumbia for the White Co. 

Doan Heads Portland Saxon— W. B. 
Doan has been named distributer at 
Saxon cars throughout the State of 
Oregon and will head the Saxon Motor 
Sales Co. of Oregon, which will be lo- 
cated at 31 North Nineteenth Street, 
Portland. 

Eubanks Heads Halladay Sales — P. J. 
Eubanks has assumed charge of the 
sales department and will hereafter look 
after all matters pertaining to advertis- 
ing and distribution of the Halladay cars 
manufactured by the Barley Mfg. Co., 
Streator, 111. 

De Laite Velie Mgr.— H. R. De Laite, 
who has been identified with the Velie 
Motor Vehicle Co. for the past five 
years, has been appointed manager of 
the Hampden County agency which the 
company has opened at Springfield, 
Mass., with salesrooms at 379 Worth- 
ington Street. 

Hurd and Cole F. W. D. Reps. — J. S. 
Hurd and F. A. Cole have joined the 
Four Wheel Drive Auto Co., Clinton- 
ville, Wis. Mr. Hurd was formerly as- 
sociated with the Gramm-Bernstein Co., 
Lima, and will be a traveling representa- 



tive. Mr. Cole will travel in the 
capacity of a representative of the com- 
pany. 

Joins Automobile Spring Force— C. 
M. White, Jr., who was formerly man- 
ager of the Detroit office of the Strom- 
berg Motor Devices Co., and previous 
to that of the Detroit office of the Fire- 
stone Tire & Rubber Co., has become 
associated with the selling end of the 
spring department of the Detroit Steel 
Products Co. 

White Springfield Overland Mgr. — M. 
T. White has been appointed manager 
of the new distributing station being 
erected for the Willys-Overland Co., 
Springfield, Mass. The new structure 
will be four stories of reinforced con- 
crete with a 75-ft. frontage on Chestnut 
Street and 230 ft. depth on Winter 
Street. Mr. White has opened temporary 
salesrooms on Worth in gton Street. 

Foster Resigns — J. W. Foster, man- 
ager of the Denver Auto Goods Co., 160 
Broadway, Denver, and a member of 
that firm, has sold his interest and re- 
signed as manager. He is well known 
to the trade in the Rocky Mountain dis- 
trict, being first vice-president of the 
Automobile Trades Assn. of Colorado 
and a vice-president of the Retail Credit 
Men's Assn. of Denver and the Asso- 
ciated Garages of America. 

Harry S. Houpt to Make Changes- 
Harry S. Houpt, president of the Hud- 
son Motor Car Co., New York City, has 
promoted De Witt Voorhis, assistant sec- 
retary and treasurer of the company and 
H. C. Huber, at present controller of 
the organization. 

Mr. Voorhis will be made manager 
of the New Rochelle branch which on 
Jan. 1 will open a salesroom at Main 
Street and Centre Avenue. Mr. Huber 
will then become assistant secretary and 
treasurer of the company. 

Curtiss and Ellis Make Change — H. R. 
Curtiss, for several years manager and 
treasurer of the Splitdorf Electric Co.'s 
New England branch at Boston, Mass., 
has been appointed manager and treas- 
urer of the Excelsior General Supplies 
Co. at Chicago. 

R. M. Ellis, for the past two years 
export manager of the Splitdorf Elec- 
trical Co., with headquarters at New 
York, has gone to Boston to assume 
charge of the company's branch there. 
He was formerly manager of the Bi- 
Motor Equipment Co. at Boston and is 
well known in that city. 
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Tire Makers Enlarge Plants 
and Develop Product 

60,000 Tires a Day — Straight-Side Pneumatic Heavy 
Gainer — Pressed-On Solids Displace Demountables 
— Factories Lead in Employees' Welfare Work 



OVER 16,000,000 pneumatic tires will be needed to care 
for the motor car business in America in 1916. There 
are to-day in excess of 2,200,000 motor cars regis- 
tered in the country. Add to this perhaps 700,000 cars that 
will be built by July 1, 1916. When you have added these 
cars to those already registered your total is 2,900,000 cars. 
Give five tires to each car and you get a tire total of 14,- 
500,000 tires needed. Some cars will require more than five 
tires, but five is a conservative average. 

To produce this number of tires there are to-day forty 
tire factories that are manufacturing pneumatic tires. Some 
of these produce more than 10,000 tires per day, others build 
7600, others 1000, others 300, some 100, some 60, and a few 
but 40 tires per day. While Akron is looked upon as the 
tire mecca of America, a title it properly deserves, yet other 
tire centers are springing up, the State of New Jersey, occu- 
pying a mid-position between such population centers as New 
York and Philadelphia, being a particularly active tire center. 
Pennsylvania and New England have large interests. 

To manufacture 14,600,000 tires in a year means to do 
this in 300 working days. Divide 14,500,000 by 300 and you 
get over 48,000; in other words our tire factories for home 
consumption will have to produce approximately 50,000 tires 
a day to meet the demand. This will not take care of our 
export trade which is developing, so that it will not be sur- 
prising if production may reach 60,000 a day in certain parts 
of the next few months. 

Unparalleled Activity in the Field 

Not for years, if ever in its history, has there been so 
much activity in the tire field. Expansion is in the air. New 
buildings have been going up all season and to-day the rush 
of construction is greater than ever. In Akron the big 
companies are adding enormously to their plants, some of 
them increasing their output 50 per cent; in other parts of 
the country some factories are doubling their capacity. The 
increased output of cars during the past year has necessi- 



tated these additions as well as the prospects for increased 
car outputs for 1916. This numerical growth is alone re- 
sponsible for much tire factory development, but in addition 
comes the increase in export business. 

Extend Factory Facilities 

To care for these increased tire demands factory additions 
have been the program of the year, the normal increase in 
the number of cars in use from year to year creating corre- 
sponding increase in tire factories. The Akron makers are 
among the leaders in this building wave, but other sections 
of the country are equally active. Firestone is at present 
working on nine new wings or factory additions which when 
completed will add 11 acres of floorspace, giving a total 
of thirty-two acres of floorspace. These wings are nearly all 
of the same size, measuring 120 by 80 ft, five stories high. 
In addition the company is erecting a large club house for 
its employees. The company hopes to double its output of 
solid tires and increase its output of pneumatics by 80 per 
cent. 

Goodrich and Goodyear, the two largest producers in 
Akron, are adding to floor area, Goodrich erecting several 
large buildings, part of which will be used in its cord tire 
work and part in its line of rubber goods other than tires. 

Kelly-Springfield has increased its floorspace 25 per cent 
during the year and its manufacturing facilities 200 per cent 
during the past eighteen months. Swinehart has added fa- 
cilities in the last year to double its tire output. 

Outside of Akron the program of additions continues. Fisk 
is making additions that when completed will give it about 
20 acres of floorspace for making pneumatic tires. It 
has just completed a five-story reinforced concrete ware- 
house and the foundations are under way for a new factory 
building. The Pennsylvania company last year added a new 
building 140 by 200, six stories high. Ajax has just added 
a new curing room 50 by 100, one story, and is erecting a 
new factory building 250 by 300 ft, three stories high. The 
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Standard clincher and atraight aide rim sections 

Falls Rubber Co. has a new plant 80 by 800 ft. with three 
stories and basement. The New Jersey Car Spring & Rubber 
Co. has doubled its floor area devoted to tire manufacture 
during the year. 

Several new concerns have entered the field during the 
year, one being the Midgley Tire & Rubber Co., which started 
last spring in Lancaster, Ohio. 

Too Many Sizes 

The curse of the pneumatic tire business has been too 
many tire sizes, too many models. The Society of Automobile 
Engineers has been working for several years to reduce the 
number of tire sizes, and last January recommended the 
following as the standard sizes for pneumatics, having in all 
but nine different sizes, with the nine corresponding over- 
sizes, making eighteen in all. Unfortunately this does not 
mean that the tire maker has only to produce eighteen dif- 
ferent tire models; far from it. He has to make these in 
straight-side types, in quick-detachable clincher types, and 
some of the smaller sizes in the soft-bead clincher type for 
cars that use the clincher rim instead of the quick-detachable 
rim. But you can go further — the tire maker has to pro- 
duce these in plain treads and also in non-skid treads, so that 
if these nine sizes were produced in all of these different 
lines the tire maker would have over seventy different tire 
models. Add to this the cord tires that are being produced, 
and if you filled the entire field with the cord models you 
would have close to 150 different models of tires, truly a big 
load for the tire manufacturer to produce. 

The nine recommended S. A. E. tire sizes with their cor- 
responding oversizes and also the necessary rim sizes for 
each are: 

Even Tire Sizes (for Odd or Oversize 

Rim Sizes 
Inches 
30x3 
30x3% 
32x3^4 
32x4 
34x4 
34x4% 
36x4% 
36x5 
38x5*4 

The object in recommending oversize tires only for con- 
sumers is that if an automobile manufacturer fits an oversize 
tire on his car when sold, the purchaser of that car has no 
opportunity of fitting any other tire size; whereas, if auto- 
mobile makers will only fit the standard tire sizes it always 
leaves the owner with the option of fitting the oversize if 
so desired. 

The American tire industry is fortunately free from the 
annual-model millstone that is clinging to the automobile 
business. Each autumn does not bring out any new an- 
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nouncement of the 1916 line of tire 
models. If the tire maker has a new 
anti-skid tread to announce he an- 
nounces it in July or October, according 
as he is prepared to meet the demand. 
If he has a new hard rubber base solid 
for trucks he makes his announcement 
of it when ready, and there is no label- 
ing it an annual model or anything of 
the kind. It just goes down on the 
price list as one more type or size. 

There are few changes made in pneu- 
matic tires from year to year. The tire 
contour has been well worked out 
There is very little by way of adding 
a new layer of fabric. The thickness of 
tread, the formation of the bead or base 
and the general problems have been 
well worked out for several years, con- 
sequently it is not disappointing to get 
the reply, "There is little if anything new in our tires," as 
an answer to the question, "What is there new in your tires 
for 1916? What new models have you brought out? What 
are the improvements?" 

Do not infer that the tire makers are idle; far from it 
They all have their corps of tire engineers. Instead of an 
engineering department at the tire factory it is generally 
designated the "experimental department." Here the large 
tire makers have a corps of graduated engineers and the 
walls and tables are covered with blueprints, just as in a 
car factory. Draftsmen are busy the year round. Consul- 
tations are going on every day and conferences on design 
and manufacture are a part of the regular program. Go to 
the garage of the factory and there you may see twenty or 
more test cars fitted with all kinds of experimental tires, 
each car being watched very carefully and the performance 
of all experimental tires watched with the utmost care. All 
these experimental tires look alike, excepting where a dif- 
ferent tread is used. To the novice they are the same, but 
to the tire engineer, to the head of the experimental depart- 
ment, they are as interesting and different as the new car 
in the engineering department 

No. 1 car is fitted with tires in which a heavier fabric is 
used. No. 2 car uses rubber of a new compound; No. 3 has 
been vulcanized a little differently; No. 4 has the tread 
slightly different. So the differences go, each tire playing its 
role in the great enterprise of tire evolution which has been 
going forward restlessly since the opening days of the present 
century, identical as the engineers of the car are changing 
the axle design, adding lighter pistons, using new bearings 
for the crankshaft, improving the grade of steels in the 
gears, installing improved bearings in the back axle, using 
a stamping where a forging had previously been used, etc. 

Restless evolution, never ceasing, but concentrating into 
fabric and rubber the brains of thousands each year, all to 
make the car go farther on a set of tires, make it consume 
fewer gallons of gasoline per hundreds of miles, and make it 
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a better medium to absorb the vibration of the car. No, 
tire engineers are not idle. Their work is not spectacular, 
and while the name of an automobile engineer is heralded 
from ocean to ocean when he brings out a new design of 
motor, we rarely if ever see in print the name of the tire 
engineer, yet he is doing his work to improve quality and 
cut down production costs. 

Tire making bears a resemblance to the steel industry: 
the progress in the fabrication of steel parts in the car has 
been responsible for many car improvements. By produc- 
ing better alloy steels we have been able to lighten parts 
and yet have them much stronger. Add some ingredient to 
a steel and you make it tougher. Add another ingredient 
and you give it the ability to withstand fatigue under con- 
stant strain. 

Go to the tire engineer and he is working in chemistry 
just the same as the steel man. Take a trip through the 
calendering room of a tire factory where the crude rubber 
and the score-and-one chemicals entering into a tire are 
thrown into metal boxes a couple of feet square, and there 
you see the starting of the tire. 

It's an indecipherable mass. You recognize the lumps of 
black crude rubber. If you have the cultivated rubber eye 
you can tell whether the rubber is the Para gum from the 
forests of the Amazon or the better washed product from the 
plantations of the East Indies and the Straits Settlements, or 
perhaps from the Congo in Africa. All three may be in the 
one box, and mixed with them are the chemicals, some yellow 
powders, some black, others green and others of nearly every 
color in the rainbow. You see all, you walk between rows 
of these piled on the floor like baskets of groceries waiting 



for the delivery boy in a grocery store. You see them, but 
that is all. 

Compounds Are All Secret 

Ask what this chemical is, ask about that, and the same 
reply comes, "That is our secret. Our compounds are all 
secret. We have hundreds of compounds, but no outsider 
ever gets a glimpse at the compound book." 

That is the treasure of the factory. The compound used 
in this or that tire is just as great a secret as the ingredients 
and their proportions in some patented liquid. For this com- 
pound perhaps five or six high-grade chemists in the experi- 
mental department work year in and year out. The im- 
provements in these compounds make the tires good or bad, 
make them capable of withstanding heat, make them tough, 
make them flexible, or make them meet any of the demands 
that the tire maker has to cope with. Each metal box is 
carefully measured out by weight, just as carefully as your 
druggist fills the prescription that your doctor gives you. 
As great accuracy is necessary. Each box bears its am- 
biguous label, but not even the workmen have any conception 
as to the proportions of its contents or the value of each in 
the whole. It is tire mystery, yet tire science, and represents 
much tire progress. 

But these boxes of crude materials are not the only secrets 
in the tire factory. These masses of crude after having been 
chewed and re-chewed, ground and re-ground, lacerated and 
re-lacerated, extenuated and re-extenuated between the giant 
steel rolls of the calendering machines that are needed just 
to thoroughly mix the ingredient. Each compound requires 
its separate mixing, its special treatment. 




Left— Firestone hard-base type of solid tire. Left center— Firestone European type of pressed-on tire. Right center— Firestone wlred-on 

tire. Right — Demountable Firestone 
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These different compounds require more special treatment. 
Then the tire is put into the vulcanizing wells to be cured. 
Each compound demands its special treatment. For one com- 
pound the temperature in the vulcanizing well is higher than 
for another. For one an hour may be long enough, for 
another too long, and for a third too short; so that the inno- 
cent trays of the crude materials for the rubber call for 
special treatment right through the factory. These different 
compounds are often just as different as grades of iron and 
require different treatments. They are like different alloy 
steels: when tempering a chrome alloy it is necessary to 
bring it to a certain temperature; treating nickel steel calls 
for a different temperature, treating tungsten still a different, 
and so with the other kinds of alloy steel. 

Compounds are then the great secret in tire progress, and 
if we were to tell the story of the annual tire model it would 
be necessary to lay bare the pages of the compound book, 
and perhaps after doing so few would be much wiser, and 
if we wanted to break into the inner secrets of the tire con- 
cerns to this extent there is not a single factory that would 
give you the privilege. 

Manufacturing Methods 

But tires are not all rubber; there is fabric and there is 
also the method of bringing the fabric and rubber together — 
that is, the methods of manufacture. There is sometimes 
as much mystery about the fabric entering into a tire as 
there is the compounding of the rubber. Several of the tire 
factories will not admit you to the rooms where the fabric 
is inspected and put through its preparation processes. These 
factories will talk about fabric made from Sea Island prod- 
ucts and Egyptian products, and will give you its weight per 
square unit, but they go further and inspect every strand 
of it. We all know how to hold our fingers close together 
between a bright light and our eyes to see the vague skeleton 
lines. The tire factories require that all fabric pass over 
rows of electric lights so that inspectors can see every thread, 
and if there is a broken thread the piece is supposed to be 
rejected, as a broken thread may mean a premature blow-out. 

Lastly the tire maker watches the manufacture of the tire 
and uses utmost care to see that the layers of fabric, placed 
one over the other in building up the tire carcass, as they 
invariably term it in the tire factory, are stretched properly 
over the mold and at the same tension. To do this the tire- 
making machine has been developed, and to-day all of our 
large factories producing tires in quantities of 1000 per day 
or more use the tire making machine, which is the last word 
in applying an even tension to the layers of fabric so that 
the fabric is not under uneven strains and so that there is 
desired uniformity in all tires. 

Machines No Longer Mysteries 

These tire making machines for years were shrouded in 
mystery. Some times they were in locked rooms, with the 
"No admittance" sign on the door, but of late this mystery 
has vanished and now you are taken through the tire factory 




Glbney hard-rubber bate presaed-on tire, showing twin mounting for 
heavy trucks 



with its special tire making machinery with no more con- 
cern than if walking through the machine shop in a large 
motor car factory. 

Many of the tire making machines are sold on a royalty 
basis, the tire maker having to pay a certain royalty on each 
tire built by the machine, the same as is done in the shoe- 
making field. Not over a dozen of the big tire concerns use 
these machines, which are of quite different designs, it being 
almost impossible to recognize scarcely any similarity be- 
tween a machine of one make and that of another. There is 
nothing mystifying about them. Building the carcass of a 
tire is akin to wrapping a bandage around your finger. You 
start wrapping the bandage one layer over the other and en- 
deavoring to keep the tension about the same, not wrapping 
one layer very tight and the other loose, but keeping the 
tension of all the same. Well, in a tire making machine 
this wrapping is done by the machine. One size of tire may 
have six layers of the fabric which is impregnated with rub- 
ber, another may have seven layers and another may have 
eight, depending on the size of the tire and the maker. 

In wrapping the tire fabric like the bandage on your 
finger the main difference is that the fabric is wrapped on a 
metal ring, they call it a core, which is the exact size of the 
inside of the casing, just the size of the inner tube when in 
the casing. In wrapping this fabric there are small revolv- 
ing disks that press the fabric evenly onto the core, making 
it into the exact form of the casing. After a few layers are 
on the bead is put on, just a kind of hoop which is placed 
on each side, and then some more layers are put on and cover 
the bead. 

The great advantage of the tire making machine is that 
the fabric is always stretched at the same tension, this being 
done by weights or other combinations. On a tire making 
machine some of the smaller sizes have the carcass built up 
at the rate of three every five minutes. The tire is not by 
any means complete when it comes off the machine, but has 
to have the tread applied and much trimming and other work 
done. 

Straight Side Comes to the Front 

In the tire world the questions of straight-side, quick- 
detachable clincher and regular or soft-bead clincher tires 
are of more or less concern. The straight-side tire is the 
one without the clincher beads to hold it in the rim. It uses 
a different style of rim. The quick-detachable clincher is 
one used on quick-detachable or Q-D rims, which have 
a removable ring at one side. These tires have the non- 
extensible bead, that is the bead that cannot be stretched. 
You could not possibly put this tire on over a clincher rim 
without the removable side ring. Lastly there is the soft- 
bead clincher such as used on the Ford car, and other cheap 
models in which the bead can be stretched so that the tire 
can be applied over the regular clincher rim. 

At present the straight-side tire is making strong gains 
over the two clincher types excepting in the very low-priced 
field. One of the largest makers is producing eight times as 
many straight-side tires as Q-D clinchers, and with many 
other companies the increase in the use of straight-side types 
has been very rapid during the last few years. Nearly every 
tire maker reports large gains in the demand for straight- 
side types. 

There are the usual arguments as to the relative merits of 
the straight-side and clincher types of tires, but these argu- 
ments are not so intense as they were a few years ago, s 
condition largely due to the gains in the straight-side de- 
signs and the fact that practically all manufacturers are 
building both types according to the respective demands. 

So far as price is concerned there is not any difference be- 
tween one and the other, and when the question of manufac- 
ture is considered there is little difference, as the added cost 
of manufacture in one as compared with the other would 
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only be a matter of a few cents which would not matter. 

With the car user the straight-side type is attractive, as 
It is generally conceded to be easier to get on and off the rim. 
In a canvass of over twenty different tire makers on the rela- 
tive merits of the straight-side and the clincher types it was 
generally conceded that there is a somewhat greater air 
volume in the straight-side type, this increased volume rang- 
ing from 5 to 12 per cent or perhaps 15 per cent, depending 
on the design of casing. Some makers of clincher tires deny 
that the straight-side type has greater air volume because 
of the design of their clincher type. Some of the largest tire 
manufacturers are honestly frank when they say they man- 
ufacture both kinds in response to the demand and that they 
would glady welcome the time when either straight-side or 
clincher types would be standardized so that it would only be 
necessary to carry one type in stock, whereas to-day if they 
have thirty different tire sizes they carry these in both 
clincher and straight-side types thus doubling the value of 
stock carried as well as doubling the work of carrying it. 
Many tire makers are quite settled in their own minds that 
the straight-side design will be the eventual one and even see 
the time when the manufacture of the clincher type will be 
discontinued by a majority. 

Cord Tires on Increase 

One of the pronounced tire trends of the past year has 
been the greater volume of cord tires used, cord typifying 
a form of construction opposed to fabric tires. Goodrich 
and Goodyear are the great exponents of cord construction 
to-day, these being the leaders in marketing the cord product, 
although there are many other concerns that are experiment- 
ing with and developing the cord design in one form or an- 
other. 

Goodrich has been manufacturing the Silvertown cord in 
quantities, having installed banks of machines by which the 
tire carcass is built up of two layers of continuous cords laid 
side by side as closely as thread on a spool, but the arrange- 
ment being different. Goodrich has the patents for America 
for this tire, which is the invention of an American, John 
Palmer, who now resides in Riverside, a suburb of Chicago, 
and who is still active in the field of tire invention. 

Goodyear has a quite different form of cord tire in which 
the cords in one layer lie parallel and are so held by fine 
cross strands, % in. apart. These strands permit of the 
cords being handled the same as a piece of cloth, which in 
turn enables the company to manufacture its tire practically 
the same as a fabric tire; whereas the Silvertown cord tire 
is made by winding a single cord from side to side until you 
have built up two complete layers, which form the tire 
carcass. In Goodyear the layers of cord are applied like 
layers of fabric would be. 

Advantages of Cord Tires 

The advantages advanced for cord tire constructions are 
reduction of vibration, improved coasting, increased speed 



and reduced gasoline consumption. The theory of explana- 
tion is that the cord tire casing is easier to bend or dent when 
passing over a small obstacle than the fabric, due to the 
fabric being composed of woven strands lying at right angles 
to each other, the same as in any woven texture. It requires 
more pressure to dent such a fabric and consequently more 
power is required to drive a car over an obstacle. Con- 
versely, when the question of coasting is considered the car 
coasts further because its coasting is less retarded by pass- 
ing over obstacles. There are objections, of course, to the 
use of different forms of cord tires, the objections depending 
on the form of construction. With some forms of cord tires 
it is harder to make a repair than with a fabric, it being 
understood that a cut is a factory repair job, whereas a 
similar cut in a fabric tire could be repaired as well at a 
vulcanizing shop as at the factory. The cords used are gen- 
erally larger than heavy wrapping cord and naturally cutting 
one is more serious than rupturing a few strands in a woven 
fabric. Cord tires are considerably higher in price than 
fabric types, some makes being 40 per cent increase. 

The prices on practically all makes of fabric tires are from 
14 to 20 per cent lower than they were a year ago, a general 
reduction having taken place last February. Few decreases 
have taken place since then. Compared with four years ago 
the price of tires is 40 per cent lower to-day. The price of 
crude rubber has been relatively steady during the past year, 
except soon after the outbreak of the war when the price 
soared temporarily due to uncertainty regarding shipments 
of crude from the East Indies and the Straits Settlements, 
both large producers of crude; in fact, 60 per cent of Amer- 
ican crude comes from these sections. There has not been 
any shortage, and to-day our rubber makers have plenty on 
hand. Recently England placed an export duty of 2.5 cents 
per pound on all crude leaving her ports, but that has not 
resulted in any increase. 

Since last spring when Great Britain placed the embargo 
on crude all of the supply entering America has come con- 
signed to the British Consul General, this being in accord- 
ance with a gentlemen's agreement entered into by the 
American tire makers and the British government. Through 
the Rubber Club of America, New York, the desired dis- 
tribution to the different tire companies is effected. The tire 
companies have agreed to make complete statements regard- 
ing articles which are exported, the object of Great Britain 
being to prevent these articles reaching her belligerent 
enemies. 

To carry this agreement still further the tire makers have 
agreements with car and truck makers to whom they sell 
tires, to the effect that all shipments of tires out of the coun- 
try must be reported and no tires, not even on vehicles are 
permitted to go to such neutral countries as Norway, Swe- 
den, Denmark, Holland, Switzerland, etc., except by way of 
England. There have been very few abuses of this working 
agreement. For a time a few car makers made shipments 
that were not reported and it looked as if Britain might 
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Putting on solid tlret with a powerful hydraulic press at a Goodrich service station 

place restrictions on crude shipments to America, but this 
has not occurred, and to-day the sky is clear so far as the 
supply of crude is concerned. 

60 to 70 Per Cent of Crude from Far East 

At present approximately 60 per cent to 70 per cent of 
the crude used by the makers comes from the rubber planta- 
tions of the East. The remaining 40 per cent comes from 
the Amazon valley in South America. The crude from the 
East reaches the factories in a more uniform and workable 
condition. It is better washed and more quickly and easily 
handled in the tire factories. The large majority of the 
plantations in the East Indies are owned and controlled by 
England. All of it is brought in English boats and it is 
cleared through the rubber brokers of London. During the 
war shipments to America have been made easy and simpli- 
fied since the embargo agreement referred to was made. 

The manufacture of the metal rims for pneumatic tires 
has practically been regulated by the Clincher Automobile 
Tire Manufacturers' Association, Cleveland, Ohio. This as- 
sociation numbers in its membership nineteen of the largest 
tire makers, fourteen concerns manufacturing rims, de- 
mountable wheels, etc., some of the latter having associate 
membership only. This association has practically standard- 
ized all types of rims such as straight-side, Q-D clincher and 
regular clincher. These different sizes are illustrated here- 
with, page 956. Height and width of each only appear as 
some of the other dimensions have not been entirely agreed 
upon by the different members of the association. As the 
illustration shows there is one set of standards for Q-D and 
clinchers and two distinct standards for straight-side rims, 
one known as the narrow standard and the other the wide 
standard. No. 2 is the narrow and No. 3 the wide. 

The Clincher Automobile Tire Manufacturers' Association 
has its inspectors at all factories manufacturing any of these 
types of rims, whose duties consist of inspecting all rims to 
see that they are accurately made and also to stamp them 



with the association's stamp showing 
that they have been inspected and 
measure up to the requirements of the 
association. 

Tire manufacturers in turn have set 
about to manufacture tires to meet the 
dimensions of these rims so that one 
make of tire of a given dimension is in- 
terchangeable with any other make, in 
other words if the tires are carefully 
made one make should fit as well on a 
standard rim as another make. As the 
rims used on wire wheels are inspected 
by the rim association they offer no 
obstructions to the use of any tire. 

Anti-Skid Tires Gain 

The use of anti-skid tires is steadily 
on the increase and new types are being 
brought out each month or as makers 
see the demand increase. These are all 
of the rubber type but with the anti- 
skid patterns of all kinds. Several 
rubber makers report that over one- 
half of their output in the larger sizes 
are non-skids. One of the last concerns 
to adopt the rubber anti-skid was the 
Michelin, that entered the field a few 
months ago with its Universal tread 
made for straightside and quick de- 
tachable clincher rims. The Universal 
is a depressed type of non-skid in which 
it is aimed to combine the features of 
the suction non-skid as well as that of 
the raised or studded type, leaving a heavy, broad flat tread 
on which are two rows of diamond-shaped depressions in the 
tread with horizontal notches from the diamond to the side 
of the tire. 

While not bringing out anything new in non-skids several 
tire companies have added slight improvements. Goodyear 
for several months has been increasing the size of the but- 
tons on its A. W. tread. 

Empire is changing the design of its non-skid making the 
non-skid portion wider and lower, and will bring out a red 
non-skid cord tire with the same non-skid design as used 
on its fabric tires. Miller continues its geared-to-the-road 
non-skid. 

The Falls company has nothing new excepting a dead 
black tread, and expects to add a cord tire during the com- 
ing winter. The National company is bringing out a new 
tire, the Redwall, with a white tread and red side wall. Car- 
spring is making a majority of its tires with non-skid treads 
and has improved these by slightly altering the bevel of the 
cups. Globe is now working on a new non-skid. The Mans- 
field company has a cord tire with its new design of Ohio 
non-skid. 

The Combination Rubber Mfg. Co. will soon bring out its 
new Hold-On non-skid tire which is a depression type. 

The Racine company is manufacturing a cord tire in ad- 
dition to its horseshoe brand of fabric tires. 

Braender has brought out a new model tread during the 
year known as its new type non-skid. It relies on the hold of 
arc-shaped cross bars of rubber on the tread as well as the 
vacuum created in the depressions between these bars. 

Hood manufactures two brands of tires, the Hood and 
Puritan. Hood is in both plain and arrow non-skid treads 
and the Puritan in plain and gripper treads. 

Republic is manufacturing its two non-skid types, the stag- 
gard and its newer W-M tread. 

Swinehart manufactures a depression type of non-skid, the 
depression being a series of irregular octagons in the tread. 
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Hard -Base Solid Tires Gain Followers 



A T present one of the most important trends in the solid 
tire business is that toward the use of the pressed-on 
tire in preference to the demountable tire. In our larger 
cities the pressed-on solid tire is gaining, whereas in the 
smaller outlying cities and towns the demountable tire has 
the following. The reason is: To remove a pressed-on tire 
from a truck wheel or put one on a wheel requires a hy- 
draulic press that costs between $500 and $700. This is 
considerable outlay to the dealer for the amount of work 
he may get. To make it a little easier some of the tire com- 
panies are assisting the dealer by selling these presses at 
the rate of $100 down and $100 per year until paid for, on 
the condition that the dealer uses the press only in connec- 
tion with the make of tire manufactured by that company, 
although this narrows the field for the dealer. 

In small cities and towns the demountable solid tire is 
looked to to continue in use for some time. From its very 
nature it can be removed from the wheel and a new one 
fitted without the truck owner having to take it to a garage. 
Unfortunately it is more expensive than the pressed-on tire, 
due to the several forged and rolled steel parts used with it. 
Practically all of the solid tire makers are continuing their 
demountable types but the number produced is on the wane. 

During the past year several movements have been exhibit- 
ing themselves in the solid tire field. What is known as the 
hard-rubber base tire has gained over other types during the 
year. This tire is built onto the rim in the tire factory and 
cannot be separated from it. The surface of the rim is cut 
with grooves, undercut notches or in other ways so that the 
hard rubber base gets a firm anchorage into the rim. In 
manufacture this rubber base is applied in some factories 
in layers just as you wrap a bandage on your finger. The 
base is relatively thin, perhaps not one-eighth the radial 
thickness of the tire. On top of this part is built the regular 



rubber part of the tire, of softer rubber to afford the de- 
sired resilience. This part in some factories, is built up just 
as you wind the bandage on your finger until the desired 
thickness is obtained, which when done the tire is trimmed 
to shape and then vulcanized. Thus you see the metal rim 
is a built in part of the tire. Some of the concerns building 
this type of tire are Goodrich, Firestone, Goodyear, United 
States, Republic, Kelly-Springfield, Gibney, Swinehart, Hood, 
etc. 

There are other types of solid tires such as the side-wire 
built by Firestone specially for the smaller sizes. This tire 
is not manufactured into the rim as is the hard-rubber base 
type but is afterwards attached to the rim. Into the base 
of the tire are placed stout cross wires at frequent intervals. 
When the tire is placed on a channel rim it is held in place 
by two circumferential wires, one at each side of the tire, 
these wires resting upon the ends of the cross wires, by 
virtue of which the tire is retained on the rim. Swinehart 
manufactures what is called a soft-base tire with cross wires 
for holding it in the channel rim. 

An important movement in solid tires to-day is that of 
endeavoring to reduce the number of sizes to fourteen if pos- 
sible. For several years tire makers in connection with the 
Society of Automobile Engineers have been working on this 
problem and to-day it looks as if the following will be the 
eventual sizes for solid tires : 

34 rin f 2.5 in. width 

36 these 3 " 

40 widths 3.5 

u 

5 
6 
7 

The majority of the tire and truck manu- 
facturers prefer that only the 36- and 40-in. 
sizes be recognized as standard as they 
claim 80 per cent and possibly 90 per cent 
of all solid tires used at present are of these 
two sizes. There are, however, several mak- 
ers of small-capacity trucks, 1000 to 2000 
lb., who are fitting 34-in. sizes and are 
to-day making strong arguments to have 
the 34-in. size made a standard. They claim 
that the 36-in. size often gives a vehicle 
with too high a loading platform, as many 
of this type of vehicle have low platforms. 




Above— Flsk's five-story reinforced con- 
crete warehouse nearlng completion and 
showing foundation of new factory build- 
ing In the foreground. At Bight — Steel 
skeleton of Firestone's new clubhouse for 
employees. It will have all modern club 
attractions, Including swimming pool, 
bowling alleys, recreation rooms, restau- 
rant, etc. 
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These three sizes will be a big improvement as compared 
with a time ago when solids were made in 32, 34, 36, 38, 40 
and 42-in. sizes making in all forty-two different sizes. To- 
day there are over 150 cities in the country with twenty-five 
or more motor trucks and the tire depots in these cities in 
attempting to give the best possible tire service have to carry 
many slow-moving sizes, which will have to be done for a 
few years yet, but which work will eventually be much sim- 
plified by settling on perhaps two or three different sizes. 

Goodrich's New Policy 

During the year Goodrich has been promulgating its new 
policy with regard to single and dual tires for heavier truck 
work. To-day Goodrich is recommending a 7-in. single in 
preference to 4-in. duals ; 6-in. singles in preference to 3.5-in. 
duals; and 6-in. singles in preference to 3-in. duals. The ar- 
guments are that these singles give better results than the 
corresponding duals in that often on the road one of the 
duals has to take the entire weight of load on that wheel and 
that as it is not designed to take the entire load it is natural- 
ly overloaded and perhaps permanently injured by this fre- 



quent caring for the entire load weight on the wheel. With 
singles this is not the case. 

Another Goodrich movement of the year is the introduction 
of the De Luxe type of solid tire in both single and duals. The 
De Luxe is a higher section tire, one designed after the 
higher-section tires used in Europe, although the Goodrich 
uses a quite different contour from the European makers. 
These Goodrich De Luxes are much thicker radially than 
their other solid. On a 5-in. size they are 0.75-in. thicker; 
and on 6- and 7-in. sizes are 1 in. thicker. Greater resilience 
is claimed as well as longer life and greater load carrying 
capacity. It has been designed for extra heavy duty and is 
recommended as an oversize with the same sectional width. 
The carrying capacity per tire is 500 lb. greater. Hood has 
introduced higher-section tires during the year. 

Firestone has recently introduced what is known as the 
Giant single solid tire which is made either 8 or 12 in. wide. 
The extra amount of rubber in this tire is claimed to make it 
oversize equipment for 6-in. duals and equal equipment for 
7-in. duals. The tread has three evenly-spaced circumfer- 
ential grooves in it. 



Tire Factories Leaders in Employees' Welfare 



WELFARE work in the factory of the Firestone company, 
Akron, is being pushed particularly actively at the 
present time. The company is at present erecting a club 
adjacent to its factory which measures 125 by 161, four 
stories in height. The steel construction for this club house 
is practically completed and the club will be occupied Feb. 1. 
It is intended solely for the employees of the factory and of- 
fice. It is expected in the carrying out of the club that each 
employee will take a membership which may be obtained for 
a nominal sum, perhaps $1 a year. When finished the 
club will be very complete. In the basement there will be a 
tiled swimming pool for the men measuring 60 by 20 ft.; 
adjacent to this will be twelve showers ; and in the remainder 
of the basement will be six bowling alleys, twelve pool tables 
and a barber shop. 

On the first floor will be a restaurant for the employees 
with accommodations for 970. The second floor will contain 
the restaurant for office employees, and will have capacity 
for 700. On the third floor will be the large club rooms, 
lounging rooms, library, etc.; and the top floor will be de- 
voted to an assembly room which will be partitioned off into 
committee rooms, all of which can be thrown into a large 
assembly auditorium as needed. 

In addition to this club work the Firestone factory has its 
medical department which was started twelve years ago, 
and -which includes, a corps of medical attendants made up of 
a chief surgeon, resident factory doctor, two trained nurses 
for day work, one for night work, and a dentist. Arrange- 
ments are being made to take blood tests and conduct regular 
bacteriological analysis. In case of slight injury to em- 
ployees they are taken to the factory hospital or home. 

One of the latest acquisitions to the medical department is 
the dental office which has been opened in the factory, and 
which is conducted by a dentist of five years' experience. This 
department started Sept. 1, and is for the use of all em- 
ployees in the factory who pay a nominal sum for work done. 
The factory expects to have all employees' teeth examined 
once a year. 

In the medical department the Firestone company is start- 
ing a special series of examinations of all employees with the 
one thought of determining by accurate physical examination 
if the employee is physically suited to the job, or if there are 
other positions in the factory to which he is better adapted. 
By this department it is discovered, if perhaps, workmen 
with heart affection are engaged in heavy lifting, which would 



be dangerous. Such a person would be transferred to some 
other department. 

Goodrich has for many years given very careful attention 
to its employees, both by means of a well-equipped medical 
department, to which has been added an efficient dental de- 
partment, but the latest activity in this factory welfare work 
is that of installing rest rooms for the female employees of 
the office, one of which has recently been opened. This is an 
attractive room in the office building and is well fitted with 
suitable furniture, rugs, reading tables, etc. 

In the medical department Goodrich makes a physical ex- 
amination of every employee, with the thought of seeing if 
he is well adapted for the particular work he is doing. These 
examinations also have a salutary effect, and show the inter- 
est the company takes in the welfare of its employees. This 
department is well manned with resident physicians and 
nurses. The dental department is for the service of all the 
employees in factory and office. Tire companies are taking 
the lead in this welfare work, which must not be considered 
philanthropic alone, but which at the end of the year shows 
on the proper side of the leflger. The good health of the em- 
ployees is a g^eat factor in any factory. Goodrich has a 
large equipment of restaurants for its employees which are 
conducted much the same as those in other factories. 

Some years ago the Republic company erected its club 
house for employees which has been operating with particu- 
lar satisfaction ever since. In addition to bowling alleys, 
pool tables, gymnasium equipment, restaurant, club rooms, 
reading rooms, and 'many other amusements, many educa- 
tional classes are carried on. The employees in factory and 
office took readily to the movement which is well patronized 
throughout the factory. In addition outdoor sports are cul- 
tivated. 

Practically all of the larger factories are taking up the 
welfare work with medical attention in the factories. The 
Pennsylvania company has Paruco Park, the property of the 
company which is for the use of all its employees. Here 
is a gun club with a membership of seventy-five members, 
which requires annual dues of $1. In the factory are shower 
baths for certain departments, filtered drinking water at 
numerous fountains and the usual medical and restaurant ar- 
rangements. 

Kelly-Springfield has carried on special welfare work and 
has started educational work with its employees. There are 
reading rooms for foremen and the usual medical attendants. 
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Fig. 1 — Center— Apperscn four-passenger runabout with suggested design of top added. Fig. 2— Upper Left — The same body with ordi- 
nary type of top. Fig. 3 — C, O and E — showing how the supports are ueed In attaching the framework to the body. Fig. 4— A and B— 
showing how the screws used are made to Insure their tops coming flush with the finished molding In securing the framework to the body 



Two Demountable Top Designs 

Entirely New Type of Body May Evolve from 
Present Closed Car Development — Types for Apper- 
son Runabout and Chalmers Touring Car Chassis 

By George J. Mercer 



THE demountable top fitted to touring and runabout 
bodies is becoming increasingly popular each year, 
and the coming winter bids fair to outrival in numbers 
the total output of the past seasons. 

The quality of the work and the designing both show im- 
provement, which is no doubt due to the large number of 
good builders giving their attention to these matters. The 
demountable top has arrived at the stage where it is accepted 
as a staple article of manufacture that the public must have. 
Unquestionably the largest number used will be the type 
that can be sold complete and assembled on the body, for $75 
to $150 as it is for cheapness that the top has come into ex- 
istence and the majority of buyers are those who expect to 
economize. 

A great range of possibilities is open to the body builder 
when converting the open body into a closed one. Some use 
the regular four-bow or the one-man top that is already on 
the car and simply add side glasses with a framework to hold 
them in place. In a few designs this addition is made in 
such a way that the top can be folded down by simply taking 
out the glass frames. In the majority, however, the entire 
framework has to be removed in order to fold the top, and 
this is done only at the beginning and end of the season. 
There is a considerable increase in the number of car manu- 
facturers who provide a demountable top as regular equip- 
ment, and the number will increase in the near future. 
Eventually a new body design will evolve out of the present 
efforts. 

Novel Body May Evolve 

A very good business is being done by individual builders 
who specialize in converting the bodies in use into closed 



cars, and this affords a field for all the ingenuity that is 
latent in the body mechanic. The average body design is 
stereotyped before the public becomes familiar with it, and 
the body builder simply makes a copy, taking another body 
as a model. But supplying the demountable top is a free-for- 
all race, and it will be strange if in the near future a dis- 
tinctively novel body is not brought out, that will be as dis- 
tinctive as was the flush-side body type. 

The standard forms of collapsible bodies of the better class, 
such as the landaulet and the cabriolet, have the distinctive 
look desired by the buyer who can afford the price, but the 
full leather top lacks the adaptability that the knockabout 
car owner needs. A fine carriage body is like a pair of shoes 
to many people; it only becomes comfortable about the time 
it is nearly worn out. The rough and ready demountable 
body, that does not involve the expenditure of much additional 
money, has the right seasoning to make it popular with a 
large number of car owners. 

All Bodies Easily Converted 

There are many manufacturers who are prepared to fur- 
nish tops for the standard makes of cars at short notice. 
They are equipped with forms that correspond with the 
bodies, and they only require the car, first long enough to 
check up the measurements, and then later on to assemble 
the top. All the modern bodies are easily converted, because 
the trimming roll at the top of the seats does not extend ap- 
preciably beyond the body line and the top line of the body is 
of such a shape that the assembling of the upper framework 
is not difficult. The worst feature is the adjustment of the 
hinges, that is, provided hinges are used on the upper part, as 
most touring doors are made to drop downward when open, 
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and do not swing horizontally. A great deal of ingenuity 
has been used to overcome this, some builders making a com- 
plete new door that replaces the old one, others placing one 
long hinge at the top, which projects sufficiently to enable 
the upper part to swing true with the lower section, but the 
majority, especially the lower priced designs, do not attempt 
to have the hinges line; each section has a movement of its 
own and there is a finger projecting down on the inside of the 
upper section which engages in a slotted plate on the lower 
one, this finger traveling in the elongated slide and keeping 
the two parts in unison when opening and closing, the finger 
and slot compensating for the different lines of travel. A 
similar arrangement is made for the lock, the handles in the 
upper part operating the lock below. 

An Apperson Runabout 

Fig. 1 shows the Apperson four-passenger runabout with 
demountable top added and Fig. 2 shows the body without it 
To make this top as illustrated, the bow top and the wind- 
shield are first taken off and the lower ash rail forming the 
support for the side glasses is fitted to the shape of the body 
top line; the rail is cut, part being attached to the door and 
part to the body and the cut must be made a little back of the 
door line in order that the part on the door will clear when 
opening. The jutting out of the added piece beyond the door 
panel enforces this cut being offset. The side rail continues 
around the back, the back part not being so deep, and up- 
rights are framed behind the side glass and at each side of 
the back light; the latter is a separate frame and is screwed 
to the posts and toprail. The toprail is framed to the posts 
and the front pillars and the roof is formed with bows, sawed 
to form the shape of the roof corners, the front pillars are 
connected at the bottom by a bar that fits close to the cowl 
panel and the whole front is fastened by irons that engage in 
the sockets formerly used for supporting the windshield. 

Framework Is Light 

All the framework is light except the front pillars, and 
these must be wide to fill the space from the door to the wind- 
shield supports. The side glass frames are wood, 11/16 in. 
thick, and they are held in place at the bottom by resting 
over a bead, in the manner illustrated in Fig. 7, section X-X, 
the wood frame being grooved to do the same duty as the 
metal frame in the illustration. This bead keeps the rain 



from entering and at the top the glass frame rests in a 
rabbet in the toprail, the rabbet being open toward the inside. 
There are two limousine window fasteners for each frame, to 
remove or place the glass frames in position and the fasteners 
are screwed back until the frame tilts sufficiently to allow 
it to be lifted over the bead at the bottom. On the rear, the 
vertical edge of the door glass frame and the one directly 
back of the door, tee molding is fastened to cover the open- 
ings between the frames and at the rear of the third side 
frame; a rabbet in the post covers the opening, while at the 
front the pillar has a regular door rabbet. There is no fram- 
ing between the front and rear side pillars and, when de- 
sired, all the side can be open, the four frames can be stored 
under the seat and the door glass frame is made to be turned 
down inside the door. The hinges for turning this frame 
down are placed inside with the centers on line with the 
bottom of the frame. When up, it is held stationary by two 
set screws that, passing through plates on the inside of the 
door top frame, engage in lugs projecting from the under 
edge of the frame that enter slotted plates on the top face 
of the framework. 

Original Hinges Used 

This glass frame forms the upper part of the door, it 
strikes against rubber bumpers on the toprail rabbet when 
closed and there are no other turning hinges used than 
originally are on the job. It projects back of the door line 
at the rear enough to line up with the line of cut in the fram- 
ing, and at the front of it is back of the door line enough to 
give door bevel, so that it will clear when the door is opened 
and the frame is down. Also the hinge on the frame is long 
enough so that space is left between the frame and door to 
permit free operation of the link connecting the door handle 
in the framework to the handle of the lock. 

The front windshield is in two parts; the upper is a visor 
and the lower swings inward for ventilation; the back light 
is square cornered and 13 in. high by 24 in. long is the maxi- 
mum size, though it can be as much smaller as desired, the 
glass in this being stationary. 

The roof can be all metal covered, or metal can be used to 
form the rounded corners and canvas or top cloth of any 
waterproof variety stretched over this and fastened under 
the moldings. The back panel will be metal also, while the 
lower side framing and front pillars will be painted wood. 
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Attaching the framework to the body in a manner that will 
leave few or no blemishes when the top is removed requires 
careful planning. Advantage is taken of the regular body 
top irons on the job to do most of the work of fastening as 
there are always four and sometimes more. In this case, 
the forward ones are quite long, and a cap is shown covering 
this. Diagrams C, D and E, Fig. 3, show how the supports 
are used; D is the gooseneck on the body, E is an eye bolt 
that slips over D and the end engages in a hole in plate C 
which is fastened to the upper framework. When assem- 
bling, the top is down until the four bolts E enter the plates 
C and the nut is tightened until C rests on the shoulder of 
the bolt. These bolts take care of the rear, of the top, and 
the trimming is left loose at these points so that the nuts can 
be turned up from the inside. 

Forward of these supports, and on the doors, A and B, 
Fig. 4, are used. B is a lag screw with the head cut off, drilled 
and tapped to receive a 12-24 machine screw, and a sufficient 
number of the screws B are set in the top framing of the 
body and door, the top of the bolt coming flush with the finish 
molding. 

The upper framing is carefully fitted to the body line, the 
holes in the bolts B located and the framing is bored and 
countersunk for the screws A. When the framing is very 
deep A and B will not suffice and, in addition, angle irons are 
used with one leg screwed to the under side of the framing 
and the other extending down inside the body. Screws are put 
through' the trimming into the body frame and finish screws 
are put in all screw holes when the top is removed, this 
being, also done with the screws B. 

On a Chalmers Touring Car Chassis 

Fig. 5 is a large seven-passenger touring body mounted on 
a Chalmers 132-in. wheelbase chassis and the top is modeled 
from the lines of the Brewster sedan. The door for this job 
is the same as for a closed body; it is in one with the top 
and the glass is made to drop into pillar slides and entirely 
disappear. The forward triangular glass is flat and sta- 
tionary, pointing in toward the front, in order to follow the 
side sweep of the body as indicated on the miniature plan 
view, Fig. 6. This view also clearly indicates the shape of 
the windshield glass. 

The other four glasses on each side are held in place at 
the bottom as indicated by the diagram X-X, Fig. 7. The 
glasses are metal bound at the top and slide in a groove 
in the wood toprail, while limousine fasteners keep them 
tight. They are placed in position by sliding in from the 
doorway, the posts at the front and rear of the door being 
made with an outer and inner member, the space between 
allowing the glass frame to enter. When not required, these 



New Model Mobilette 

THE Woods Mobilette Co., Chicago, 111., announces 
a 1916 model Mobilette that sells for $380, the 
design being much the same as for the last 
model, but with a number of refinements. 
With a 104-in. wheelbase and 36-in. tread 
the little car is well proportioned. It has a 
neat four-cylinder engine 2% by 4 in. bore 
and stroke, with a detachable head. Drive is 
through a leather cone clutch to a driveshaf t 
with one universal and the gearset is inte- 
gral with the floating rear axle. Ignition is 
by Bosch magneto. Two speeds and reverse 
are given. A feature is the underslung 
suspension of the front portion of the car, 
this being shown in the illustration, but the 
rear axle lies below the frame in the usual 
way, being attached to a pair of three-quar- 
ter springs. Seats are slightly staggered. 



four side glasses are taken out and stored under the seat, or 
one can be taken out to give extra ventilation and the com- 
panion glass can be pushed forward or back to control the 
air currents. As before mentioned, the door glass drops and 
is guided by a lift strap. This glass is frameless. The front 
windshield has the vision, the lower part is stationary, the 
ventilator in the cowl compensates for a moving lower wind- 
shield and there is also a ventilator in the roof. The back 
light is stationary. 

Framing Up the Top 

The method of framing up this top is identical with that 
described for Fig. 1. The line of separation of top and body 
is on line Y-Y, Fig. 5, a tee molding covers the joint, and the 
side glass frames are provided with a lip that meshes with 
its companion glass frame. This keeps out the wind and 
rain where the two frames join in the middle to form the 
sides at the back and front of the door. The same method 
of fastening is also used for top and body as shown in Fig. 1, 
and the door, being made for the purpose, has the lock handle 
in line to operate the lock without connecting links. The 
back panel is sheet aluminum in one piece from side window 
to side window; the roof can be of the same, or the round of 
the roof can be formed of metal as far up on the roof as 
where the radius of the corner starts, and then canvas or 
waterproof top material can be either drawn over the whole 
roof from side to side and fastened under the drip moldings, 
or the metal corners can be finished to paint and the roof 
cloth can form the center deck of the roof, being fastened 
under moldings running from back to front along the inner 
edges of the metal forming the corners. 

The popular color for painting for the Brewster sedan is 
the color generally called battleship gray, and the finish is 
dull, while the part that here is designated as the demount- 
able roof, would all be finished dull painted inside with no 
trimming of any description showing above the waist line, 
or the line that corresponds with the top of the seat back 
trimming, when painted inside. All the woodwork, such as 
the bows, etc., is nicely rounded and the framing shows very 
light in size. For Fig. 1, a suggestion for trimming that is 
commonly used is to cover the seats and backs, which are of 
leather, with slip linings and line the top with a similar ma- 
terial, this making a uniform appearance inside the body 
which is not too expensive. 

These two designs are drawn to scale and there is sufficient 
information conveyed to enable the top maker to duplicate 
them full size. The cost of making a top from either of these 
illustrations will vary from $250 to $400. 




Front of chaula of the new model Mobilette, which It not a cyciecar 
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The switch of the new Bosch Standard lighting equipment combines an ammeter and full control for all circuits, while the switch can be 

locked. The cut-out, fuses and regulating ballast coll are In a separate box 

New Bosch Standard Lighting Outfit 

Generator in Two Sizes and Has Control for Any 
Lamps or Starting Motor — Is 12 Volt System 



THE Bosch De Luxe equipment which has been known 
for some time has been supplied only in complete form 
with lamps and all accessories also of Bosch manufac- 
ture, and the purpose of the new generators is to suit manu- 
facturers who do not necessarily desire to change equipment 
while wishing to employ a Bosch dynamo. The two models 
of the new type will be known as DSR3 and DSR103, the first 
being rated at 100 watts and the second at 80 watts. Each 
equipment consists of dynamo, control box and switch, making 
three units, and a battery, making the fourth, is necessary 
to control the voltage of the dynamo. 

Inherent Regulation 

For regulating the output of the generator the field mag- 
nets carry an additional winding which opposes the main 




The casing of the new Bosch generators are made from a piece of 
solid drawn steel tube and the machine Is practically dust proof 




Showing the nature of the brush gear and the method for obtaining 
access to the brushes 



winding, the amount of current flowing in these opposition 
coils being regulated by a resistance coil. If the speed of 
the dynamo increases and the current output rises, this 
affects the controlling resistance in such a way as to send 
current through the opposing winding on the magnets. This 
in turn, cuts down the strength of the field and so the cur- 
rent, thus returning things to normal. 

The voltage is therefore determined by the battery, for as 
soon as the potential difference between the poles of the 
generator rises above the voltage of the battery when fully 
charged, the resistance comes into play and sends a restrain- 
ing current through the field coils in opposition to the main 
shunt windings. Bosch Standard generators are designed 
to operate in conjunction with a 12-volt storage battery. It 
is claimed that the current capacity of the generator is suffi- 
cient to care for the full lamp load on an ordinary car, and 
the battery is needed only for starting or for lights when the 
engine is not running. The generator is mechanically of ex- 
tremely neat exterior being sheathed in seamless steel tubing 
to which a pair of end caps are bolted after everything else is 
assembled. These caps are secured by a pair of long bolts 
passing from end to end, inside, so the generator is prac- 
tically dirt proof. 

The armature is laminated and is almost entirely encircled 
by the windings on the two field poles, a feature of design 
that tends to reduce commutator sparking by damping out 
armature reactions. There are two brushes, mounted in 
strong spring holders within the commutator end cap, where 
they are well protected, and yet readily accessible for inspec- 
tion as there is an opening of good size that may be uncovered 
by moving a strap which is held over the orifice by a special 
catch. To prevent any risk of current loss between the car- 
bon of the actual brush and the clip which holds it, each 
brush is provided with a flexible conducting cable which goes 
direct to the terminal. 

There are four' external terminals, placed in the shaft end 
cap of the generator and these are clearly numbered, mag- 
neto fashion, so that there can be no mistake in making the 
connections to the external circuits which are shown in the 
diagram. 

The controlling resistance coil and the automatic cut out 
are assembled in a separate small box together with the main 
fuse and a field fuse which latter prevents damage to the 
field coils should the battery become disconnected and voltage 
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General diagram of the complete botch Standard wiring system 




, _J 

Details of the wiring of Bosch switch unit 



New Heinze Sys 

Generator Has Integral Ignition 
Unit on Armature Shaft 

ANEW electrical equipment announced by the J. O. 
Heinze Co., Springfield, Ohio, is to be made in either 
single or two-unit form and has for its principal fea- 
ture the combination of an ignition unit with the generator. 
The end of the generator is made up with a magneto type of 
distributer and the breaker cam mounted upon the armature 
shaft. All this ignition portion is removable and can be 
cleaned or adjusted with great facility in consequence. 

For regulation of the generator output a vibrating reed 
is employed, this system permitting a tapered charge to be 
given the battery, a very large current if the battery is low, 
and a small supply when the battery is fully charged. The 
machines operate at 6 volts. 

For the starting motor a Bendix pinion is supplied for 
flywheel engagement and it is stated that the electrical design 
of the motor is such that it produces a large torque with less 
current than usual. 

Special pains have been taken with the design of the switch 
unit, one lever controlling all circuits and giving various 
lighting combinations while the starting control consists of a 
button set in the center of the switch. A lock is provided 
whereby the switch can be secured in the "off" position. 
Stress is laid upon the quality of materials employed, it 



regulation consequently cease. The cut-out, etc., are accessible 
by removing the metal cover of the box which can be accom- 
plished by unscrewing two cap nuts. 

A remarkable feature of this new system is that it can be 
used either grounded, for a single wire layout, or with a 
double wiring system. The switch, which makes the third 
unit, combines an ammeter and ignition control for the mag- 
neto and has four positions, the first is "off" with both igni- 
tion and generator out. The second turns on both circuits, 
the third cuts in the tail and side lamps and the last adds 
the head lamps instead of the side lamps. The switch box 
is an extremely neat and ornamental unit in which com- 
pactness is marked and would normally be a cowl board 
fitting, of course. 

Although, as stated before, the Bosch Standard equipment 
will be supplied in the form of the three units, generator, 
controller box and switch unit, for use with any accessories, 
the Bosch Magneto Co. will be prepared to supply complete 
sets of lamps, starting motor, battery, etc., if desired. A. 
feature of all Bosch products is the high finish of every de- 
tail, and this will, of course, be maintained in the new equip- 
ment, both with respect to internal detail and outside ap- 
pearance. 




Heinze two-unit system on light six engine 



being the makers' claim that by designing and selecting iron 
with the greatest care they have been able to produce a ma- 
chine of high efficiency and low weight. Also the construc- 
tion has been simplified so as to make possible rapid and in- 
expensive production without losing any of the high quality 
desired. As can be seen from the illustrations, the machines 
have a neat exterior with the square section customary on 
four-pole types. 

The factory has been prepared for the production of the 
new models with accuracy of workmanship as the goal, and 
it is stated that the inspection, both of details and of the 
complete machines is exceptionally careful. Each equipment 
is to be given an exhaustive running test. 



Left — Heinze starting motor for flywheel application. Center — Qen erator and Ignition unit. Right — Dash lock switch 
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Advantages of Metric System 

Details Worthy of Present Study Because of War Conditions 

By Charles Vivier 

EDITOR The Automobile: — The large volume of foreign 
business now being done by American firms in expor- 
tation of engineering products to Europe turns atten- 
tion upon the metric system of measurement and makes it 
necessary for engineers to familiarize themselves more 
closely with its detail. 

The average American reader has had ample oppor- 
tunity, in the last few years, to observe that various measure- 
ments, especially in mechanical and scientific matters, are 
being given in ever increasing frequency in metric figures. Of 
late, with the European war, we not only hear of the horrible 
battle reports, but also our ears are dinned by the continuous 
sounds of millimeters, centimeters, meters, etc., the terms 
most commonly used in the metric system. Of all the numer- 
ous nations now engaged at war, England is the only one 
which has not yet adopted the metric system; in fact, the 
English speaking countries are the only ones which are not 
yet enjoying its benefits. 

The American public should endeavor to familiarize itself 
as much as possible with the metric system, even if its in- 
evitable adoption by this country is not yet near. The Ameri- 
can invasion of metric terms is growing at such a rapid rate 
that it is obviously to our advantage thoroughly to get ac- 
quainted with the new intruders. 

Some Special Points of Value 

I will not attempt to give a complete description of the 
metric system; a good many text books have it. I only pro- 
pose to bring out a few of its wonderful qualities. The funda- 
mental unit of the metric or decimal system is the meter 
(Greek, "metron"-measure). It is decimal because every 
single unit is ten, or a multiple of ten, times larger or smaller 
than its neighbor unit. Therefore, the metric system follows 
faithfully the fundamental laws of our present universal sys- 
tem of numeration. Let us not overlook the above important 
fact. This is indeed simplicity reduced to its minutest ex- 
pression. The direct result is that metric measures can be 
so easily remembered and compared ; that metric calculations 
can be simply and rapidly made; that metric standards can 
be unequivocably and permanently created. A school child 
eight years old can without effort remember the whole metric 
line; how many grown Americans know the exact number 
of feet in a mile, how many square feet in one acre? 

Starting from the unit, in numeration, we count up to 10 ; 
we do not arbitrarily stop at 12, or at 16, or at 64; if we 
did, we would hopelessly complicate our system of numera- 
tion. The American system of measures is confusing purely 
and simply because it deviates from the law of ten; because 
it is not decimal. If we insist upon dividing the units into 
H, %, 1/64, etc., instead of tenths, we get badly tangled 
up and have to suffer therefrom. 

Interchangeability of Metric Units 

The metric system is so perfect that even Sweden and 
Germany, the countries par excellence of rigorous mathe- 



ANOTHER PLEA FOR THE 
METRIC SYSTEM OF 
WEIGHTS & MEASURES 
—AMERICAN LEADER- 
SHIP IN THE PISTON 
FIELD— ADVANTAGES 
OF AMERICAN ALUM- 
INUM ALLOYS COM- 
PARED WITH EUROPEAN 



matics, could not find room for improvements, and they 
adopted it without hesitation or reserve. Another splendid 
quality of the metric system lies in the fact that its various 
branches harmoniously correspond with each other; for in- 
stance, one cubic meter weighs exactly 1 ton, 1 liter (1 cubic 
decimeter) weighs 1 kg., etc. It also offers an easy choice 
of any unit such as most suitable for the requirements; for 
example, the millimeter will be chosen for small measure- 
ments as the bore and stroke of a gasoline motor, or for the 
bore of small firearms; the liter will be chosen for measur- 
ing the contents of an ordinary barrel, and so on. 

Once the metric system was made known to the world, all 
nations had equal opportunities to welcome it; those with 
fortunate foresight adopted it at the psychological moment, 
that is before the enormous industrial development of the 
last fifty years.* England with its customary apathy toward 
any idea of foreign origin, stubbornly refused its adoption. 
But of late the metric system has made great strides in the 
British Isles; the European war, with its vast possibilities of 
sweeping changes and reforms, may hasten its introduction 
into the United Kingdom. 

For some unexplained reasons, the United States failed 
to adopt the metric system at the opportune moment, in 
the meantime, the clumsiness and unreliability of our actual 
system is being felt in direct proportion to the development 
of our trades and industries. Compared with the metric sys- 
tem, ours seems ridiculously antiquated. Our present needs 
demand a reliable measuring system; we also realize that 
the remedy for the trouble is very close at hand, yet we seem 
quite willing to get along with the old-fashioned tallow candle 
instead of the nitrogen electric light. 

Difficulty of Change Increasing 

On several occasions, the question of the probable introduc- 
tion of the metric system into this country came up seri- 
ously, but each time the difficulties of the change loomed up 
so enormously great that the attempts were given up at 
their very inception. These difficulties are not unsurmount- 
able. It is true that some of the European countries had some 
trouble in changing systems because some of their stubborn 
citizens insisted upon using the old measures; such trouble 
could not be experienced here because of the true up-to-date- 
ness of the American public. We must not worry about the 
past, but rather about the future; our next generation needs 
a reliable measuring system, and we can afford to inconveni- 
ence ourselves a little now, especially so because the delay is 
making matters rapidly worse. The parcel-post and the fed- 
eral reserve bank laws made a few malcontents, yet their 
value to the American nation is inestimable. 

It must be admitted that the task of making the change of 
systems in this country would meet prodigious obstacles. In 
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addition to a considerable federal appropriation, the appoint- 
ments of scientific commissions, etc., the opinion and sug- 
gestions of the greatest American manufacturers and econo- 
mists would prove the most important factors in the proposed 
reform, which, if intelligently and gradually applied, could 
take place in a surprisingly short time. 

Once the metric system is solidly implanted here, it would 
then be a favorable time to think about finishing up a few 
minor details like the adoption of the Centigrade thermometer 
and the final internationalization of the standards of me- 
chanical and electrical power which are now badly inter- 
mixed with metric and old figures. For an ideal unit of 
power, we should greatly favor 1 hp. = 100 kilogrameters- 
second, a well defined amount of energy, also a unit of power 
lending itself nicely to our present mechanical needs. It 
would be a comparatively easy matter, after a rational alter- 
ing of the old electrical units, to make the kilowatt equal to 
the above mentioned new horsepower. 

In conclusion, let it be known that the metric system is 
the most remarkable heritage of the French revolution of 
1789, which abolished the ancient regime and the slavery in 
the French colonies. Among the many badly needed re- 
forms, the newly-born French Republic was quite prompt to 
realize the necessity of a reliable system of weights and 
measures. 

American Alloys Best 

By Joseph Leopold 

Engineer Walker M. Levett Co. 

EDITOR The Automobile: — Continuing our well ad- 
vanced discussion on the subject of aluminum pistons, 
it appears that there are still existing several skeptics 
who are not fully convinced that the aluminum alloy piston 
has long since passed the debutante stage and is now a prod- 
uct for standard production. It is my opinion — and I am 
not alone in this conviction — that the remaining skeptics 
are against the aluminum alloy piston solely because they 
have failed to come into contact with a reliable and improved 
mixture. As Mr. Sherbondy points out in his last article, 
the alloy piston was experimented upon by European en- 
gineers several years ago, but did not prove to be worthy of 
anything more than superficial consideration. May I not 
suggest here that the alloy experimented with was not what 
good aluminum alloy is at the present time? I do not be- 
lieve it exactly fair to condemn aluminum alloy pistons in 
general, for the reason that some have failed to produce re- 
sults. It would seem to me that America deserves that 
much more credit for producing an alloy which can show un- 
failing results. As pointed out in one of my former articles, 
before the war we were importing a metal from Germany 
by the name of magnalium, which metal I believe was used 
almost exclusively for alloy piston construction in Europe. 
Inasmuch as we were then unable to obtain a further supply, 
we were thrown upon our own resources to produce a metal 
in substitution — and luckily too — for we produced an alloy 
which showed a greater tensile strength and improved 
physical properties throughout. 

Mr. Sherbondy's latest treatise — Analyzing Heat Flow — 
creates the impression that the American engineer is too 
hasty; that he has accepted the aluminum alloy piston on 
the strength of superficial considerations without regard to 
engineering value; that he has merely followed the crowd, 
disregarding logic; and that he is inferior to the European 
engineer in so far as originality, initiative and independence 
of thought are concerned. The Peugeot and several other 
cars were then cited as examples of superiority. In refuta- 
tion of this assertion, I beg to refer to the recent Astor Cup 
Race, held at the Sheepshead Bay Track, in which five Peu- 



geot cars started. It is my impression that these automo- 
biles were constructed to the limit of European engineering 
skill— although they were perhaps handicapped by the war- 
but, as we all know, not one of them survived the race. 5 If 
we trace the cause of trouble it leads us in the majority 'of 
cases to connecting-rod fracture and collapse; and if we in- 
vestigate a trifle further we may arrive "at the conclusion 
that piston construction was at the root of the whole diffi- 
culty. 

American Engineers' Progress 

Let us now consider the product of the American engi- 
neer — the Stutz cars which were first and second and the 
Duesenbergs finishing third and fourth. These automobiles 
were equipped with aluminum alloy pistons — the product of 
American manufacture — and yet they put all former records 
for the distance to shame. It may also be opportune at 
this moment to note that American cars hold first, second 
and third places for the racing season of the year 1916, all 
of which were equipped with aluminum alloy pistons. It 
appears to the writer that a more severe test could not be 
performed, and consequently the opinion is created that the 
American engineer is fast approaching the mark set by 
the European engineer. 

Concerning Mr. Sherbondy's thermo-dynamie treatise; I 
concede that the theory advanced is not questioned, nor were 
my intentions ever to dispute it as it is now related, but 
quite unfortunately theory may not always be combined suc- 
cessfully with practice, and it is therefore mandatory that 
we consider actualities at this time, rather than mental con- 
ceptions, since the aluminum alloy piston has outgrown- its 
embryonic period of progression. If I remember correctly, 
Mr. Diamond pointed out that a perfect oil film between the 
piston and the cylinder wall is non-existent, and in this event 
metallic contact between the cylinder wall and the piston 
would be prevalent. Consequently the method pursued for 
heat disposal would be that of conduction, and not convexion 
in so far as concern is permitted this factor. 

With reference to accounting as negligible the heat given 
up by radiation in the piston, I beg to disagree, as I have 
ascertained by actual test that a ribbed head piston throws 
out its accumulated heat much more rapidly than a plain 
head piston. This theory is best substantiated by the prac- 
tice of constructing a series of flanges on air-cooled cylin- 
ders, and the fact that a greater cooling area is exposed to 
the air. 

Vibration and Fuel Consumption Factors 

In reviewing Mr. Sherbondy's conclusions as to inertia 
force, I notice some intimation as conceding that same is 
of some importance, although it is stated negligible as far 
as commercial production is concerned. The paramount 
point which may be tendered to uphold the aluminum alloy 
piston in the respect of commercial production is the fact 
that vibration is reduced and fuel economy affected, even if 
high speed is not taken into consideration. The latter men- 
tioned, however, is inevitable in the future design of motor 
vehicles. 



Consider the Service Station ! 

Automobilists do not seem to realize the importance of 
planning ahead for their repairs and adjustments. The ma- 
jority of work done on a car might just as well be done next 
week as last week. However, many motorists make the mis- 
take of dropping into the service station unexpectedly and 
insisting that the car be done by a certain time. Often 
these demands work no hardship because the shop is slack 
but just as often, the shop is already overloaded with work, 
and additional customers mean overtime work. 
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The History of the American 
Automobile Industry— 5 

Further Development of Steam Carriages — Public Preju- 
dice Against Them — First Applications of Steam and Other 
Motor Power to Bicycles — Gas Engine Makes Progress 

By David Beecroft 



O Review — Last week the development of the electric 
vehicle was traced from 1800 to 1880, which year marked 
the beginning of the present practical era. This account 
also dealt with the application of electric power to boats 
and for other purposes, including the first street cars, 
running in 1832. It was in 18S7 that hot tube ignition, 
which in later years found very extended use, was 
brought out. A patent taken out in 1844 embodied a num- 
ber of valuable features, among which were the use of 
liquid fuels, a type of carbureter, compression of the fuel, 
flame ignition, air cooling and a clutch. Armored oars 
were mentioned at the time of the Civil War, a matter of 
interest in view of their practical development and use 
in the great European conflict note being waged. This 
week further developments in the application of steam to 
carriages, velocipedes and bicycles are taken up and the 
growing interest in the problem of self-propelled vehicles 
outlined. 

ALTHOUGH the Civil War called American en- 
ergy into other lines, the automobile idea did 
not wholly die, but was kept alive by 
several inventors. One of these was the well- 
known steam engineer, Sylvester H. Roper, 
1826-1899, who began his various experiments 
as early as 1859. Until his death in May, 
1899, he never wholly ceased this work, doing a 
mile on the Charles River track, Boston, Mass., 
in slightly over 2 min. on his latest model motor 
bicycle. While his preference seems to have been 
steam, he also built a four-wheeled vehicle driven 
by a hot-air engine, and later a four-wheeled steam 
buggy. During the velocipede craze of the later 
sixties, he fitted several of these with steam motors. 
Roper's persistence as well as his reputation did 
much to educate New England people to the steam 
vehicle, and the ready acceptance of the little 
steam cars about the time of his death can un- 
doubtedly be partly ascribed to the educational 
work done by him. His last steam buggy was 
sold to William Holmes, a prominent brick maker 
of Boston, in 1894. 

Roper's Steam Carriage 

Roper's steam vehicle of 1863 seems to have 
been a conventional four-wheeled carriage for two 
passengers driven by a 16-in. boiler and having a 
water tank at the rear. The engine was of about 
2 hp. and coal for the day's use was carried under 
the seat, the estimated cost being about 1 cent per 
mile for fuel; 15 to 20 lb. of steam are said to 
have been sufficient to operate, but more could be 
used, 60 lb. being mentioned in one description. 
The weight was 650 to 700 lb. and speeds up to 20 
miles per hour possible. It will thus be seen that 



this vehicle was a very excellent construction, con- 
sidering the time when it was made and that its 
influence shows very plainly in the steam vehicles 
brought out over 30 years later. 

Public Against Steam Carriages 

It may seem queer to our readers that with such 
light construction and such evident practicability 
as some of these steam carriages of this period 
showed, they did not win recognition and become 
a commercial success. The comments of the Scien- 
tific American editor in January, 1865, throw light 
on this matter. He says: "Public opinion is 
against the steam road carriage. Many have been 
made, but those existing and in use can be counted 
on one's fingers." He mentions the effect of the 
continuous jarring, although why a light carriage 
driven by a two-cylinder steam engine, such as 
Roper used, should jar as much as a carriage 
drawn by a horse feels the jerky stepping of the 
horse, he did not explain. He adds that they will 
never come into common use and could not be prac- 
tical unless one was willing to be one's "own en- 
gineer and repairer." His conclusion, and, doubt- 
less that of many others, was that the mechanical 
road carriage was a "long way off." In this he 
proved correct, but not because of the inability of 
mechanics to build a satisfactory carriage. Public 
opinion, still strong 25 years later, was at fault 
and much educating is even to-day required to get 
new things accepted, regardless of how good they 
are. Verily, we need open minds. 

Another New England inventor by the name of 
Spencer made one or more steam carriages about 
1863 or 1864, and ran them on public streets and 
highways. About 1868 W. W. Austin of Lowell, 
Mass., built a light steam vehicle which he drove 
about the country for several years while exhibit- 
ing it. The boiler was horizontal and placed 
lengthwise of the vehicle, which was of steel. The 
weight of the boiler was slightly under 100 lb. and 
hard coal was used for fuel. It is said that "a few 
cents' worth went a long way." 

A Steam Man 

A fantastic attempt which displays rather more 
ingenuity than good mechanical judgment is 
shown by United States patents to Z. P. Dederick 
and I. Grass of Newark, N. J., in 1868, covering a 
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steam man attached to the thills of a wagon and 
supported thereby while he pulled it along the 
road. A steering wheel and also a controlling 
wheel permitted the man to be guided and con- 
trolled. Some of our older readers will doubtless 
remember having seen this mechanical curiosity. 
When seen by Charles E. Duryea, the man was 
supported by an arm projecting horizontally from 
the center pole of a show tent, around which he 
walked when started. Other than as a curiosity 
and as an example of a light high-speed steam en- 
gine, and an ingenious application thereof, the de- 
vice had no practical value, but its exhibition in 
many places did emphasize light steam engine con- 
struction. So fast did the engine run that it ad- 
vertised itself by a musical hum. 

Large Demand for Power 

The rapidly growing Central West was develop- 
ing a large demand for power since heat and water 
power were not available as in the more mountain- 
ous and wooded East, and this demand undoubt- 
edly stimulated engine experimenters to produce 
simpler and better forms of engines without which 
the automobile was not possible. 

$5,000 for an Iron Horse 

This demand was quite generally felt and 
inventors very naturally responded to the best 
of their ability. Just the form of vehicle de- 
manded was not clear. The horse being the ac- 
cepted motor was naturally the suggestion fol- 
lowed by some. The president of a Philadelphia 
street railway company offered $5,000 for an iron 
horse that might be used as a substitute for the 
street car horse. That he really expected the de- 
vice to look like a horse may not be true, but the 
publication of this offer in the journals of 1875 
substantiated this thought. Coupled with this was 
another thought that anything odd scared horses, 
and many inventors attempted to lessen this fea- 
ture by making the device resemble a horse as 
nearly as possible. Many vehicles were con- 
structed and several patents issued, showing 
horse-like structures, propelled by leg movement, 
and also mounted on wheels, which wheels were 
driven in the more common manner. Not only 
was this true in America, but also abroad, two 
steam horses being shown in France in 1875. 

$10,000 for a Practical Road Vehicle 

So important did this heed for mechanical trac- 
tion seem to be that the Wisconsin Legislature 
voted an award of $10,000 to be given to the in- 
ventor who should demonstrate by a 5-year test 
that his vehicle could traverse common roads in a 
really practical manner. When the road condi- 
tions then exisiting in Wisconsin are considered, it 
will be seen. that this reward was pitifully inade- 
quate, but it undoubtedly did much to stimulate 
mechanical activity along this line. 

Some people protested against raising the hopes 
of poor inventors who had no real knowledge of 
the problem, which was thought by many to be un- 
solvable, but the offer probably did more good than 



harm, although its conditions were so severe that 
its time limit expired before the practical vehicle 
appeared. 

H. S. Taylor of Derby Line, Vt., was a very in- 
telligent experimenter who finally gave up the 
problem because the power required seemed so 
greatly in excess of the results to be gained. He 
had not only watched the experiments of others, 
but had made in 1876 one vehicle at least, driven 
by steam, which was as light as 500 lb. His con- 
clusion after having tried so light a vehicle, points 
very plainly to the fact that the roads were not yet 
good enough for success, and he did not see any 
way, with the materials and the mechanical experi- 
ence then available, to make the vehicle overcome 
the road difficulties. 

So fully recognized was this demand for power 
road vehicles that the Franklin Institute, aiming 
to lead in scientific matters, published early in 
1876 an article in which it strongly advocated the 
use of steam carriages. 

Interest in Problem Grows 

Another manifestation of the growing interest 
in things mechanical, which resulted in an enormous 
dissemination of mechanical knowledge, was the 
Centennial Exposition held at Philadelphia in 
1876, in commemoration of our country's first cen- 
tury. No better index of this mechanical growth 
exists than that shown by the records of our 
Patent Office, which, prior to 1865, did not show 
more motor vehicle patents than could be counted 
on one's fingers, and a total issue of less than 50,- 
000 patents, which total issue reached 200,000 
early in 1878, an increase of 300 per cent in 13 
years. The 400,000 issue was reached early in 
1889 and the 600,000 early in 1898. Naturally it is 
impossible to continue the general history with 
any degree of total inclusiveness because of the 
vast amount of work being done which had a bear- 
ing on the final solution. Much of this work, how- 
ever bore more directly on the traction engine, the 
street car and the locomotive, while the efforts 
toward the road motor vehicle driven by steam 
comparatively slackened. 

Gas Engine Development 

The development of the gas engine had by now, 
1876, reached such a point as to attract serious at- 
tention for stationary power and boat work and 
pending its development sufficient for motor ve- 
hicles, the road vehicle movement somewhat lan- 
guished. The velocipede had ceased to attract at- 
tention and although it continued in use in Eng- 
land to such an extent that races were held there 
and was shown at the Centennial Exposition in the 
form of a high-wheel bicycle it did not attract 
much attention in this country until about 1879. 
The bicycles exhibited in 1876 were sold and a few 
others imported, but, being of the high-wheel type, 
were considered rather as vehicles for athletes 
than for the common people. Thus the cycle in- 
dustry did not make much headway until the ad- 
vent of the safety bicycle and the adoption of the 
air tire in the later eighties. 
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Worn Thrust Bearings Cause Noise 



EDITOR The Automobile: — I have an Apperson 1913 
4-45 car on which I would like to make an adjustment 
of the differential. An unpleasant sound issues from 
the rear wheels when traveling over 20 m.p.h. and I have 
found that there is a little play in one of the rear wheels. 
By play, I mean that when rear wheel is jacked, same can 
be pushed in and out about % or % in. The trouble 1 am 
sure is not beneath the hub cap as 1 had tightened this nut, 
and I think that the differential itself must be adjusted. How 
can I adjust it so as to stop this ringing, grinding noise? 

I have noticed this same noise on quite a few passing 
cars. I also might mention that on taking off the cover 
plate of the differential I have found that the edges of teeth 
of the large gear have been chipped. The chipping I am 
sure had occurred when the car was on rough road, such as 
heavy sand or mud and think this was caused by the gears 
not meshing properly. This had happened on quite a few 
occasions and every time it had happened I was forced to 
take these chips out as some had lodged between the teeth, 
causing a jar through the whole car while going. I also 
notice that my motor is consuming quite a lot of oil of late, 
which I think is caused by the oil pump working too fast. 
There is an adjustment screw on the bottom of the motor 
where the oil supply can be regulated and also a petcock up 
above showing how fast oil is pumping, but before adjusting 
I would like to know just how it should show. 

Brooklyn, N. Y. P- K. 

—The lost motion in the rear axle appears to be due to 
worn thrust bearings. If the car will be examined by a 
competent mechanic it is quite sure to be noted that the dif- 
ferential thrust bearings are badly worn and need replacing. 

This same reason may possibly be assigned to the noise 
about which you speak, although this may also be attributed 
to the condition of the ring gears and pinion. These should 
be examined at the same time that the thrust bearings are re- 
placed and the differential overhauled. 

After a motor is loosened from running the amount of oil 
required is considerably less than when the motor is new. 
For ordinary driving the Apperson company recommends 
that the adjusting screw at the bottom of the pump be 
closed entirely and then opened three-quarters or seven- 
eighths of a turn. Of course, if you undertake long trips 
or run the car under unusual conditions such as through 
heavy mud and sand more oil will be required and the ad- 
justing screw should be opened accordingly. 

Excess Oil Due to Piston Leaks 

Editor The Automobile: — Have a model C-25, 1915 Buick 
touring car which causes me a great deal of trouble by ex- 
cess oil getting by piston rings into the combustion chamber, 
fouling plugs and causing carbon deposit. 

Have had a new set of rings put in the car but still have 
the same trouble, although I keep the oil level low in the 
crankcase. 

Would it be advisable to take out the pistons and have an 
oil groove cut in them, with small holes to let out surplus 
oil? 

If so, would you kindly advise where to place the groove, 



also the depth of groove and number and size of holes to 
each' groove? Is there any other remedy you could suggest? 

2 — Would the wiring diagram for an ammeter for the 1914 
B-25 Buick be suitable for the C-25, 1915 model? This is 
shown in The Automobile for Oct. 21. 

Pittston, Pa. W. E. S. 

— Excess oil in the model C-25 Buick can generally be 
traced to badly fitting piston rings, scored pistons and scored 
cylinders. It sometimes happens also that a car user car- 
ries too much oil in the reservoir. All these should be ex- 
amined and the obvious remedy applied. 

2 — The ammeter for the C-25 can be wired in the same 
manner as that for B-25 with the exception that on the C-25 
it will not be necessary to take the generator apart to cut 
the strap. 

Improper Spark Timing Causes Heating 

Editor The Automobile: — Can a honeycomb radiator be 
cleaned of scale or other matter without taking it apart, and 
if so, how? 

2 — What effect would a solution of lye have on the differ- 
ent metals and rubber if it were put in the radiator and the 
engine run for an hour or so? How would sal soda affect 
these parts? 

3 — On my 1914 Velie the spark is set on upper dead center 
when full advanced. This I know is too late but it should not 
heat the motor to the degree of boiling while running in 
fourth speed on level paved roads. The pump is working 
well and the water seems to be fairly clear. This leads me 
to believe the trouble is in the radiator as some of the cells 
in a straight line from top to bottom seem to be much cooler 
than others. What would you advise me to do with it? The 
cylinders are free of carbon. 

Euclid, Ohio. L. H. V. 

— A honeycomb radiator can be cleaned by a solution of 
common washing soda and water. The proportion is roughly 
a double handful of soda to a pail of boiling water. The 
radiator is flushed with this which will remove the scale. 

2 — Strong alkaline solutions such as you mention would 
rapidly corrode the parts by setting up an electrolytic action. 

3 — If the spark is on dead center when fully advanced, it 
is the cause of all your troubles, because it should be just the 
other way and be on dead center when fully retarded. 

New Facing Remedy for Slipping Clutch 

Editor The Automobile: — I have a 25-hp. Maxwell run- 
about built this year which I bought in June. The clutch is 
faced with some fabric and for the past month I have been 
bothered by the clutch slipping. Have had the garage men 
put Fuller's earth on the face but of no avail; evidently 
the face is so smooth that the earth will not stick. 

Will you kindly suggest a remedy, as the results are very 
annoying? The car will stand in the middle of the street 
on high gear and not affect the running of the engine, that 
is, the clutch in high will not retard the engine to any ap- 
preciative degree, although it will hold on low and second 
but better in the former. 

Bradford, Pa. E. C. C. 
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— There must be something radically wrong with the par- 
ticular facing on that car and would suggest your having a 
new clutch facing applied. If this does not remedy the 
trouble there must be some interference with the clutch en- 
tering the flywheel as far as it should. Perhaps the clutch 
pedal is striking the floorboard preventing it from engaging. 
As this trouble has not been noticed in any large number of 
Maxwell cars it is no doubt due to some local derangement. 

Fuller's earth has little or no effect on the clutch lining 
used in these cars. It is very possible that heavy grease 
has leaked into the clutch housing and that the lining is 
more in need of thorough cleaning than anything else. If 
you will follow the directions given in your instruction book 
and lubricate with a very light oil, one of the possible causes 
of trouble will be removed. 

Layout of 40 by 90 Ft Garage 

Editor The Automobile: — I am going to build a brick 
garage 40 by 90 ft., and would like to have you show me 
the ideal layout for its equipment. I want to use a vul- 
canizing plant, a lathe, a motor generator, charging set for 
batteries and such other equipment as necessary for an up- 
to-date repair shop. 

Please list the necessary equipment and where I can se- 
cure it. What type of lathe would be best to buy and kindly 
give me a floor plan of an up-to-date garage of this size. 

Montgomery, W. Va. W. C. A. 

— The layout which would probably fit your desires bet- 
ter than anything else is shown in Fig. 1. As regards the 
necessary equipment, that which you have mentioned and a 
sensitive drill, together with a set of bench tools, will be 
about all that you will need to start. It will not be neces- 
sary to buy this equipment new, as it is better to pick it up 
wherever opportunity is found. 

No Accidents in Elgin Race 

Editor The Automobile: — What is the piston displace- 
ment of an eight-cylinder motor 3% by 6? 

2 — What makes of cars and what drivers captured the 
first five places at the Elgin trophy race? Give time in 
miles per hour and the prizes. 

3 — Were any of the drivers killed or injured? 

4 — What is the difference between a storage battery and 
a dry battery? 

6 — Could electricity be used to heat the steam generator 
on the Stanley car instead of gasoline? If not, why? 

6 — Is the Stewart starter on the Ford noiseless in opera- 
tion? Could it be made to operate in either direction? 

7 — Has the Mercer company retired from racing? If not, 
why didn't it race this year? 

8 — Do the valves of the Knight engine require grinding? 
Or do they need the attention that 
the valves of a poppet engine re- 
quire? 

9 — Is there an electric motor 
built which can be run in either 
direction? How is an electric car 
reversed? 

10 — Could electricity be used to 
heat water in any way? If so, 
how? Give full details. 

11 — Could compressed air be 
used in a steam or water turbine 
in place of steam or water? Would 
100 lb. continuous pressure oper- 
ate a 20-hp. turbine satisfactorily? 

12 — Where is the Ahems Fox 
«ar made? By whom? 

Cooper, N. C. S. T. 

— The displacement is 566 cu. in. 



2 — At the Elgin trophy race this year only four cars fin- 
ished. These were Anderson's Stutz, Cooper's Stutz, O'Don- 
nell's Duesenberg and DePalma's Mercedes in the order 
named. The speeds in m.p.h. were 77.256, 76.258, 75.769 and 
75.690. The prizes for the Elgin trophy were $2,000 for 
first place, $650 for second place, and $350 for third. In ad- 
dition to this the drivers all received $100 for each 100 miles 
completed. 

3 — There were no accidents. 

4 — A storage battery is one in which the chemical condi- 
tion which creates an electromotive force can be restored by 
causing a current to flow into the battery. A dry battery 
is one in which the current is produced by chemicals con- 
tained within a waterproof case and which is of such a na- 
ture that once it is exhausted the battery cannot be again 
used. 

5 — There would have to be present some great source of 
electric current which would be capable of producing enough 
heat to provide the high temperature required. This, of 
course, would be impossible. 

6 — There is no mechanical mechanism of this nature which 
is absolutely noiseless and it is a matter only of degree of 
noise. It is quiet in operation. The Stewart starter is de- 
signed to operate in one direction but probably could be 
altered if necessary. 

7 — The Mercer Co. has not announced that it has retired 
definitely from racing, although the company did not con- 
centrate any great attention on the matter this year. 

8— No. 

9 — Electric motors can be run in either direction by re- 
versing the flow of the current. 

10 — Yes. The flow of electric current through any re- 
sisting medium provides heat. 

11 — This would depend on the details of design. 

12 — The Automobile has no record of this car. 

Gear Ratios of 1909 Packard 

Editor The Automobile: — I have a Packard 30 runabout, 
1909 model, and would like to know the actual horsepower. 

2 — What are the gear ratios? How many revolutions per 
minute does the motor turn at full speed? What is the bore 
and stroke? What speed can the car attain if in good 
condition? I have never driven it to the limit, but have 
passed cars which claim 60 m.p.h. and over. 

3— Will a 36 by 4 % Kelly-Springfield Kant Slip tire give 
proper service on the rear wheels? I now have 37 by 5, but 
would like to put on the smaller size. 

4 — How many miles per gallon of gasoline and oil should 
I obtain on good roads at an average speed of 18 m.p.h.? 

Mattapan, Mass. H. F. M. 

— The motor in the 1909 Packard 30 runabout will develop 
about 50 hp. 




Fig. 1 — Suggested layout for a 40 by 90 ft. garage, showing placing of vulcanlzer, lathe, 
generator, charging set for batteries, etc. 
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2 — This model was supplied with two gear ratios, one of 
which was 3.21 to 1 in which the pinion and ring gear had 
fourteen and forty-five teeth, respectively, and one of 2.64 
to 1 in which the number of teeth were seventeen and forty- 
five, respectively. The motor develops its maximum horse- 
power at about 1200 r.p.m. While the speed at which the 
car will travel depends upon the gear ratio employed, when 
in this condition it should be able to travel 60 m.p.h. 

3 — The 36 by 4% tire size should be adequate for this 
model when equipped with a runabout body unless unusual 
loads are carried. 

4 — The gasoline and oil mileage on a car of this age are 
difficult to estimate. It should be possible, however, to obtain 
better than 12 miles to the gallon of gasoline and 150 miles 
to each gallon of cylinder oil. 

Relay Points Not Easily Adjusted 

Editor The Automobile: — I have a 1915 model 31 Em- 
pire, with a Remy electric system. I just installed a new 
relay and the fuse burns out almost as quickly as I put 
them in. The points are not pitted. The generator is all 
right and there are no grounds or shorts anywhere. I think 
the trouble is improper adjustment of the relay points. Can 
you please tell me how to adjust a Remy relay? 

Canonsburg, Pa. F. G. S. 

— While it is possible to adjust the Remy relay satisfac- 
torily, such adjustment should not be made by anyone who 
is inexperienced in this work, and if the relay has not been 
tampered with and thrown completely out of adjustment if 
you will see that the large regulator points have a maximum 
opening of approximately 0.02 in.; that they are clean and 
not pitted and also that all connections are properly made 
securely with the wiring in good condition, the troubles 
should be obviated. 

Ratio in New Sheldon Axle 

Editor The Automobile: — What is the ratio of the worm 
to the master gear in the Sheldon axle for 1500 lb. capacity 
cars as described in a recent issue of The Automobile? 

2 — What was the ratio of the gears in the axle on the 
car driven by Resta at Chicago? 

3 — Are aluminum cylinder castings usually lined with cast 
iron? 

4 — Was it for lack of speed that the Porter sleeve valve 
cars were unable to qualify at Indianapolis? 

Kansas City, Mo. W. E. B. 

— The standard ratio in this axle is 6.5 to 1. 

2 — The ratio of these gears was approximately 3 to 1. 

3 — Many recommend the practice of lining aluminum cyl- 
inder castings with a cast-iron sleeve. 

4— No. 

Truck Knocks at Low Speed 

Editor The Automobile: — I have an Alco 3%-ton truck 
which has a knock in the motor. It appears only when run- 
ning idle and at slow speed. It also disappears when the 
spark is retarded. Could this be a loose wristpin or a piston 
slap? 

Blue Island, 111. W. H. S. 

—The fact that the knock or pound appears only when 
running idle and at slow speed, but does not appear when 
running slow in gear, indicates nothing, as of course, at slow 
speed in gear, the motor has a wider throttle opening than 
at the same speed idle; also the inertia of the truck acts as 
an additional flywheel, so that it may be assumed that the 
trouble appears only when the minimum throttle opening is 
used. 

That the retardation of the ignition results in the dis- 
appearance of the knock indicates that it is in all likelihood 
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a spark knock. An engine in proper shape should not knock 
when idle, but nevertheless in heavy engines it often hap- 
pens that with the throttle nearly closed and the spark 
fully advanced the motor will knock. The sound is a sharp 
click, somewhat like the sound of one bottle being hit against 
another. 

A piston slap, a loose wristpin or any other mechanical 
cause would be unaffected by changing the spark adjust- 
ment. 

Motor RJ\M. at 50 M.P.H. 

Editor The Automobile: — On a car with 34-in. road 
wheels and the engine geared 4 to 1, how many revolutions 
per minute does the engine make at a speed of 50 m.p.h.? 

2 — In descending a long grade is it harmful to hold the 
car in with the brake, while the machine is in gear, the 
clutch in and the engine idling? 

Reedsville, Pa. F. E. K. 

— On a car with 34-in. wheels and 4 to 1 ratio at 50 m.p.h. 
the road wheels make 494.4 r.p.m. and the motor with a gear 
ratio of 4 to 1 makes four times this amount or 1977.6 r.p.m. 

2 — As long as the car is tending to push the motor, it 
does no harm to keep the clutch in while the brake is ap- 
plied. 

Correct Timing for 1912 Regal 

Editor The Automobile: — Will you kindly give me the 
timing of a 1912 Regal 30-hp. touring car? I have had the 
motor down and think that the valve and magneto timing is 
wrong because it backfires. I have tried different car- 
bureter adjustments but with no success. 

Roselle, N. J. C. P. 

— The magneto in the 30-hp. car should be set so that the 
spark will occur at the instant the piston reaches the upper- 
most point of the compression stroke. In other words, on 
upper dead center with the lever in full retard position. 
The timing of the magneto can be altered by changing the 
position of the small timing gear on the end of the magneto 
shaft, but to make this adjustment it is necessary to remove 
the radiator and the timing gear housing. 

If the magneto is timed a little too early this can usually 
be corrected by merely changing the position of the timing 
gear on the end of the magneto shaft one tooth to the left 
facing the engine from the front. If the magneto is timed 
late, or, in other words, if the spark occurs after the piston 
has traveled down a part of the distance, the timing gear 
at the end of the magneto shaft should be set one tooth to 
the right, or perhaps two if necessary. Changing the gear 
one tooth means approximately 1 in. on the face of the fly- 
wheel. 

The timing of the valve is indicated on the flywheel by 
the figures 16, 34, 40, 10, hi. and 2/3. These lines and fig- 
ures represent distances and measurements in degrees from 
the two lines diametrically opposite to one- another, one 
marked 1-4 and the other 2-3. These two marks coincide 
respectively with the upper dead centers of 1 and 4 pistons 
and 2 and 3 pistons. 

To determine whether or not the valves are timed prop-' 
erly, first open the relief cock on top of the cylinders, then 
turn the flywheel to the left until the line marked 1-4 is op- 
posite, or rather directly under the center line of the cyl- 
inders. At this point the exhaust valve in either No. 1 or 
No. 4 cylinder should just commence to close. If you find 
that the exhaust valve in No. 4 cylinder is beginning to 
close, and you wish to check up the valve timing of No. 1 cyl- 
inder, turn the flywheel around to the left, one complete 
revolution, until the line 1-4 is again brought under the cen- 
ter line of the cylinders; then continue slowly turning the 
flywheel about an inch or so to the left until the line marked 
10 coincides with the center line of the cylinders. This is 
the point at which the exhaust valve in the ■No. 1 cylinder 



Digitized by 



November S5, 1915 



THE AUTOMOBILE 



975 



should just seat itself or close. To determine whether or 
not the valve is seated, see if the tappet or push rod under- 
neath the valve can be turned with the fingers. If the tap- 
pet turns freely the valve is seated, and if the tappet is hard 
to turn, that will show that the valve is still being held 
slightly open. If this is the case, loosen the lock nut on 
the tappet screw and turn the screw down until the valve 
just seats; then turn the lock nut down tight against the 
tappet. 

To check up the timing of the inlet valve in the same cyl- 
inder, turn the flywheel % in. or so toward the left, until 
the line marked 16 comes under the center line of the cyl- 
inders. At this point the inlet valve in the No. 1 cylinder 
should just begin to open. Turn the flywheel a little better 
than one-half a turn to the left, stopping when the line 
marked 34, three lines to the right of the 2-3 center line 
comes in line with the center of the cylinders. At this point 
the inlet valve in the No. 1 cylinder should just close. 

To see if the exhaust valve in the No. 1 cylinder opens at 
the proper time, revolve the flywheel three-fourths of a turn 
to the left, and stop when the line 40, the first line to the 
left of the 2-3 center line comes in line with the center of 
the cylinders. This is the point where the exhaust valve in 
No. 1 cylinder should just begin to open. The above com- 
pletes the timing of cylinder No. 1. 

To time cylinder No. 2, turn the flywheel until the line 
marked 2-3 is in line with the center line of the cylinders. 
If the exhaust valve in the No. 2 cylinder is closed, turn 
the flywheel through one complete revolution, until the line 
2-3 is up again ; the exhaust valve in No. 2 cylinder should 
then just be starting to close. Proceed now as in timing the 
No. 1 cylinder. 

The No. 4 cylinder is timed from the center line 1-4 and 
the No. 3 cylinder from the center line 2-3. When the valves 
are closed there should be clearance between the valve stems 
and the tappet screws of from 0.003 to 0.004 in. This 
amount of clearance is necessary to allow the valves to seat 
tightly. 

Racing Record of Meneghetti 

Editor The Automobile: — Kindly give me the racing 
record of Meneghetti, an Italian, who drove a 120-hp. Fiat. 
He was killed, I believe, at Savannah when his machine 
turned turtle. 

Charlottesville, Va. C. E. S. 

— Louis Meneghetti came to this country some time during 
1910 or 1911 and for about two seasons campaigned with the 
Moross racing team. 

In September, 1912, he severed his connection with this 
team and joined another team then known as the Powell 
racing organization and competed in several dirt track meet- 
ings during that season. In 1913 he competed in some small 
dirt track events independently and at Norfolk, Neb., on 
Nov. 17, 1913, his Fiat turned over as he was rounding the 
turn and Meneghetti was killed. 

How Oil Is Consumed 

Editor The Automobile: — What is considered a reason- 
able consumption, by a four-cylinder motor 3% by 4%, of 
light, medium and heavy oils? Kindly explain how the oil 
is consumed ; also the different ways it can be wasted or lost? 

2 What is the function of the small holes through the 

cylinder walls? 

San Francisco, Cal. J. G. H. 

Three hundred miles per gallon would be reasonable; 

600 would be good. 

Oil is consumed merely through burning in the combustion 
space. Every time the piston goes down, it leaves the cyl- 
inder walls wet with oil and this oil is burned off. This ac- 
tion occurs even when no smoke is emitted. Oil usually 
wears out by continual passage through bearings, and be- 



comes dirty. It can be restored by boiling, screening, etc., 
but the trouble is more than the oil is worth. 

2 — There are no automobile motors with holes through 
the cylinder walls. Probably you mean the piston. Small 
holes through the piston are a factor in preventing too great 
an accumulation of oil on the cylinder walls, as well as in 
reducing the weight of the piston without impairing the 
strength. 

Ford Magneto Develops 7.5 Amp. 

Editor The Automobile: — Can you tell me what amper- 
age is developed by the magneto of the Ford 1915, model T, 
at different speeds, taking as a minimum 15 m.p.h., also at 
20 m.p.h., and at 30 m.p.h.? 

Kindly name the defects of this system of lighting, and 
tell me how I can secure more even lighting at the different 
speeds. 

Hamburg, Pa. C. E. K. 

— The Ford magneto at 15 m.p.h. develops its maximum 
amperage which is quite close to 7% amp. 

As the current generated by the magneto varies according 
to the speed of the motor, it naturally follows that at very 
low engine speeds the lights will not be as bright as when 
the motor is turning over faster. However, for all ordinary 
purposes, sufficient light is given by the headlamps. The 
present 9-volt bulbs were determined upon because they pro- 
vided the best light at the widest range of engine speed. 
If an owner desires to drive slowly with the lights on at 
night, he can secure brighter lights by using 7- or 8-volt 
bulbs, but the probabilities are that the life of the lamp 
will not be as long. 

2000 Maximum RJ>.M. of 1910 Thomas 

Editor The Automobile :— I have a Thomas six-cylinder 
1910 model K and would like to know the following: 

1 — What speed could this car make originally with stand- 
ard equipment? 

2 — What is the maximum number of revolutions of this 
motor? 

3 — Where can I get repair parts? 

Sea Bright, N. J. F. E. G. 

— This car can make about 60 m.p.h. when in good con- 
dition. 

2 — The revolutions per minute of the motor at maximum 
horsepower are about 2000. 

3 — Repair parts for the Thomas car can be secured from 
the following: E. R. Thomas Motor Car Co., Buffalo, N. Y.; 
J. Rosenfield, 521 Sixth St., So. Boston, Mass., and the Auto- 
mobile Construction Co., 2637 Cottage Grove Ave., Chicago, 
111. 

Crankshaft Speed a Variable Quantity 

Editor The Automobile: — Do the cylinder type of shock 
absorbers cause a car to skid when driving over bumpy 
roads? 

2 — Do automobile trade directories give addresses of all 
shock absorber manufacturers? 

3 — What is the gear ratio of the Overland on reverse 
and on low? 

4 — At what crankshaft speed does it deliver its maximum 
horsepower? 

5 — What speed should the model 80 Overland make when 
in good working order? 

Bouton, Iowa. C. M. 

— They should not do so and as far as is known, do not. 

2 — They endeavor to do so. 

3— 14.5 to 1. 

4 — The exact crankshaft speed will vary in different mo- 
tors, but it is approximately 1800 r.p.m. for maximum horse- 
power. 

6 — 44 to 50 m.p.h. 
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Use of Optical Indicators for Checking 
Defects in Functioning of Motors 



DURING this period when many motors for automobiles, 
motor trucks and motor boats are .being re-designed 
or replaced by new ones, with a view to incorporating 
as much of recent progress in efficiency and economy as the 
manufacturer considers it safe to strive for in practice, or 
for any other similar purpose, the use of indicator diagrams, 
for comparing results from the old and from the new designs 
and for examining motors submitted for examination, is 
spreading to factories where they have been used very spar- 
ingly or not at all before, and ability to do the work of taking 
and interpreting the diagrams is coming to be one of the 
requirements not only of engineers but of foremen and other 
mechanics as well. Amateurs and dealers may soon take up 
this method, also, as one of the readiest means for examining 
the condition of a motor that has seen service. 

The data of the most recent American development in this 
respect are not yet at hand, but meanwhile an account of the 
subject from the German viewpoint — as presented in a num- 
ber of recent issues of Auto-Technik, will be found of prac- 
tical interest to a large number of persons. 

As American, British and French indicators are generally 
known in the automobile industry, illustration and descrip- 
tion of them may here be omitted, and the optical indicator 
of Otto Schulze's design which is widely used in Germany 
may be taken as an example to illustrate the general mode of 
operation with instruments of this order. It differs from the 
other designs mainly by the peculiar arrangement and bear- 
ings of the carrier for the mirror. Fig. 1 shows the arrange- 
ment in elevation and plan, diagrammatically. The water- 
cooled diaphragm 1 is as usual connected with the motor 
cylinder by a tube and carries the spindle 2 for transmitting 
the movement from the diaphragm through the springy lever 
3 to the mirror holder. This holder is secured by the thin 
leaf spring F to the slide 5 which can turn around the pin 4 
projecting from the bedplate. In the slide there is shown 
a circular hole making room for a turnable eccentric disk 7, 
but in practice a crank mechanism takes the place of this 
device. The manner of operating is as follows: 

When the rising or decreasing pressure in the motor cyl- 
inder raises or releases the diaphragm, the movement taken 
through pin 2, lever 3 and holder 6 changes the angularity 
of the mirror toward the light source L and the bedplate. 
This change in angularity is recorded on the ground glass 
screen as a change of pressure. The horizontal change of 
the mirror's position with relation to the light source is 




Fig. 1— Elevation and plan of Schulze indicator 



effected by the turning of slide 5 around pin 4, the eccentric 
7 being connected by a gear with the camshaft of the motor. 
To obtain a correct diagram, the phases of the movements 
must correspond; that is, the turning-ratio of the mirror 
must be brought into a certain relation to that of the motor 
shaft, and for this purpose there is provided an adjustment 
for the crank of the indicator between limits of 1 to 4 and 1 
to 6, which is usually sufficient. Fig. 2 shows a Schulze in- 
dicator for a four-cylinder motor, arranged for producing 
four similar diagrams for the four cylinders and having 
them visible in a row for easy comparison. 

A, B, C and D are the ground glass screens on which the 
diagrams are projected under the influence of the shrouded 
electric bulbs E, F, G and H. The apparatus is secured to 
the motor by means of bracket L and is actuated from the 
motor by shaft K which can be correctly adjusted at M. 
Fig. 3 shows the manner of mounting this indicator on a 
four-cylinder motor. M is here the indicator and 1 is the 




Fig. 2— Arrangement of screens and lights 



gear transmission from the motor. The four gas tubes tak- 
ing pressure from the motor cylinders to the diaphragms are 
provided with stopcocks 2. Vibrations of the motor have 
with this mounting no influence on the accuracy of the in- 
dicator's work. 

These indicators are usually furnished with two sets of 
diaphragms, one for high pressures to indicate normal oper- 
ation under power and one for low pressure, with which the 
functioning of the valves can be studied with the ignition and 
gas admission cut out. The high-pressure diaphragm for 
the Schulze indicators produces a scale in the diagrams of 
3 millimeters per atmospheric pressure, while the more 
flexible membrane for diagrams of the compression gives 
a scale of 10 millimeters per atmosphere. 

When a multiple indicator is used, the diagrams simul- 
taneosuly traced for the different cylinders should be alike, 
and any difference in them points in itself to some error. If 
the diaphragms are not exactly of equal tension, the differ- 
ences which will appear in the diagrams easily lead to wrong 
conclusions. It is therefore recommendable to test them by 
comparing with diagrams obtained by using the same dia- 
phragm successively for the four cylinders. 

The ground-glass screen of an indicator is usually so ar- 
ranged that it can be conveniently replaced by a photographic 
plate. In some instances photographic films have also been 
used instead of plates. The curve of the diagram appears 
as a continuous luminous line on the dark background of the 
screen, the effect being that indicated in Fig. 4. A Schulze 
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Fig. 3 — Mounting of Indicator for 4-cylinder motor 

diagram, for example, is 70 millimeters long, but, if it is 
desired to follow the work of the motor more closely than is 
possible on this scale, a projector lens is employed to throw 
the diagram on a more distant and larger screen, where its 
length may be perhaps 500 millimeters. It is especially 
interesting to observe the lightning changes in the diagrams 
occurring at the different stages of the motor work so clearly 
as they appear with this large magnification. With the use 
of improved light sources the observations can be conve- 
niently made even by broad daylight. 

When the diagram is to be permanent a photographic 
camera is inserted instead of the glass screen, and the plate 
is taken out and developed in the usual manner. If bromide 
or other negative paper is used in the camera instead of the 
plate, the diagram is obtained in black on white by the de- 
veloping. When no photographic apparatus is used, however, 
and the motor is operated by its own power the whole curve 
of the diagram is always visible to the observer, as the 
retina of the observer's eye easily retains the whole image 
during the very short period in which it is produced, and 
all defects in the working cycle of the motor can therefore 
be at once recognized, whether due to insufficient filling of 
the cylinders with gas, poor compression, leaks, incorrect 
functioning of the valves or wrong timing of the ignition, and 
the proper remedy can thus be devised without long groping 
or guessing. 

[An exception is noted for the case that the motor is 
cranked slowly by hand to test compression, under which 
condition the generation of the curve can be followed from 
point to point but is not seen at any moment in its entirety, 
on account of the slowness of the movement, and for a test 
of this kind the photographic method is preferable, even if it 
is not otherwise necessary to preserve a record of the test.] 

Aside from its utility for demonstrating errors in the func- 
tioning of a motor, the indicator can be employed to deter- 
mine its mechanical efficiency. It gives the means for cal- 
culating the indi- 
cated horsepower, 
and by deducting 
from this the 
power shown by 
brake test the dif- 
ference stands for 
the mechanical 
losses due to fric- 
tion. To obtain the 
indicated power, 

Fig. 4 — Diagram a* ihown on screen the diagram is 
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Fig. 5— Method for finding mean effective pressure 

divided by vertical lines in ten equal parts (Fig. 5) and the 
ordinates R of the diagram are measured in the middle of 
each part, in millimeters. These figures are converted into 
pressures in kilograms per square centimeter according 
to a schedule which accompanies each indicator from its 
maker. Usually 2 or 3 millimeters represent 1 kilogram 
per square centimeter. These values are entered and added 
up at the foot of the diagram, and the sum divided by 10 
represents the mean effective pressure. In Fig. 5 this mean 
is found to be 4.27 kilograms. If the cylinder has, for 
example, a bore of 120 millimeters and a stroke of 145 milli- 
meters and the motor speed is 950 r.p.m., the indicated horse- 
power is found from the formula: 

OXPiXnXl 
Ni = 60 X 75 
in which O is the piston area (here 113 square centimeters), 
Pi the mean effective pressure, n the number of explosions 
per minute (here 950 divided by 2, or 425) and I the stroke 
in meters (here .145 meter). By inserting these values one 
has: 



Ni = 



113 X 4.27 X 425 X 0.145 



= 6.61 indicated horsepowers. 



60X75 

Frequently, parts of the exhaust, the compression and the 
suction curves form a loop and in that case include a certain 
area, but this is usually (as in Fig. 5) so small that it can 
be neglected. It represents, however, negative work, and, 
if it is large enough to be considered, it can be figured out 
from its ordinates in the same manner as the main area, and 
the mean negative pressure can be deducted from the working 
pressure to find the value to be used in the formula for indi- 
cated horsepower. 

After the indicator has been mounted upon the motor the 
cycle of the indicator movements must first be adjusted to 
correspond to that 
of the motor. To 
this end the motor 
is turned by hand. 
During the com- 
pression stroke the 
pressure in the 
cylinder then rises 
to nearly that of 
normal compres- 
sion, and during 
the following 

Stroke the pressure Fig. 6 — A compression diagram 
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is shown to dimin- 
ish according to 
the same curve, 
provided the cycles 
correspond proper- 
ly. The total curve 
is then like that 
shown in Fig. 6, 
the compression 
and expansion 
curves almost co- 
inciding. The first 
portion of the ex- 
pansion curve falls 
a little below the 
compression curve, 
because at that 
moment heat gen- 
erated by the com- 
pression is taken 
up in the cylinder 
walls. If a more 
marked lack of co- 
incidence in the 
two lines is shown, 
the adjustment of 
the indicator is op- 
erated until cor- 
respondence is pro- 
duced. 

The working dia- 
gram can also be 
used for adjusting 
the cycle. While 
the motor is at rest 

such an adjustment is first made of the indicator's gear or 
lights that the luminous point is at the end of its course when 
the piston has reached the end of its stroke. The motor is 
then started with the spark so late that the charge is not ig- 
nited till the dead center is passed. The adjustment for se- 
curing synchronic movements is now manipulated until that 
portion of the diagram which represents the end of the com- 
pression stroke and the beginning of the working stroke as- 
sumes the shape it has in Fig. 7. If the cycle of the indi- 
cator is ahead of that of the motor a diagram like Fig. 8 is 
obtained, while one like Fig. 9 shows that the indicator cycle 
is behind. The correct adjustment is of great importance. 
With a certain motor it was shown, for example, that a fault 
of 6 deg. in the indicator adjustment gave a mean effective 
pressure of 7.03 kilograms per square centimeter, while a 
correct adjustment gave 6.25 kilograms. 

When the motor works to best advantage, its indicator 
diagram should correspond approximately to the ideal dia- 
gram which may be construed from the data of the motor. 




Fig*. 7, 8 and 9 — Means for synchronizing 
Indicator and motor 



This theoretical diagram is constantly kept in mind when 
one interprets the meaning of variations in shape of actual 
diagrams, and it is therefore the basis for making practical 
use of indicators. It is shown in Fig. 10. 

The Ideal Diagram 

On the zero line the piston stroke ae of the motor 
is marked as abscissa, and on the vertical axis are measured, 
as ordinates, the pressures existing in the combustion 
chamber. The distance from O to a represents the com- 
pression chamber or dead space in the cylinder. When the 
piston moves from a to c in the suction stroke, the pressure 
above the piston remains in theory atmospheric (under the 
assumption that the charge follows the piston readily) and 
the pressure curve becomes the straight line AC which is 
parallel with the zero or vacuum line. During the compres- 
sion stroke the piston moves back from c to a, and the pres- 
sure increases at the rate of the adiabatic curve CE (adi- 
abatic = calculated on basis of pressures and volumes only) 
on the supposition that no heat is transmitted from the cyl- 
inder wall to the gas. At point E the compressed charge is 
now ignited and the pressure rises instantaneously from E 
to F. At F begins the expansion or work stroke and the 
piston moves again from a to c. Again assuming no heat 
transmission to take place, the expansion curve becomes 
adiabatic and runs from F to H. The exhaust valve is 
opened at the end of the work stroke, and the pressure drops 
suddenly from H to C. By the subsequent exhaust stroke 
of the piston from e to a the pressure remains atmospheric 
and is represented in the straight line CA. 

Meaning of Areas 

The diagram area ECHF represents the work done by 
the cylinder. Consequently every motor builder aims to 
obtain the largest possible diagram area, and Fig. 10 repre- 
sents the theoretical maximum, which cannot be reached in 
practice, as the actual conditions in a four-cycle motor devi- 
ate considerably from the assumptions under which the ideal 
diagram is constructed. First, the suction stroke pro- 
duces more or less depression in the cylinder, so that its 
curve 1, in Fig. 11, falls below the straight line indicating 
1 atmospheric pressure. During the compression the cylin- 
der walls part with a certain amount of heat to the gas 
mixture, the tension of which is thereby increased, and the 
compression curve 2 lies for this reason higher than the 
theoretical curve CE in the later portion of its course. On 
the other hand, the inflammation of the gas is not instan- 
taneous but requires a little time, and it is therefore neces- 
sary to start the ignition before the upper center is reached, 
for example at m,> Fig. 11. The straight line EF in Fig. 10 
is thus replaced by the curve wi2 in Fig. 11. During the 
explosion stroke the gases impart heat to the cylinder wall 
and their pressure is reduced accordingly, so that the real 
expansion curve 3 drops considerably below the theoretical 
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Fig. 10— Ideal diagram. 



Fig. 11 — Type of actual diagram. Fig. 12 — Diagram showing motor functioning well. 

poor volumetric efficiency 



Fig. 13 — Diagram showing 
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Figs. 14 to 20— Diagram* Indicating defects In the Intake or In the compression, as explained In text 



curve FH. The exhaust valve is also opened before the pis- 
ton reaches lower center, as at n, to avoid back-pressure, 
and the curve from n downward to the right indicates the 
diminishing pressure. Finally, the pressure of the exhaust 
gas will be higher than atmospheric during all or nearly all 
of the exhaust stroke, and the exhaust curve 4 therefore 
lies higher than the horizontal line of atmospheric pressure. 

All these disadvantages are shown with exaggeration in 
Fig. 11, which however makes it plain that the diagram 
area Q, from which the lower diagram area q, being nega- 
tive, must be deducted, is considerably smaller than the 
theoretical diagram area of Fig. 10. 

A very good actual diagram is reproduced in Fig. 12. The 
compression is faultless, ignition and carburetion are good, 
the valves work properly and back-pressure against the ex- 
haust is reduced to a minimum. 

Every disturbance in the functioning of the motor acts at 
once on the shape of the diagram, and usually a certain 
deviation from the normal in the curves of a diagram may 
be correctly ascribed to a certain corresponding defect in 
the functioning of the motor as its cause. 

In the following, causes and effects of this order are ex- 
plained and illustrated. 

Diagrams of Faulty Induction 

When the suction curve for its entire length runs con- 
siderably below the atmospheric level without showing a 
definite curvature or break, as in Fig. 13, the intake valve 
may be of too small diameter or its lift may be insufficient, 
but it is also possible that the intake channel is too narrow 
or has been clogged, so as to throttle the whole gas mixture 
strongly. 

If the beginning of the suction stroke shows a rather sharp 
downward point, as in Fig. 14, the intake valve opens either 
too late or too slowly, causing a considerable depression in 
the cylinder before the gas finds the passage open. But 
when the intake valve closes too slowly or too late, the be- 
ginning of the compression curve will coincide with the line 
of atmospheric pressure, as AD in Fig. 15, and the com- 
pression will not really begin till the piston has reached D. 
It happens frequently at trials of new motors that all of 
these sharply marked irregularities occur in the same dia- 
gram. With the gases so strongly throttled that the cylinder 
does not receive a full charge, the diagram can take the 
shape of Fig. 16, where the great reduction of the explosion 
pressure is conspicuously shown. 

To examine the tightness of piston rings and valves it is 
better to take a compression diagram than a working dia- 
gram. It can be obtained either by cutting out the spark 



and letting the motor run a few turns thereafter or by turn- 
ing the motor by hand a few turns while it is still warm. 

Diagrams of Faulty Compression 

Fig. 17 shows a compression diagram of a motor with poor 
compression. The motor in this case had unmuffled exhaust 
and was still warm. If all organs had been air-tight, the 
compression curve AB should have coincided with the ex- 
pansion curve CA. But as in reality gas escaped at rings 
or valves or both, the expansion curve CA came notably 
lower than AB. It is also seen in this diagram that the 
exhaust curve at D is arched slightly upward, and this was 
due to too early closing of the exhaust valve, causing some 
compression at the end of the exhaust stroke. The intake 
valve, it is also shown here, opens too late, which should be 
corrected in the valve control. 

Fig. 18 shows a very bad compression diagram. The ex- 
haust curve AB has strong back-pressure, and the exhaust 
valve closes too early, as indicated by the raise at B. The 
suction curve BC runs far below the atmospheric line, point- 
ing to an undersized intake valve. Finally, the compression 
is also shown very poor, since the expansion curve EFA falls 
below the expansion curve CDE. 

If the gas mixture is strongly throttled, the compression 
diagram takes the shape of Fig. 19. BGC is the suction 
curve, which plainly shows the throttling. CDE is the com- 
pression curve and EFH the expansion curve. As the ex- 
haust valve opens as early as at H, the interior pressure in 
the cylinder is reduced to atmospheric from H to A, and 
this is maintained during the exhaust stroke AB. 

A motor with automatic intake valves gives a diagram in 
which the suction curve shows a wavy course, as in the com- 
pression diagram, Fig. 20. The waves, compared with the 
steady course of the suction curve for a mechanical inlet 
valve, indicate plainly the superiority of the latter. Fig. 20 
also shows a very inferior compression, the compression and 
expansion curves being separated. 

Diagrams of Faulty Ignition 

Errors in the timing of the ignition are marked very 
plainly in indicator diagrams. Fig. 21, a to /, shows dia- 
grams obtained by different timing. The effect of prema- 
ture ignition taking place when the piston has finished only 
three-fourths of the compression stroke is shown in diagram 
a, and 6 shows the effect when there is 20 per cent left of 
the compression stroke. Both diagrams have the loop which 
is characteristic of an over-advanced spark. 

(To be continued) 
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Rayntite Folding Water Bucket 

REALIZING the possibilities for a 
folding water bucket, the Fabri- 
koid company has brought out a 
design of waterproof Rayntite which is 
very compact. Rayntite is the material 
used by the company in its automobile 
tops and in the bucket all seams are 
stitched and cemented with a special ad- 
hesive to prevent leaking. It holds 1% 
gal. of water and pours easily into the 
radiator cap. Rayntite does not harden 
or crack so that the bucket may be folded 
and put under the rear seat cushion. 
Price, 75 cents.— Du Pont Fabrikoid Co., 
Wilmington, Del. 

Rittenhouse Piston Ring 

A piston ring designed to eliminate 
gas leakage has been developed by 
George R. Rittenhouse and has the 
feature of having oil rings around the 
periphery. This provides a film of oil 
at all times which acts to maintain 
proper lubrication and to hold the com- 
pression tightly. In addition to the 
V-shaped groove is the step lap joint 
which eliminates leakage. The illustra- 
tion shows that this ring differs widely 
from the ordinary diagonal split type. — 
Rittenhouse, Fleury Co., Baltimore, Md. 

Stryker Headlight Deflector 

For deflecting the rays of headlights, 
so as to permit the rays to be thrown on 
the ground but not to bother pedestrians 
or approaching cars, the Stryker head- 
light deflector makes use of a bulb in 
which the rays of light are brought 
under control. As shown by the illustra- 
tion, the bulb is darkened so that the 
reflector cannot throw the light to a 
height above the ground sufficient to 
reach the eyes of the pedestrian. The 
deflector can be placed on any globe and 
if one is broken or burned out it can be 
moved to another, since it is indestruc- 
tible. The deflector does not dim the 
rays, it simply deflects them to the place 
where they are most needed. The price 
is $1 a pair.— C. L. Stryker, Buffalo, 
N. Y. 

Dietz Carbon Eater 

The Dietz system takes water vapor 
or steam leaving the radiator through 
the overflow pipe and leads it to the car- 
bureter, where it mixes with the gasoline 
and air and is carried into the cylinders. 
An automatic gate in the pipe line be- 
tween the overflow and the carbureter 
prevents the passage of liquid which is 
drained off by a balance trap at the bot- 
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Rittenhouse piston ring with cross section 




Stryker deflector on headlight bulb 
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Wllmo gas-heating one-piece manifold 



torn. The makers claim that the device 
is a preventive of carbon, a softener 
of old carbon and that it makes the motor 
run more smoothly on less fuel. It .sells 
for $5, installed. — Dietz Carbon Eater 
Co., Gray & Thomas, agents, Denver, 
Col. 

Wilmo Manifold 

The Wilmo manifold takes both intake 
and exhaust gases, the two being sepa- 
rated only by partitions. The object is 
to thoroughly warm the incoming gases 
and so insure their proper vaporization. 
Special manifolds are made to fit most 
of the standard cars on the market and 
in no case is any machine or other fitting 
work required, the manifold fitting ex- 
actly in the place of the original. Better 
running and greater fuel economy are 
claimed for the device. Price, standard 
model, $10; Ford model, $7.50.— Wilmo 
Co., Chicago, 111. 

Tulite Headlight Bulb 

The object of this bulb is to provide 
two degrees of illumination within the 
lamp itself, which is accomplished by 
using two filaments, either of which can 
be switched on. The larger filament 
provides full illumination and the 
smaller gives sufficient light to see from 
40 to 75 ft. ahead of the car. The bulb 
is made in two types; type R is inserted 
with the small filament above the larger, 
projecting the light on the roadway at 
short range, while type A has the small 
filament mostly surrounded by the 
larger so that the diffused light covers 
a large area. In the standard bulb the 
candlepowers of the filaments are 4 and 
20, but other intensities and combina- 
tions can be supplied. — Tulite Auto Bulb 
Co., Detroit, Mich. 

White Coupe Top for Fords 

This mohair top makes use of the 
windshield that comes on the car, but an 
inner shield is built into the top at the 
rear of the regular shield. Two bolts se- 
cure the door of the demountable top to 
the car door and a hinge holds it in place 
at the top. Handles connect with the 
door lock on both inside and out. The in- 
ner shield mentioned and the windows 
are of heavy celluloid made expressly for 
the purpose and are fastened to the 
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frame of the top with turn fasteners. 
For summer driving the side curtains 
and inner shield are removed and the 
back curtain rolled up, if desired. The 
door may be dismounted or left on as it 
is light and correctly hinged. If desired, 
the coupe top may be removed entirely 
and used only for colder weather. A 
fabric cowl is furnished for 1913 and 
1914 models. The makers state that the 
top can be put on in a few hours, full 
directions being supplied. For 1915 or 
1916 models the tops sell for $45 while 
for 1913 or 1914 models the price is $46. 
—Geo. White Buggy Co., Rock Island, 111. 

Whetstone Instrument Board 

This instrument board is designed for 
Ford cars and is made of heavy sheet 
steel, reinforced. It is secured by two 
bolts, and the makers state that it can 
be attached in 10 min., the bolts used be- 
ing already on the car so that no drilling 
is required. The clock, lamp and switch, 
furnished with the complete equipment, 
are finished in nickel. The board is 
enameled black, and alone sells for $1, 
while with clock, lamp and switch the 
price is $4.05. — J. H. Whetstone & Co., 
Lapeer, Mich. 

Guco Garage Tire Pump 

This new garage pump is a self-con- 
tained unit, mounted as shown in the il- 
lustration. A handle is supplied, allow- 
ing it to be easily carried, or it may be 
mounted on a small carriage, if desired. 
The air pump, mounted on the motor, has 
four cylinders, insuring a steady flow of 
air, the corrugations on the cylinders as- 
sisting in dissipating the heat generated 
and keeping the operating temperature 
low. Metal pistons, each with two com- 
pression rings, are used, the connecting- 
rods and main bearings being of bronze. 
The motor is the M. -hp. standard West- 
inghouse type CA or CD, depending up- 
on the nature of the circuit. All elec- 
trical contacts are shielded and all work- 
ing parts inclosed, making it dust-proof. 
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All parts of the pump are lubricated by 
splash. The complete equipment consists 
of a motor-driven pump, a pressure gage, 
an air hose, an acorn connection and a 
snap switch for starting and stopping 
the motor. — General Utility Co., Phila- 
delphia, Pa. 

Webber Carbureter 

Automatic fuel control is vested in the 
air valve of the Webber carbureter, 
which is connected to the needle valve in 
the centrally located spray nozzle 
through an arm and opens the valve in 
proportion to the air opening. A dash- 
pot above the air valve prevents flutter- 
ing. There are two adjustments in ad- 
dition to the air-valve spring tension ad- 
justment; one is for low speed and the 
other for high speed, and these are non- 
interfering. The richness of the mix- 
ture can be regulated by a lever on the 
steering column without upsetting the 
proportions at high and low speeds. The 
carbureter is intended to be used with a 
hot air supply, and fittings for this pur- 
pose are supplied at an extra charge. 
The instrument sells for lhi in., $30; 
1%-in., $35; 1%-in., $40; 2-in., $45.— 
Webber Mfg. Co., Boston, Mass. 

Martin's Fifth Wheel 

One-half of this fifth wheel is designed 
to be mounted under the front end of a 
two-wheeled trailer and the other half 
on the rear of the frame of the towing 
vehicle. The lower circle of the fifth 
wheel is carried on transverse trunnions 
so that strains due to rough roads are 
avoided. The springs take care of twist- 
ing tendencies. The makers state that a 
Ford car can handle a 1500-lb. load on a 
semi-trailer, the trailer wheels being so 
placed that the weight on the rear wheels 
of the car is normal and the trailer 
wheels carry the rest. Price, 18-in., for 
Fords and other light cars, $25; 32-in. for 
1 to 3-ton trucks, $80, and 36-in. for 4 to 
5-ton trucks, $90.— C. H. Martin, Spring- 
field, Mass. 

Foster Owl Searchlight 

The Owl searchlight is provided with 
a swivel which permits it to turn in any 
direction, and which is of such size and 
design that it is unaffected by jolting 
and vibration, although easily moved by 
the hand. The bracket may be easily at- 
tached to any windshield without other 
fittings. The lamp is furnished with 
tungsten bulb, bracket, 3 ft. of cord and 
two sockets for $7.50.— C. H. Foster Ac- 
cessories Co., Chicago, 111. 

Shelby Garage Door Holder 

This device catches the garage door 
when it has swung open and holds it 
until released by a pull on the ring at 
the end of the chain. It is of wrought 
steel and no springs are used. Finish is 
black japan. Price, $1.50.— Shelby Spring 
Hinge Co., Shelby, Ohio. 
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Chassis of new Kissel %- to 1-ton 
truck. Note vacuum fuel feed tank 




Kissel Adds %- to I 
Ton Truck 



New Worm- 
Drive 
Model To 
Sell for 
$1,250— Rear 
Axle 
a Feature 



ANEW departure for the Kissel Motor Car Co., Hart- 
ford, Wis., is in the shape of a new %- to 1-ton 
worm-drive truck which is to sell for $1,260. The 
details of the new design have just been announced and the 
factory has already started on quantity production and is 
ready for immediate delivery. 

The feature of the new design is the David-Brown rear 
axle which has a 56-in. track, and 39-in. spring centers. The 
worm wheel and differential are mounted as a single unit in 
a cast-steel carrier placed in the center housing of the axle. 
With this construction the weight of the truck is carried on 
heavy steel tubes and in the lower part of the axle housing 
is a spacious oil reservoir. An automatic oil level and filler 
plug is fitted to secure constant lubrication. One of the meri- 
torious features of the axle is that it can be taken apart and 
reassembled without removing it from beneath the truck. 

32-Hp. Power Plant 

A Kissel power plant which is rated at 32 hp. and is built 
in the form of a four-cylinder motor of 3% by 5% dimensions 
is employed. This motor is featured by large bearing spaces 
to take care of heavy duty jobs and the crankshaft bearings 
are of white metal, steel-backed and babbitt-lined. Special 
gage steel is used for the valves and the entire valve action 
is inclosed by quickly removable covers. 

An integral forging is used for the camshaft. The bear- 
ing spaces on this also are generous and the construction is 
so arranged that the entire shaft can be removed without 
disturbing the bushings. A further move towards accessi- 
bility has been made by building the crankcase in halves. The 



lower section can be removed without disturbing any other 
part. The crankshaft is supported in the upper half of the 
crankcase and is an extra heavy drop forging. 

Lubrication is by a constant level splash system with a 
positively driven pump forcing the oil through tubes to the 
splash troughs. The oil is strained before entering the pump. 

Carburetion is by a specially made Stromberg instrument 
of Kissel design. Owing to the use of vacuum feed accessi- 
bility is secured by mounting the carbureter quite high. 

A cone clutch with leather facing and adjustable spring 
inserts transmits the drive. Accessibility here is secured by 
rendering the parts all open for inspection through the floor 
of the truck. The clutch and gearset are in unit with the 
motor and the whole plant is suspended at three points. 

Simplicity in the layout of the chassis is secured by re- 
ducing to the minimum the number of operating levers. Both 
the foot and emergency brakes are internal expanding and 
both are equalized. The gearset is connected with the rear 
axle through a grease-packed Spicer Universal joint and 
driveshaft. The differential is a bevel gear design. 

A feature of the truck is that the speeds are automatically 
governed. Twenty m.p.h. can be obtained on third or direct, 
10 on second and 5 on first. The truck has a turning radius 
of 25 ft. which is short for its wheelbase of 125 in. The tires 
are optional, being either 35 by 4% pneumatic or 34 by 8 
front and 34 by 4 rear, solid. The wheels are second growth 
hickory and made to conform with S. A. E. specifications. 

The standard express body is furnished for $150 additional. 
The company will also supply blueprints if a purchaser de- 
sires having the body built by local body builders. 
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Tire Standardization 

THE automobile tire industry is already profiting 
from the efforts of standardization but, while 
a little has been accomplished, very much yet re- 
mains to be done. Standardization has in mind at 
all times the elimination of waste and with some 
tire makers producing considerably more than 100 
different models or sizes of tires, the amount of 
waste is considerable. This waste is the more use- 
less when it may be possible to standardize on nine 
different sizes, with their oversizes. But unfortu- 
nately the entire field is divided into two grand 
divisions on the type of tire manufactured, whether 
clincher or straight-side, and were it possible to 
standardize on either one it would cut the number 
of sizes carried approximately in half. The economy 
in manufacture alone would be large, but there 
would also be the great economy of simplifying the 
amount of stock carried in the hundreds of cities and 
towns throughout the country. Instead of fighting 
each other on this question of clincher or straight- 
side, it would be better for tire maker, for tire 
seller, for car maker and car owner, if the tire in- 
dustry would get together and definitely settle on 
one form of construction or the other, a condition 
which will eventually arrive. 

There are many other problems to be settled 
sooner or later in the tire industry. In the solid 



tire field is the problem of the height of section 
which is at present being pushed by a few com- 
panies. Then, too, is the relative question of the 
pressed-on and the demountable solids. Many factors 
enter into both of these questions which could be 
simplified by the tire makers getting together with 
the spirit of determination to settle questions in 
conference rather than endeavoring to settle them 
by arguments disseminated by salesmen. Much has 
already been done to simplify the solid tire field. 
It was not long ago when if you changed from one 
make of solid tire to another you changed the 
wheels on your vehicle. Those days are already 
happily forgotten, and many of the bothersome ques- 
tions of to-day can be solved with amazing speed by a 
business get-together; not a get-together having in 
mind obtaining some inside information on the other 
fellow, but a business get-together. This has been 
proved many times in other fields and there is no 
reason why there should be any difference in this 
case. 



Car Comforts 

THE comfort of equipment has certainly a great 
deal to do with the sale of an automobile, and 
it is sure that in the coming shows the accessory 
stands will display yet another crop of fittings de- 
signed to provide the greatest luxury for the occu- 
pants of the car. It has been a rule of the past that 
the accessory inventor should develop his ideas, that 
the accessory manufacturer should put them on the 
market, and that the automobile manufacturer 
should, finally, after a few years, apply them to his 
standard car. 

We have seen this happen with the speedometer, 
the self-starter and electric lighting. It is in the 
transition stage with the demountable top that will 
make a true closed car from an open one and there 
are sundry other attachments which may come to be 
standard also. One such is some apparatus for 
warming the interior of a car, whether of the closed 
or open variety. We have several methods for ap- 
plying the waste heat of the exhaust gas to the 
tonneau or the driver's compartment and with a 
very little more development as independent acces- 
sories there should be a place for them in standard 
equipment. 

Another detail which is likely to be slower in 
coming, but may none the less be expected eventu- 
ally, is the tonneau windshield, for as an aid to 
comfort it only needs to be tried once to be ever 
afterward desired. As an attachment it is possible 
to make it fold away with fair neatness, but as 
standard equipment it could be as inconspicuous as 
folding seats have now become. 

That equipment plays a conspicuous part in selling 
a car is accepted as a fact, and this has stimulated 
the invention of thoroughly good fittings which will 
really be appreciated by the motorist. Probably 
the shows just coming will excell all others for the 
display of intelligent accessories of this class, and 
show visitors should make sure they pay proper at- 
tention to the accessory section. 
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Buick to Double 
Plant 

150,000 Cars for 1917— To 
Enlarge All Parts and 
Accessory Plants 

Detroit, Mich., Nov. 23— Special Tele- 
gram — The plant of the Buick Motor Co., 
Flint, Mich., is to be doubled and for 
1917 a production of 160,000 Buick cars 
is contemplated, or double the production 
scheduled for 1916. A new motor cast- 
ings foundry two stories, 470 by 247 ft., 
with basement, will be put up at once. 
Additions to the drop forge plant 40 by 
200 ft are under way and further addi- 
tions will be put up. Half a million dol- 
lars will be spent for this purpose and 
the working force will be gradually in- 
creased but this will not be done as rap- 
idly as desired because several thousand 
new houses will have to be erected in 
Flint to house the men. 

All other plants making parts and ac- 
cessories for the Buick and General Mo- 
tors companies will also be enlarged to 
increase their output facilities. When 
the new motor castings foundry is com- 
pleted the old Michigan Motor Castings 
plant will become a part of the plant of 
the Weston-Mott Co. Three hundred 
Buick cars are now being built daily. 

Crane with Lockhart in Europe 

New York City, Nov. 23 — H. M. 
Crane, chief engineer and vice-president 
of the Simplex Automobile Co., New 
Brunswick, N. J., has accompanied Henry 
Lockhart, president of the Simplex com- 
pany and the Wright Aeroplane Co., on 
his trip abroad to study the recent de- 
velopments made in aeroplane motors in 
England and France. Both Mr. Crane 
and R. B. Wasson, factory manager of 
the Simplex company, have joined the 
Wright company. 

Work Off for Europe 

New York City, Nov. 23— B. G. Work, 
president of the B. F. Goodrich Co., 
sailed yesterday for Europe on the Phila- 
delphia. The trip is made in the inter- 
ests of the French subsidiary of the 
Goodrich company. 

Bell Delivery Car $750 
York, Pa., Nov. 19 — Shipments of 
Bell commercial cars are being made 
from the plant of the Bell Motor Car 
Co., this city. The car is of the light 
delivery type capable of carrying 1200 
lb. and is made with open and closed 
body, being mounted on the same chassis 
as the touring car. It is equipped with 
a Bosch magneto instead of the battery 
coil system, as used on the touring car. 
It has electric lights and starter, Ly- 
coming 3% by 5-in. motor; 112-in. wheel- 



base and uses Hotchkiss drive. Orders 
for quite a number of the cars have al- 
ready been booked by the Bell company. 
Its price is the same as that of the tour- 
ing car and roadster manufactured by 
the company, $750. 

The work on the erection of the two 
large additions at the plant is about be- 
ing completed. Operations in the sev- 
eral departments are being gradually in- 
creased and the output now averages 
two cars daily. 

1916 Pullman on One Chassis 

York, Pa., Nov. 22— The Pullman Mo- 
tor Car Co. will produce but one chassis 
for 1916 with 114 in. wheelbase, canti- 
lever rear springs and equipped with 31 
by 4-in. tires, non-skid all around on de- 
mountable rims. The motor is 3% by 
4 Hi block cast, and a unit with a mul- 
tiple disk clutch and three-speed gear- 
set. Four bodies are mounted on this 
chassis, these being five-passenger tour- 
ing, two- and three-passenger roadsters 
and a coupe which is equipped with the 
C-H magnetic gearshift. The price of 
this model is $990; the others list at 
$740. Among the changes that have been 
made are the adoption of independent ig- 
nition by Dixie magneto and cantilever 
springs. 

U. S. Rubber Co. to Open Lycoming 
Plant 

Williamsport, Pa., Nov. 19— The Uni- 
ted States Rubber Co. will shortly re- 
open the plant of the Lycoming Rubber 
Co., this city. Minor repairs are being 
made to the plant which will be ready 
for operation before Jan. 1. It is un- 
derstood that the company intends to use 
the Williamsport plant as an "overflow" 
factory, that is to manufacture on a 
small scale certain lines which the 
plants of the company already in opera- 
tion are not equipped to make or too busy 
to turn out. 

Kenney With Hyatt Bearing 

Newark, N. J., Nov. 19— W. C. Ken- 
ney has joined the Hyatt Roller Bearing 
Co. as chief mechanical inspector. Mr. 
Kenney comes to the Hyatt company 
from the Northway Motor & Mfg. Co., 
Detroit, Mich., where he was division su- 
perintendent. Previous to his engage- 
ment with that company he was factory 
superintendent of the King Motor Car 
Co. 

Hood Resigns from Detroiter 
Detroit, Mich., Nov. 20— Wallace C. 
Hood, who has been general sales man- 
ager of the Detroiter Motor Car Co., 
has resigned. He was formerly sales 
manager of the old Briggs-Detroiter Co. 
Mr. Hood intends to enter another line 
of business. 



Saxon Motor Car 
Corp. Now 

SucceedsCo. ; Capital $6,000,000 
— To Increase Production 
— Dealers Buy Stock 

Detroit, Mich., Nov. 20 — Another big 
event in the automobile industry of this 
city took place to-day. It was the an- 
nouncement by President Harry W. Ford 
of the Saxon Motor Co., that the latter 
concern has been succeeded by the Saxon 
Motor Car Corp., which has just been in- 
corporated under the laws of New York, 
and whose capital stock is $6,000,000. 

The Saxon Motor Co., which started 
in business in November, 1913, was capi- 
talized at $350,000 of which $250,000 
was common stock and $100,000 was 7 
per cent preferred stock. The entire new 
capital stock is common, and half of this, 
or $3,000,000 will be offered to the public 
at $75 per share, a first payment of $5 
per share being required with all sub- 
scriptions. The subscription books open 
Monday, Nov. 22, and close Nov. 24. 

Dealers Buy Stock 

These $3,000,000 worth of stock were 
bought by a banking syndicate consisting 
of Merrill, Lynch & Co., of New York 
and Detroit. They report that Saxon 
dealers all over the country are buying 
the new issue. 

"Our business has been expanding so 
rapidly," said president Harry W. Ford, 
"that we had to make it possible to 
greatly increase our production and pre- 
pare for the future big business, which 
we anticipate. We have built and 
shipped 17,000 cars in round figures thus 
far this year. Our production schedule 
from the end of August, 1915, to July, 
1916, calls for 27,600 Saxon cars. With 
the increased capital we contemplate 
greatly increasing our production facili- 
ties and the output. 

"In October we made and shipped in 
round figures 2500 Saxons. The Novem- 
ber schedule calls for 2800 and in De- 
cember we expect to turn out and sell 
3000. The demand all over the country 
for our product is growing and I have no 
fear that the demand for automobiles in 
general, the lower priced cars in particu- 
lar, will continue to increase. More and 
more is the automobile bought as a ne- 
cessity rather than a matter of pleasure. 
That is why I believe the automobile 
business will continue to grow." 

The officers of the Saxon Motor Car 
Corp. and the directors are: Harry W. 
Ford, president and general manager; 
Percy Owen, vice-president; Lincoln 
Scafe, secretary-treasurer. Lee Counsel- 
man and George W. Dunham, together 
with the officers, make up the board of 
directors. 
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Springfield Body Co. 
Formed 

$1,000,000 Company to Operate 
Plant in Detroit as Well 
as in Springfield 

Springfield, Mass., Nov. 20— The 
Springfield Body Co. has been incorpo- 
rated for $1,000,000 in this city to take 
over the business of the Springfield 
Metal Body Co. This reincorporation 
has been made necessary on account of 
increased business which has shown a 
gain of 3000 per cent in the last 120 
days. 

Plans are now under way for a plant 
in Detroit which will be used for large 
orders, while the Springfield plant, will 
be used for small orders. 

Hinsdale Smith of Holyoke and A. P. 
Smith of Granby, the owners of the old 
company, are included in the list of in- 
corporators with W. L. Fry of New 
York, E. W. McGookin of Detroit and 
F. W. Fuller of Springfield. 

W. L. Fry has been elected president 
of the company; Hinsdale Smith, vice- 
president and chief engineer; E. W. Mc- 
Gookin, vice-president and director of 
sales; and A. P. Smith, treasurer. Mr. 
Fry became interested in the company 
about a year ago and was instrumental 
in the organization of the new company. 

Both Hinsdale and A. P. Smith have 
been in the automobile business for some 
years. The Springfield Metal Body Co. 
was incorporated with a capital of $20,- 
000 in 1905, occupying the old Boston & 
Albany shops until it moved to Bright- 
wood, where the company owns and 
occupies three large buildings. 

The new stock is divided into $250,000 
preferred and $750,000 common. This 
will probably not be placed before the 
public, but taken by the trade. 

A New Motor Company 
Canton, Ohio, Nov. 19 — The Ohio Mo- 
tor Co., a new concern backed by Canton, 
Springfield and Toledo capitalists, has 
decided to locate a factory for the manu- 
facture of motor devices and accessories 
in this city. A site will be secured and a 
factory 60 by 600 ft will be erected. 
One of the specialties to be manufactured 
is motors for motor trucks, tractors, and 
aeroplanes. 

Steps have been taken to incorporate 
the concern with an authorized capital 
of $500,000 of which $200,000 will be 
paid in. 

Landis Buys Flinchbaugh Mfg. Co. 

Waynesboro, Pa., Nov. 19 — The Lan- 
dis Tool Co., Waynesboro, Pa., this week 
purchased at private sale the plant of 
the Flinchbaugh Mfg. Co. of Green- 
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castle. The price paid was $42,500. The 
Flinchbaugh company, which was en- 
gaged in the manufacture of gasoline en- 
gines and tractors, moved from York to 
Greencastle two years ago and was 
financed by citizens of Greencastle and 
vicinity. 

The Landis Tool Co., employing 800 
persons, manufactures the Landis shock 
diffuser and other automobile accessories. 
The company has been rushed with work 
for the past two years. Last Satur- 
day the employees were given an increase 
of 1 cent an hour. 



Hupp Buys American Gear Plant 
for Axle Plant 

Detroit, Mich., Nov. 22 — A deal in- 
volving $1,000,000 was completed to-day 
whereby the Hupp Motor Car Co. ac- 
quires the plant and property of the 
American Gear Co., Jackson, Mich. This 
is part of the expansion movement 
started by the Hupp company in conjunc- 
tion with the recent increase of its work- 
ing capital. 

The Jackson plant has been taken over 
by the Hupp company and will be known 
as its axle plant. Dubois Young, who 
was factory manager of the American 
Gear Co., will continue with the Hupp or- 
ganization in the capacity of general 
works manager. The plant has been em- 
ploying several hundred men. 

Further announcements will be made 
by the Hupp company concerning fur- 
ther expansion as soon as the details are 
completed. Plans are being made for a 
greatly increased production. 

Reisinger Argo Purchasing Agent 

Indianapolis, Ind., Nov. 20 — N. B. 
Reisinger, who has been purchasing 
agent for the Pathfinder Co., this city, 
has resigned and accepted a similar posi- 
tion with the Argo Motor Co., Jackson, 
Mich. Mr. Reisinger was for many years 
connected with the old Stoddard-Dayton 
Co., before joining the Pathfinder Co. 

Brockway Truck Adds to Plant 

Cortland, N. Y., Nov. 18 — The Brock- 
way Motor Truck Co., this city, has pur- 
chased nearly an acre of land east of its 
present plant and has begun work on the 
foundations of a new building 186 ft. 
long and 40 ft. wide. The second build- 
ing will be added in the spring. The 
buildings are of concrete block. 

Heads Los Angeles Speedway 

Los Angeles, Cal., Nov. 20 — W. M. 
Garland has been elected president of the 
Los Angeles Speedway Association, 
which is capitalized at $1,000,000. Con- 
struction on the 2-mile board track in 
this city has been started. 
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Hupp Capital Now 
$6,500,000 

Increased from $1,000,000— 
$5,000,000 Is Common and 
$1,500,000 Preferred 

Detroit, Mich., Nov. 19— The Hupp 
Motor Car Co. has increased its capital 
stock from $1,000,000 to $6,500,000. Ne- 
gotiations to that effect had been under 
way for some time and the re-financing 
deal was made with the New York bank- 
ers Ladenburg, Thalman & Co., and with 
A. G. Becker & Co., Chicago bankers. 

Of the new capital $5,000,000 is com- 
mon stock and $1,500,000 preferred. 
Previous to the increased capitalization 
the entire capital stock of the company 
was common stock. It is stated, but not 
confirmed by officials of the Hupp com- 
pany, that present common stock share- 
holders will receive a common stock divi- 
dend, but no cash dividend. There is 
also to be a distribution of common stock 
as bonus to go with preferred stock, but 
in what proportion this will be, has not 
been stated. 

The Hupp Motor Car Co., was organ- 
ized in the Spring of 1908, its capital 
stock being $25,000, and it leased a plant 
on Bellevue Avenue. Ever since, the 
business has grown, necessitating the 
gradual increase of the capital stock 
while a larger plant was put up first on 
Jefferson and Concord Avenues and later 
at Mt. Elliott and Milwaukee Avenues, 
the present location. 

Additions were started some time 
ago to further enlarge the plant as the 
production facilities are still inadequate. 
For the season 1916, the company had 
planned an output of 15,000 cars, but, 
according to President J. Walter Drake, 
this is to be increased. 



Crow Gets Big Export Order 
Elkhart, Ind., Nov. 20 — The Crow 
Motor Car Co., this city, is preparing to 
turn out a new roadster called the Crow- 
Elkhart Clover Leaf Roadster. Five 
hundred of the cars have been ordered 
by a distributing agency in London. The 
car is built on a low model with three 
seats in the shape of a clover leaf. It 
sells for $785. 



Chevrolet Assembly Plant for Dallas 
Dallas, Tex., Nov. 19 — It was learned 
authentically in Dallas to-day that the 
Chevrolet Motor Co. will build in 
Dallas an assembling plant similar to 
the Ford assembling plant. It is said 
$250,000 will be spent on the Dallas 
plant and that several hundred men will 
be employed. A site in East Dallas has 
been secured. 
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Autocar Doubles 
Capital 

Now $2, 000, 000 — Sales In- 
crease 70 Per Cent in 
Last Ten Months 

Philadelphia, Pa., Nov. 20 — The Au- 
tocar Co., Ardmore, Pa., has increased 
its capital stock from $1,000,000 to 
$2,000,000 to provide for doubling its 
manufacturing facilities and output of 
trucks and to provide for its rapidly ex- 
panding business. According to a state- 
ment issued by the company, sales have 
increased 70 per cent during the past ten 
months over the corresponding period a 
year ago, this being entirely due to the 
growing domestic demand, the company 
having no war orders. The new stock, 
which, like the original capital, is all 
common, is being closely held by the 
original founders and their associates. 
There are over 3000 owners of Autocar 
trucks at the present time. 



Four Gary Trucks y 4 to 2 Tons 

Gary, Ind., Nov. 20— Gary motor 
trucks, made by the Gary Motor Truck 
Co., this city, are produced in four 
models of %, 1, 1% and 2 tons capacity, 
all of practically identical build except- 
ing in size of main parts. They are of 
standard form throughout, employing 
Buda unit power plants and worm 
drive, with European motor location and 
left steer and control. Their general 
construction is: 

Capacity %-ton 1-ton 1%-ton 2-ton 

Price 

Wheelbase 118 128 135 144» 

Tires, front 36x3 36x3% 36x3% 86x4 

Tires, rear 36x3% 36x4 36x5 36x6 

Drive worm worm worm worm 

Bore 3% 3% 3% 4% 

Stroke 5% 5% 5% 6% 

S.A.E. hp 19.61 22.5 22.5 29 

Speed, m.p.h 15 15 15 15 

•135 optional. 

Eisemann high-tension single ignition, 
with fixed spark is employed and a 
Stromberg carbureter. All motors are 
furnished with governors. 

Sheldon Worm Axles 

Dry disk clutches, faced with Ray- 
bestos take the drive from the motor to 
the three-speed selective gearset amid- 
ships, on each model, from which the 
drive is taken by single shafts with two 
universals each to the Sheldon worm- 
driven rear axles. 

Goodyear S. V. solid tires are stand- 
ard, although pneumatics will be fitted 
if ordered. 

10,886 on Packard Payroll 

Detroit, Mich., Nov. 19 — A few days 
ago the payroll of the Packard Motor 
Car Co., showed that 10,886 men were 



working at the plant. Less than three 
months ago the number was 8200, while 
on Aug. 21, 1914, when representatives 
of the Department of Labor of Michigan, 
visited the factory, there were 4387 men 
and women in the employ of the com- 
pany. This is mentioned to show how the 
Packard business has been growing and 
has made it necessary to increase its 
working force more than 50 per cent 
within one year. This increase in the 
number of men employed is expected to 
continue as the payroll for November is 
scheduled to be more than $800,000 while 
in October it totaled $773,879. 

During October 477 carloads of mate- 
rial and 3,273,560 lb. in less than carload 
lots were received at the plant. 

Employers in New National Body 

New York City, Nov. 18 — The nine- 
teenth annual convention of the National 
Founders' Association, opened to-day in 
this city at the Hotel Astor. While the 
session was executive, the speakers 
unanimously agreed that the time had 
come when the industrial interests of the 
United States should join in a common 
movement to insure a successful founda- 
tion by acquainting legislators and the 
people at large, through one organiza- 
tion, as to their legitimate needs. The plan 
upon which it is proposed to organize 
the employing and manufacturing forces 
of the country into one central organiza- 
tion has not been disclosed in detail, but 
is said that it contemplates the combina- 
tion of the employers of labor in the in- 
dustrial plants throughout the United 
States with special committees selected 
from all to take up and deal with one 
particular object such as foreign trade, 
the tariff, wages, etc. 

Pontiac Car Builders Prosper 

Pontiac, Mich., Nov. 18 — According 
to reports from four local banks, their 
total commercial deposits on Nov. 10, 
showed a gain of $313,681.45 over the 
total on Oct. 31, 1914. The total saving 
accounts showed a gain of $285,460.46 
for the same period. The total deposits 
in these four banks were $5,743,922.64 
Nov. 10, as compared with $5,144,780.83 
at the end of October, 1914. According 
to officials of the banks, this increase in 
bank business is due principally to the 
bigger business of the local automobile 
and parts manufacturing concerns. 

Detroit Cos. Increase Capital 
Detroit, Mich., Nov. 19 — The capital 
stock of the Columbia Castings Co. has 
been increased from $30,000 to $100,000; 
that of the Christie-Kline Forge Co., 
from $3,000 to $10,000 and the capital 
stock of the O. K. Motor Truck Co., from 
$10,000 to $25,000. The latter company's 
name has been changed to that of Lincoln 
Motor Truck Co. 



Materials Still 
Scarce 

Tungsten, at Present Unob- 
tainable, Raises Cost of 
High-Speed Steel 

Detroit, Mich., Nov. 20 — The scarcity 
of materials, either raw or finished, 
needed by automobile and motor car 
parts manufacturers, does not seem to be 
improving, although in some quarters it 
is claimed that the situation is now bet- 
ter than what it was a month or two ago. 
As a matter of fact, it does not seem pos- 
sible and likely that this condition will 
improve as long as so much war material 
is being made in the country for the na- 
tions at war. As one local purchasing 
agent said, there would hardly be any 
scarcity of any material if no motor 
trucks would be exported and as the ex- 
ports of trucks alone is nearly ten times 
in number what the exports were a year 
ago, there may be some truth in the re- 
mark. 

A man who is familiar with the situa- 
tion and who, on account of the big busi- 
ness his firm does, might be called on to 
speak with authority, is W. H. H. Hut- 
ton, Jr., director of purchases at the 
Timken-Detroit Axle Co. Speaking on 
the subject generally and of high-speed 
steels in particular, Mr. Hutton said: 

Every piece of high-speed steel used in 
the making of drills and other tools to 
cut iron and steel contains about 20 per 
cent tungsten, and as tungsten is a Ger- 
man and an Austrian product, and there- 
fore unobtainable at the present time, 
high-speed steel is becoming more costly 
every day. This scarcity of this metal is 
really alarming when judged from the 
motor car manufacturing viewpoint. 

"For instance, at the present time if 
we went on the open market we would 
have to pay over five times more per 
liter for high grade steel than we did at 
the beginning of the war. And the 
grade of steel would be far inferior to 
any we ever bought before, in fact it 
would hardly compare to the very poor- 
est grades offered for sale in this coun- 
try under normal conditions. Not only 
are we now paying much more for what 
we are getting, but we are having a very 
hard time to get any at all. 

"Take drills made of this steel, for in- 
stance. To-day we are paying about 
four times the normal price for %-in. 
drills and about five times the normal 
price for inch drills. Not only are the 
supply houses quoting these steels at the 
list price, minus discounts formerly of- 
fered, but they ask a high premium over 
and above the present list. 

"This condition does not apply to high 
grade steels solely, though. Other ele- 
ments that are extensively used in the 
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manufacture of motor cars and motor 
car parts are equally if not more scarce. 
Antimony has jumped six times its nor- 
mal value. Aluminum has raised 300 
per cent while there is a decidedly rising 
market on copper, tin and spelter, com- 
monly known as zinc. 

"The tin market, however, will soon be 
in much better shape than it is at the 
present time. Big ore men in this coun- 
try have recently opened large furnaces 
in the east to smelt Ecuadorian tin and 
this will relieve the tense situation on 
that product if it does not bring it back 
to normal. 

"There is a little antimony being 
mined now in Death Valley, Southern 
California, but the price of labor and 
bringing it out of the railroads is so high 
that it has not had much effect on the 
price of the refined article as yet. 

"Should the war continue much longer, 
American manufacturers must find some 
way of procuring these essential ele- 
ments, or manufacturing efficiency will 
be greatly handicapped. We must have 
these elements. Now is a good time to 
start producing them commercially in 
this country." 

Sun Moves to Elkhart 

South Bend, Ind., Nov. 22 — The deal 
has just been consummated by which 
the Sun Motor Car Co., Buffalo, N. Y., 
purchased the two factory buildings for- 
merly occupied by the Sterling Motor 
Car Co., Elkhart, Ind. The consideration 
was $30,000. The Sun company will be- 
gin the installation of machinery at 
once. The new company which was in- 
corporated at Buffalo last July, will 
manufacture the Sun light six to sell 
under $1,000. The officers of the com- 
pany are: R. Crawford, president and 
general manager; J. P. Black, secretary 
and treasurer; M. H. Pittman, director; 
Roscoe C. Hoffman, chief engineer; S. A. 
Merinbaum, sales manager; H. A. Min- 
turn, advertising manager; John L. Lar- 
kin, assistant to general manager. All 
of these men are residents of Buffalo, 
with the exception of Mr. Black and Mr. 
Pittman, who are residents of Chicago 
and Mr. Hoffman, who is a resident of 
Argos, Ind. It is the intention of most 
of the officers and heads of departments 
to move to Elkhart. The first machinery 
has been ordered for delivery Dec. IB, 
and it is expected to have the machinery 
installed soon after that time to begin 
operations. Two to four hundred men 
will be employed. 

Nash as Guest of Honor 
Flint, Mich., Nov. 20 — Charles W. 
Nash, president of the Buick Motor Co. 
and of the General Motors Co., has been 
invited as the guest of honor of the semi- 
monthly dinner of the Board of Com- 
merce of Flint, to be given Nov. 23. 



Weight Is Subject of 
N. Y. S. A. E. 

Gasoline Electric Committee 
Reports Progress — Analysis 
of Types— 50 at Session 

New Yobk City, Nov. 19 — At the 
meeting of the Metropolitan Section of 
the Society of Automobile Engineers 
held at the Automobile Club of America 
last night a report of the gasoline-elec- 
tric research committee and a paper on 
Car Weight in Relation to Acceleration 
were read. The report of the committee 
was given by each of the members in- 
dividually covering different sections of 
the work. David Beecroft, chairman, 
gave a summary of the activities of the 
committee, L. G. Nilson, president Nil- 
son-Miller Co., gave an analysis of the 
different types examined and a descrip- 
tion of the Thomas system and W. P. 
Kennedy described the wiring and cir- 
cuits under different conditions in the 
Owen Magnetic car. The paper on ac- 
celeration consisted of miscellaneous 
notes made by A. Ludlow Clayden based 
on observations on the acceleration of 
three typical cars. 

The Thomas System 

The description of the Thomas system 
which is in extensive use in England was 
secured on the occasion of the recent 
visit of Hedley T. Thomson, one of the 
managing directors of the company, to 
this city. This drive, which employs 
two electrical machines with a planetary 
gearset interconnecting them, is being 
successfully used in Europe for heavy 
units. On railway cars having to climb 
grades of 2% per cent with maximum 
load at 10 m.p.h. these systems have 
proven to be a success. 

As the speed of the vehicle increases 
the speed of the first electrical machine 
increases while the speed of the second 
machine decreases until at half speed, 
the speed of the second machine which 
has been in a negative direction reaches 
zero and then after this time increases 
in positive speed until finally at maxi- 
mum vehicle speed both electrical ma- 
chines are running at engine speed. At 
maximum vehicle speed, since the two 
electrical machines are running at equal 
speed with the motor, the whole system 
can be connected by means of a jaw 
clutch, giving solid drive throughout. 

Another electrical system known as 
the Autolectric has been discovered by 
the committee in addition to the previous 
classifications and a new sub-division 
will have to be made for it. 

Autolectric — A New System 

The distinctive feature about this sys- 
tem is that at starting it is purely an 



electrical transmission while after a cer- 
tain vehicle speed has been reached it 
automatically becomes electro-mechan- 
ical. The battery is at all times avail- 
able for starting the engine or running 
the vehicle without the engine and it can 
be charged from the dynamo with the 
vehicle stationary. The motor also au- 
tomatically becomes a generator and can 
be used for braking when the vehicle is 
coasting, the current produced by the 
motor being supplied to the battery. 

With the Thomas transmission the 
motor speed is theoretically intended to 
remain constant. The various units of 
the transmission vary in their speed in 
accordance with the speed of the vehicle. 
Owing to the planetary gearing, the 
second electrical machine runs at the 
same speed as the engine but in the op- 
posite direction when first starting. At 
this time the first electrical machine re- 
mains still. 

Acceleration vs. Weight 

At the conclusion of the gasoline-elec- 
tric committee's report A. Ludlow Clay- 
den read some notes on the observed 
acceleration of three cars which he said 
had been tested extensively on the same 
speedway. He produced tables and dia- 
grams showing the relative power of each 
car, measured in tractive force between 
the tire and the road throughout the 
range of speed of 10 to 50 m.p.h. over 
which all three cars were tested. He 
then gave the results of calculating the 
total amount of work produced by the 
motor of each car during acceleration 
from 10 to 50 m.p.h. and compared this 
with the amounts of power needed to 
produce the observed acceleration sup- 
posing there were no mechanical or air 
resistance. From these two sets of fig- 
ures it was made obvious that the light- 
est of the cars had a large amount of 
excess power, by reason of its lighter 
weight. It also appeared that the re- 
sistance of the cars through mechanical 
and air friction varied very greatly, in 
other words, the air and mechanical re- 
sistance which might have been expected 
to be the same for three cars of closely 
similar size actually proved to be vari- 
able by a large amount. 

A Formula Wanted 

The author asked for comment on the 
results which might lead to additional 
subjects which might be studied, having 
a bearing on the matter, stating it to 
be his ambition to discover a formula 
which would be useful to engineers in 
laying out a car with a certain accelera- 
tion performance as their ideal. To dis- 
cover what is the inter-relation between 
the weight, the horsepower curve, the 
gearing, etc., and the acceleration. It 
was stated that the author's intention 
was to complete a paper in proper form 
in a few months and he asked for sug- 
gestions that would help him in his at- 
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tempt to discover something which en- 
gineers would find really useful. 

Carburetion a Factor? 

Several of the members who entered 
the discussion were of the opinion that 
carburetion would have much to do with 
the final results obtained. Herbert 
Chase, engineer of the Automobile Club 
of America, stated that he had noticed 
in block tests that whereas two motors 
may have the same horsepower curves 
the acceleration figures would differ 
owing to varying carburetion. It waB 
also brought out that accurate drawbar 
pull figures would help in securing a clue 
to the performance of the car and would 
show how much of the lost energy was 
consumed in the car and how much 
through the motor. 

Parry Co. to Build Commercial Bodies, 
Tops and Trailers 

Indianapolis, Ind., Nov. 20— The 
Parry Mfg. Co., this city, manufacturer 
of horse-drawn vehicles, has developed a 
line of commercial bodies for automobile 
chassis, as well as two models of trailer 
and a variety of tops of all styles. The 
chief activities of the company in its 
commercial body line have been directed 
toward designs for the Ford chassis, al- 
though bodies for other makes are not 
to be neglected. The trailers are a two- 
wheeler and a four-wheeler, the connec- 
tion provided being an adaptation of the 
Bradley coupler, permitting a straight 
pull on both ends of the axle that adapts 
itself to the motion of the vehicle to 
which the trailer is attached. These new 
lines will not interfere in any way with 
the manufacture of the company's horse- 
drawn vehicles. 

Babcock to Build Commercial Bodies for 
Fords in Quantity 
Watektown, N. Y., Nov. 20— The H. 
H. Babcock Co., this city, is building 
commercial bodies for Fords in thousand 
lots on the unit plan. There are eight 
different types, to fit every requirement 
in light delivery service, built up from 
one standard body-base by adding units. 
The bodies are delivered painted, com- 
plete with all fittings and ready to as- 
semble. 

Gobron, French Car Maker, Killed 
Paris, Oct. 28 — Jacques Gobron, one 
of the partners in the Gobron Automobile 
Co., of Billancourt, near Paris, is re- 
ported killed in an aerial fight with a 
German machine. He held the military 
rank of lieutenant and joined the French 
air forces at the outbreak of war. Jac- 
ques Gobron was responsible, with his 
brother Jean, for the Gobron automobile 
factory, their father, Senator Gobron 
having died a couple of years ago. The 
company was very, prominent, in the 
early days of the industry, for its double- 
piston motors. 



Order 21,382 New 
6-30 Chalmers 

600 Dealers, in Record-Break- 
ing Convention, Find 288 
Demonstrators Ready 

Detroit, Mich., Nov. 19 — Six hun- 
dred dealers representing the Chalmers 
Motor Co. in all parts of the country 
took the city by storm, and they are 
said to have contracted for 21,382 of the 
new Six-30's before they left. This is 
more than the factory can produce up 
to next June, as President Hugh 
Chalmers promised an output of 18,000 
between now and then. 

Three very full days of fun and busi- 
ness for the Chalmers representatives 
ended with a banquet at the Detroit 
Athletic Club to-night, and it was a fit- 
ting climax of a convention which was 
undoubtedly the largest of its kind ever 
held here, if not in the industry. An 
army of the new Chalmers sixes trans- 
ported the dealers to and from the fac- 
tory and the hotels, and everything was 
done for the visitors to make their stay 
profitable and enjoyable. 

Starting on Monday morning, Nov. 
15, with an opening address by Presi- 
dent Chalmers, the convention was well 
under way the first day. A dinner in 
the convention hall of the Pontchartrain 
Hotel ended the opening day; on the fol- 
lowing evening a beefsteak dinner and 
smoker was held at the Statler Hotel; 
and Mr. Chalmers' closing address on 
Opportunity at the banquet at the Ath- 
letic Club was the parting word. 

Roadster Out April 1 

Paul Smith announced that a road- 
ster will be supplied on the same chassis 
as the touring model Six-30 on April 1. 

A feature of the convention was a 
parade of 288 of the new Six-30 cars and 
enough other Chalmers cars to bring the 
total in line to over 300. This long 
line of machines coursed through the 
main streets and boulevards of the city 
in the afternoon of the first day, follow- 
ing the opening session at the factory 
when the new model was revealed to the 
dealers. It is said that this is the larg- 
est number of cars that a manufacturer 
has had ready in the history of the in- 
dustry on the occasion of the coming of 
the dealers. Following the opening ses- 
sion, the doors were thrown open and 
the dealers saw before them the long line 
of nearly 300 cars. Each car was 
tagged with the name of the dealer to 
whom it was allotted as a demonstrator, 
and the men had a merry time finding 
their own cars. It was like a gigantic 
dinner party, at which each guest must 
hunt for his place card. 

In addressing the dealers Hugh Chal- 
mers gave them due credit for the part 



they have played in the development of 
the Chalmers company. Eight years 
ago it was started here with a capital 
of $150,000, and to-day it has a capitali- 
zation of $8,000,000, and occupies twen- 
ty-four buildings on 26 acres of ground. 

"Since we last met at Cedar Point 
a year ago last July," said Mr. Chal- 
mers, "much has happened in the world. 
At that time the entire world was at 
peace. Now about three-fourths of the 
civilized world is engaged in warfare. 
Much as we deprecate this war, and 
would pray God it may end soon, it 
isn't of our making, and it isn't within 
our power to stop it I think we should 
all pause for a moment and thank God 
that we are American citizens; and, in 
the second place, we ought to be thank- 
ful that we are engaged in an industry 
that commands the respect of the entire 
country, because it has proved in these 
troublous times that it is not of mush- 
room growth, but is one of the real, 
stable industries of the time, and it has 
done much to steady the hand of busi- 
ness during these disturbed days. 

Existence Enforces Progress 

"Not only have we seen great world 
changes in the last sixteen months, but 
we have seen great changes in our own 
automobile industry, and while it has 
been a prophecy for a long time that the 
automobile business would result in a 
survival of the fittest, this is no longer 
a mere prophecy; it is a reality to-day. 
It is no longer possible for a company to 
stand still in this business, because to 
stand still is to retrograde. I believe 
that the successful companies must con- 
tinue to grow bigger or else go out of 
business, because competition is going to 
be even keener in the future than it has 
been in the past. 

Selling Most Important 

"There are four great elements in the 
manufacturing business. These are 
selling, making, recording and the 
management forces. While I do not 
wish to minimize the difficulties of 
making or recording, or of the manage- 
ment, yet I can truthfully say that sell- 
ing is the most important part of any 
business. The reason for it is quite ap- 
parent if you will study the question for 
a few minutes. If we make one car 
right, we can from that model make 
1,000,000 just like it, if we choose to do 
so, because the making of these cars is 
wholly within our control. We buy the 
materials, put up the buildings, buy the 
machinery, employ the men, raise the 
capital, or borrow it, and with these 
things we can create what is called a 
manufacturing plant. But this plant 
would be a mere tombstone in activity if 
it were not for the selling force which 
makes it possible for the wheels to run." 

Isaac F. Marcosson, a noted writer 
and lecturer, when speaking before the 
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Chalmers men on the subject of The War 
and Salesmanship, said in part: 

"Undoubtedly the most impressive 
feature of the foreign conflict and one 
that stands out as the single big lesson 
of the war, is the value of preparedness. 
The Germans were prepared for the 
great business of war. When they 
started the war, they had the map of 
every country in the world literally un- 
der their hats. Before the war cloud 
ever appeared, they had exhibited simi- 
lar traits in their business transactions 
with the rest of the world. 

"When they started out to conquer the 
commerce of the world, they first found 
out what their customers wanted and 
gave it to them. They knew their mar- 
ket, and sent out men who spoke the 
language of the countries in which they 
marketed their goods. Furthermore 
these men lived in their adopted coun- 
tries and became a part of the commer- 
cial fabric. 

"Contrast the conditions in England 
at the outbreak of the war with those 
in Germany at the same period. Here 
unpreparedness is as great a lesson as 
Germany's preparedness. 

War at Motor Car Speed 

"It is hard for us to realize the part 
the motor car is playing in the war. 
Without motor cars, the war could never 
have been carried on in its present scale. 
Wherever you go in Europe, you find 
the war geared up to the motor car. 

"The war has taught us a great les- 
son in civilization. I am glad to see 
that business is neutral — there is no 
creed in salesmanship. We are at pres- 
ent on the verge of a great era of pros- 
perity, and all conditions point to the 
fact that the great business of the fu- 
ture will be the defensive of peace, in- 
stead of toward the offensive of war." 

Becker Is Lakey Foundry Manager 

Muskegon, Mich., Nov. 20 — With the 
appointment of Herman A. Becker, as 
general manager of the Lakey Foundry 
Co., this company will enter upon a new 
era of expanding its business. A new 
machine shop to take the place of the 
present one will be started at once. It 
will be constructed around this old shop 
in order not to interfere with the busi- 
ness of the company, which is growing 
with considerable rapidity. 

Mr. Becker comes from the Rutenber 
Motor Co., Marion, Ind. Previous to 
his connection with this concern he was 
with the Allis-Chalmers Co., Milwaukee, 
Wis., for fourteen years. 

Foundry Buys Havers Plant 
Port Huron, Mich., Nov. 17 — The 
plant of the defunct Havers Motor Car 
Co., has been purchased by the Romeo 
Foundry Co. 



Henry Ford & Son Is 
Tractor Firm 

Profits To Be Divided Among 
Plant Workers and Trac- 
tor Buyers 

Detroit, Mich., Nov. 20 — The Ford 
tractor will be made by the firm of 
Henry Ford & Son, Dearborn, Mich. So 
it was stated by Henry Ford. There will 
be no stockholders and the profits of the 
company, at least a large percentage, 
will be divided among the workers of the 
plant and among the purchasers of the 
tractors, it being intended to sell them 
under a profit-sharing system. 

The big new main plant which is to 
make Dearborn known a little better 
throughout the country and the whole 
world and which is to supersede the pres- 
ent old factory buildings, is to be a four- 
story building, 160 by 800 ft Several 
small buildings which will be a part of 
the whole works have been under con- 
struction for some time, as for insctance 
the power plant and the pattern shops, 
the latter now being completed. 

Several hundred thousand dollars will 
be expended in making the plant the big- 
gest and best equipped tractor plant in 
the world. It is stated that Mr. Ford 
will invest up to $1,000,000 in the plant. 



Industrial Mfg. Co. Formed 

Milwaukee, Wis., Nov. 20 — The in- 
terests owning the Industrial Controller 
Co., this city, have organized a separate 
company, known as the Industrial Mfg. 
Co. to do tool, gage and die work for 
outside concerns, and make a specialty 
of such jobs for motor car and truck 
builders. The regular line of work, elec- 
trical and other controlling devices, will 
not be discontinued, however, as the com- 
pany has orders to keep it busy for more 
than twelve months. The works are well 
equipped and additional machinery will 
be installed as needed. The owners of 
both concerns are Charles G. and James 
B. Welch, formerly of the Welch Bros. 
Motor Car Co., state agents for the 
Packard, and Frank W. Magin, engineer 
and designer. The Industrial Manufac- 
turing Co. is capitalized at $60,000 and 
headquarters will be in the Controller 
company's offices and works. 

Newman to Entertain 1400 

Milwaukee, Wis., Nov. 20 — Harry 
Newman, Inc., Chicago, 111., appointed 
distributor of Chalmers cars in Wiscon- 
sin, Upper Michigan and southeastern 
Minnesota, announces that although Mr. 
Newman will take personal direction of 
the new business, Stanley E. Comstock, 
formerly with the Thos. B. Jeffery Co., 



will be general sales manager, with Snow 
E. Williams, Chicago, as assistant sales 
manager. A. H. Speulda, Chicago, will 
have charge of the business department 
of the headquarters and service station, 
now being established in the former 
packard garage at Grand Avenue and 
Seventh Street, Milwaukee. 

Mr. Newman has issued invitations to 
1400 dealers of the territory, to be his 
guests at Milwaukee on Friday, Dec. 3, 
which is designated Newman Day. The 
object of the assembly will be to discuss 
ways and means for the betterment of 
conditions in the trade and to establish 
friendly relationships among dealers. 
Mr. Newman will tender a banquet to 
the visitors on the evening of Dec. 3 at 
the Hotel Pfister. 

Berger Is Manager of New York Lozier 
Branch 

New York City, Nov. 22 — L. B. Ber- 
ger, Lozier factory sales manager, has 
also been appointed manager of the New 
York branch. Previous to his connection 
with the Lozier company he was with 
the Willys-Overland company in charge 
of Willys-Knight sales. He has installed 
a service system which allows any new 
owner of 50 hr. of free service. A book 
is issued containing 100 %-hr. coupons 
and these are good at any time. 

Simms Additions Under Way 

East Orange, N. J., Nov. 19— Two 
concrete and brick additions to the plant 
of the Simms Magneto Co., Bloomfield, 
N. J., are well under way. One building 
will be 42 by 70 ft. and will contain the 
grinding and dipping departments, while 
the other is 72 by 90 ft and will house 
the storage and shipping departments. 
The additions became necessary to make 
way for more machinery in the main 
factory, the entire output of the plant 
being contracted for well into 1916. 

Baird Saxon Manager in New York 

New York City, Nov. 22— Frank S. 
Baird has become retail sales manager 
of the Saxon Motor Co. of New York. 
He was formerly with the Chevrolet 
Motor Co. in the sales department H. 

C. Turner has also joined the New York 
branch, coming from the Saxon factory. 

Carpenter Represents Pierce in Brooklyn 
Brooklyn, N. Y., Nov. 20— H. L. Car- 
penter has become associated with the 
Pierce interests and the Harrolds Motor 
Car Co., representing both the passenger 
car and trucks of the Pierce-Arrow com- 
pany in Brooklyn and Long Island. 

Fafnir Bearing Branch in Chicago 
New Britain, Conn., Nov. 22— The 
Fafnir Bearing Co., this city, has re- 
cently opened a new branch office at 39 
South Clinton Street, Chicago, HI., with 

D. D. Davis as manager. 
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79,759 Cars in 
Wisconsin 

26,600 New Cars Bought in 
1915— Expect 80,000 Regis- 
trations by Dec. 31 

Milwaukee, Wis., Nov. 20 — Wiscon- 
sin automobile registrations by private 
owners for the calendar year ending Dec. 
31 will aggregate approximately 80,000 
or 5000 more than anticipated at the 
beginning of the year. At the close of 
business on Nov. 18, the Secretary of 
State's office in Madison reported a total 
issue of 79,759 licenses to private own- 
ers, or only 241 shy of the coveted figure, 
80,000. It is considered hardly possible 
that there will be 241 more licenses 
issued before the end of the year, when 
all licenses expire. However, applica- 
tions have been coming in at the rate of 
fifteen to twenty-five daily since Nov. 10. 
On Oct. 25, the total registration was 
79,100, showing that between Oct. 25 and 
Nov. 18, 659 licenses were issued. These 
figures do not take into account the regis- 
tration by dealers, of which there are 
1581. The motorcycle registration is 
8579. Private owners pay $5 as the 
annual fee, regardless of the period dur- 
ing any calendar year that application is 
made. Dealers pay $10 per annum, and 
receive four sets of license plates. Mo- 
torcyclists pay $2 per annum. 

The total registration of private own- 
ers for the year 1914 was 53,161. On 
the basis of figures issued Nov. 19, 
the gain for 1915 already is 26,598, or 
nearly 1600 more than conservative esti- 
mates of the probable gain made at the 
beginning of the year. This goes to 
prove that Wisconsin absorbed approxi- 
mately 26,600 new cars during 1915, in- 
asmuch as licenses are annual and 
licenses are transferable on the sale of 
the car to hold good on the new car, and 
the purchaser of the old car is required 
to take out a $5 license. 

• Boston Dealers Win Fight Against Bad 
Law 

Boston, Mass., Nov. 20 — Boston au- 
tomobile dealers have won their fight 
against the law that was being enforced 
to class them among the junk-dealers 
and pawnbrokers. It started a few 
weeks ago when the police officials went 
about among them and requested that 
each one take out a license at $5 to do 
business in second hand cars, and they 
were notified not to sell any cars that 
they took in before thirty days. The 
dealers refused because it would be a 
very serious hardship to them. 

So acting under orders one of the po- 
lice officials arrested F. A. Hinchcliffe, 
manager of the New England branch of 
the Winton Motor Car Co., charging him 



with refusing to take out a license, and 
also with the selling of a car before the 
thirty-day period expired. 

The Boston Automobile Dealers' As- 
sociation decided to fight the case for 
Mr. Hinchcliffe, and so their attorney 
John B. Sullivan, Jr., appeared for him. 
The attorney showed that the intent of 
the law was to protect people from dis- 
posing of small things that had been 
stolen,' not motor cars. He also showed 
that by paying a license to the State to 
do business as motor dealers they could 
not be expected to pay another license to 
the city of Boston, as no other class of 
people have to pay two licenses to do 
business. After hearing the argument 
by the police attorney the judge stated 
that there was no violation of the law 
and discharged Mr. Hinchcliffe. 

Commercial Agency Liable for Mislead- 
ing Credit Reports 

NEW York City, Nov. 20— The Ap- 
pellate Division decided here this week 
that the Bradstreet Co. is liable to its 
subscribers for damages sustained when 
misleading information is furnished to 
them by the company. The case is of 
importance to all concerns depending 
upon commercial agencies for informa- 
tion concerning the credit of customers. 

The case was that of A. J. Munro, a 
fur dealer, who lost $1,650 on furs de- 
livered to the firm of Jackson & Sulzer, 
now bankrupt. Depending upon infor- 
mation concerning the firm supplied him 
by the Bradstreet Co., Munro extended 
credit to Jackson & Sulzer who shortly 
after were petitioned into bankruptcy. 

The Bradstreet Co.'s defense stated 
that its contract with Munro absolved it 
from any responsibility for errors in in- 
formation furnished concerning the 
standing of a commercial house. Justice 
Laughlin, writing the prevailing opinion, 
concurred in by Justices Dowling and 
Scott, says in part: 

"A reasonable construction of the 
agency contract, I think, is merely to re- 
lieve the defendant from errors and mis- 
takes, but not from knowingly making 
a false report, or gross mistake, or gross 
negligence in making a report to the 
plaintiff." 

Missouri Registrations Gain 45 Per Cent 
Jefferson City, Mo., Nov. 19 — In the 
nine months ending Nov. 1, 20,804 more 
automobiles were registered in Missouri 
than in the whole year of 1914. This in- 
crease of about 45 per cent is shown in 
figures given out at the office of Secre- 
tary of State here to-day. 

Last year a total of 54,489 motor ve- 
hicles were licensed in Missouri. In the 
first nine months of the current regis- 
tration year, 75,293 licenses were issued. 
Of these, 15,199 went to St. Louis and 
9,168 to Kansas City. One-third of the 
total are owned by farmers. 



Co. To Build Cars 
and Tractors 

Corliss Steel Co., Racine, To 
Also Make Gas Engines, 
Tools and Metal Products 

Racine, Wis., Nov. 20 — The organiza- 
tion of the Corliss Steel Co., Racine, 
Wis,, with a capital stock of $10,000, is 
believed to be the preliminary step in the 
establishment of a large automobile, 
tractor and engine business. The pro- 
moters of the new company are all well 
known in the motor car industry, being 
F. Lee Norton, for many years vice- 
president and general manager of the 
J. I. Case T. M. Co., Racine; Capt Wil- 
liam Mitchell Lewis, former president of 
the Mitchell-Lewis Motor Co., Racine, 
and Herbert F. Johnson, also of Racine. 

The Corliss Steel Co. is organized for 
the purpose of manufacturing automo- 
biles, engines, tractors, farm machinery, 
machine tools, and to make and deal in 
forged, stamped and pressed steel and 
metal products. While definite plans 
are withheld for the present, it is re- 
ported on good authority that the new 
concern will begin business in the big 
engineering works of the defunct Wis- 
consin Engine Co. at Corliss, Racine 
County. 

Goby in Motor Engineering Co. 
Cleveland, Ohio, Nov. 22 — The Mo- 
tor Engineering Co., West Third Street, 
Cleveland, Ohio, has been incorporated 
with a capital of $30,000 by C. S. Goby, 
formerly chief engineer of the Goby En- 
gine Co., and others. The company will 
manufacture motors and automobile 
parts; conduct experimental work, such 
as designing and general engineering 
work pertaining to automobiles. The 
new factory building now in process of 
construction will be occupied by the 
new organization about Jan. 1. 

Gorey Buys Herreshoff Parts 

New York City, Nov. 22— J. C. Gorey 
& Co., this city, has purchased from the 
American & British Mfg. Co., Bridge- 
port, Conn., all the remaining parts, 
jigs, tools, dies and patterns of the 
Herreshoff car and can now supply any 
material for these cars. 

Last year the company purchased 
from the Timken Detroit Axle Co. all 
the remaining rear and front axles, to- 
gether with the remaining parts of the 
Herreshoff car. 

Dimmer Ordinance for Wilmington 

Wilmington, Del., Nov. 22 — A dim- 
mer ordinance has been passed for Wil- 
mington by the Street and Sewer Com- 
missioners, who have control of the 
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streets, and it will become effective Dec. 
10. It is similar to the Baltimore law, 
the requirements being as follows: 

All automobile lights In the city at night 
must be dimmed to at least 30 candle-power 
for headlights and 4 candle-power for side 
lights, under penalty of from 11 to 15 for the 
first offense and $25 for each offense after 
the first. 

The owner of a car is held responsible 
unless he can supply the police with informa- 
tion to prove that some other person is re- 
sponsible. 

The ordinary "dimmer" or auxiliary lights 
operated by a switch from the seat will not 
be permitted unless the headlight itself so 
operated is itself so shaded or constructed 
that even when cut in from the seat it will 
not produce glare. 

Gas and electric lights are permitted where 
they do not exceed 4 candle-power. 

The use of any headlight of not over 30 
candle-power will be permitted where the 

flass is covered with tissue paper, paint, 
resting or any other substance of sufficient 
capacity to prevent the outline of the flame 
being made out. 

The requirements do not apply to non- 
residents who are complying with the 
laws of their own States, unless they are 
asked by the police to shut off or dim 
their lights, which they must do. 

After Short-Measure Gasoline Dealers 

Columbus, Ohio, Nov. 21 — Thomas L. 
Calvert, chief of the dairy and food 
division of the Ohio Agricultural Com- 
mission, who also looks after weights 
and measures, is going after garages 
which give short measure in the sale of 
gasoline. A number of inspectors have 
started out in response to complaints 
from numerous automobile owners that 
small garages and store proprietors are 
giving short measure in their measuring 
apparatus. The law provides for a fine 
of $500 and six months in jail, upon 
conviction. 

New Traffic Rules for Ohio 

Columbus, Ohio, Nov. 20 — Under the 
provisions of the new Cass highway law, 
State Highway Commissioner Clinton 
Cown has prepared a set of traffic rules 
and regulations to be effective on and 
after Dec. 5. Some of the rules must 
be obeyed under penalty of the law while 
others are merely suggestions, one of the 
latter being to the effect that all vehicles, 
whether horse-drawn or motor-driven, be 
•equipped with lights at night. Some of 
the points forbidden by the new regula- 
tions are: Unnecessary emission of 
dense smoke from motors; riding on any 
vehicle without consent of the driver; 
and permitting horses or domestic ani- 
mals to run loose on the highways. 

Bijur Strike Off in September 
Hoboken, N. J., Nov. 23 — The article 
in The Automobile for Nov. 18 stating 
that the Bijur machinists had returned 
to work was an error as there was not a 
strike. There was a strike during the 
latter part of August which was de- 
clared off around Sept. 13 without the 
-company giving in to the strikers. 



Territories Buying 
More Cars 

Exports to Hawaii, Porto Rico, 
Philippines and Alaska 
Show Increase 

Washington, D. C, Nov. 21— Figures 
have been compiled by the Department 
of Commerce showing the commerce of 
the United States with its noncontiguous 
territories during September and the 
nine months ended September, together 
with figures for the corresponding 
periods of last year. 

Eighteen automobiles valued at $20,- 
879 were shipped to Alaska during Sep- 
tember, as against three cars, valued at 
$5,100 shipped in September a year ago. 
During the nine months' period the ship- 
ments increased from fifty-four cars, 
valued at $69,703, in 1914, to seventy- 
three cars, valued at $97,926, in 1915. . 

Shipments of cars to Hawaii show a 
healthy growth. During September a 
year ago the number was seventy and 
the value $75,976, increasing to 169 cars, 
valued at $180,083, in September last, 
while during the nine months' period the 
number increased from 616 cars, valued 
at $649,282, in 1914, to 857 cars, valued 
at $926,994, in 1915. 

Automobiles to the number of thirty- 
four, valued at $33,542, were shipped to 
Porto Rico in September a year ago, 
while during September last the num- 
ber was 103 and the value $83,052. Dur- 
ing the nine months' period these ship- 
ments increased from 248 cars, valued at 
$235,357, in 1914, to 529 cars, valued at 
$421,815, in 1915. 

There were eighty-four cars, valued at 
$168,491 shipped to the Philippine 
Islands in September last, as against 
four cars, valued at $4,240, shipped 
there in September a year ago. During 
the nine months' period these shipments 
rose from 355 cars, valued at $360,751, 
in 1914, to 573 cars, valued at $681,712, 
in 1915. 

French Automobile Men Not 
Captured— Where They Are 

Paris, Oct. 23 — German newspapers 
have informed their readers that M. 
Delaunay, of the Delaunay-Belleville 
Automobile Co., has been captured while 
serving as an aeroplane pilot in the 
French army, and also that Georges Si- 
zaire, Albert Guyot and Arthur Duray 
have been made prisoners while driving 
automobiles at the front. 

Fortunately there are a few errors in 
the report. No person of the name of 
Delaunay is attached to the Delaunay- 
Belleville company, the proprietors of 
that concern being Robert and Pierre 
Delaunay-Belleville, both of whom are at- 



tached to their factory, in the suburbs of 
Paris, and engaged on the construction 
of war material. The report seems to 
have as its foundation the capture, early 
this year, of a young aeroplane pilot 
named Delaunay, who has no connection 
whatever with the Delaunay-Belleville 
family. Delaunay was a competition 
driver before the war and won the last 
Tour de France on a Pierron car. After 
serving as an automobile driver at the 
front, he was transferred to the Flying 
Corps, and on his first outing lost his 
way and came down in the enemy's lines. 

Guyot in Argonne 

Since the German report appeared, 
Georges Sizaire has taken President 
Poincare on two trips to the front, and 
at the present moment is in Paris, at- 
tached to the President's reserve staff. 
Albert Guyot is attached to the head- 
quarters staff of one of the armies oper- 
ating in the Argonne, and has only been 
away from the front six days in fifteen 
months. Guyot, who is a certified avia- 
tor, having been the first man to fly in 
Russia, has applied for a transfer to the 
Flying Corps, and expects to be moved 
shortly. 

Duray on Special Work 

Arthur Duray, runner-up in the 1914 
Indianapolis race, is attached to what is 
known as the General Automobile Re- 
serve, and is driving a Delaunay-Belleville 
car. Duray, who volunteered for service, 
was attached to Minister Viviani for 
several months, and is now undertaking 
special missions from Paris to the front. 
Boillot has been made sub-lieutenant and 
is learning to be an aeroplane pilot. 
Goux is driving the military governor of 
Belfort. Jean Chassagne, the Sunbeam 
expert, has been taken out of the artil- 
lery, where he was serving as a sub-offi- 
cer, and is now attached to an important 
aerodrome in the suburbs of Paris. He 
is in charge of a team of mechanics fit- 
ting Sunbeam twelve-cylinder motors to 
French aeroplanes. Victor Rigal, who 
has been both a Sunbeam and Peugeot 
driver, and has performed in America, ie- 
now a sub-lieutenant in charge of an 
automobile convoy. 

Among the old-time automobile drivers 
Victor Hemery is a driving instructor; 
Louis Wagner, of Vanderbilt fame, is 
serving in the artillery; Rougier is an 
aviator; Henry Fournier has charge of 
a shell-making factory; Maurice Si- 
zaire, of the Sizaire-Berwick Co., is in 
command of an automobile repair shop 
at the front; Caillois is doing similar 
work at Chalons; Charles Faroux, auto- 
mobile editor, is attached to the govern- 
ment aeroplane motor laboratory and 
tests all new motors before they are ac- 
cepted by the army; Rene Thomas is 
making aeroplane motor parts in his own 
shop, near Paris. 



Digitized by 



992 



THE AUTOMOBILE 



November tS, 1915 



Gasoline Prices Are 
Higher 

1-Cent Advances Reported 
Throughout Country— Miller 
Rubber Co. Elect Officers 

New York Cmr, Nov. 23 — The rise in 
the price of gasoline in this city yester- 
day to 19 cents a gallon, has followed 
similar ones in the large cities through- 
out the country. The 1 cent rise in New 
York results in a corresponding advance 
in the retail price to 21 cents a gallon. 

In other eastern cities, such as Boston, 
Newark and Buffalo, prices have re- 
ceived 1-cent advances, tank wagon basis. 

In the West, including such cities as 
Chicago, St. Louis, Denver and points in 
Texas, gasoline yesterday was quoting 
at 1 to 2 cents higher. In Texas, the 
present price is 19 cents a gallon, an ad- 
vance of 2 cents. For the fifth time in 
about two months the price of gasoline 
has gone up 1 cent in St Louis, quoting 
at the filling stations at 16 cents. The 
price will be duplicated by the independ- 
ent companies. Gasoline prices have 
been advanced 1 cent a gallon, tank 
wagon basis throughout Wyoming, Mon- 
tana and Colorado by leading distribu- 
tors. Denver prices are now 18 cents a 
gallon, tank wagon basis. The price to 
consumers is 19 cents. This is the sixth 
advance in the retail price within sixty 
days. Chicago prices have been ad- 
vanced 1 cent to 14.102 cents a gallon, 
flat, tank wagon basis. 

A further tightening of gasoline prices 
in the Milwaukee district is indicated by 
the announcement issued on Nov. 19 by 
the independent jobbers to the effect that 
the quotation on tank wagon delivery in 
lots of 100 sral. or more has been with- 
drawn, and in the future the quotation 
will be on the existing tank wagon de- 
livery basis, any quantity. The 100-gal. 
quotation has been uniformly 1 cent un- 
der the ordinary tank wagon price, 
which is about 1 cent lower than the 



filling station quotation. The announce- 
ment, in effect, means a 1-cent increase 
in tank wagon prices for large lots. Only 
two sets of quotations will be issued 
until further notice, as follows: 

Filling Tank Wagon 

Station Delivery 
Sp. Gr. (cent*) (cents) 

69° 14.6 13.6 

62° 16.0 15.0 

65° 19.0 18.0 

70° 22.0 21.0 

Miller Rubber Officers Re-elected 

Akron, Ohio, Nov. 20 — At the annual 
stockholders' meeting of the Miller Rub- 
ber Co., recently held here, all the offi- 
cers and directors were re-elected. This 
includes Jacob Pfeiffer, president, C. T. 
Grant, vice-president; F. B. Theiss, 
treasurer and assistant secretary; W. F. 
Pfeiffer, secretary and assistant treas- 
urer.' They, together with J. M. Doran, 
comprise the board of directors. 

The president's report showed an in- 
crease in surplus to $813,000, and com- 
mon dividends were increased from 10 to 
12 per cent per annum, as reported in 
The Automobile for Nov. 18. Sales 
for the year were 30 per cent greater 
than the year previous. The company 
also increased its floorspace during the 
year by 6% acres. 

Markets Continue Rise 

New York City, Nov. 23 — Market 
prices soared last week. With the ex- 
ception of tin which dropped $3.75 per 
100 lb., prices were extraordinarily 
high. Crude oil from Pennsylvania is 
now selling at $2 a barrel and Kansas 
crude is quoted at $1. Both electrolytic 
and Lake copper reached new high 
marks when the market closed last night. 
Eectrolytic, after an advance of % cent, 
closed at 20 cents a pound. There is an 
enormous domestic demand with large 
buying for future delivery. Foreign or- 
ders for copper have not shown any 
signs of slackening. 

Crude rubber prices reached new high 
marks. Up-River Para yesterday sold 
at 75 cents a pound. First latex pale 



crepe rubber from Ceylon rose to 88 
cents. For several weeks the quotations 
for both Para and Ceylon grades have 
been advancing, but at no time has there 
been such a big jump as between last 
Saturday and yesterday. Higher prices 
are looked for. The recent closing of 
the Suez canal by the English govern- 
ment had a potent effect on the quota- 
tions. Authorities state, however, that 
this is not the only reason for the high 
prices. The stocks of plantation rub- 
ber actually in the London market are 
not very large. According to a recent 
cable, there were 3200 tons lying outside 
that had not been unloaded. The closing 
of the canal will mean that it will take 
three weeks to a month more to lay 
down plantation rubber in London than 
formerly. The amount of Para rubber 
on hand in Brazil is said to be only 
moderate. 

Bill for More Severe Punishment in 
Bay State 

Boston, Mass., Nov. 20 — A bill has 
been filed in Massachusetts to make the 
penalties more severe for motorists. If 
a motorist goes away after an accident 
the penalty is to be a fine of not less 
than $100 nor more than $1,000, and 
imprisonment for not less than three 
months nor more than three years, or 
both a fine and imprisonment. 

In case death results and the driver is 
apprehended after fleeing the penalty is, 
to be not less than ten years nor more 
than twenty years. Also it makes it 
prima facie evidence of willful neglect 
and criminal intent, and in a suit for 
damages if the injured person wins the 
judge shall order that whatever sum is 
awarded by the jury shall be tripled. 

Where convictions occur on charges 
of operating while under the influence of 
liquor the clerks of the courts are or- 
dered to notify the Highway Commission 
within 24 hr. That body is then to- 
suspend the license indefinitely. A sec- 
ond conviction on the same charge calls 
for the permanent revocation. 

New Paterson Distributor in Phila. 

Philadelphia, Pa., Nov. 19— The Pat- 
erson Motor Sales Co., this city, has been 
formed by C. O. R. Kindig and D. M. 
Martin, formerly with the Maxwell Mo- 
tor Co., with temporary offices at Broad 
and Race Streets. The company has been 
incorporated and Mr. Eindig is presi- 
dent. Mr. Martin, who is vice-president 
and treasurer, will concentrate on the 
wholesale end. 

Stewart- Warner Salesmen Meet 

Chicago, III., Nov. 22 — The sales 
force of the Stewart-Warner Speed- 
ometer Corp. concluded a five-day meet- 
ing here yesterday in which three days 
were given to factory inspection and two- 
days to a convention at the Hotel Slier- 



Daily Market Reports for the Past Week 



Material. Tues. 

Aluminum 58 

Antimony 36 

Beams and Channels, 100 lb 

Bessemer Steel, ton 25.50 

Copper, Elec, lb ]§54 

Copper, Lake, lb .1854 

Cottonseed Oil, bbl 7.74 

Cyanide Potash, lb 23 

Fish Oil, Menhaden, Brown 47 

Gasoline, Auto, bbl ■18 

Lard Oil, prime -?2 

Lead, 100 Tb 5.25 

Linseed Oil •£* 

Open-Hearth Steel, ton 27.00 

Petroleum, bbl., Kansas, crude 1.00 

Petroleum, bbl., Pennsylvania, crude 1.90 

Rapeseed Oil, refined 85 

Rubber, Fine Up-River, Para .64 

Silk, raw, Italian 4.80 

Silk, raw, Japan 4.55 . 

Sulphuric Acid, 60 Baume 1.00 

Tin, 100 lb 43.50 

Tire Scrap °4Ji 



Wed. 

.58 

.3754 
1.77 
28.00 

.19 

.19 
7.77 

.23 

.47 

.18 

.92 
5.25 

.64 
28.00 
1.00 
1.90 

.85 

.64 



1.00 
43.00 
.04« 



Thurs. 

.58 

.3754 
1.77 
28.00 

.19 

.19 
7.80 

.23 

.47 

.18 

.92 
5.25 

.64 
28.00 
1.00 
2.00 

.85 

.65 
4.90 
4.75 
1.00 
41.63 
-04J* 



Frl. 

.57 
.38 
1.77 
27.00 

.195? 
7.88 

.23 

.47 

.18 

.92 
5.25 

.65 
28.00 
1.00 
2.00 

.85 

.67 



1.00 
40.63 
.05 



Sat. 

.58 

.38 
1.71 
27.00 

.1951 

.1954 
7.85 

.23 

.47 

.19 

.92 
5.25 

.64 
28.00 
1.00 
2.00 

.85 

.68 



1.00 
40.63 
.05 



Week's 
Mon. Changes 

.57 —.01 
.38 +.02 
1.77 

27.00 +1.50 
.19M + .0154 
.19fJ +.015? 



8.06 
.23 
.48 
.19 
.92 
5.25 
.64 
28.00 
1.00 
2.00 
.85 
.75 
4.95 
4.85 
1.00 
39.75 
.05 



+.32 

+:6i 

+.01 



+ 1.00 

+:io 

+.'ii 

+.15 
+ .30 

— 375 
+.0054 
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man. Thirty-eight representatives from 
all parts of the country were in attend- 
ance. During the three days at the fac- 
tory they were given practical demon- 
strations of the mechanical features of 
the company's product and at the two- 
days' convention, that which they had 
seen demonstrated at the factory was 
further explained by means of charts 
and diagrams. Luncheon was served on 
the last day. 

White Not to Exhibit 

New York City, Nov. 22— The White 
Co., Cleveland, Ohio, has decided not to 
exhibit at either the New York or Chi- 
cago show. It is understood that one 
cause of the company deciding not to 
exhibit was that at the recent drawing 
for space, a new rule was put into force 
by which the order of drawing was in 
proportion to the amount of passenger 
car business done during the previous 
year, whereas formerly the order of 
drawing was determined by the total 
volume of business of passenger cars 
and trucks. White is one of the largest 
producers of trucks and voting this part 
of their business out of the reckoning 
naturally placed them further back in 
the list of drawing. 

Ames Co. Handles Packard and Dodge 

Owensboro, Ky., Nov. 20 — The Ames 
Motor Car Co., this city, has secured the 
agency for the Packard and the Dodge. 

Ford Parts Sold in 10-Cent Store 

Philadelphia, Pa., Nov. 20 — Parts for 
Fords are being sold in a 10-cent store 
in this city. A counter is being devoted 
exclusively to the sale of parts for Ford 
cars at 10 cents each. 



Securities Continue 
to Rise 

Paige 110-Point Rise and Ajax- 
Grieb 50-Point Feature 
Market 

New York City, Nov. 23 — Automobile 
and tire issues continued their upward 
movement in prices last week, some of 
the stocks reaching new record marks. 
General Motors gained 27 points and 
reached the high mark of 419; Goodyear 
closed at 338 with a gain of 10 points; 
Paige-Detroit made a record mark of 
660 or 110 points higher, the stock last 
week showing an 85-point rise, and Ajax- 
Grieb, which closed on Saturday at 350, 
developed a 50-point rise. 

A number of the stocks rose to high 
points during the week and then dropped, 
among these being Willys-Overland, 
which rose to 245 on Wednesday and 
then dropped to 228 on Saturday, and 
Studebaker, which rose to 167% on Wed- 
nesday and then dropped to 151 on Sat- 
urday. 

Saxon Stock Sells Well 

The subscriptions for stock of the 
Saxon Motor Co. are coming in very 
heavily and it is expected that the stock 
will be oversubscribed. 

Several issues dropped, notably Port- 
age Rubber common, which went down 
15 points, and Kelly-Springfield second 
preferred, which dropped 18 points. 
Peerless common went down 5% points 
and Chalmers common dropped 5 points. 
Willys-Overland common closed with a 
19-point loss. 



There were a few small gains such as 
5 points for Reo Car; 6 and 2 points for 
Stewart- Warner common and preferred; 
and 2 points for General Motors pre- 
ferred. _ 

Auto Wheel Co. Adds Again 
Lansing, Mich., Nov. 17 — For the 
third time since March 1, an addition to 
the plant of the Auto Wheel Co., is to 
be built. It will take the place of a 
wooden building and will occupy all the 
vacant land on the west side of the plant. 
Ten new dry kilns will be installed, 
bringing up the total the company will 
have to twenty-seven. At least fifty 
more workingmen will be given employ- 
ment by Jan. 1. The additions and new 
equipment put in by the company this 
year represent an expenditure totalling 
to $75,000. _ 

Studebaker Service Building Finished 
New York City, Nov. 22 — The Stude- 
baker storage and service building in 
Long Island City has been completed 
and will be occupied this week. It is a 
concrete structure 80 by 160 on the 
western side of Anable Avenue, south 
of Meadow Street. 

Owner Convicted of Manslaughter in 
New York 

New York City, Nov. 18— The first 
conviction for manslaughter resulting 
from an automobile accident that ever 
has been found in Queens County was 
returned yesterday by a jury in the case 
of M. H. Conroy, who ran over a Long 
Island Railroad flagman. The conviction 
was liable to carry a 16-year sentence, 
but Judge Humphreys inflicted a penalty 
of only three months imprisonment. 



Automobile Securities Quotations on the New York and Detroit Exchanges 




Aiax-Grieb Rubber Co., com. 
Aiax-Grieb Rubber Co.. pfd. 

Aluminum Castings, pfd 

T. I. Case, preferred 

Chalmers Motor Company, com 

Chalmers Motor Company, pfd 

Chevrolet Motor Co 

Electric Storage Battery Co 

Firestone Tire & Rubber Co., com 

Firestone Tire & Rubber Co., pfd 

General Motors Company, com 61 

General Motors Company, pfd 8254 

B. F. Goodrich Company, com 20 

B. F. Goodrich Company, pfd 87 

Goodyear Tire & Rubber Co., com 175 

Goodyear Tire & Rubber Co., pfd 

Gray & Davis, Inc., pfd 

International Motor Co., com 

International Motor Co., pfd 

Kelly-Springfield Tire Co., com 53 

Kelly-Springfield Tire Co., 1st pfd 70 

t Kelly-Springfield Tire Co., 2nd pfd 85 

Maxwell Motor Company, com 14 

Maxwell Motor Company, 1st pfd 43 

Maxwell Motor Company, 2nd pfd 17 

Miller Rubber Company, com 

Miller Rubber Company, pfd 

New Departure Mfg. Co., com 

New Departure Mfg. Co., pfd 

Packard Motor Car Company, com 

Packard Motor Car Company, pfd 89 

Paige Detroit Motor Car 

Peerless Motor Car Co., com 

Peerless Motor Car Co., pfd 

Portage Rubber Co., com i 

Portage Rubber Co., pfd 

Regal Motor Co., pfd 

•Reo Motor Truck Company 1054 

•Reo Motor Car Company 21 54 
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Bid Aaked Ch'g 

350 450 + 5G 
101 110 



97 
354 



62*4 
83 54 
22 



187 



54 

75 

95 

1454 

45 

18 



100 



1154 
22tf 



145 


160 




102 


104 




123 


126 




419 


423 


+.27 


11454 


116 


+ 2 


70 


7154 




111 


112 




338 


342 


-fcio 


111 


11254 


+ 1 


35 


38 




55 


65 


—9 


297 


302 


+2 


75 


77 


—18 


270 


277 




72H 


73 y t 


—5 


99 


101 


—2 


56 


5654 


—5 


248 


250 


—1 


109>4 


11054 




130 


135 


— i 


99 


102 


—i 


660 


710 


+ 110 


36 


40 


—5 


65 


75 


—is 


98 


100 




17 






21 


22 




54 


56 


+ 5 



Bid 

Splitdorf Electric Co., pfd 

Stewart- Warner Speed. Corp., com 40 

Stewart- Warner Speed. Corp., pfd 92 

Studebaker Corporation, com 27 

Studebaker Corporation, pfd 

Swinehart Tire & Rubber Co 



1914 . 

Asked 

42 
98 



/ 1815 , Wk'a 

Bid Aikad Ch'ge 



81 



88 
108 
151 
111 



Texas Company 

U. S. Rubber Co., com 



4354 
94 



4454 
9654 



53 
107 



93 
110 
153 
113 

90 

54 
108 



+6 

±1 



—1 
+ 1 



71 
90 



180 
75 
68 
87 
15 
45 
20 

100 



110 
228 
113 



—19 
+2 



U. S. Rubber Co., pfd 

Vacuum Oil Company 

White Company, preferred 

Willys-Overland Co., com 69 

Willys-Overland Co., pfd 85 

OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 
ACTIVE STOCKS 

Chalmers Motor Co., com 97 

Chalmers Motor Co., pfd 9354 

Continental Motor Co., com 155 

Continental Motor Co., pfd 

General Motors Co., com 6654 

General Motors Co., pfd 85M 

Maxwell Motor Co., com 14 

Maxwell Motor Co., 1st pfd 4254 

Maxwell Motor Co., 2nd pfd 18 

Packard Motor Car Co., com 

Packard Motor Car Co., pfd 89 

Paige-Detroit Motor Car Co 

•Reo Motor Car Co 21 H 



•Reo Motor Truck Co. 
Studebaker Corp., com. 
Studebaker Corp., pfd. 



1054 



225i 



24254 
9054 
400 
114 
72 
99 
5354 
134 
100 
675 
5354 
2154 



232 
114 



162 

255 

430 
116 

75 
101 

57 



5454 



•Atlas Drop Forge Co 

Ford Motor Co. of Canada 

Ktlsev Wheel Co 185 

•W. K. Prudden Co 19 

Regal Motor Car Co., ofd 

•Par value $10. tOld stock. 





150 


154 


S 


109 


114 


25 




29 


500 


2000 


2750 




220 




2054 


24 X 


a* 


25 


18 





+23 
-Htf 
—1 
— 154 
— 55* 
+3 

+75 
+ 1 

—754 
—1 



54 
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40 More Show Ex- 
hibitors 



39 Additional Accessory Firms 
—Greer Co. To Show Ford 
at Chicago 

New York City, Nov. 20 — Thirty-nine 
accessory exhibitors have been added to 
the coming New York City and Chicago 
automobile shows and the Erwin Greer 
Co., will also exhibit the Ford car in 
Chicago. The new accessory exhibitors 
are: 

AT BOTH NEW YORK AND CHICAGO 

Cleveland Worm & Gear Co. .Cleveland, Ohio 
Compression Inner Tube Co ... Louisville, Ky. 

Gas Engine Efficiency Co St. Louis, Mo. 

K-W Ignition Co Cleveland, Ohio 

Motor Knowledge New York City 

Pull-U-Out Sales Co St. Louis, Mo. 

Strauss & Buegelelsen New York City 

Swedish Crucible Steel Co Detroit, Mich. 

Victor Lamp Co Cincinnati, Ohio 

X Laboratories Boston, Mass. 

NEW YORK ONLY 

J. Alexander Mfg. Co New York City 

Bridgeport Coach Lace Co. . Bridgeport, Conn. 

M. K. Bowman-Edson Co New York City 

Cox Brass Mfg. Co Albany, N. Y. 

Dayton Rubber Mfg. Co Dayton, Ohio 

Disco Electric Starter Co Detroit, Mich. 

Eastern Rubber Co Philadelphia, Pa. 

Ericson Mfg. Co Buffalo, N. Y. 

Hartford Clock Co Hartford, Conn. 

J. H. Tonneau Shield Co New York City 

Marathon Tire Sales Co New York City 

Marvel Mist Mfg. Co Brooklyn, N. Y. 

Motor Appurtenances Corp... New York City 

Motor Necessity Co Chicago, 111. 

Motor Products, Inc Stamford, Conn. 

Norpareil Horn Mfg. Co New York City 

G. Piel Co., Inc Long Island City, N. Y. 

Stewart Accessories Co Detroit, Mich. 

Utility Products Co., Inc New York City 

Weston Electrical Instrument Co 

I^GTVRrlc N J 

Woodbridge Chemlcai Co. '. . '. .New York City 
FOR CHICAGO ONLY 

Apex Electric Mfg. Co Chicago,IlL 

Auto Parts Mfg. Co Milwaukee, Wis. 

Columbus Varnish Co Columbus, Ohio 

Gray Bros. & Co Chicago, 111 

Greer College of Motoring. Chicago, 111. 

W. H. Howell Co Geneva, III. 

Simplex Short-Turn Gear Co. .Anderson, Ind. 
Wales & Anderson Chicago, 111. 



Mail Trucks in St. Louis 

St. Louis, Mo., Nov. 15— The St. 
Louis mail service to-day was motorized. 
Fifty new government owned motor 
trucks replaced the wagons, street cars, 
leased automobiles, bicycles and what- 
nots which heretofore had been used in 
collecting and delivering mail in this city 
and its suburbs. 

Twenty of the trucks were delivered 
to the government by the General Mo- 
tors Truck Co. of this city at a cost of 
about $30,000. Fourteen are of 1500-lb. 
capacity and six of 3000 lb. 



Curbstone Dealers Need No License 
Lansing, Mich., Nov. 18 — According 
to an opinion given by Attorney-General 
Grant Follows, to Secretary of State 
Coleman C. Vaughan, automobile deal- 
ers or agents who sell cars but have no 
garage or do not operate a garage, and 
who are generally spoken about as curb- 
stone dealers, do not have to take out a 



dealer's license. They must, however, 
register each machine they control and 
operate or get a general license number 
for them as provided by the law. 

The opinion was brought about in re- 
ply to the following letter from the Sec- 
retary of State: "We have several par- 
ties in this place that are running a 
curbstone agency, that is, they have the 
agency for different makes of cars and 
are selling same but still do not run a 
garage. Can you tell us if these parties 
are supposed to have a dealer's license 
and pay a license of $50 like other par- 
ties who own garages, or are they ex- 
empt? We feel that if they are selling 
cars they should have a dealer's license 
and we would be pleased to have you ad- 
vise us on the matter." 

Cooper in Stutz Wins Ariz. Grand 
Prize 

Phoenix, Ariz., Nov. 20 — Special 
Telegram — Earl Cooper added another 
victory to the Stutz string to-day when 
he was awarded first honors in the Ari- 
zona Grand Prize, the closing feature of 
the annual State Fair. The race, sched- 
uled for 150 miles was called at 5.25 p. m. 
because of darkness and dust. At that 
time Cooper was leading. He had cov- 
ered 109 miles in 1 hr. 42 min. and 30 
sec., an average of 63.8 m.p.h. 

When the race was called Parsons, 
also at the wheel of a Stutz, was second, 
having completed 108 miles in 1 :42, 
while Walterman, driving an Overland, 
was third, his time for 103 miles was 
1 hr. 42 min. 31 sec. Out of a field of 
thirteen starters the following cars were 
still in the race when flagged: 

Sebring, Haibe, 102 miles; Apperson, 
Price, 100 miles; Durant Special, Dur- 
ant, 97 miles; Duesenberg, Bolden, 93 
miles; Stutz, Wood, 93 miles; and Na- 
tional, Reeves, 86 miles. 

Barney Oldfield's Fiat went out with a 
broken connecting-rod before it had cov- 
ered a mile. 

90 Per Cent Rebate to St Louis 
Exhibitors 

St. Louis, Mo., Nov. 19 — A rebate of 
90 per cent to exhibitors at the last an- 
nual automobile show held by the St. 
Louis Manufacturers' and Dealers' As- 
sociation has been declared. Joseph A. 
Schlecht, chairman of the show commit- 
tee, said that the earnings of the show 
would warrant even a 92.8 per cent re- 
bate, but it was considered advisable to 
divert 2.8 per cent of the earnings into 
the treasury of the association. 

This is the largest rebate ever paid in 
the history of the organization. The 
largest previous rebate was 60 per cent, 
paid to member exhibitors at the 1913 
and 1914 shows. Exhibitors at the 1915 
show who were not members of the as- 
sociation will not share in the rebate. 



Rules for Amateur 
Race 

Drivers Must Own Cars Which 
Must Be 1914 Models 
or Newer 

Chicago, III., Nov. 22 — The contest 
board of the Chicago Automobile Club 
has accepted a set of rules, drafted by 
a special committee, under which the 
amateur drivers' race, tentatively sched- 
uled for the Chicago speedway in May, 
probably will be run. 

The rules, which have been sent to the 
A. A. A. contest board for ratification, 
stipulate that only amateurs may par- 
ticipate in the proposed event and that 
each entrant must own the car. The 
nomination of any car antedating a 1914 
model will be refused. 

Each car must carry complete equip- 
ment as listed in the catalog of the 
maker, with the following exceptions — 
spare tires and wheels, tool box and jack. 
Lamps and windshields may be removed 
at the track on the day of the race but 
tops must be carried. 

In order to qualify, each driver must 
make one lap of the 2-mile track at an 
average of 55 m.p.h. or better. After 
the time trials, the cars will be divided 
into three equal divisions and three 
elimination heats, each of 20 miles, run. 
The first four cars to finish in each heat 
will be eligible to compete in the finals, 
which will be a 50-mile contest. 

Although the date of the proposed race 
is more than five months away, twelve 
entries already have been promised. 
They include four Mercers, three 
Stutzes, two Nationals, two Cadillacs 
and a Steams-Knight 

Motor Mail Service for Chicago 
Chicago, III., Nov. 19 — Beginning 
Nov. 21, seventy-six White trucks will 
supplant the street car service between 
the main postoffice and the outlying sub- 
stations. When circumstances permit 
all horse-drawn vehicles in the postal 
service of Chicago will be superseded by 
motor vehicles. The cars are to be 
owned and operated directly by the fed- 
eral government, whereas the team and 
street car service which they will re- 
place was under contract by private 
owners. 

Speedwell Receiver Finishes Work 

Dayton, Ohio, Nov. 18 — C. R. Green, 
receiver for the Speedwell Motor Car Co., 
in the action of the Dayton Savings & 
Trust Co. for foreclosure on mortgage 
bonds, has filed his final account and been 
discharged as receiver. His report shows 
$19,180.20 received and expended as re- 
ceiver between Aug. 4 and Nov. 4, 1916. 
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Howe Rubber Add*— The Howe Rub- 
ber Co., New Brunswick, N. J., maker 
of automobile tubes, will expend $70,000 
for the construction of a new factory 
building in that city. 

Equipment Co. to Build — The Cham- 
pion Auto Equipment Co., Chicago, 111., 
has purchased a plant at Wabash, Ind., 
where it will manufacture automobile 
tires, tire inflators and pumps. 

To Make Parts in Boonton— The Cen- 
tral Machine & Supply Co., New York 
City, has acquired a site at Boonton, 
N. J., where it plans to establish a plant 
for the manufacture of automobile parts. 

To Make Tires — A tire plant is planned 
for Wichita, Kan., by the Wichita Auto 
Tire Manufacturing Co. with a capital of 
$600,000. The incorporators are Charles 
Darrigrand, Ransom Stephens, C. H. 
Matson, W. T. Watson and M. V. Price. 

National Rubber Adds — The National 
Rubber Co., Pottstown, Pa., is having a 
two-story reinforced concrete factory 
and a one-story power house built at 
Pottstown. The former is 135 by 170 ft. 
and the latter 45 by 120 ft. 

To Make Spring Wheels— The Mon- 
tana Improved Wheel Co., recently in- 
corporated, contemplates the construc- 
tion of a plant at Bozeman, Mont., for 



the manufacture of a spring wheel for 
automobiles. 

Savage Tire Adds — The Savage Tire 
Co., San Diego, Cal., will build an addi- 
tion to its plant on Main Street. 

Oregon Co. to Build — The Oregon 
Motor Car Co., Portland, Ore., is prepar- 
ing to build a plant 100 by 100 ft, cost- 
ing $30,000. 

Double-Tread Tire Plant in Salt Lake 
City — A. C. Friedman and Frank Sale, 
president and vice-president of the West- 
ern Double Tread Tire Co., 1241 Broad- 
way, Denver, and Leo Jacobson, are or- 
ganizing a Utah corporation to operate 
a double-tread tire plant in Salt Lake 
City. 

To Make Steel Wheels — A new firm 
to be incorporated as the Ideal Wheel 
Co. will be established in Massillon, Ohio, 
for the manufacture of steel wheels for 
automobiles. Arnold Markel, Cincinnati, 
will be general manager. It will occupy 
a building at the plant of the Everhard 
company. 

Limousine Top Buys Bldg. — The 

Limousine Top Co., Kalamazoo, Mich., 
has purchased a two-story building, 50 
by 200 ft. which was part of the old 
Michigan Buggy Co. plant. A ware- 
house, 40 by 80 ft., has also been 
acquired. The company's business re- 



quired these additions to meet the big 
increase in sales. 

A. O. Smith Adds— The A. O. Smith 
Co., Milwaukee, Wis., pressed steel 
frames, parts and motor trucks, is about 
to erect a new boiler house to accom- 
modate the increased demand of its 
power plant. The building will be 40 
by 70 ft in size and 50 ft high, and 
contain three 300 hp. boilers, together 
with the latest conveying, stoking and 
pumping equipment The company will 
spend $35,000 in the improvement. 

Gemmer to Increase Production. — The 
Gemmer Mfg. Co. of Detroit, Mich., 
which makes steering gears, will greatly 
increase its production when additions 
to the plant, now under way, are com- 
pleted. One addition consists of a two- 
story building, the size of which is part- 
ly 171 by 60 ft. and partly 138 by 60 ft 
An alley, 20 by 350 ft, has been closed 
to give further room. These additions 
will enable all departments, principally 
the assembling, service and machine de- 
partments, to be relieved of their pres- 
ent pressure. According to officials, the 
business of the company is very good 
and orders now on hand will keep the 
plant running to full capacity for the 
next six months. The outlook is the 
brightest the company ever had. 



The Automobile Calendar 



Nov. 22-27 Binghamton, N. Y., Show, 

State Armory, Bingham- 
ton Automobile Dealers' 
Assn. 

Nov. 2S Phoenix, Ariz., Grand Prix 

Race, State Fair Course. 

Nov. 29-Dec. 4.. . .Electric Prosperity Week. 

Dec. 5 Worcester, Mass., Ameri- 
can Road Builders' Assn. 
Day. 

Dec 6-11 Springfield, Mass., Show, 

Auditorium. 

Dec 7-10 New York City, American 

Society of Mechanical 
Engineers Convention. 

Dec. 31 -Jan. 8 New York City, Sixteenth 

Annual National Auto- 
mobile Show ; Grand 
Central Palace ; National 
Automobile Chamber of 
Commerce. 



1916 

Jan. 3-9 Importers' Salon, Hotel 

Astor. 

Jan. 5-6 New York City, S. A. E. 

Winter Session. Stand- 
ards Committee Meeting. 

Jan. 7, 8, 10, 11. . .New York City, Convention 
National Assn. of Auto- 
mobile Accessory Job- 
bers. 

Jan. 7-13 Milwaukee, Wis., Show, Au- 
ditorium. 

Jan. 8-15 Cleveland, Ohio, Show, Wig- 
more Coliseum, Cleveland 
Automobile Show Co. 

Jan. 8-15 Philadelphia, Pa., Show, 

Philadelphia Auto. Trade 
Assn. 



Jan. 10-15 New Bedford, Mass., Show, 

State Armory. 

Jan. 15-22 Detroit, Mich., Show, De- 
troit Automobile Dealers' 
Assn. 

Jan. 17-22 Rochester, N. Y., Show, Ex- 
position Park, C. A. Sim- 
mons, Mgr. 

Jan. 17-22 Wilmington, Del., Show, 

Wilmington Automobile 
Show Assn. 

Jan. 18-22 Baltimore, Md., Show, Fifth 

Regiment Armory. 

Jan. 18-22 Lancaster, Pa., Show, Con- 

estoga Park Pavilion. 

Jan. 22-29 Montreal, Que., Show, Al- 

my's Bldg., Automobile 
Trade Assn., Ltd. 

Jan. 22-29 Chicago, 111., Show, Na- 
tional Automobile Cham- 
ber of Commerce ; Coli- 
seum and First Regiment 
Armory. 

Jan. 23-30 Portland, Ore., Show, Port- 
land Automobile Dealers' 
Trs d© A.8S n 

Jan. 24-29 Buffalo, N. Y.', Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

Jan. 29-Feb. 6. .. .Columbus, Ohio, Show, 
Memorial Hall, Columbus 
Automobile Show Co. 

Jan. 29-Feb. 5 . . . .Minneapolis, Minn., Show, 
National Guard Armory, 
Minneapolis Trade Assn. 

Feb. 7-12 Kansas City, Mo., Show, 

Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

Feb. 9-12 Peoria, 111., Show, Coliseum. 

Peoria Automobile and 
Accessory Assn. 



Feb. 14-19 Des Moines, la.. Show, Dea 

Moines Auto. Dealers' 
Assn. 

Feb. 19 Newark, N. J., Show. 

Feb. 20-27 Grand Rapids, Mich., Show, 

Klingman Furniture Ex- 
hibition Bldg., Automo- 
bile Business Assn. 

Feb. 21-26 Louisville, Ky.. Show, First 

Regiment Armory. 

Feb. 21-26 Omaha, Neb., Show, Omaha 

Automobile Show Assn. 

Feb. 21-26 Syracuse, N. Y, Show, 

Syracuse Automobile 
Dealers. 

Feb. 2 9 -Mar. 4.. . .Ft Dodge, la.. Show, 
Terminal Bldg., Ft 
Dodge Automobile Deal- 
ers' Assn. 

March 4-11 Boston, Mass., Car and 

Truck Show, Mechanics 
Bldg. 

Mar. 28-Apr. 3. . . . Manchester, N. H., Show, 
Under Auspices Couture 
Bros. Academy. 

May 13 New York City, Sheepshead 

Bay Speedway Race. 

May 80 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines, la., Track 

Race. 

July 4 Minneapolis Track Race. 

July 4 Sioux City Track Race. 

July 15 Omaha, Neb., Track Race. 

Aug. 5 Tacoma Track Race. 

Aug. 18-19 Elgin Road Race. 

Sept. 4 Des Moines Track Meet. 

Sept. 15 Indianapolis Track Race. 

Sept. 16 Providence Track Race. 

Sept. 30 New York City Sheepshead 

Bay Race. 

Oct 7 Omaha Track Race. 

Oct 14 Chicago Track Race. 
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Battle Creek Hupp Moves— W. E. 

Teeter, Battle Creek, Mich., Hupmobile 
agent, has removed from 27% West 
Jackson Street to 14 West Jackson 
Street. 

Philadelphia Body Co. Adda.— Con- 
tracts have been awarded for the erec- 
tion of two warehouse buildings 55 by 
270 ft. and 64 by 90 ft., respectively, at 
Nineteenth Street and Glenwood Avenue, 
Philadelphia, for the Hale & Kilburn 
Manufacturing Co., makers of automo- 
bile bodies. 

Philadelphia Metz Makes Lease— The 

Metz Automobile Co., 338-340 North 
Broad Street, Philadelphia, has leased 
property at 3437 North Broad Street, 
which has been converted into a show- 
room and service station, for the ac- 
commodation of the new Metz commer- 
cial car. 

Recent Changes in Seattle— The Mc- 
Quay-Norris Manufacturing Co., St. 
Louis, maker of Leak-Proof piston 
rings and Lynite pistons, has established 
a factory office in Seattle to look after 
the firm's interests in the Pacific North- 
west. E. G. Norris, brother of Presi- 
dent W. K. Norris of the St. Louis fac- 
tory, is in charge of the office there. 

The Willard Storage Battery Co., 
Cleveland, Ohio, has opened a branch 
office in Seattle in the Joshua Green 
Building, in charge of J. P. Schiller, Jr. 

Recent St. Louis Changes — The Megue 
Rubber Co., St. Louis, has been appoint- 
ed distributer of Mohawk tires in eastern 
Missouri and southern Illinois. Twenty- 
four subdealers have been established in 
St. Louis and ten in surrounding towns. 

The Johnson Automobile Co., 3667 
Olive Street, has been appointed dis- 
tributer of H. & D. shock absorbers in 
Missouri and southern Illinois. Clere- 
mont Rider, formerly distributer in the 
St Louis territory of H. & D. shock 
absorbers, has been appointed sales man- 
ager of the company and hereafter will 
be stationed at Goodland, Ind. 

The Vehicle Top & Supply Co. has 
been appointed distributer in Missouri 
and southern Illinois of the Murphy dis- 
appearing truck body. The body is espe- 
cially adapted to Ford roadsters and 
takes the place of the tool box. 

A. H. Sullivan & Co., St. Louis, has 
been appointed distributer of the Form- 
a-Truck in the St. Louis district. This 
is an extension attached to the chassis 
of Ford cars lengthening the wheel base 
to 125 in. and increasing the capacity 
to 1 ton. 



Motor Men in New Roles 

Wert Marion Supervisor — G. E. Wert 
has been made supervising distributer of 
Marion cars in practically one-half the 
State of Ohio and southern Michigan. 

Nickolous Changes— H. J. Nickolous, 
formerly with the Studebaker Corp., has 
been made secretary of the Newell Mo- 
tor Car Co., Hayes distributer in eastern 
Missouri and southern Illinois. 

Jeffery Hupp Manager — C. E. Jeffery, 
Jr., formerly of the Wheelock-Jeffery 
Co., agent for the Oldsmobile at Boston, 
Mass., has been appointed manager of 
the Hupmobile Co., New England. 

Reed Hollier Rep.— G. G. Reed, until 
recently New England distributor for 
the Detroiter, has become New England 
traveling representative for the Hollier 
Motor Sales Co., covering Maine, New 
Hampshire and Vermont. 

Cramer Joins Carr— V. C. Cramer has 
been appointed manager of the Detroit 
branch of the F. S. Carr Co., Boston, 
which makes material for automobile 
tops. Mr. Cramer was formerly presi- 
dent of the American Distributing Co., 
Detroit. 

Toebe Heads Hupmobile Station— The 
Harrington-Roebe Auto Repair Co., 717 
North Grand Avenue, St. Louis, has been 
designated an official Hupmobile service 
station. The garage will be open day 
and night and will carry a complete line 
of Hupmobile parts. J. C. Toebe, for- 
merly with the Weber Implement & 
Auto Co., is in charge. 

Alfred Resigns — J. N. Alfred, who has 
been cashier of the Wilson Foundry & 
Machine Co., Pontiac, Mich., has re- 
signed to become auditor of disburse- 
ments of the Timken-Detroit Axle Co., 
Detroit. Mr. Alfred was for over two 
years in charge of the credit and col- 
lection department of the Oakland Motor 
Car Co. 

Dealers 

Times Square Opens New Branch 

The Times Square Auto Co., New York 
City and Chicago, has opened a branch 
at Kansas City, Mo. 

Pittsburgh Packard Builds— A service 
station, three stories high, 100 by 224 ft, 
will be erected at Pittsburgh for the 
Packard Motor Co. 

New York City Leases— The Hudson 
Motor Car Co., New York City, has pur- 
chased a site, 100 by 100%, on the north 
side of West Sixty-seventh Street, 125 



ft. east of West End Avenue, and will 
erect a six-story automobile building to 
cost $150,000. The site cost $55,000. 

The Nordyke & Marmon Co. has 
leased a site, 60 by 100, at 42-44 West 
Sixty-second Street, and will erect a 
five-story sales and service building. 
The present building was first occupied 
as a car establishment in 1903, by the 
White Co. 

The Goodyear Tire & Rubber Co. has 
leased a store at 10 Central Park West, 
together with a basement space and 
offices on the second floor. 

St. Louis Westcott Moves — The West- 
cott Motor Sales Co., St Louis, has 
closed a lease for the garage of the for- 
mer Cherokee Automobile Co., 3334 
South Jefferson Avenue. This building 
with 8000 sq. ft of space, will be used 
as a service station for Westcott own- 
ers and for general repair work. 

Madison Dealer Builds — Rademacher 
& Jaeger, Milwaukee, Wis., Paterson 
distributers, are building a salesroom, 66 
by 100 ft. and two stories, at 2805 and 
2807 Vliet Street The company has 
closed a contract with the Paterson Co. 
for 100 6-42 light sixes. 

New Willard Service Stations— The 
Willard Storage Battery Co., Cleveland, 
has added the following service stations, 
making a total of 565: Keokuk Arma- 
ture Works, 1001 Johnson Street, Keo- 
kuk, Iowa; A. P. Louch, 32 King Street, 
Brockville, Ont; Bond Electric Co., Inc., 
186 Main Street Hornell, N. Y.; T. 
Carlson Electric Co., Brownwood, Tex.; 
Macan Jr. Co., 129 Ferry Street Easton, 
Pa.; Fairbanks Electric Co., 68 North 
Main Street, Norwalk, Conn.; Beebe 
Electric Co., Bedford, Iowa; J. H. Spin- 
harney, Cherokee, Iowa; Norfolk Tire 
Repair Co., Fourth and Braasch Streets, 
Norfolk, Neb.; Danville Storage Battery 
Co., 326 Craghead Street, Danville, Va.; 
Anaheim Ignition Depot, Anaheim, Cal., 
and Central California Electric Co., Elm- 
wood Avenue, Lindsay, Cal. 

Overland Building in Boston— The 

Overland Stores Co. is the name of the 
company that has taken title to a tract 
of land in the Back Bay section at Bos- 
ton, Mass., upon which will be erected 
a four-story structure for the Connell 
& McKone Co., New England, distributor 
of Overland cars. The land has a front- 
age of 215 ft on Brookline Avenue, and 
495 ft on an adjoining street The 
Willys-Overland Co. is erecting another 
big place at Springfield and others will 
be put up elsewhere. 
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Lighting Systems Simplified 

Standard Lighting and Starting Equipment for 
1916 Is Lighter, Simpler, Neater and More Efficient 
— Better Wiring — Oiling Only Attention Needed 

By A. Ludlow Clayden 



LIGHTING and starting systems, of which there are 
many makes, divide naturally into main divisions. 
First come those which hold between them the great 
bulk of the car manufacturers' business; second, are many 
more which share with some of the former the growing trade 
in equipments for Ford cars and old vehicles which were sold 
originally without any electric equipment. In the following 
the first class will be considered, though the general remarks 
apply to both fields to a very great extent. The second class 
of instrument is frequently as interesting from the viewpoint 
of its method for attachment as from that of its electric sys- 
tem, and this class will be considered in a later review. 

Still Enormous Variety 

Being the newest portion of the automobile chassis it is 
natural that the lighting and starting system should be the 
furthest from a settled form. Both electrically and me- 
chanically there are still many systems of construction, there 
is little agreement between one manufacturer and another, 
and it is difficult to trace any definite trends except in a very 
broad way. 

One definite thing which is more distinctly traceable this 
year than it was last, is the growth in popularity of the 
two-unit system. There are a few notable exceptions, but it 
is the opinion of the majority of manufacturers of genera- 
tors and starting motors that the two-unit for large cars is 
a settled type. For small cars, cars of which the engines 
are sufficiently small not to need much electric power for 
starting, the single unit is cheaper and is giving satisfactory 
service. 

Another striking point is the gradual elimination of "con- 
trols." At one time it was a common idea that some regula- 
tion was necessary so that the difference between summer 
and winter conditions could be met. For instance there are 
some systems which allow the generator to be set to cut in 
and start charging at a lower engine speed for winter work. 
Now only quite a few of these remain, since it is found that 
a system which will give all the current needed for winter 
driving will not overproduce to a harmful extent in the 
summer. 



Next in order of development may be put a general me- 
chanical simplification, which brings in its train some reduc- 
tion in weight. 

Starting Motor Drives Simplified 

There are hardly so many methods in use for connecting 
the starting motor of a two-unit system to the engine. Prac- 
tically the Bendix pinion reigns supreme in every instance 
where the toothed flywheel is employed and there is no ad- 
ditional gear reduction between the crankshaft and the arma- 
ture shaft of the motor. The success of the Bendix pinion 
is a remarkable instance of what can be accomplished by a 
timely invention; certain small drawbacks found with the 
first installations have been overcome, and at present the 
magnetic and other forms of pinion shift find extremely little 
favor, though they have each special points of advantage. 

Too Many Patterns 

There is still a ridiculous number of shapes and sizes and 
patterns for generators and starting motors, not because of 
the numerous makes, but on account of the multifarious pat- 
terns made by each manufacturer, in the majority of in- 
stances. Time will cure this, of course, since the present 
state of affairs is uneconomical, bad for the electrical firm, 
bad for the automobile manufacturer, bad for the user and 
terrible for the repair shop men. It makes for inefficiency all 
along the line. 

The cause for the state of affairs is twofold. First, the 
electrical specialists had to make many large scale experi- 
ments, and it is only lately that the two or three best elec- 
trical constructions have been decided upon. Secondly, auto- 
mobile manufacturers called for generators and motors of 
such and such dimensions to suit their engines and their 
chassis, and the electrical manufacturers did not hesitate to 
produce a "special model" to meet the detail requirements of 
each car builder. 

The worst of this chaos is over and another couple of years 
will see the situation in a properly standardized condition, 
probably with the help of the S. A. E. which will be forth- 
coming as soon as everyone agrees that the time is ripe. 
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From the user's viewpoint the weak parts of the electri- 
cal equipment are the wiring and the battery. For the latter 
the user is himself altogether responsible. If the battery is 
not kept full, and if the hydrometer is not used regularly, 
trouble is certain. It takes longer to kill a battery by re- 
fusing it water than it does to kill an engine by withholding 
oil, but ultimate death is equally sure in either case. 

For the wiring the automobile manufacturer has to take 
the blame. It is infinitely better than it was a year ago. 
Wires in armored casings are the rule and wires are gen- 
erally shorter than of yore. Clearly marked connecting 
terminals, easily accessible fuses, different colored wires and 
such aids to upkeep are found on most cars, but it is still 
possible to see room for improvement. It is becoming recog- 
nized that the proper place for all junctions and connections 
is on the dashboard or the cowl board, preferably the latter, 
and that all switches and other controls should be brought 
close together. It is easy to trace a long wire to a lamp or 
to the battery, but there is danger in a maze of cross con- 
nections from switches to fuses, fuses to junction boxes and 
so on. 

However, considering the limited time in which the whole 
electrical part of the gasoline automobile has been developed 
the state of comparative perfection reached is very remark- 
able indeed. It reflects the greatest credit upon the elec- 
trical manufacturer, and upon the automobile maker. Apart 
from the battery and the wiring the next weak spot seems to 
be the tendency of users either to swamp the generator with 
oil or not to oil it at all. An armature spindle of a genera- 
tor needs a little oil, but only a little, and usually it needs 
that little fairly frequently. Two or three drops is enough 
for a dose, but a big supply at infrequent intervals is not 
by any means equivalent to a proper oiling 
at proper intervals. 

Next in rules for owners should be "sus- 
pect the generator last of all." 

First make sure of the state of the bat- 
tery. 

Second, make sure of the tightness of all 
wire connections. 

Third, test for broken wire. 

Fourth, see that the switches are operat- 
ing properly and are not broken or loose. 

Fifth (only after the first four are made 
sure), see if the cut-out is misbehaving, and 
then — 

Sixth and last, there may be something 
the matter with the generator, though the 
chances still will be that something has been 
overlooked in the first four examinations. 



All a generator or starting motor needs is to have the 
commutator cleaned once in a while and the brushes reset 
or renewed, but this last is not a job for any man who is 
totally ignorant of electrical machines. 

Electric Systems Simpler 

The main reason for the reliability of the modern genera- 
tors and motors is their increased simplicity and much bet- 
ter protection against dirt and moisture. The modern sys- 
tem of insulating by impregnation under heavy pressure and 
considerable heat has almost made impossible any internal 
leaks in armature or other windings, and materials have now 
been found to support the arduous conditions of service of 
the brushes. Commutator construction has also been im- 
proved, this being a purely mechanical problem. On the 
electrical side, the methods for regulating the current are, on 
the whole, simpler and more effective. For one thing, such 
an enormous amount of data is now available that it is easy 
to determine the output which is necessary for a car of given 
size. Then, too, the special points of one or another system 
have been discovered to have specific applications of 
especial merit; electrical manufacturers have found out how 
best to meet required conditions of weight, size, cost, etc. 

As an example of the sort of problem which has been 
brought to a less unsettled state, it is found that the current 
required for lighting a small car is almost as great as for 
the largest vehicle, while the current needed for cranking 
is much greater with the larger engine. Thus to make a 
single unit generator and starting motor is much easier for 
small cars as the motor part can be small, the generator 
part needing to be practically of the same power as that re- 
quired by a large car. 

The main systems of regulating the output of generators 





Left— Westinghouse combined 
generator and Ignition unit Il- 
lustrating the remarkable com- 
pactness of the new model 

Above— Westinghouse starting 
motor with helical tooth, mag- 
netically operated pinion shift. 
Below — Westinghouse motor 
with Bendlx pinion and outboard 
bearing 
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so as to produce enough, but not too much electrical energy 
under all the various conditions of speed and loading, were 
dealt with in The Automobile on Oct 21, 1916, so there is 
no object in going over the ground again, as there are no 
new principles. 

The 1916 designs show that the vibrator system for con- 
trolling either voltage or current has increased greatly in 
popularity. Meanwhile the third brush system is likewise 
popular and there are many machines that utilize the re- 
versed series system, the simplest of all if not the most effi- 
cient perhaps. 

Bucking coil regulation is less frequently encountered, but 
it is used for some machines of the highest possible quality. 

It seems that we are still a very long way indeed from 
agreement as to which is the best system of all. 

The Westinghouse System 

As might be expected the Westinghouse Co., holding such 
an important position in the electrical world, has not let any 
grass grow beneath its feet, and as a result Westinghouse 
lighting and starting systems are to be found on very many 
cars to-day. 

Making a variety of patterns the most popular type for 
1916 is the one which uses the vibrator system of control, 
this machine having a practically constant voltage whether 
the battery be connected or not. Once start the engine and 
the battery becomes hardly necessary. The Westinghouse 
generator is usually a four-pole machine. If for current sup- 
ply only, the generator is round and has all four poles wound, 
but if it combines the ignition coil it is rectangular with all 
windings contained in the upper part and the armature at 
the bottom. Various sizes are made to suit different cars, 
but the construction is similar in all. 

Single unit Westinghouse systems are made for some 
special purposes and these operate at 12 volts, but the most 
usual two-unit systems are all 6 volts. 

The Westinghouse company are protagonists of the single 
wire principle, in which the frame of the car is used as the 
return for each circuit, and all their machines are made for 
use with single wires only. 

During the past year development has been almost all in 
mechanical matters connected with the manufacture of the 
machines; for instance, a much more extended use is now 
being made of laminations. The field magnets for the gen- 
erators in many sizes are made up of stampings of sheet iron 

instead of from cast- 
ings or forgings, this 
being the preferred 
method, both from elec- 
trical and mechanical 
viewpoints, but it has 
taken some time to lay 
down the necessary 
plant to take care of 
the present large out- 
put. 

Commutator and 
brushes are extra large 
and are designed to 
give several years of 
service without re- 
newal. 

The regulator re- 
quires no attention 
whatever except at 
very long intervals, in- 
deed, but is provided 
with a voltage regulat- 
ing screw which can be 
Westinghouse controller box contain- u8 ed by the factory in 
ing voltage vibrator setting the machine to 




Right— Two types 
of Remy starting 
motor; a Bendlx 
pinion design and a 
motor with Inter- 
mediate reduction 
gearing 




Left— Remy gen- 
erator unit of the 
1916 pattern. A 
very compact ma- 
chine 



produce the required characteristic curve of performance. 

For the motor generator and for some special types of 
two-unit the Westinghouse Co. also make use of the inherent 
system of regulation and of the bucking coil system, but the 
vibrator is far the most popular this year. Westinghouse 
starting motors are supplied in several shapes and sizes for 
different requirements and for use with either the Bendix 
pinion engagement for the flywheel or a similar pinion with 
magnetic control. 

While the Bendix is the most popular the magnetic shift 
is being used for a few high-priced cars, owing to the fact 
that it needs but the depression of a button, a much heavier 
switch action being needed for the other. The magnetic shift 
motor has an armature capable of moving longitudinally and 
there is a simple pinion on the flywheel end. This normally 
overhangs the flywheel gear and has helical teeth as has the 
flywheel ring gear. At the front end of the motor is a little 
box containing a coil of wire through which passes all the 
current on its way to the motor, and there is a soft iron end 
piece on the armature shaft, a spring back of everything 
keeping the pinion normally out of mesh with the flywheel. 
When current is switched on, as the pinion starts to move, 
the current in the end coil sucks the armature forward and 
meshes the gears. 

Now, as soon as the motor reaches a certain speed which 
is a trifle above cranking speed, the back current generated 
within the motor greatly reduces the power of the suck on 
the armature and the spring breaks the pinion out of mesh 
automatically. The helical teeth make for instant engage- 
ment and assist disengagement, since the flywheel tends to 
throw out the pinion. Further, if the pinion should fail to 
engage and start to spin the back current prevents the en- 
gagement taking place. Either the pinion slips in without a 
sound or nothing happens, but in practice it is very rarely 
indeed that engagement fails. 

A strong feature of complete Westinghouse equipments is 
the robust nature of the switches and fuse boxes and other 
small parts. 

Delco Systems Have Strong Hold 

The Delco system is usually a single unit, but the name is a 
misnomer, for the single Delco apparatus would be described 
more correctly as a compound system. The main advantage 
of the two-unit system is that the armature of the genera- 
tor can be geared to suit the crankshaft speed so that it runs 
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ai. w Benerator with voltage control mounted on It In sealed box. 
*»so detail, of voltage controlling vibrator R1 and R2, being the two 
Diaoea which allow the contact* to vibrate In two directions 



normally at the most efficient rate, which is far less than the 
rate necessary for starting when the machine is used as a 
motor. With a constant ratio between armature and crank- 
shaft the armature has to be larger than necessary for gen- 
eration in order to get enough starting torque. The Delco 
machine has a single armature with a pinion on the rear end 
and a drive connection on the front end, but inside the front 
end there is a roller clutch so that the armature can over- 
run the engine. If the engine stops the armature can spin on 
till its own small friction brings it to rest. 

Thus, when the current from the battery is turned into 
the armature it can spin freely without affecting the crank- 
shaft of the engine. When in use as a generator the ma- 
chine operates quite like any single unit type with inherent 
regulation. It is but little larger and but little heavier. To 
use it as a motor for cranking there is a duplex intermediate 
pinion which can be slid mechanically, like a transmission 
gear, and this engages simultaneously with the flywheel ring 
gear and the armature pinion. By an ingenious switch com- 
bination the action of depressing the pedal that slides the 
gear also operates the switch, so meshing is performed and 
current turned on by one movement. 

The effect of using the intermediate gearing, which as the 
sketch shows is in itself a reduction gear, is to give the arma- 
ture a very high cranking speed, and this is highly desirable 
from the electrical viewpoint. 

Improvements in the Delco system have been progressive 
for years, but they have not affected the principle, nor have 
they altered the external appearance very much. Reliability 
on an increasing scale has been sought by ever better meth- 
ods of manufacture. 

Early in the present year the Delco 
two-unit system appeared, this being 
made to suit a particular car which was 
not readily adaptable to the usual single 
unit. This two-unit type is to be em- 
ployed on more than one 1916 car, but 
the single machine remains the Delco 
standard. Probably there are few lead- 
ing firms who concentrate so closely upon 
a single design as do the Delco and the 
company is to be congratulated on the 
fact that its original system has held its 
place from the very beginning of electric 
equipment right up to the present mo- 
ment. 



THIRD 
DRUTH 
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BOX 



Dyneto single unit as applied to Franklin car. It can be seen that 
there are three brushes and that the wiring connections are simple 
and accessible 

nition system, with a separate starting motor. The genera- 
tor is regulated by a vibrator, but this is arranged so as to 
control the current output instead of controlling the voltage. 
Should the current rise above a predetermined point the 
magnetic action of the vibrator introduces resistance and 
reduces the current instantaneously, then as the vibrator lets 
go again the current rises, only to be cut once more as the 
vibrator is again pulled open. The action is extremely rapid 
and the fluctuating current produced has the same effect as 
a steady current, it is steady to all intents and purposes, the 
variations being infinitely more rapid than can be detected 
by any recording instrument. Of course, the voltage varies 
in just the same way with the other method for linking in 
the vibrator, the average being steady in just the same man- 
ner. The only difference which affects the user is that the 
current controller type like the Remy generator cannot be 
used without the battery in circuit as it is the battery which 
controls and restrains the voltage. 

With the Remy arrangement there is a four-pole field 
magnet with all poles wound, and three brushes are em- 
ployed. 

Externally, the generator is wonderfully compact, the vi- 
brator and the cut-out automatic switch being housed in a 
small box which is screwed to the generator base. The igni- 
tion distributer is mounted on the other end of the machine 
and the ignition coil stands on a pedestal on top of the field 
magnets. The system of control allows a high output from a 
small machine, so the new Remy is light as well as compact. 

For the Remy starting motor the Bendix pinion is the 
standard form of coupling to the flywheel and the motor it- 



Remy Has New Two-Unit 

The principal Remy system for 1916 
will consist of a unit generator and ig- 




Left— Gray <£ Davis generator and Ignition unit with regulating vibrator In box on top 
of field magnets. Right— Gray A Davis generator for separate Ignition equipment 
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Detail* of brush gear and external view of the control box used with the new Bosch 

Standard generator set 

self is a substantial four-pole machine with plenty of power. 
The commutator and brushes have been constructed with the 
intention that they shall operate without needing attention 
during the life of the car and they are certainly of extremely 
generous proportions. 

Gray & Davis 30 Per Cent Lighter 

For 1916 the electrical system of the Gray & Davis ma- 
chines has not been altered, but substantial changes in the 
mechanical detail have enabled the weight to be reduced by 
almost one-third. This reduction is mainly owing to the 
adoption of a four-pole machine of the roll frame type with 
pressed steel end caps. In addition to this commendable 
saving of weight the Gray & Davis reliability has been im- 
proved still more by giving great attention to the mounting 
of the bearings, which are each provided with a large oil 
container and efficient means for excluding dust or dirt. 

Also the accessibility of the brushes has been improved so 
that by sliding off one side cover both brushes are laid bare 
for examination. 

Both double and single unit Gray & Davis systems are 
made, the latter being used for small engines and the former 
for larger types, and a feature is that the machines are de- 
signed to operate at a rather lower speed than usual. The 
generator is controlled by a vibrator linked in so as to con- 
trol the voltage of the current supplied and this vibrator, to- 
gether with the automatic cut-out, is mounted in a neat case 
that attaches directly to the generator itself. 

For the starting motor of the two-unit system the Bendix 
pinion is the preferred drive and the makers claim that the 
motors they select for the automobiles supplied with their sys- 
tem are capable of cranking at a speed which is above the 
normal. 

Bijur Has Special Regulator 

The Bijur equipment was described in The Automobile 
of Oct. 28, 1915. The main changes for the coming year are 
that the weight has been reduced and the efficiency increased, 
the main principle remaining unchanged. Both constant 



current type generators with inherent 
regulation and generators with vibra- 
tor voltage regulation are made, and the 
latter type has a special feature which 
has now been in use for some time, prov- 
ing very satisfactory. This is the use 
of a vibrating reed which can vibrate in 
two directions. Not only does the blade 
vibrate up and down, as it has to do in 
order to make and break the contacts, 
but it is flexibly supported so that it can 
shake sideways also. The purpose of 
this is to allow the contact points to 
meet in all sorts of relative positions in- 
stead of always square together, the idea 
being that this spreads the slight wear 
and prevents any danger of pitting. 

The saving of weight has been brought about by using 
seamless steel tube to make the outer shell of the machines, 
the pole pieces being screwed on after the windings are in 
place. This makes the generators and motors of neat ex- 
terior appearance and is frequently of assistance in fitting to 
an engine. Accessibility is well cared for, but the cut out 
and voltage regulator on that type of generator are sealed 
up in a case which is attached to the generator shell. Should 
any trouble be traced to this portion of the equipment it can 
be removed as a unit without touching any wires, and re- 
placed with another, the regulator base being of standardized 
form, and the makers will attend to the faulty apparatus if 
returned with the seal unbroken. 

Aplco Single and Two Unit 

Made by the Splitdorf Co., the Aplco machines are of both 
single and duplex type. The motor generator has been de- 
veloped to a high pitch of perfection and is found on one car 
in an almost unique position, this being alongside the gear- 
set When acting as a generator this machine operates at 
6 volts and is thus usable in connection with the preferred 
6-volt lamp equipment. When acting as a motor the connec- 
tions are such that 12 volts are supplied from the battery 
and the starting torque thereby enhanced. 

Regulation is performed by a compound winding with re- 
versed series coils and the arrangement is such that both 
series and shunt windings are used for the starting current. 
As a single unit machine operating on two voltages it is 
necessary to have an automatic cut out, and this is part of 
the equipment. Features claimed as peculiar to this outfit are 
light weight and high efficiency. 

Dyneto Prefers Single Unit 

For 1916 there will be available four Dyneto systems, two 
of the single unit type and two of the double unit. The man- 
ufacturers express strong preference for the single unit, 
believing that its simplicity which is very great, overcomes 
any other advantages which may belong to the two-unit sys- 
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Gray & Davit starting motor* with Bendlx pinion drive. That on the right la provided with outer bearing for support of shaft extension 



tern. Regulation of output is by compound winding with 
reversed series coils and the voltage is 12. There are no 
automatic cut-outs so the battery drives the gasoline engine 
automatically if the latter should stall, recommencing gen- 
eration directly the engine picks up again. Changes for the 
coming year have been quite small and center mainly upon 
means for attaching the single unit machines which have 
been improved so that the fitting to a variety of different en- 
gines is facilitated. 

Geared with the crankshaft at from 2.6 to 3 to 1 the start- 
ing torque developed is large and cranks the engine at a 
rapid rate. No attention whatever is needed beyond oiling 
and occasional adjustment of the chain when this form of 
drive is used, and it is the recommended drive. 

Auto-Lite Have No Novelties 

Known, perhaps best of all by reason of the enormous 
number of systems fitted to Overland and Chevrolet cars, the 
keynote of Auto-Lite two-unit equipments has been simplicity. 
For generator control the reversed series winding is em- 
ployed, this reducing the mechanical attachments to a sim- 
ple cut-out of ordinary design. 



Left— Diagram of 
Delco single unit 
system. The switch 
Is operated by the 
same pedal that 
shifts the gears 
m *o mesh. Below 

MOT^jaffl^^^ J j —Delco lighting, 

PINION ■%5&m)g& s ^—^S / / starting and Igni- 

tion unit 




The Auto-Lite generator is of very distinctive design, hav- 
ing magnets shaped like those of a magneto with the winding 
coil concentrated upon the arch of the horseshoe. In the 
Auto-Lite factory there is an immense press plant for cut- 
ting out and shaping parts of sheet metal, and the field 
magnets are, consequently, made up of laminations like the 
armature. 

This press plant is utilized to the fullest advantage in or- 
der to produce the equipments with a minimum of weight 
and without undue expense, in fact it is a most striking ex- 
ample of how very much manufacture can be simplified by 
the ingenious employment of pressed parts. Not only are 
these used for laminations, but switch parts, casings, covers, 
etc., largely come finished from the press room and need 
no machining. It is noticeable that practically all machine 
work in the plant is on small parts like screws and terminals. 

No new models are announced for next year, the machines 
produced twelve months ago being continued. Generators 
of similar design are made in several sizes and there are 
several models of starting motor to suit different applica- 
tions. 

Disco Is Single Unit 

Two sizes of single unit motor-generator makes up the 
Disco line at present, but it is expected that a two-unit sys- 
tem will be announced shortly, the company considering that 
both types will be permanent. Rather an unusual feature 
for a single-unit machine is the use of a vibrator form of 
controller which restricts the current output at high speeds 
and is, of course, cut out entirely when the machine operates 
as a motor. The Disco Co. draw particular attention to their 
brush gear which is very accessible for examination, while 
the brushes can be removed for the purpose of cleaning the 
commutator at the rare intervals when such attention be- 
comes necessary. It is claimed that the brush wear is ex- 
tremely slight owing to the excellent commutation, which is 
assisted by the regulating system. 

U. S. L. Only Flywheel Starter 

The only flywheel dynamotor now standardized as regular 
equipment on any well-known automobile is the U. S. L., 
which was one of the first systems to be produced. For 1916 
the system has been improved in detail quite considerably by 
a large reduction in the number of parts and simplification 
of detail. In this machine the armature forms the flywheel 
of the gasoline engine and it is surrounded by the field coils 
which are, of course, stationary. 

Regulation is on the inherent principle and is so arranged 
that the maximum charging current occurs at a low engine 
speed, the rate of charge falling off as the speed rises. A 
special switch is provided by which the current can be cut 
off altogether for long, high speed runs to prevent the bat- 
tery receiving an overcharge. 

An especial improvement for 1916 is the provision of an 
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electrically operated relay switch for starting. All switches, 
fuses and connections are now concentrated upon the cowl 
board attachment and pressing a small button sends a small 
current through a relay coil which then operates a powerful 
magnetic switch and throws on the full starting current. The 
new device not only removes the necessity for a foot ac- 
tuated switch, but overcomes any danger of burning the 
switch contacts, by reason of the instantaneous action of the 
magnetic switch. 

Two Types of Allis-Chalmers 

Both single and double unit Allis-Chalmers systems are 
made, a vibrating reed current controller being employed for 
both types, and 1916 changes have been mainly along the line 
of improved mechanical detail and reduced weight Greater 
accessibility has been secured through changes in the brush 
holder and commutator design and weight reduced from 15 
to 17 per cent by refinements which permit reduction of 
waste material. 

For detail equipment there is a new cowl board panel upon 
which all the switches and the ammeter are grouped and this 
panel also carries every wire necessary except the main leads 
to battery and lamps. Thus wiring is simplified and the ease 
of fitting enhanced, while reliability is increased. All the 
connections to outer circuits are made in the fuse and 
terminal compartment wherein each connection is clearly 
marked and tracing any wire consequently made perfectly 
easy. 

Another improved detail is the starting switch which is 
foot operated. The contacts are heavier and yet the whole 
part is lighter, and additional protection against ingress of 
dirt or water is given by a tubular cap which covers the 
plunger. 

Wagner Builds to Order 

Wagner starting equipments are not made in standard 
form but are designed to suit the needs of automobile man- 
ufacturers and may vary in detail accordingly. Only two- 
unit systems are made however, this being practically the 
only limitation. 

An almost unique feature of one of the best known Wag- 
ner outfits is found in the starting motor used on the Stude- 
baker car as this has a double reduction gear. Made in- 
tegrally with the starting motor is a case containing a pair 
of steel gears giving a reduction of about 8 to 1, and it is 
to the spindle of the large gear that the engine drive is con- 
nected. This double reduction permits the use of a very high 
speed, small and light motor. 

Bosch System New 

As the Bosch system just introduced was described last 
week in full, there is no need to repeat the account here. 
The new set is called the Bosch "Standard" and consists of 
generator, motor and switch unit with a box containing the 
automatic cut-out separate. Regulation is by ballast coil or 
hot wire controller and the special features are light weight 




The Intermediate reduction gearing uaed 
on the Wagner atartlng motor fitted to 
Studebaker car* 



compared with neat 
design and fine 
workmanship. 

Leeee-Neville 

Up to the present 
no new models of 
this system have 
been announced, the 
standard equipment 
being that as fitted 
to the Haynes car. 
This is a two-unit 
type, the generator 
having inherent 
regulation. The use 
of a 12-volt poten- 
tial is now rather 
unusual with a two- 
unit system but the 
L e e c e - Neville Co. 
believes that it is 
possible to obtain 
higher efficiency 
from both gener- 
ator motor with this 
voltage, so it has 
been the standard employed and is 

Simms-Huff Continue Single Unit 

The unique feature of the Simms-Huff system is that it is a 
single unit with two connections to the engine. Arranged to 
be driven by belt or any other approved method it operates 
as a generator with inherent regulation, charging at 6 volts. 
When operated as a motor, a 12-volt current is used and an 
over-running clutch is employed to prevent interference be- 
tween one drive and the other. Having the ability to operate 
at a high speed for starting, the weight of the unit is not 
great, in fact it is extremely small, it being stated that a 
machine weighing but 30 lb. can exert a starting torque of 
24 lb. The brush gear is of ingenious design, only one wire 
being used to make connection. Being hexagonal in shape 
the unit is also short, and its compactness allows it to be 
fitted in a very confined space. 

In Conclusion 

In concluding this brief review of the most widely used 
lighting and starting systems it should be again emphasized 
that it has only been attempted to include those which are 
employed extensively by automobile manufacturers as 
standard equipment. 

There are a very great many other systems which can be 
applied to standard modern cars or to old cars, in fact most 
of the systems which can be bought one at a time are differ- 
ent from those which are used as standard equipment. It is 
hoped to review these at a later date. 



still being continued. 




Slmma-Huff tingle unit which la driven 
at one end and drlvea for atartlng from 
the other 

Right— Details of magnet windings and 
brush gear of Simms-Huff single unit 
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Increasing Activity in Axle Field 

Many Small Changes in Design — Return of Semi-Float- 
ing Type — Gear Ratios Touch Bottom — Brake Prob- 
lems—Contest Between Different Drives for Trucks 



THE rear axle arrived at a state of 
comparative perfection only quite 
recently, in fact it is probable that 
there is much more room for develop- 
ment still existing in the axle field than 
remains in the sphere of the clutch and 
gearset. The earliest "live" axles suf- 
fered from the ill effects of poor design 
and unsuitable material, they were apt 
to fail altogether by actual fracture of 
some part. As soon as the engineers and 
the steel makers had found means to 
overcome these troubles, there arose the 
noise question. This is almost finished 
with now, apparently, but to replace it 
there is the new demand for decreased 
weight. All the time the price obtain- 
able has been falling steadily, so alto- 



By A. Ludlow Clayden 

gether the lot of an axle manufacturer 
is not the happiest imaginable. 

Fundamental Types 

Taking the expressed opinions of some 
of the leading axle makers on the ques- 
tion of the probable future popularity 
of semi-floating, full-floating and the in- 
termediate types of axle shows that the 
protagonists of the three divisions are 
about equal in number. The following 
are interesting as answers to the ques- 




tion: Do you consider that there is a 
present trend toward semi-floating axles? 
If so, what do you regard as the expla- 
nation? 

American Ball Bearing Co.: 

"Prefer full-floating." 

Hess Spring & Axle Co.: 

"We do consider that there is a pres- 
ent trend toward semi-floating axle. The 
only thing against the semi-floating axle 
is its name. The average buyer gets 
"cold feet," so to speak, when the 
agent tells him that the car is equipped 
with semi-floating axles. If the word 
semi was omitted, it would leave an en- 
tirely different impression. The buyer 
gets the idea that he is only getting half 
an axle. Our explanation for the trend 
toward semi-floating axles is principally 
because they can be made cheap. In 
the second place, theoretically they are 
easier on wheel bearings. The constant 
demand for cheaper and better equip- 
ment will undoubtedly bring the semi- 
floating into its own very shortly. If 
properly designed it is absolutely the 
best axle that can be made." 

Peru. Auto Parts Mfg. Co.: 

"We do not feel there is a tendency 
toward returning to the semi-floating 



These two cuts of the Tlmken and 
Walker-Weiss semi -floating axles show 
two principles of construction. The for- 
mer has a pressed steel case to which the 
whole differential assembly Is bolted; the 
latter uses the differential assembly as the 
center case of the axle. In the Tlmken 
four taper roller bearings support all 
loads and thrusts on the driving shafts 
while two more carry the bevel pinion. In 
the Walker-Weiss the bearings that carry 
the load are very long, small diameter 
Hyatts and ball thrust washers are pro- 
vided to resist end stresses. In the end 
view of the Tlmken brake, attention may 
be called to the light weight and the 
simple thumb nut adjustment for the 
outer band. On the cam which operates 
the expanding band sufficient lift Is pro- 
vided to enable the lining to be used up 
almost completely 
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This Columbia axle Is an example 
of three-quarter floating design, 
the single ball race on the end of 
the axle tube being In the plane 
of the wheel. Weight Is carried 
by the tube, but the wheel Is 
steadied by the drive shaft. A 
feature of this axle Is the use of a 
very large double thrust race be- 
hind the bevel pinion, and It will 
be noticed that the differential as- 
sembly Is made up Independent of 
the axle casing. Bronze bushings 
are used for the brake operating 
shafts to prevent rusting and con- 
sequent sluggish action 




The Sheldon sem i -floating truck 
axle Is one of the heaviest con- 
structions made on this principle, 
though It Is claimed to be conspic- 
uously lighter than the majority of 
worm drive truck axles of the full- 
floating type. It Is equipped with 
ball bearings and has two Internal 
brakes located side by side within 
the same drum 




The Peru rear axle Is a light type and well exemplifies the layout of Hyatt heavy duty 
bearings In axle construction, thrust being taken by ball bearings on either side of the differential. 
This axle Is an example of built-up construction which the makers consider to be lighter and 
more satisfactory than the pressed steel type so far as small car work Is concerned 



1 ill 1 BB_I 










The Hess axle typifies the pressed 
steel pattern as applied to light 
cars and the makers consider It to 
be simpler than the other type 
where the casing I* a built-up Job. 
On the question of weight they say 
there Is little to choose, pointing 
out that a pressed axle needs no tie 
rod. In this axle the brake oper. 
atlng rods are longer than usual, 
but the method of mounting them 
does away with a bracket and so 
saves some- weight 
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A worm-driven truck axle made by the American Ball Bearing Co., notable feature* are 
the double expanding brakea and the use of Bock taper roller bearing* throughout. It 
should also be noticed that the worm and the worm wheel are mounted In the center case 
of the axle and the former Is not removable from the wheel without taking down Its mounting. 
This Is a full-floating design all the weight being carried upon the tubes 



construction. . About 75 per cent of our 
rears are full-floating and balance three- 
quarters." 

Salisbury Wheel & Mfg. Co.: 

"No calls at all for semi-floating 
axles." 

Sheldon Axle & Spring Co. : 

"We do not manufacture anything but 
semi-floating axles and very few for the 
pleasure car trade, devoting our energies 
exclusively to the truck requirements. 
There is no more reason for a full-float- 
ing axle on a heavy automobile truck 
than on a locomotive. If locomotive en- 
gineers had to design a full-floating type, 
the bearing equipment would have to be 
so extremely large that there would be 
very little room left for spokes between 
the hub and the felloe. 

"One has only to stand beside the rail- 
road tracks and see a locomotive coming 
around a curve at 40 or 50 m.p.h., to see 
how very important it is to make as large 
a spread of bearing as possible. Very 
similar conditions are realized in motor 
truck operation. Sheldon was the first 
to use the semi-floating on anything 
above 2 tons. Their latest 5-ton axle has 
a factor of safety built into it very rarely 
realized in this form of drive. 

"Where the wheels are pressed on to a 
tapered driving shaft, the demountable 
feature is also quite an item, particularly 
when the changes of tires are fairly fre- 
quent. If these changes have to be made 
in an ordinary garage with a pressed-on 
type of tire, the wheel has almost always 
to be taken off and with the full-floating 
type of axle the bearings are usually 
thrown on a dirty floor and put back with 
an improper adjustment, and in the case 
of the semi-floating, the wheel can be 
taken off without disturbing the bearing 
mounting or losing the oil in the least, 
and this is certainly a marked advan- 
tage over the full-floating type." 

Timken-Detroit Axle Co.: 

"Reduction in cost, accompanied with 
no reduction in serviceability." 



Walker-Weiss Axle Co.: 

"The general trend seems to be going 
toward the semi-floating type although 
in general we believe that the three-quar- 
ter floating type is somewhat better. The 
semi-floating type is liable to be a little 
better and cheaper to machine and makes 
a better manufacturing proposition." 

Weston-Mott Co.: 

"We do not believe a semi-floating 
axle is as good as the three-quarter or 
full-floating, one or two hub-bearing 
type, as in the semi-floating axle the 
shaft has to stand not only the torque 
but the weight of the car, while in the 
three-quarter and full-floating the shaft 
practically carries no load at all." 

It is to be noticed that among these 
opinions at least one manufacturer ex- 
pects the semi-floating type to come into 
general use for trucks. Of course there 
is no question but that either or any type 
will prove more than strong enough with 
modern design and modern steel. 

Hotchkiss Drive Gains 

It is not necessary to quote any fig- 
ures to show how greatly the Hotchkiss 
drive is gaining in favor, the chassis 
descriptions published in the past year 
show this. Of course it is a great ad- 
vantage to eliminate the weight of torque 
or radius rods and also remove their 
ever-present tendency to rattle; modern 



springs seem well able to care for the 
additional work imposed upon them by 
the driving stresses. Another advan- 
tage, from the owner's viewpoint, is 
the elimination of the spring table bear- 
ing which is obtained by securing the 
table to the axle in the way necessary 
for the Hotchkiss construction. The 
separate table needs lubrication where 
it rocks on the axle and is liable to 
squeak if neglected. Against this advan- 
tage we have the drawback of the ne- 
cessity for two universals, but this is it- 
self an advantage because the two joints 
give a better action than one alone. Al- 
together simplicity and all that it means 
to manufacturer and user is on the side 
of the Hotchkiss arrangement. 

Gear Ratios Touch Bottom 

When the spiral bevel came along it 
seemed that the noise trouble was over- 
come for ever by simpler means than 
the substitution of a worm gear for the 
straight bevel. The spiral bevel is a 
vastly better manufacturing proposition 
and gives a quietness so nearly equal to 
the worm that the difference is not worth 
considering. Then high gear ratios be- 
gan to fall and with an approach to five 
to one the limit for the spiral bevel 
came in sight, since to go below this ratio 
calls for a large diameter and clumsy 
differential case. However, it is the 
opinion of axle manufacturers generally 
that gear ratios have touched bottom 
and that the cars of 1917 may be geared 
a little higher again than is the rule now. 

This means that the spiral bevel is 
going to hold its sway and will probably 
completely displace the straight form 
just as soon as enough machines can be 
built for making the gear. At present 
there are thousands of straight tooth 
bevel cutters in existence for each spiral 
machine, and it will be some time yet 
before there are enough spiral cutters 
to take care of the needs of the auto- 
mobile industry. 

Worm V Internal Gear 

In the truck field the situation between 
worm and internal gear drives is just 




A type of Hess axle differing from that shown on the previous page. This Is a three- 
quarter floating pattern but Is otherwise similar In general respects. In this drawing the 
spigot bearing for the bevel pinion Is shown very clearly. This feature of design Is not very 
popular, but It certainly gives excellent support to the pinion and makes the outside of the 
axle very neat. It will be noticed that double Internal brakes are employed 
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commencing to be interesting. Till quite 
lately the heavy field has been taken care 
of almost solely by the makers of worm 
gear axles, and the light trucks have 
been supplied mainly by the internal 
gear firms. There have been, and still 
are, only a few heavy pattern internal 
gear axles available, and there are cor- 
respondingly few worm axles suitable 
for light trucks. Thus the two types 
have developed side by side without much 
competition, each holding its own field 
and each giving great satisfaction. 

Now the two are beginning to overlap 
a trifle and in the next two years the 
respective spheres of the two forms 
ought to be defined finally and conclu- 
sively. 

Without doubt, fashion has had some- 
thing to do with the great rise to popu- 
larity of the worm gear for trucks of 
3 ton capacity and over. Undoubtedly 
simplicity, ease of changing ratios and 
smaller susceptibility to abuse by neglect 
has encouraged the internal gear form. 
The pros and cons of each type are so 
intimately wrapped up with the service 
of the vehicle that it is going to take a 
couple of years more before any definite 
conclusions can be anticipated. 

It may be — in fact it probably will be 
— that neither type of truck drive will 
become universal, but that both will 
continue to exist side by side, the advan- 
tages of the worm deciding its special 
field of application, and those of the in- 
ternal gear fixing its sphere. 

Ball or Roller Bearings 

As to the relative advantages of ball 
bearings and of the various types of 
roller bearings, axle manufacturers are 
divided into as many sections as there 
are bearing patterns. The question is 
sometimes decided, apparently, by the 
limitations of space produced by other 
features, by cost, or by abundance of 
supply. In the axles illustrated on these 
pages almost every sort of bearing com- 
bination can be seen. 



The full -floating Columbia axle la practically the tame as 
the three-quarter type shown on page 1010 except as to the 
mounting of the wheels. This example has taper roller 
bearings, It being a Columbia practice to furnish either type 




Some axle makers pin their faith to 
bearings of not only particular type but 
of particular make, this being where long 
experience has shown the reliability of 
the product in question. Others are pre- 
pared to supply either of several types 
and almost any make according to the 
desires of their customers. 

The only possible conclusion is that 
each of the types of bearing used is ca- 
pable of giving full satisfaction. Ball 
bearings of all sorts, taper roller bear- 
ings and roller bearings with parallel 
rollers depend upon . the materials 
and upon the accuracy of their manufac- 
ture for durability and efficiency. A good 
one of either type is better than a poor 
one of any other, so with the quality of 
workmanship at the wonderfully high 
standard it has reached in America to- 
day the axle engineer is safe in follow- 
ing his personal predeliction. 

Pressed-Steel and Built-Up Housings 

In a similar way different axle makers 
prefer different methods of construction, 
some supporting the built-up axle while 
others prefer the pressed-steel. Where 



The American Ball Bearing Co. passenger car axle with 
spiral bevel drive, and furnished throughout with Bock taper 
roller bearings. This Is a built-up type with the differential 
set In the center casing to which the bevel pinion assembly 
Is attached. Full-floating support for the wheels Is provided 
and the brakes are double expanding, side by side In one 
drum. A detail that Is particularly efficient Is the oil gland 
with spring pressure used to prevent the escape of lubricant 
from the differential Into the conical axle tubes 



output is not very large the pressed-steel 
becomes the more expensive type without 
any question, but with large quantities it 
seems that there is little or nothing to 
choose on the score of cost. 

Naturally the manufacturers who have 
always used one type or the other prefer 
that with which they have had their ex- 
perience, but when they make both their 
opinion as to which is the most advan- 
tageous is that it depends upon the exact 
circumstances of the case. 

Brakes a Problem 

It is hardly possible to consider the 
question of brakes without going outside 
the specialized field of axle manufacture 
and observing the practice of the lesser 
number of automobile manufacturers us- 
ing special designs. Of course the com- 
bination of internal band brake connect- 
ed to the hand lever and external band 
to the pedal is still by far the most pop- 
ular design, but there will be one or two 
more propeller-shaft brakes this year 
and a few more cases where double in- 
ternal brakes on the axle are employed. 

Brakes are a much neglected part of 
an automobile; they are infinitely infe- 
rior in design to almost any other por- 
tion, and their inefficiency is taking a 
heavy toll of life. The probable explan- 
ation is that there is considerable diffi- 
culty in making a brake which combines 
great power, smoothness and reasonable 
manufacturing cost. The band brake 
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has never, in any form, been entirely 
satisfactory unless made very large, and 
consequently heavy and clumsy, while 
however well it is made it needs con- 
stant adjustment to keep it in proper 
condition, and the number of links and 
joints provide opportunities for lost mo- 
tion and an ever-present weakness under 




The Russel Internal gear drive truck axle 
forme a neat Illustration of the principle In- 
volved. The axle which carries the wheels Is 
a solid steel shaft to which the differential and 
drive shaft unit Is clipped. It will be seen that 
the Internal gear and the expanding brake are 
well protected against dirt 



the increasing attacks of dirt and water. 

It is notable that the layout of brake- 
operating rods on the chassis has im- 
proved greatly this year; there is far 
less spring in them and less joints, but 
the axle brakes remain practically un- 
improved. 

From some points of view the double 



internal brake is ideal, as it is easy to in- 
close and can be very smooth and power- 
ful if provided with heavy rigid shoes. 
But it must essentially cost more to 
make, and it is liable to be distinctly 
heavy, while the necessary width of the 
drums is often excessive and trouble- 



Laying Out Chain Camshaft Drives 

The Principles Involved Discussed, and Some of the Problems 

By F. L. Morse* 



THE call for chain-driven timed shafts in the automobile 
probably first came because of its flexibility as to cen- 
ter distances, as evidenced by the International Harv- 
ester Co.'s application on overhead camshafts in 1908. Here 
the centers were long, and the chain was the easiest way to 
drive the camshaft, so upwards of a thousand were thus 
equipped. Next its use was suggested as a remedy for ex- 
cessive noise, or what passes for the same fault — a regular 
variation in the noise so often found in gearing, as it is 
found nearly impossible to get a pair of gears exactly true 
mechanically and in tonal qualities. 

The silent chain met these requirements of flexible centers 
and quiet operation, but brought a different trouble in its 
train, viz., short life due to the lengthening pitch. This was 
not a matter of chain destruction as understood by the chain 
maker, but rather of design or special application, as the 
accumulated lengthening of but 0.003 or 0.004 in. per pitch 
permitted the chain to become so loose as to strike some in- 
terfering point, and it was for this reason that removal was 
required. 

This lengthening, however, of 0.003 or 0.004 in. per pitch is 
but a small percentage of the total life of a chain if adjust- 
ment had been provided, and, as a matter of fact, little 
trouble would be found from lack of correct timing until the 
chain had lengthened six times this amount, or 0.024 in. per 
link. However, thousands of drives had been put out with 
non-adjustable centers, notwithstanding every chain maker 



•From a paper read before the Indianapolis Section of the S.A.E., 
November, 1915. Mr. Morse Is president of the Morse Chain Co., 
Ithaca, N. T. 



knew the desirability of and recommended adjustment. It 
was imperative that a chain be furnished that would lengthen 
less rapidly in order to give a reasonable life to the car user, 
so the chain makers immediately commenced to better their 
product. 

The first and easiest expedient was to what is termed run 
the chain in, i.e., to take out the initial lengthening that 
would come from quick smoothing up and seating home of 
the joint parts in the punched holes in the links. Then fol- 
lowed as promptly as possible experiments to get more suit- 
able steel and refinements in the process of manufacture. 
This was accomplished to a large extent within a year or two, 
so that then these early applications of chains to automobiles 
on a whole proved fairly satisfactory to all concerned, the 
average life being between 10,000 and 20,000 car miles. The 
chain then several years ago became a competitor for gears 
for the timed shaft drives on gas engines, and at an initial 
greater first cost, which indicated some added desirable fea- 
ture, and a comparison between the two forms of transmis- 
sion may indicate the future trend in design, which, I under- 
stand, is of particular interest to the automobile engineer. 

In the general description of silent chains you have been 
told (1) that the chain contacts with and drives through all 
the teeth embraced by the chain, and (2) that it rises higher 
on the teeth as the chain lengthens, thus maintaining its cor- 
rect pitch diameter, and (3) that it is only the free chain in 
between the sprockets which affects through its lengthening 
the angular relation of the two shafts. As a matter of fact, 
these statements are only partially true as far as the Morse 
chain is concerned, and, being interested in that product, I 
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will only speak of its action, as possibly a discussion may 
bring out the action of other products and wherein they dif- 
fer, if at all, as I trust representatives of the chain makers 
are here. 

The links of the silent chain contact with the sprockets at 
an angle greater than the angle of friction, and therefore tend 
to slide up the tooth, and the distance from engaging point to 
engaging point being obviously greater on the larger diameter, 
this action in effect compensates for an increasing pitch. Fur- 
ther, the engagement with the tooth is at a point below the 
line of pull, so there is also a lever action that tends to main- 
tain the chain at a point higher than its true pitch, in addi- 
tion to any centrifugal force that may exist. 

Three Forces on Chain 

We have, then, three forces that tend to slip the chain out- 
wardly and over the teeth, requiring a definite opposing force 
to keep it on the teeth. Part and sometimes all of this 
restraining force is represented by frictional resistance to 
sliding up the teeth, it being a matter of the number of links 
in engagement on, as well as the size of the sprocket, vary- 
ing with different sized wheels. Experiments have shown 
that five to thirty teeth in engagement are sufficient to keep 
the last link away from the direction of pull from raising on 
the tooth with any appreciable force. (The number of teeth 
in the wheels can be reduced so all except the first tooth en- 
gage with less than the angle of friction, but under these 
conditions the drive does not operate quietly or in accordance 
with the general design of silent chain.) If, then, more than 
this number of teeth engage the chain, it will float between 
the teeth, not touching either face, till the tension — there al- 
ways being more or less — of the slack side pulls the chain 
against the idle or non-driving face of the teeth. 

Drive Force Is Tension Difference 

The effective driving force of the chain is the difference 
between the tight and slack strands, the same as in belting, 
and something of the same "creep" that is found in belting 
takes place on the tooth faces, as the chain is driving through 
frictional contact with many teeth. The drive gives a posi- 
tive speed ratio because, either by friction against the teeth, 
or tension on the slack side, or both, it is prevented from go- 
ing over the top of the teeth, while it still drives through 
frictional contact with, and has a slight movement on many 
teeth. The first tooth in engagement with the chain on the 
tension side is taking the largest share of the burden of 
driving, and the chain rides higher on this tooth than on the 
next tooth back, due to the angle of pull to the face of the 
tooth, and also because the chain is slightly elastic, and, due 
to the tension, is longer at this point. 

At each successive tooth the lengthening due to elasticity 
decreases, due to the lesser tension, and also due to a lessen- 
ing tension the chain gradually creeps down the tooth on the 
driving wheel until it gets to a point at or below its pitch 
diameter. Under these conditions the chain is drawing a 
spiral on the sprocket, the larger diameter on the driver at 
the entering tooth, on the driven at the leaving tooth, while 
the smaller diameter may be anywhere between these points 
and the leaving or entering tooth of the driver and driven 
respectively, depending on the number of teeth engaged by 
the chain. If these statements are correct, it follows that 
only a limited number of teeth on the chain wheel may do the 
driving, not all in contact with it, and as a corollary that it 
is always desirable to have this minimum number of teeth 
engaged by the chain. The distribution of the tension neces- 
sary to drive over a number of teeth is what makes the chain 
so quiet in action, as the taking up by the links of the pres- 
sure of driving is gradual and produces no blow effect. 

The lengthening of the chain, and particularly that por- 
tion in tension between the chain wheels, causes a change in 
the angular relation of the connected shafts, and in cam- 



shafts a lag in timing is obvious. In addition to this, on ac- 
count of the tooth face being at an angle to the line of pull, 
when the chain has lengthened and climbed higher on the 
tooth, this has permitted the wheels also to lag slightly more, 
but this is the worst that can be said, and can almost be 
neglected. 

Details of Typical Layout 

For instance, there is illustrated here a typical triangular 
drive, crankshaft sprocket, twenty-one teeth, camshaft 
sprocket forty-two teeth, on 6.406-in. centers. The chain has 
seventy-nine links, and the Morse adjustable sprocket is used 
on the accessory shaft The adjustment will take care of a 
lengthening of one link, when the odd link furnished can be 
removed and the adjustment set back to zero, thus allowing 
for lengthening of another link, or % in., or a total of 1 in. 
This is an extreme case, and should be good for 50,000 to 
100,000 car miles. We now have a lengthening of 1 in. in 
seventy-nine links, or 0.01265 in. per link, the crank sprocket 
being 3.355 in. and cam sprocket 6.691 in. pitch diameter. 
The wheels are on 6.406-in. centers, thirteen links in the ten- 
sion run to the camshaft wheel, and thirteen times 0.01265 
in. equals 0.16445 in. as a total, which in itself permits of a 
lag in the timing of approximately 2.8 deg. In lengthening 
this amount the chain has climbed radially 0.084 in. on the 
larger and 0.042 in. on the smaller wheel, and this has per- 
mitted the wheel to lag 0.072 in., equaling 1.2 deg., or a 
total for both causes of 4 deg. This is not very serious, as I 
understand it, and could in any case be compensated for by 
cutting, say, two keyways in the camshaft sprocket, the one 
in correct relation to a tooth when new, the second when one 
link is removed, so at no time could the lag in timing amount 
to more than 2 deg. 

On the triangular drive above referred to, there was used 
a chain 1% in. wide, %-in. P., and this drove the camshaft, 
with water pump and generator on the third shaft. With 
this arrangement the total space parallel to the crankshaft 
was 1 % in., or, allowing for back clearance, 2 in., which with 
gearing might have been reduced to 1% in., so the saving in 
room by the use of gearing would have been about % in. 

Unless a third or intermediate gear is used, there is gen- 
erally more weight with the chain drive, but this amounts to 
not more than 4 lb. on an installation such as above, this be- 
ing the total weight of the chain. The cost of chain wheels 
is less than that of gear wheels, as they can be cut faster, and 
there are practically no rejections. A case-hardening steel 
(Continued on page 1037) 




Detail* of chain layout and of Morse adjusting sprocket 
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The History of the American 
Automobile Industry— 6 

Copeland's Steam Bicycle Capable of 15 M.P.H.— Anticipating the Present-Day 
Side Car — $500 the Maximum Price for Motor Vehi- 
cles? — Public Confidence Grows 

By David Beecroft 



Q Review — In the last Installment the early development 
of steam road vehicles in their various forms was (raced 
up to 1880, the prejudice of the public against them being 
mentioned. There were a number of three and four- 
wheeled steam carriages, as they were called at that time, 
and even a steam man for drawing a wagon, the figure 
being fitted with a light, high-speed engine. A growing 
demand for mechanical power became manifest in the 
seventies, there being several instanoes where advertise- 
ments appeared offering $5,000 and $10,000 reward for 
the invention of substitutes for street car horses and of 
practical road vehicles. By 1876 the gas engine had 
reached a stage of development where it was attracting 
serious attention for stationary power and boat work and 
about this time bicycles became of interest to the public. 
Q This week the narrative takes up the first motorcycle — 
a steam bicycle — and the prototype of the present-day 
side car and tells how $500 was thought to be the maxi- 
mum price possible for a motor vehicle. It took nearly 10 
years to get the public above this low-price limit, which 
was one reason that the motor vehicle did not come into 
common use much earlier. The wide publicity given the 
steam bicycle, however, did much to increase confidence 
in the self-propelled conveyance for everyday purposes. 



OF experimenters whose influence has reached 
down to the modern automobile movement, 
dating from 1880 to the present day, although 
not a part of it, the first position seems to 
be due to Lucius D. Copeland, who, 35 years ago, 
was living at Phoenix, Ariz. Copeland began his 
work in 1881 by attempting to attach some form 
of motor to a Columbia bicycle that would not do 
all the work, but would assist where the going was 
hard. Possibly the sands of that southwest coun- 
try were responsible for this desire for help. The 
high-wheel Columbia bicycle was hardly a struc- 
ture to which a successful application of power 
could be made, and he reports his first attempt as 
both very inefficient and dangerous. About this 
time, the Star bicycle, which carried the large 
wheel at the rear in a frame and steered by the 
small front wheel, appeared on the market and 
one was purchased by Copeland. To this, he at- 
tached a small boiler on the inclined front frame 
tube and fitted a small engine just below the saddle 
with belt to a large pulley on the rear wheel. On a 
good road, this device would drive the bicycle at 
15 miles per hour, a very creditable showing for 
so small an equipment. This was finished in the 
fall of 1884 in time for exhibition at the Maricopa 
County Fair at Phoenix. Later, being anxious to 
secure assistance, he showed the steam bicycle at 
Mechanics' Pavilion in San Francisco in 1884. The 
engine was % hp. with the weight complete, in- 
cluding water, as 18 lb. Later reports describe 
the motor as 1 hp. and able to make 1000 r.p.m. 



and drive the vehicle 12 m.p.h. The entire equip- 
ment could be easily removed or transferred from 
one bicycle to another. When the date, 1884, is 
considered, it will be seen that this was a wonder- 
ful accomplishment and it is another illustration 
of the fact that the self-moving idea has always 
accompanied wheeled vehicle progress. 

A Company Formed 

The next spring Copeland showed this motor- 
cycle in many California cities, such as Oakland, 
Berkeley, Sacramento, Stockton, Napa, Suisun, 
Watsonville, Santa Cruz, Vallejo, San Rafael, 
San Jose, and other places, besides several skating 
rinks and exhibition halls in San Francisco, but 
did not find the financial assistance wanted. He 
then proceeded to New York, where he exhibited 
at Madison Square Garden and other places. After 
3 years of searching with a persistence worthy of 
a better reward, he met Sanford Northrop, who, 
with Drs. Starkey and Palen, of Philadelphia, 



■ 




Lucius D. Copeland and hla first successful steam motor, which Is 
shown fitted to a Star bicycle of the vintage of 1884 
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formed a company known as the Northrop Mfg. 
Co., with a shop located in Camden, N. J. Here, 
having some capital, he was able to make improve- 
ments and 3 months later was running a steam 
tricycle on Camden streets. He fitted automatic 
water-level control and automatic fire control 
which depended upon the boiler pressure. He 
connected what would now be the brake and clutch 
levers by making the operation of the brake lever 
shut off the steam. He made many trips to ad- 
joining towns, drove often in Fairmont Park, Phil- 
adelphia, and his longest trip was to Atlantic City, 
60 miles, and return, carrying a son of Dr. Starkey 
as a passenger. His tricycle patent, applied for 
in October, 1886, was issued April 5, 1887, and 
covers the use of the framing tubing for an oil 
receptacle and the use of the exhaust steam to heat 
the feed water and fuel oil. 

Prototype of the Side Car 

In 1888 Copeland brought out a motor bicycle 
along the lines of the safety bicycle, which was 
beginning to make its appearance at that time and 
of which he, quite rightly, recognized the value. 
With his previous success, it is needless to say that 
this machine ran well. Afterward, he attached a 
wheel at one side on an adjustable reach so it could 
be fitted to any gage of road and on this reach was 
placed a seat for a third passenger, thus antici- 
pating the modern side car by nearly a score of 
years. 

The Moto-Cycle Mfg. Co. of Philadelphia con- 
trolled Copeland's patents on steam bicycle motors, 
and in 1890 the vehicle produced used bicycle 
wheels with heavy rubber tires and a two-cylinder 
horizontal engine on the frame of the machine con- 
nected to the axle of the driving wheel by noiseless 
gearing. A safety boiler could get up steam in 5 
min. and one filling of the water tank would suffice 
for 3 hr., or a 30-mile run. Fuel was carried on 
the other side of a partition in the same tank and 
some distance from the fire. One hand steered 
while the other held the throttle lever, and, releas- 
ing the throttle, stopped the engine. It is not 




Copeland's second machine, built In 1888, was a rear steering 
Invincible tandem tricycle to which he fitted his steam motor 

known that any of these vehicles were sold and 
probably they were not. 

$500 the Maximum Price? 

Mr. Copeland, now of Sawtelle, Cal., says he be- 
came discouraged, thinking the people would not 
pay more than $500 for a motor vehicle and that 
there would be little or no profit in the business. 
This coincidence of opinion in the matter of maxi- 
mum price, with that of Charles E. Duryea, who, 
in 1891, thought $500 the maximum, probably indi- 
cates very closely the feeling of the public. It took 
nearly 10 years to get our people above this low- 
price limit. The motor vehicle would have come 
much earlier had they been open minded enough to 
have accepted it. These exhibitions and the Cope- 
land patent with the wide publicity given by the 
published descriptions undoubtedly did much to 
give the people confidence in the steam vehicle. 




Copeland Moto-Cycle to carry three passengers. The rear rider steered and controlled the machine. Starting was accomplished by 
foot power by means of a lever and clutch arrangement driving the rear wheel. Adjustable Idler wheels on both sides served to hold 
the machine upright when at rest 
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Nickel-Steel Is Stronger Than Cold-Rolled 



EDITOR The Automobile:— Strictly speaking, what is 
meant by a cast steel gear? A drop forged? Are 
there vanadium gears in use on many cars, and which 
of the three are the best and which costs the manufacturer 
the most to produce? 

2 — Is nickel-steel best to use for axle shafts, and must it 
heat-treated? If so, what effect has it on the shaft by treat- 
ing it so? Which is the best to use, cold rolled, or vanadium 
steel, and which costs the most to produce? 

3 — Is cold-rolled steel simply a mild steel, or is it alloyed 
somewhat differently? 

4 — Which of the above materials does Overland use in its 
model 83 cars and what does Buick use in its 1913 to 1915 
cars? Also the 1913 to 1915 Hupmobile? 

Plentywood, Mont. J. S. K. 

— A cast steel gear is one in which the gear is a steel cast- 
ing. A drop-forged gear is one in which it is a forging. 
Vanadium steel gears are used on a few cars, but where 
alloy steel is used nickel is employed to a much larger extent. 
The alloy steels are the most costly. Forging is the method 
generally carried out in all cases, the forging being a blank 
and the teeth afterwards cut upon it. 

2 — In order to secure the benefit from nickel when used as 
an alloy, the steel must be heat-treated. Heat-treating the 
steel makes it tougher and stronger and increases the elastic 
limit. There is no comparison between cold-rolled and 
vanadium steels. Cold-rolled steel is that in which the metal 
has been rolled into shape while cold. It is only a simple car- 
bon steel and is quite soft, as a rule. 

3 — Cold-rolled steel is not alloyed with any of the sub- 
stances used to increase the physical properties of the metal. 
If you will refer to The Automobile for April 8, 1915, you 
will find a series of articles entitled "The Pathology of Steel," 
which will make clear to you the points upon which you de- 
sire enlightenment. 

4 — Regarding the materials used in the various cars you 
mention, it may be stated that all three of these concerns 
use a wide variety for different purposes. If you will men- 
tion the parts to which you particularly refer, the informa- 
tion could probably be given. 

Excessive Carbon in Cylinders 

Editor The Automobile: — To what would you attribute 
excessive accumulation of carbon in cylinders? The com- 
pression is splendid, the level of oil is correct, and the mixture 
is correct. The car is a 1911 model and has seen a great deal 
of service. Could the cylinders have become oval or could the 
rings have lined up so that the openings are all in line? 

2 — Would it be advisable to install aluminum pistons in the 
above car if I had the cylinders re-ground? In this case, 
would it be necessary to have new connecting-rods made? Do 
you recommend standard pistons and rings in preference to 
the aluminum ones in an old car? 

3 — Do you know of any way to repair broken celluloid win- 
dows in a top, without replacing the same? 

These questions are relative to Packard 30 cars. 
Orange, N. J. N. S. B. 



— The excessive accumulation of carbon in the cylinders of 
the model 30 car is no doubt due to the natural wear of the 
cylinders and pistons which have now left enough clearance 
between same to allow the oil to work up. Although good 
compression is observed and the piston rings seem to be all 
right, this clearance will permit the oil to work its way 
through. The only thing to do in a case of this kind is to be 
sure that the oil level in the crankcase is kept at the proper 
level. If the cylinders still carbonize, they should be removed 
and a set of reground cylinders with properly fitted pistons 
should be installed. 

The Packard Motor Car Co. keeps reground cylinders and 
pistons of all sizes on hand for this particular purpose, and 
you can get details regarding price from the nearest Pack- 
ard agent. 

2 — It would not be advisable to install aluminum pistons 
in this model as the complete design of the motor is not in- 
tended for high-speed reciprocating parts and you would be 
apt to run into clearance difficulties. It would probably be 
more satisfactory in an old model of this sort to use the 
standard pistons and rings. 

3 — The Automobile has no record of any satisfactory 
method of repairing broken celluloid windows. It is easy 
enough to replace them by simply ripping out the stitching 
around the windows, put in a new piece of celluloid and 
stitching in the old seam. 

Using Generator for Battery Charging 

Editor The Automobile: — Would it be possible for a 
Wagner lighting and starting generator taken off a Stude- 
baker 35 (the cutout relay being out of order, would have to 
be done away with), to be used for charging batteries, to be 
run by a stationary gasoline engine? If this could be done, 
please give instructions as to controlling charges and at what 
speed it should be run. Also any other information on the 
subject which would be of any help. 

Sussex, N. B. H. W. S. 

— This equipment can be used to charge six-cell lead bat- 
teries by closing the relay points permanently and arranging 
the engine drive so that it will run the generator from 1600 
to 1800 r.p.m. The controller should be placed in the genera- 
tor position and under these conditions the charging rate 
will be from 8 to 9 amp. 

Troubled by Excessive Vibration 

Editor The Automobile: — I have a 1910 Cadillac. It runs 
pretty well still, but has a good deal of vibration. Would 
aluminum or magnalium in pistons reduce this vibration suffi- 
ciently to warrant the expense? I am using a Schebler 
carbureter and getting but 5 miles per gallon. Can you 
suggest what can be the trouble? I formerly ran about 12 
to 14 before installing the new carbureter. 

Hibbing, Minn. B. S. A. 

— In the opinion of the Cadillac company the effect of sub- 
stituting aluminum or aluminum alloy for the standard ma- 
terial would not be such as to warrant the expense of same. 

Regarding the mileage it would be well to make sure that 
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the carbureter is correctly adjusted. If in good repair and 
adjustment, the results obtained should be very satisfactory 
and the mileage much higher. 

Average Output of Ford Magnetos 

Editor The Automobile: — What is the average output of 
the 1914 and the 1915 Ford magnetos in amperes? 

2 — What is the frequency in cycles per second of each 
model at 1000 r.p.m.? 

3 — Am I right in the assumption that the frequency varies 
with the speed of the motor or is it independent of this? 

4 — What is the phase of this current? 

6 — What is the maximum speed at which perfect syn- 
chronism may be obtained from a Bosch magneto of the four- 
cylinder type? I mean by this, the speed of the magneto 
armature. 

Marysville, Ohio. E. C. P. 

— The voltage and the amperage of the model T Ford 
magneto varies according to the speed of the engine. With 
the %-in. magneto used previous to October, 1914, the am- 
perage ranges from 3 to 5. With the %-in. magneto used 
since that time, the amperage ranges from 5% to 8. 

2 — As there are sixteen magnets and sixteen coil spools in 
the construction of the magneto assembly, it follows that 
there are sixteen electrical impulses with each revolution of 
the crankshaft. 

3 — This is answered under question 2. 

4 — This is also answered under question 2. 

5— Tests made on the Bosch magneto show that it is pos- 
sible to obtain synchronous ignition from a four-cylinder type 
at any and all speeds. Tests have been made on instruments 
where 15,000 sparks were obtained in a minute. 

Description of Gearless Differential 

Editor The Automobile: — Please give diagram and detail 
explanation of the gearless differential. Which cars use it? 

Detroit, Mich. M. S. 

— A diagram of the gearless differential in the form of a 
sectional view is given in Fig. 1. The actual assembly 
varies in different cases; that used on the Argo has the 
housing and the flanges in one piece while in that for the 
Ford they are in three pieces. The companies using this 
gearless differential as standard are the Argo Motor Co., 
Jackson, Mich., and the Woods Mobilette Co., Chicago, 111., 
and also various light car concerns which obtain a complete 
axle from the Detroit Axle Co. The operation of the gear- 
less differential is as follows: 

The left hand differential flange, to which differential driv- 
ing gear is bolted, the right hand flange, the center ring, and 
the right and left driving sectors, two at top and two at 
bottom, are all bolted together, making this whole outer dif- 
ferential housing a unit. The right 
and left ratchets, which are keyed to 
their respective axle shafts, are in- 
dependent and free to rotate inside of 
housing. The two round members 
with knobs at ends and center, placed 
crosswise, are the walking beams, or 
pawls, and are the interlocking me- 
diums between the driving sectors and 
ratchets. The illustration shows the 
right hand end of the top pawl in the 
tooth of the right hand ratchet and 
being driven by the contact face of the 
driving sector. 

This drives the ratchet forward 
through the center of the end of the 
pawl. In the same manner the left 
ratchet is driven forward by the lower 



Thus both wheels are driven forward positively and neither 
can spin, as with the gear differential. 

To drive backwards, the differential housing starts to 
move to the left and pushes the end of the pawl out of 
ratchet tooth, which throws the opposite end of the pawl down 
into the tooth of the opposite ratchet. Contact face of re- 
verse driving sector engages and drives the wheel back- 
ward. The lower pawl acts in the same manner. In turn- 
ing a corner, imagine that the car is being driven forward 
and is to be turned to the left. The right wheel starts to re- 
volve faster than the left and causes the right hand ratchet 
to move faster than the differential housing, which can only 
go as fast as inner or slower moving wheel. The ratchet 
pushes the end of pawl out of its tooth, thus allowing the 
ratchet to have a free movement forward. As soon as the 
corner has been made and both wheels are revolving at equal 
speeds, the spring at the center of the pawl pushes the end 
of the pawl back into engagement and the drive is again 
taken up by both wheels. 

When the wheels propel through the driveshaft, as in case 
of coasting or braking through it, both ratchets start to turn 
faster than housing, and push the engaged ends of pawls 
out of engagement and the opposite ends into driving posi- 
tion in the opposite ratchet teeth, thus causing the ratchets 
to propel the driveshaft. 

Low and High-Tension Magnetos 

Editor The Automobile: — What is the difference between 
a low- and a high-tension magneto? 

2 — Give a diagram, if possible, of the magneto and battery 
wiring on the 1907 Packard, using Eisemann magneto. 

3 — What is the transmission and rear axle gear ratio on 
the 1910 Briarcliff model Lozier? 

4 — Describe the oiling system on the 1910 Lozier. Does the 
oil passing through the sight feed feed to the cylinders or to 
the crankcase, and about how many drops of oil must the 
sight feed show? 

5 — Why does the fourth cylinder smoke on almost all 1910 
Lozier s? 

6 — How can a Remy magneto as used on a 1911 planetary 
Buick be jumped so as to show a spark when disconnected 
from the motor and regular wiring? 

Bronx, N. Y. A. B. 

— The difference betwen the low- and high-tension mag- 
netos is that in the low-tension there is only a primary wind- 
ing where low-tension current is generated, while in the high- 
tension magneto there is also included a secondary coil in 
which a high-tension current is induced, due to the interrup- 
tion of the primary circuit. 

2 — A diagram of the magneto and battery wiring of the 
1907 Packard Eisemann set is given in Fig. 3. 

3 — The gear ratio of this model is 2.8 to 1. 



pawl, which is engaged at its left end. 
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1 — Sectional and diagrammatic view of the gearless differential 
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Fig. 2 — Horsepower and torque curve* of the Continental 4>/a by 5>A 
model C motor 

4 — The oil is drawn from the auxiliary) tank on the side 
of the engine to the lubricator. It is then distributed by the 
lubricator to different parts of the motor and direct to the 
principal bearings. The oil pressure forces the oil back into 
the lubricator from the sight feed and then indicates that the 
lubricator is working. 

6— So far as The Automobile has record, the statement 
that the four-cylinder smokes on almost all 1910 Loziers is 
not strictly correct, although it may be true of a few. If 
you will press back the tube on the connecting-rod cap to 
V4 in. so that it will not pick up so much oil, it will probably 
reduce the smoking materially. 

6 — If you are experimenting with this magneto, it is sug- 
gested that you place it in a lathe, using the lathe spindle to 
drive it, being sure that the magneto is well grounded on the 
lathe. Also be sure that the spark plugs are grounded to the 
lathe, that is, the outside of the plugs and not the core. 

Wants Parts for Stoddard-Dayton 

Editor The Automobile: — Can a set of this year's license 
plates be transferred from an old to a new car without 
notifying the license bureau? 

2 — Who makes the parts for the Stoddard-Dayton car? 

3— What motor was used in the 1910, 1911, 1912 and 1913 
Hudson? 

New York City. J. King. 

—No. 

2 — Dayton Auto Repair Co., 351 West Fifty-first Street, 
New York City. 

3 — Two motors were used in the 1910 Hudson, the Buda 
and the Atlas. Since then all Hudson engines have been 
manufactured by the Continental Mfg. Co., Detroit. 

Dimensions of Several 1916 Cars 

Editor The Automobile: — What is the extreme width 
and length over all of the following 1916 cars with the top 
down: Reo four, Reo six, Dodge, Studebaker four and six' 
and Jeffery four? 

The dimensions you request are as follows: 

Car Overall Length Overall Width 

Jeffery four 13 ft. 10 In. 6 ft. 7 * In. 

Studebaker four 18 ft. 8 In. 5 ft. 8 in. 

Studebaker six 14 ft 6 in. 5 ft. 8 In. 

Reo four 14 ft 2% in. 5 ft. 7 in. 

Reo six 16 ft 6 n. 5 ft 7 n. 

Dodge 13 ft 0 in. 6 ft. 6 in. 

Remedying a Grabbing Clutch 

Editor The Automobile: — I have a 1916 Buick model D 45 
and find that the clutch grabs very badly. Can you tell me 
how I can remedy this? 

2 I would like to know the price of a Wagner generator 

which comes on a 1914 Studebaker five-passenger, four-cylin- 



der car. Also, where to look for trouble when it does not 
generate any electricity? 

Troy, N. Y. J. M. S. 

— The grabbing clutch is due to insufficient play in the 
clutch leather expanders which bring the leather out against 
the inner rim of the flywheel when the clutch is engaged. 
The difficulty can be easily overcome by removing washers 
from the ends of expander plunger stems. 

2 — The price of a new generator is $70. You do not fur- 
nish sufficient information to tell you exactly where to look 
for your trouble, but try the following means of remedying it: 

a — Clean generator commutator carefully by using very 
fine sandpaper (00 grade). Do not use emery cloth. 

b — Look for open circuit or loose connections at following 
points: Generator terminals, back of combination switch and 
junction box, battery indicator terminals, relay terminals, 
storage battery terminals. 

c — Remove relay cover, start engine, and gently accelerate. 
If relay contact points close and open automatically as en- 
gine is speeded up and down, this indicates that generator is 
performing properly. 

d — Stop engine. Test indicator for reversed connections by 
switching on headlamp. Indicator should read Discharge. 
Turn out lights, then start engine, run it at a speed corre- 
sponding to about 15 to 20 miles per hour and hold relay con- 
tact points closed with the finger. If indicator reads Dis- 
charge trouble is in generator. If indicator reads Charg- 
ing trouble is in relay. If indicator reads Off, trouble is an 
open circuit. 

Horsepower Curve of Continental C 

Editor The Automobile: — Please show the power curve of 
a 4% by 6% Studebaker 4-35 model. Also that of a Conti- 
nental 4% by 5% model C four-cylinder motor. 

Brooklyn, N. Y. H. E. 

— It is against the policy of the Studebaker company to 
permit the publication of horsepower curves of its motors. 
The power curve of the model C 4% by 5% Continental motor 
is given in Fig. 2. 

Salt Removes Carbon But Rusts Motor 

Editor The Automobile: — I have a friend here whe 
drives a Buick and cleans carbon out with salt. He runs 
his engine 2 or 3 min. to warm up, then removes the spark 
plugs and puts lMi normal salt tablets in each cylinder and 
then runs the car about 15 miles, by which time there is no 
carbon remaining in engine or valves. I know that this 
will remove all carbon deposits, but will the chemical action 
set up by the salt and heat do any damage to the cylinders? 

Live Oak, Fla. A. E. W. 

— While salt will burn off the carbon by chemical action 
due to the combination of the salt and carbon into sodium 
carbonate it is possible that the combination of chlorine 
with the hydrogen in gasoline would form hydrochloric acid, 
which would tend to have an intense rusting action on the 
cylinders. 

Lighter Pistons Reduce Vibration 

Editor The Automobile: — I have a 1914 Cadillac car 
and would like to have your opinion as to my making a 
change on the pistons and connecting-rods. The engine has 
good power and I think good economy. However, it vibrates 
a good deal and is not very quiet. 

I was thinking that by taking some of the weight off of 
the pistons and rods that the engine would not vibrate so 
much and would be more quiet. Also it might increase the 
power but at the speed I usually run, which is 20 to 25 
m.p.h., it might not be noticed. However, if you think it 
would be a benefit, please tell me what the best method 
would be in making this change. 
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Unless the change would be quite an improvement, I 
hardly think it would warrant my spending very much for 
it. 

Youngstown, Ohio. S. W. G. 

— It is probably true that a reduction in the weight of the 
piston rods in this motor would reduce the vibration some- 
what. However, as these pistons and connecting-rods were 
designed to carry safely only certain loads such as are likely 
to.be imposed upon them, it would be dangerous to weaken 
them. Practically speaking, it is very much to be doubted if 
these parts could be made sufficiently lighter than they were 
originally to reduce the vibration sufficiently to make any 
perceptible difference. 

Cone and Disk Have Even Break 

Editor The Automobile: — Please give a discussion of the 
comparative efficiency of the types of clutches used on mod- 
ern automobiles — the cone clutch and multiple disk, run- 
ning in oil and with dry plates. If there is a choice of type 
of clutch for a particular car, please state which type is the 
best for which cars. In your opinion, is there an all around 
best type of clutch? 

Brooklyn, N. Y. F. P. Buss. 

— Regarding a general discussion of disk and cone clutches 
it is very difficult to expound on the advantages and disad- 
vantages of each since they are about equally matched in 
popularity if the choice of automobile designers in this coun- 
try can be taken as a criterion. The disk and cone clutches 
have been hovering on the side of the 50 per cent mark each 
for the last five years as regards the specifications of Ameri- 
can cars. Either type is excellent and will give ample satis- 
faction. 

High Gear Ratio for Buick 

Editor The Automobile: — Would there be any advantage 
in setting the timing gear on the magneto shaft one tooth or 
two teeth ahead? Would it take up the wear or play caused 
by two years of running? 

What is the gear ratio of the differential in a White Streak 
Buick? How much higher would you have to gear it to get 
10 miles more speed? 

Mt. View, Cal. J. C. M. 

— The advancing of the magneto gear one or two teeth 
would not take up back lash caused by wear, but will com- 
pensate for lag in the electrical system at high speeds. 

The Buick Motor Co. never designated any of its models by 
the title of White Streak. It is believed, however, that this 
appellation was applied to some model 10 cars, which were 
used for racing. These were built with both 3% to 1 and 
3 to 1 rear axles and if you have one in which the gears are 
marked 48 and 13 you can get more speed by inserting a set 
of 48 and 15 gears. 

Steering Column Is Easily Lowered 

Editor The Automobile: — Is there a firm in Missouri 
manufacturing an automobile signal device for the front and 
rear of the machine? If so, what is its name and address? 

2 — Has the Sharon tandem car been used successfully as 
yet? About how many are in use? 

8 — Can the steering column of a Studebaker 20 be lowered 
to any angle without much expense? What must be done to 
lower it? 

4 — Does the company which manufactured the Cutting car 
still exist? 

5— Is the silent Knight motor much in demand at the 
present? 

6 — What is the horsepower of a Ford? 

Seelyville, Ind. L. F. 

— It is very possible that the concern which you have in 



mind is that of A. P. Rothermich, 2916 N. Taylor Avenue, St. 
Louis, Mo. 

2 — The Automobile has no record of the performance of 
these cars. 

3 — The steering gear on the Studebaker 20 is pivoted to the 
cross member of the frame, and it can be raised or lowered 
to certain angles by the installation of a steering post tube 
and bracket assembly, which can be had by placing your order 
with the nearest Studebaker dealer. Inasmuch as you do not 
state the exact angle which you desire, it is impossible to 
give prices, etc., but the change can be readily made at little 
expense. 

4 — No. Parts can be secured from the Puritan Machine 
Co., Detroit, Mich., or S. C. Erbes, St. Paul, Minn. 

5 — The Knight motor is being produced in greater quan- 
tities this year than ever before. 

6 — About 20 hp. 

Valve Stem Clearance Causes Knock 

Editor The Automobile: — Can you tell me what in your 
opinion would cause a light tap in a Ford motor? This tap 
is very noticeable at all . engine speeds, both when running 
under load and when idling. It sounds like a too far ad- 
vanced spark, but this is not the cause. Neither is it caused 
by the piston striking the cylinder head gasket. The tap is 
regular and occurs in one cylinder. It is not caused by car- 
bon or connecting-rod trouble. 

Washburn, Me. E. M. G. 

— From the data you give, it would seem that you are 
referring to a valve tap which possibly results from worn 
push rods or valve stems in which case the parts should be 
replaced and fitted with the proper gap of not more than 
1/32 in. and not less than 1/64 in. between the parts. When 
the gap is too wide between the push rods and valve stems, 
noise will result. 

Knocks which become audible with advanced spark usually 
originate somewhere in the piston assembly and are prob- 
ably due to loose pistons, worn piston pin bushings, or to 
the condition of the bearing at the connecting-rod end. 
Sometimes it happens that the connecting-rod itself la out 
of alignment or bent 

Dust Cover Perhaps Too Tight 

Editor The Automobile: — Can you help me on this? The 
high and intermediate gear-shifting fork on my Buick 37 
wears out very quickly. I have had to put in three in going 
11,000 miles. The machine has been well oiled all of the 
time. The gears do not cause me any trouble when shifting. 

Orono, Me. H. H. 

— The cause of the shifter forks wearing on this car is 
that the control lever binds in its socket. This is caused 
either by lack of lubrication or else by having the control 
lever dust cap which fits over the ball socket drawn up 
too tightly against the side. Make sure the gears mesh fully 
and do not only half engage. 




6-VOLT tATTCKY 



Fig. 3 — Wiring diagram of the Elaemann Ignition ayatem on the 
1907 Packard 
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Gearless Differential in Mecca 30 



Four-Cylinder 3 3-4 by 4 1-4 Block 
senger Body — Equipment a Fea 



Motor — Five -Pas- 
ture — Price $695 



AN assembled car has been put on 
the market by the Times Square 
Automobile Co. of New York and 
Chicago, a concern which has now, in 
addition to its line of rebuilt and used 
cars, brought out a product to meet the 
demands of those desiring a new car at 
moderate price. The car is made in De- 
troit and sells for $695 f.o.b. that city. 

Standard specifications will be found 
throughout as the car is assembled from 
parts made by well-known concerns. The 
power plant is a four-cylinder Golden, 
Belknap & Swartz product, having a 
bore of 3% in. with a stroke of 4% in. 
This~g\ves a piston displacement of 187.9 cu. in. This is an 
L-nead design with the cylinders cast in a single block and 
with a removable top to the cylinders. The motor is of 
standard construction throughout, the cylinders and pistons 
being gray iron with light-weight aluminum crankcase and 
gearset housing bolted together in unit power plant style. 
The bearings are nickel babbitt and are three in number for 
the crankshaft. Pounding of the motor at low speeds is 
guarded against by allowing liberal bearing sizes and a heavy 
flywheel which keeps the variation in angular velocity at a 
minimum. The makers claim that with this motor the car is 
free from vibration up to 40 m.p.h. 

Valves Are Large 

Cast-iron valves with steel stems are employed. The drive 
for the valves is through a chain-driven camshaft, thence 
through the integral cams to positive lifters. The valves 
have a clear opening of 1% in. in diameter. The outside 
diameter of the valves is 1 13/16 in. and the lift 7/32 in. 
The valves are adjustable in the customary manner and are 
inclosed. The silence features as regards the valve action 
have been given ample attention as beyond inclosing the 





Unit power plant used In the Mecca 30, showing mounting of the 
control levers on the top of the gearbox 



Mecca 30 five-passenger touring car selling for $695 

valves in removable cover plates the driving chains run in 
oil and have provision for adjustment to take up any slack. 

Ample Factors of Safety 

In the selection of materials an ample factor of safety will 
be found to have been left in all parts under shocking 
stresses. The connecting-rods are 0.30 to 0.36 carbon steel, 
drop-forged and heat treated. They are of I-beam section 
and have ample bearing area both at the oscillating piston 
pin joint and at the large end bearing on the crankshaft. The 
bearings in the connecting-rods, as well as those for the 
crankshaft, are ground to size and the material used in the 
crankshaft is 0.36 to 0.40 carbon steel. This is, of course, a 
drop-forging and is heat-treated to produce the rigidity 
necessary in this class of work. 

In the oiling system, which is a pressure feed to the main 
bearings, the plunger pump is operated directly from the 
exhaust cam for the number four, or rear cylinder. This 
pump delivers oil under pressure to a sight feed on the dash 
whence it passes directly to the motor bearings. In addition 
to the feed to the bearings the internal parts of the motor 
are lubricated by the oil mist created by the revolving cranks. 
This oil vapor pervades the entire crankcase and supplies an 
ample amount of lubricant to take care of the needs of the 
pistons and cylinders. 

Stewart Vacuum Fuel Feed 

A Stewart vacuum system is used for gasoline feed. The 
carbureter is a Schebler. With this system the gasoline 
tank, which is of 10-gal. capacity, is hung from the rear of 
the frame and the auxiliary tank is mounted on the dash. 
The design of the system is standard and is the same as that 
employed on a large percentage of American cars this season. 

Ignition is by the Splitdorf Dixie model high-tension mag- 
neto and the balance of the electric equipment is made up 
of the Disco units for electric lighting and starting. This is 
a single unit system connected to the crankshaft by silent 
chain. The motor generator starts charging the battery at 
a car speed of about 9 m.p.h. and operates in connection with 
a Detroit storage battery. 

Clutch Runs in Oil 

Power is taken from the motor by a single steel drive 
plate clutch which operates between two wire-woven asbestos 
friction disks running in oil. The gearset is a selective de- 
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sign providing three forward speeds. The control is central 
with the gearshifter lever mounted directly on the cover 
plate of the gearbox. This clutch and gearbox unit gives a 
very compact design and one of the features claimed for the 
clutch is that when once properly set it will never need to 
be readjusted. According to the maker, with all the parts 
running in oil to reduce wear and due to the positive action 
through the series of clamping levers given by the spring 
pressure, the clutch is never so worn as to need a readjust- 
ment. At the time of disengaging the engaging or clamping 
levers a master ring revolves, positively releasing the disks. 

Gearless Differential Used 

Final drive is through two universals to a semi-floating 
rear axle. The axle is provided with a gearless differential 
which is mounted accessibly under a large cover plate. The 
bearing equipment and the rear axle consist of Hyatt rollers 
of high-duty type. The frame construction is of pressed 
channel steel and the springs are semi-elliptic front and 
three-quarter elliptic rear. The main leaves are of vanadium 
steel and are guaranteed against breakage for two years. 
Both sets of brakes are on the rear wheels, the drums are 
12 in. in diameter, the wheels are hickory and are equipped 
with demountable rims taking 30 by 3% tires. Non-skid 
tires are furnished in the rear as standard equipment. 

3 to 50 Miles per Hour 

The chassis length is 104 in. from axle center to axle cen- 
ter and the tread is standard 56 in. providing a road clear- 
ance of 10 in. The speed range of the vehicle is from 3 
to 50 m.p.h. Steering is by adjustable worm and gear and 
either left or right drive may be secured as desired. 

Five-Passenger Body 

The standard body is a five-passenger touring with stream- 
line design. In addition there is a roadster or raceabout of 
two-passenger capacity. The cars are finished in what the, 
makers call Mecca blue which is a blue somewhat on the 
shade of what is commonly known as royal. The car is sold 
with full equipment including the electric starting and light- 
ing system, two electric headlights equipped with dimmers, 
electric tail lights, silk mohair one-man top, two-piece rain- 
vision windshield, number bracket, robe rail, quick-adjustable 
side curtains, tools, tire holders, extra rim, pump and warn- 
ing signal. 




Section through the clutch used on the Mecca 30 which forma a 
compact unit with the gearbox. One of the features claimed for 
this clutch design Is that when It Is once properly set It will never 
be necessary to readjust It. All parts run In oil and the action of 
the spring pressure Is positive through the series of clamping 
levers. At the time of disengaging the clamping levers a maater 
ring revolves, positively releasing the disks. 

State Purpose of Sample Invoice 

The United Export Bureau of The Automobile has re- 
ceived a report from Jerez de la Frontera, Spain, recom- 
mending that where samples are forwarded to prospective 
customers on memo charge sheets and no actual charge is 
intended that this should be clearly stated. The report says 
that recently a merchant in that place was highly indignant 
on receiving such a memo sheet as he thought he was being 
charged for the sample. Many such misunderstandings 
would be avoided by stating the purpose of the invoice. 








1 J J 








ii 







Plan of Mecca 30 chassis, showing simple but strong construction. This car Is assembled from well known units 
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Use of Optical Indicators for Checking 
Defects in Functioning of Motors 

(Continued from page 979, last week) 



CONSTRUCTION, adjustment and operation of optical 
indicators — as practised in Germany — were covered 
briefly in the first part of this article, which appeared 
last week. It also gave diagrams illustrating faults related 
to the admission of gas and to the compression. The closing 
words referred to Fig. 21 in this issue and faults in the 
timing of the spark — the subject continued herewith. 

Diagrams Showing Faults of Ignition 

With only 16 per cent advance, the diagram, c, is consider- 
ably better, and with 13 per cent advance the best diagram, 
/, is obtained. The correct advance depends of course in each 
case upon the motor speed and the means used for ignition. 
A spark that is 5 per cent late gives diagram e, and one 10 
per cent late diagram /. In all these diagrams under Fig. 21 
only the changes due to variation in the timing of the spark 
are shown as they appear. The diagrams in their entirety 
look somewhat different. The original for diagram e, Fig. 
21, for example, looks more like Fig. 22. Comparison of the 
diagram areas under Fig. 21 discloses a serious loss of power 
efficiency with faulty spark timing. Diagram e corresponds 
to 20 horsepowers and a only to 16; / to 15. The fuel con- 
sumption increases correspondingly with the error in spark 
adjustment, for any given amount of work to be done. 

Misfires are shown in a diagram by an expansion curve 
almost coinciding with the compression curve, making the 
diagram look similar to Fig. 17, excepting that the expansion 
curve lies somewhat above the compression curve because the 
compression is good and the cylinder wall has imparted some 
heat to the gas during the compression. 

In Figs. 23 and 24, it is plainly shown what influence the 
position of the spark plug has upon the amount of work done 
by the motor. With the spark plug over the exhaust valve, 
one obtains diagrams a, 6 and e of Fig. 23 at different motor 
speeds. Diagram a represents 640 r.p.m. and shows a maxi- 
mum pressure of 21.8 atmospheres, while the shape of the 
diagram remains fairly normal. Raising the speed to 1100 
revolutions produces the jagged curve of diagram 6, and the 
maximum pressure varies from 14 to 18 atmospheres. If the 
speed is further increased to 1600 revolutions, the jagged 
effects in the upper half of the diagram become still more 
marked and the efficiency lower. 

When, on the other hand, the spark plug is placed over the 
inlet valve, the diagrams of Fig. 24 are obtained. These 
diagrams, a, b and c, are taken at the same motor speeds as 
those of Fig. 23, and at the higher speeds there is a notable 
improvement in the shapes (more easily seen in the original 
diagrams than in the reduced reproductions) which is ex- 
plained by the presence of fresh gas mixture in the vicinity 
of the spark plug terminals. 

When two spark plugs are used for one cylinder and they 
are placed respectively over the exhaust and the inlet valves, 
the diagrams under Fig. 25 are obtained with the same motor 
speeds as before. It is seen that in this case the shape of the 
diagram remains essentially the same at the higher speeds 
as at the lower, this being due to the more rapid inflamma- 
tion of the gas mixture when ignited at two places. A simple 
comparison of the diagram areas — as between 6 and c in 
Figs. 23 and 24 and 6 and c of Fig. 26— shows also a con- 
siderable increase of the motor power in favor of the double 



ignition. The incipient jaggedness of the expansion curve of 
diagram c, Fig. 25, shows however that a continued speed as 
high as 1600 revolutions would not be recommendable for the 
motor used, the jaggedness indicating a drop in efficiency. 
These diagrams, as well as some of the following ones, were 
taken by Professor Watson with a Dalby- Watson indicator. 

If a car has both magneto and battery ignition it is easy 
to compare the merits of the two methods by means of an 
indicator. Diagrams a and b in Fig. 26, taken by switch- 
ing-in respectively the magneto and the coil, in both cases 
with the gas mixture quite rich, show no important differ- 




Flg. 22 (left)— Actual diagram of late firing 

Fig. 27 (right)— Very poor mixture and late exhaust 





(a) (t>) (c) 

Fig. 23 — Spark plug over exhauat valve 
Fig. 24 — Spark plug over Inlet valve 
Fig. 26— Spark pluge over both valve* 
(a) 640 r.p.m. (b) 1100 r.p.m. (e) 1600 r.p.m. 
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Magneto 




Fig. 26 — Comparison of Ignition by magneto and by battery and 
coll— (a) and (o) with suitable gaa mixture; (o) and (d) with lean 
mixture 

diagrams c and d, Fig. 26, showing the difference. In some 
of the cycles, it is noticed, the ignition from the coil pro- 
gresses so slowly, as in diagram d, that the pressure does 
not reach its highest value till at the end of the work stroke. 
The small crosses at the compression curves in the diagram 
of Fig. 26 indicate in each case the point at which the spark 
was released. 

Influence of the Carburetion 

That the carburetion, as well as the ignition, has great 
influence on the power of the explosion and the efficiency of 
the motor is also demonstrated in detail by means of indi- 
cator diagrams. Fig. 27, for example, represents the original 
diagram of a motor running on a very lean gas mixture. The 
gas burns with difficulty and has small heating capacity, 
and the diagram area is therefore greatly reduced. When, 
on the other hand, the gas throttle is opened completely and 

the same motor gets 
a mixture with suf- 
ficient gas the dia- 
gram of Fig. 28 is 
obtained. In this 
diagram it is noticed 
that the gasoline 
does not vaporize 
well or that the car- 
bureter is too cold. 
Globules of gasoline 
cause a series of 
successive small ex- 
plosions, marked E 
in the diagram, by 
which the whole vol- 
ume of the charge 
becomes subject to 
vibration. The dia- 
gram is a composite 
of a large number of 
superimposed photo- 
graphic diagrams, 
and the curves are 
therefore thickened. 
The first part of the 
exhaust curve has a 
strong course, show- 
ing that the exhaust 
valve affords a suf- 
ficient opening for 
driving the gas 

Fig. 29— Slow throttled running with rich quickly from A 
mixture toward B. By reason 




Fig. 28 — Composite diagram with gaso- 
line heavy or carbureter cold— Compare 
Fig. 27 




of the rapid flow of the gas in the exhaust manifold there 
arises a slight depression CD in the cylinder, lasting through 
the first part of the suction stroke but disappearing toward 
the lower dead center B. 

If the same motor is run very slowly but with a rich gas 
mixture, the diagram of Fig. 29 is obtained, in which the 
expansion curve is more definite. This effect is due to the 
necessity of throttling the intake, which favors the vaporiza- 
tion of the gasoline globules, so that the charge is more 
readily fired. The exhaust begins in this case at the same 
point as before, but, as the motor runs slowly, atmospheric 
pressure is reached at dead center D. The area is smaller 
than that of the previous diagram, showing the reduced 
power of each explosion. 

Diagrams of Exhaust and Muffler Action 

When the diameter or lift of the exhaust valve is too small 
or the exhaust pipe is clogged or of too small diameter, the 
diagram will show an exhaust curve that rises toward the 
end, such as ABDC in Fig. 30, and produces a harmful back- 
pressure on the piston. The upward arching of the curve 
at DE indicates an extra cause for compression and is due to 
too-early closing of the exhaust valve. The motor in this 
instance is also late in opening the exhaust valve, as the 
expansion curve extends all the way to the dead center before 
the drop from A to B begins, while this first part of the 
exhaust curve should run as AB in Fig. 28. Owing to all 
these defects, the area of the diagram, Fig. 30, is naturally 
much contracted, indicating reduced motor power. 

If the exhaust valve is opened too early, the expansion 
curve drops suddenly from A to B as in Fig. 31, and the use- 
ful area of the diagram is again reduced. 

Indicators may be used to advantage not only to determine 
the action taking place in the cylinders but also for other 
organs. By mounting a single indicator on the exhaust pipe, 
one obtains curves of the exhaust pressure, from which the 
value of the muffler may be estimated. Figs. 32, 33 and 34 
show such exhaust pressure curves for a six-cylinder motor 
running at 560 r.p.m. Fig. 32 shows the result of using a 
muffler which gives a rather high back-pressure. The muffler 
used for Fig. 33 is shown to have been of more suitable 
design, as here the curve at both ends coincides with the 
horizontal line representing atmospheric pressure. Fig. 34 
represents the curve obtained without using any muffler, and 
it is noticed that in this case there is a rhythmic succession 
of pressures and depressions in the exhaust pipe. 

The Trade Value of Indicators 

As may be judged from the foregoing, most repairmen 
could learn to use an indicator to advantage for quick diag- 
nosis of motor troubles. Most motors have compression 
cocks where the indicator may be connected. Its cost is not 
high. Photographic apparatus may be dispensed with for 
most purposes, and then a single, rather than a quadruple 
indicator, will do. The motor need not be dismounted. Im- 
proved construction is gradually taking indicators from the 
laboratory into the trade. 





Fig. 30— Exhaust obetructed and exhaust valve closes too early 
and opene too late. Fig. 31 (right)— Exhaust opened too early 



Figs. 32, 33 and 34 — Diagrams of exhaust pressure with poor 
muffler, better muffler and no muffler, respectively 
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"The Car That Stays Young" 

An Incipient Department for Data on Durability 



DURABILITY is a homely virtue with small charm. Its 
light is under a bushel. Its importance is recognized 
in a general way, of course, but in practice it is a 
subject for guesswork. The use of alloy steel with anti- 
fatigue properties is an appreciated feature in construction. 
Broad plain bearings working under small specific pressures 
or anti-friction bearings are employed with a view to dura- 
bility. A reliable lubrication system is understood to be 
necessary. And the ready exchange of wearing parts is 
becoming a characteristic of conscientious design. But, apart 
from these elements in the power plant to which engineers 
naturally pay close attention, few attempts are made at 
analyzing the requirements for durability in an automobile or 
a motor truck into its components, although nearly every 
portion of an automobile is a working part in the sense of 
being exposed to severe wear and tear through active and 
shifting relations to the road, the load, the weather and the 
traffic. In an article entitled "The Car That Stays Young," 
which appeared in The Automobile for Sept 2, 16 and 30, 
the writer referred to a number of these design features in 
an automobile which are stationary in relation to the vehi- 
cle but become working parts when the vehicle moves over 
the road, and it was suggested that a great deal might be 
done for increasing the durability of the automobile as a 
whole if design and materials for these parts were studied 
with close consideration for their Durability in its Relation to 
Cost and Style, in the same manner as durability is studied 
in the power plant and the transmission mechanism, includ- 
ing the tires. 

Real Data Not Obtainable 

In the belief that some data on this subject, based on com- 
parative tests, were in the possession of the industry, and 
that they would interest the automobile-buying public — who 
without this information drift toward the lowest price con- 
sistent with a temporarily attractive appearance — an attempt 
was made to obtain such data by correspondence with manu- 
facturers' purchasing agents, who are always deliberating 
questions of quality and price, and from specialty and mate- 
rial makers, but the responses have shown that real data 
in this large field are either guarded as secrets or have not 
yet been systematically gathered. Many are willing to admit 
that their own productions are exceptionally durable and 
that it would be very desirable to have the public understand 
that such durability is an excellent reason for high prices. 
Others are interested in features or materials which look 
highly promising, being intended to obviate deficiencies in 
other features or materials so far more generally employed. 
But nobody seems willing to believe that increased durability 
often can be attained without increase in the cost of produc- 
tion, solely through a better choice in design or a better 
knowledge of facts relating to materials. Yet, a durability 
that costs all it is worth is not so very alluring, and the 
writer still believes that a great deal of durability goes by 
default for lack of a SEPARATE study of the subject and 
SEPARATE publicity for the results of such a study. For 
the present, however, it seems that the idea of obtaining real 
data without giving a large amount of time and effort for 
obtaining them must be abandoned, but there remains the 
possibility for keeping the study of the subject open on less 
exacting lines, by means of such contributions as may be re- 
ceived, whether they stick closely to real data or not. In 
this manner the relation of durability to cost of production 



and price cannot be brought out sharply, and the ideas on 
durability will usually be found somewhat interwoven with 
individual preferences in matters of construction and style 
or with a too-optimistic faith in promising innovations, but, 
after all, durability will be kept in the foreground as a sub- 
ject for inquiry and by degrees will disentangle itself from 
its complications. 

With this modification in tactics, still coupled with the 
hope that the "stationary working parts" of the automobile 
may receive their due share of attention, two interesting 
contributions which show the trend of public opinion, are 
presented herewith. 

An Owner-Driver's Views 

Office of Harvard University 

The Inspector of Grounds and Buildings 

Editor The Automobile: — I have read with much interest 
the series of articles in your magazine on "The Car That 
Stays Young." These articles pointed out certain components 
of the automobile deserving of investigation with a view 
toward making them more lasting, and indicated the desired 
results, with suggestions in some cases for their attainment 
One item of the utmost importance which has not yet re- 
ceived attention in this series is that of automatically lubri- 
cating all the parts of the chassis now cared for by separate 
and more or less inaccessible grease-cups, by oil cups and 
in many cases, such as the springs, by no provision at all. 

The average owner who cares for his own car is bound to 
shirk the filling of grease-cups that are so located as to re- 
quire a suit of overalls and a subsequent bath for their 
roper attention. Even when a chauffeur cares for the car, 
is free time is not always sufficient to give such daily details 
the best attention. 

Owners of medium priced cars who care for them them- 
selves prefer if possible to turn them in each year, rather 
than be subjected to the annoyance and expense of over- 
hauling made necessary mainly through neglect of lubri- 
cation and cleaning. We hear criticisms offered of certain 
cars, that they are "one year cars," or "10,000 mile cars." 
This usually means that lubrication is so difficult or badly 
provided for, that at the end of one year or of 10,000 miles, 
many parts have worn loose, that the very annoyance of 
squeaks and rattles drives the owner to turn it in, or else 
overhaul. These cars have vastly better materials than were 
used ten years ago. But they wear no better, because dirt 
and lack of lubricant will wear the best bearing or bushing 
material made as quickly as the poorest. 

If an automobile was so designed that its complete lubri- 
cation was a simple, clean and rapid task, and if the lubri- 
cated parts were protected from water and dirt, it should be 
in practically the same running condition after 10,000 miles 
as after 500. 

The present large sales of medium price cars are increas- 
ing the number of owner-driven cars in far greater pro- 
portion than the number of chauffeur-driven cars. Conse- 
quently a development in design which would make it easier 
for an owner-driver to keep his car at top-notch efficiency, 
and keep it there a long time, would be an aid rather than a 
detriment to sales. 

Such a car, the "Fergus," has been designed and built in 
Ireland, and is described in two recent numbers of The 
Autocar of London, England. The editors of that authorita- 
tive publication have felt that the production of the "Fergus" 
is so important that they devoted several pages of editorial 
to it, as well as a description running in two issues. 

I have awaited with interest comment in The Automobile 
on this car. I hope you are going to say something about it 

Although the design of such a car involves a change in 
design of many components now standardized, I believe that 
the time is coming when a car with unlubricated and un- 
protected springs and steering connections, inaccessible brake 
parts and a complicated distribution of little, dirty grease- 
cups in hidden corners; will be as unmarketable as solid 
bicycle tires. 

Cambridge, Mass., Nov. 18, 1915. Maurice M. Osborne. 
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The subject of convenient lubrication methods as the first 
and foremost means for making a car stay young has not 
been overlooked. It was in fact treated by the writer, exactly 
in this spirit, in an article appearing in Review of Reviews 
in 1906 or 1907. But it was omitted here on account of being 
complicated by constructional difficulties. It remains to be 
seen whether these have been overcome in the Fergus car. 
The builders of this new car have taken the radical and 
logical step of eliminating watchful waiting from among the 
duties of the caretaker. Lubricating the car, with their sys- 
tem, is changed from a series of odd jobs to be performed 
with difficulties and at no particular time — and therefore in 
practice nearly always after some harm has already been 
done by neglect — to a filling of reservoirs taking place every 
six months, for example Jan. 1 and July 1, all the rest being 
automatic. In the history of American automobiles the Over- 
man steam car furnishes an instance of highly ingenious 
automaticity, but the automatic features eventually failed 
unexepectedly by reason of minute cumulative effects in the 
operation. Some little scepticism may perhaps be entertained 
as to whether the automatic features in the lubrication of 
the Fergus car will entirely avoid this danger. The cost of 
production is another problematic point in this car, since 
durability can .be bought too dearly, especially so long as the 
ideal of the "one-horse shay" has not been reached in all its 
components, or finality in its design. Original blueprints of 
the Fergus car have been secured, however, and readers of 
The Automobile will be enabled to study its highly inter- 
esting construction in a week or two under the expert guid- 
ance of Mr. A. Ludlow Clayden. 

One Voice from the Industry 

The Wayne Works 

Editor The Automobile: — We were very glad to note in 
your circular of the 8th that you are arranging a symposium 
on the matter of "The Car That Stays Young." It is a 
point to which more attention should be paid by the public ; it 
is a point to which more attention should be paid by the en- 
gineer; it is a point to which more attention should be paid 
by the heads of motor companies. 

The secret of durability is pre-eminently the use of the 
best material in the right place. Granted, of course, that at 
least common sense designs are used and that a rational idea 
of quantity of material is also used. Given two cars of ap- 
proximately the same weight and power, using approximately 
the same general dimensions as to parts, the life of the one 
using inferior material will probably be not over half or two- 
thirds that of the one using the best material. The use of 
the very best bearings, the use of alloy steels, the use of test- 
ing: laboratories, the use of proper heat treating departments, 
will undoubtedly add to the price of the car. If the American 
public were willing to pay the difference to gain the car of 
the best material over the car of mediocre material, the stand- 
ard of car design and engineering would be very much higher 
than it is to-day. The fact of the matter is that the public 
will not pay this price and since the manufacturer has found 
that his sales are increased by reducing in price either to 
afford better selling argument for his own car or meet the 
competition of his rival, to gain this lower price he must 
inevitably sacrifice quality of material. He, therefore, in- 
structs his engineers to use cheaper bearings, to use cast 
iron instead of aluminum, to lighten the weight here and 
there to save stock, to do away with several inserted bush- 
ings at various points of wear about the car and probably 
to continue with an old design modified rather than go to 
the expense of adopting a new and more modern design. We 
would all like to make the finest cars that we could, but we 
can all sell most easily the cheaper car. I use "cheap" in 
the sense, of course, of not going below a certain standard 
of engineering and quality of material. A "cheap" car and 
one that is "cheap" only will not be in the market long, simply 
because the people will get to know it and it cannot sell at 
any price. To be sure there have been great economies in 
factory practice recently. It is much less expensive to manu- 
facture 40,000 crankshafts than 400, but even this does not 
explain the reason why one car of a certain type, weight and 
horsepower will sell at $800, while another car of undoubted 
durability and proved reliability but approximately the same 
size, weight and horsepower, must sell for $2,500 or $3,000 in 
order to insure its maker any profit at all. Of course, the 
American attitude recently has been to buy a car, usually 



at a_ reasonable price, use it a year or two and either 
sell it and buy a new one or trade it in on a new car, 
not realizing that they must inevitably stand such loss 
as is also inevitably bound to occur. The buying public 
properly guided by advance engineering ideas is the final 
arbiter of automobile design. At present the buying pub- 
lic is decidedly insisting upon low-priced cars. The sort 
of people who insist on low-priced cars in order to have a 
car do not get nor expect to get the quality of material and 
consequent durability and long life of the car that is sold to 
people to whom first cost is not the prime object and who are 
accustomed to paying the higher prices in order to obtain the 
rarer design and the better quality of material. This applies 
just as well to a suit of clothes as to an automobile. If the 
buying public insists on buying completely equipped touring 
cars for $760, touring cars at $760 will be furnished them 
and the cars will have just exactly $760 worth of value in 
them and no more. If they want to buy $6,000 cars they will 
get cars for which, when their durability, comfort, and con- 
venience are considered, the price of $5,000 is not exorbitant, 
and no rational person can believe for a minute that the $700 
car can in any way compete as far as life, comfort and con- 
venience goes, with the $5,000 car. It is most unfortunate 
that this insistent demand for low priced cars has come about 
and it is most unfortunate chiefly for the buying public. 

Quality of material is, therefore, the first factor to be 
considered in "the car that stays young." The other point 
is of course attention and use or, more properly, lack of 
attention and abuse. A $700 car carefully lubricated, ad- 
justed and handled will give a surprising record as to dura- 
bility in comparison with a $5,000 car recklessly abused, not 
lubricated nor attended to in any way. 

I hardly agree with the general tone of the third para- 
graph of your letter for the reason as given above; namely, 
that reduction of material in either weight or quantity can- 
not go below a certain point because the natural law of mini- 
mum will shortly wipe that car out of existence which does 
not give at least the service that should reasonably be ex- 
pected from a car of its list price. In many cases the reduc- 
tion in the cost of production will result in an increase of 
durability. For instance, a semi-steel crankcase is probably 
stronger than an aluminum one. It is at any rate much 
cheaper but has the disadvantage of increased weight The 
modern demand for cars of light weight results in too much 
material being taken away from the car to a point which, 
even with the use of modern expensive and durable alloy 
steels, removes the factor of safety which every car should 
have. The only way to overcome this disadvantage is to so 
increase the quantity of production that the economies gained 
thereby will make up for the additional expense entailed in 
the use of better material. The reason, to oe concrete, why 
Henry Ford sells so many cars in the course of a year is not 
the fact that his car sells for $440 which is within the price 
range of practically anyone, but that it gives even a great 
deal more service than should reasonably be expected from 
a car selling at that price. The secret of the efficiency of 
the car is light weight gained by the use of good material. 
The secret of the reason that it costs $440 instead of $1440 
is that the great economies effected by the quantity produc- 
tion completely absorb the increased expense of better ma- 
terial. 

The best way to produce "the car that stays young" is for 
the man who buys the car to be willing to pay a few hundred 
dollars more for better material, better design and consequent 
durability, rather than to pay a few hundred dollars less 
in order to save money by purchasing a cheaper car; and the 
only way to gain increased durability by use of high priced 
material and still keep the car within the range of the purse 
of the man who does want to buy the car for the few hundred 
dollars less is by quantity production. 

THE WAYNE WORKS. 
Per Warren Clements, 

Wayne, Ind., Oct 18, 1915. Mgr. Automobile Dept. 

The letter by Mr. Clements represents, in the writer's 
opinion, the general truth in the situation, as between dura- 
bility and price, but a truth to which the exceptions are so 
numerous and important that they deserve to be studied 
especially. It might even be said that it is for the purpose 
of studying these exceptions — which individual ability and 
special knowledge never fail to create in order to take dis- 
tance from the average standard — that a column is kept open 
for "The Car That Stays Young." With any other view on 
the subject it would be necessary to assume, it seems, that 
all cars of the same price are of about the same durability 
in every feature. — M. C. K. 
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Traveller Puncture-Proof Tire 

WHILE Traveller tires are no 
heavier than other pneumatic 
tires of equal quality the manu- 
facturer guarantees them to be puncture- 
proof and states that they lessen blowout 
troubles 50 per cent. Of approved con- 
struction throughout, these tires have 
several distinguishing features. The 
puncture-proof quality is obtained by the 
use of two unbroken strips of elastic 
metallic cloth which completely cover the 
tread, being vulcanized right into the 
body of the tire. This metallic cloth is 
said to be ten times stronger than the 
best quality fabric. As may be seen in 
the accompanying illustration, the inside 
of the casing is covered with a water- 
proof lining which protects the fabric 
and body of the tire from the effects of 
moisture, as well as imparting additional 
strength. Above this are numerous 
layers of fabric under a thick rubber 
cushion as indicated. Above this comes 
the first strip of metallic cloth, 
which is first chemically treated and 
then rubberized, being embodied right 
in the tire structure, so that while it is 
completely surrounded by rubber it is 
flexible and resilient. Above this is the 
first breaker strip and the second 
cushion, after which comes the second 
strip of metallic cloth, which is not quite 
as wide as the first. The extra breaker 
strip, another cushion and an unusually 
thick clear rubber tread complete the 
tire. 

Another distinguishing feature, which 
may be seen in the illustration, is the 
square formation inside the tread, which 
not only permits a much thicker tread 
section but also prevents straining 
the fabric at any point. It also pre- 
vents the bevel which occurs with the 
ordinary round tire when not fully in- 
flated, resulting in blowouts. The manu- 
facturer states that these tires do not 
overheat. They are guaranteed puncture- 
proof up to 5000 miles, a new tire being 
given in exchange for one defective in 
this respect. Traveller tires are made in 
both plain and non-skid treads. — Trav- 
eller Tire & Tube Co., Inc., New York 
City. 

Pull-U-Out for Extricating Cars 

A device to help the motorist when his 
car becomes stuck in the mud or to be 
used for any of the thousand-and-one 
circumstances where it is necessary to 
exert a strong end pull has been brought 
out under the name of the Pull-U-Out. 
It is merely a conveniently arranged set 
of pulleys with a handle for turning so 




Traveller puncture-proof tire 




Pull-U-Out for extricating care 




Premo gaa and epark eector for Ford care 



arranged that the total reduction is 70 to 
1. The mechanism is quite simple, con- 
sisting of a substantial winding drum 
with gears inside which engage a small 
bronze gear on the end of a long ratchet 
crank. Attached to this there are 40 ft. 
of steel rope with 5000 lb. capacity, and 
a pulley with two 7-ft. light-weight 
chains having hooks on each end to com- 
plete the pulling device. 

The stakes can be readily driven into 
the ground, but on a straight pull can- 
not be removed by fifty men pulling with 
all their might. When the pressure is 
released and they are pulled up at the 
correct angle they come out easily. Some 
of the purposes for which the Pull-U-Out 
can be employed are, besides removing a 
car from the mud or sand, lifting a mo- 
tor from the chassis, towing a car, for 
a derrick on the rear end of a truck 
handling heavy baggage, towing a boat 
through mud, etc The complete outfit 
sells for $15.— Pull-U-Out Sales Co., St 
Louis, Mo. 

Premo Gas and Spark Sector 

The Premo is a neat and easily applied 
friction sector for the Ford steering 
wheel to permit a finer regulation of 
throttle and spark than can be obtained 
with the original toothed arrangement 
and also to replace the latter should it 
be worn. 

A pressed metal sector slips on over the 
regular Ford sector and the friction 
members are attached to the levers, the 
only tool required being a screwdriver. 
The device is attractive in appearance 
and permits the levers to be set at any 
number of positions. Price, $1. — N. Y. 
Motor Car Device Co., New York City. 

Dead Easy Tire Pump 

The Dead Easy is a two-stage com- 
pression pump operated by a long handle, 
there being two pairs of cylinders in 
tandem, each large cylinder having a 
bore of 3% in., being surmounted by a 
small one of 1%-in. diameter. A piston 
rod passing through the dividing head 
connects the two pistons of each cylin- 
der, the packing in the dividing head 
acting as a valve in that it allows air to 
be forced upward from the large cylin- 
der into the small one but prevents its 
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return. A rocker arm is con- 
nected with each large piston at 
the bottom and this is actuated 
by the handle. The connections 
are such that the pistons move 
rapidly at the beginning of the 
stroke when the pressure is light 
and slowly toward the end of 
the stroke when the pressure is 
greater. Air compressed in the 
large cylinders is transferred at 
about 40 lb. to the small ones 
and thence to the outlet. The 
pump is 5 by 8% in. and 9 in. 
in height and the handle comes 
in two sections, each 16 in. long. 
The weight of the device is 13 lb. With 
cylinders and trimmings nickeled, and 
other parts black enameled, the pump 
sells for $15; when the outfit is entirely 
enameled, $12.50.— Globe Mfg. Co., Bat- 
tle Creek, Mich. 

Safety Steering Devices 

A device to compel cars to automatic- 
ally maintain a straight course has been 
devised and is being marketed under the 
name of the Auto Safety Steering De- 
vice. The apparatus is stated to work 
satisfactorily even when the tie rod has 
been detached or broken, thereby 
greatly increasing the safety of the car. 
A diagram illustrating the principles of 
the mechanism and its application ap- 
pears herewith. The device is clamped 
to the front axle and the cross arm is 
brought to its central position by a coil 
spring which acts in either direction. 
This device is specially designed for 
Ford cars and can be applied quickly 
without any machine work. — Safety 
Steering Device Co., New York City. 

Prest-O-Lite Cooking Outfit 

A hot-plate is set on four legs and 
fitted with a special burner for using 
acetylene gas from the Prest-O-Lite 
tank. A rubber tube is slipped over the 
tank union and the gas turned on and 
lighted. If the tank is used for lighting 
on the car the lamp tube is first slipped 
off. The stove packs into a box meas- 
uring 8 by 8 by 5 in. and weighs 6 lb. 
The makers state that with full flame 
the gas consumption is 3% ft per hour. 
The full flame will boil a quart of water 
in 3 min. and is too hot for average cook- 
ing. Cost of operation, 8 to 15 cents per 
hour. The illuminating burner attach- 
ment can be used in camp and permits 
the use of the lighting and cooking feeds 
separately or together. Tubing is sup- 
plied with the stove. Price, stove only, 
$4-50; stem and illuminating burner, 55 
cents; two-way valve for simultaneous 
cooking and illuminating, 75 cents. — 
Prest-O-Lite Co., Inc., Indianapolis, Ind. 

Henney Bodies for Ford Cars 

To meet the demand for an economical 
delivery car which can be mounted on a 
chassis of standard design, the Henney 
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One of Henney Buggy Co.'i open bodlea for Ford chassis 




A Henney closed type for Fords 




Dead Easy tire pump 




Prest-O-Lite cooking and lighting outfit 



bodies have been put out to fit 
the Ford model T. The com- 
plete line comprises seven in- 
dividual types of bodies: the 
steel panel in two forms; the 
general utility with top and 
flareboards; the general utility 
with flareboards alone; the 
steel panel roadster box, which 
fits behind the regular roadster 
model; the open flareboard run- 
about body which also fits be- 
hind the roadster driver's seat, 
and a general utility body with 
removable side seats and rear 
steps. 

This complete line can be varied by 
different attachments so that all require- 
ments for a light commercial car can bo 
satisfied. The net weight of these bodies 
varies between 80 lb. and 405 for the 
steel panel. The prices of the bodies are 
$99 for the best steel panel, $84 for an- 
other model steel panel, $67.50 for a 
general utility with top and flareboards, 
$45 for the general utility with flare- 
boards alone, $24 for the steel panel 
roadster box, $18.75 for the open flare- 
board runabout body and $90 for the 
general utility body with removable side 
seats and rear step. — Henney Buggy 
Co., Freeport, 111. 

Excelite Spotlight 

This convenient spotlight has universal 
joint provision for mounting on the wind- 
shield or dashboard, and is useful for 
inspecting signs, etc., out of the range of 
the headlights, while it can also be used 
to illuminate the motor when repairing 
or adjusting. A switch and a focus ad- 
justment operated from the outside are 
located at the back of the lamp. The re- 
flector is 7 in. in diameter. A special 
type is made for operating on the Ford 
magneto current and two sizes for truck 
service, being designed for clamping at 
the top of the dashboard. The plain type 
sells for $6 each, while the De Luxe type, 
with nitrogen bulb and armored cable, is 
$7. The truck type costs $6 for the 7-in. 
size and $7.50 for the 9-in. — J. H. Faw, 
Inc., New York City. 

McKinnon Tire Holder 

Made in two types, for one and two 
tires. They attach to running board 
and fender at right of front seat. — Mc- 
Kinnon Dash Co., Buffalo, N. Y. 






Excelite swivel lamp on windshield 
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Above— One wing to factories of National 
Motor Vehicle Co., Indianapolis. Length 400 ft. 
6 In., width 80 ft. Material Is concrete and steel 

Left— New 22nd Street wing of National Motor 
Vehicle Co., Indianapolis. Length 278 ft., width 
38 ft. In the wing will be located all offices, 
thus combining general offices, engineering de- 
partment, stock purchasing and production 



New National Factory Buildings Near Completion 



OVER BOO men are working overtime to complete the new 
factory buildings of the National Motor Vehicle Co., In- 
dianapolis, Ind. The officers of the company hope to be in 
part of the new buildings in fifteen days and expect to have 
all of the increased space within thirty days. The new 
buildings are two stories high and 675 ft long or approxi- 
mately two city blocks. One is 38 by 278 ft. and the other 80 
by 400 ft. They will cost $ 100,000. One of the new build- 
ings will include the general offices and in the same building 



are new quarters for the engineering and production depart- 
ments. 

Geo. M. Dickson, general manager of the company, states 
that there are three times as many orders on hand than ever 
before in the fifteen years' existence of the company. He 
goes on to state that the new buildings will greatly facilitate 
matters in increasing production to meet the demand and in 
relieving to great extent the strain on the various depart- 
ments. They will also reduce the cost of production. 



Features of the Pullman Coupe De Luxe 



rPHE Pullman Motor Car Co., of York, Pa., in bringing out 
its De Luxe coupe has given special attention to the re- 
quirements of women automobilists by equipping the car 
with the C-H magnetic gearshift and by combining city de- 
sign with all the power necessary for touring. The general 
effect is of easy flowing lines, even to the rounded corners of 
the windows. Seats are extra wide with deep cushions and 
upholstering of broadcloth. The general interior finish is 
similar to that of an electric, although less attention has been 
given to the niceties of boudoir equipment such as mirrors, 
receptacles for toilet articles, etc., than to improving the 
mechanical features of the car to render it suitable for 
women's use. The car sells for $990. 




Pullman De Luxe coupe which lists at $990 



Grossman Xmas Gift Packages 

TN keeping with the Christmas spirit the Emil Grossman 
A Mfg. Co., Brooklyn, N. Y., is putting out several gift 
packages of spark plugs appropriately packed for presenta- 
tion. These packages may contain an assortment of spark 
plugs suitable for any particular car and also for motorcycles. 
Following is a partial list and retail prices of the Red Head 
gift packages: 

8 Big Boy Plugs, % in. — 18 only $8.00 

6 Big Boy Plugs, % In. — 18 only 6.00 

4 Standard Plugs, all threads 3.00 

6 Standard Plugs, all threads 4.50 

4 Priming Plugs, for Ford, all threads 5.00 

(One Priming Can Free with each set of four Priming Plugs.) 

2 Platinum Metric Motorcycle Porcelain Plugs 3.00 

4 Long Body, for Ford, Overland, Reo, Maxwell and Studebaker 3.00 

4 % in. — 18 — H In. extension for Buick and Chalmers 3.00 

6 % In. — 18 — % in. extension for Buick and Chalmers 6.50 




Christmas gift packages of spark plugs prepared by Emll Grossman 

Mfg. Co., Brooklyn, N. Y. 
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Body Capacity 

MORE than ever before the advertising depart- 
ments of our manufacturers have exploited 
the roominess of tonneaus. Sales departments have 
in more than one case forced the engineer to enlarge 
the body till its dimensions are the limit the chassis 
can carry, so that the . seven-passenger car has a 
really very large floor area. Why this demand for 
more seven-passenger machines? Why the cry for 
more and more room in bodies of every capacity? A 
little experience in the use of a number of the new 
cars shows that many of them are altogether uncom- 
fortably big except when filled to capacity, and even 
then there is often waste space not occupied. In 
the heat of summer this is all very well, but for more 
than six months of the period during which auto- 
mobiles are most in use draughts are rather to be 
avoided than to be desired, and an open touring car 
becomes draughty in proportion to its floor area. 

There are thousands of people who only desire a 
four-seated car, thousands who have not the least 
desire to carry more passengers than this number, 
and for such the close-coupled style of body is infin- 
itely preferable. Driver and tonneau passengers get 
close enough to enable conversation to be carried 
on, there are few draughts, there is greater com- 
fort, because all passengers come well within the 
wheelbase and some weight is saved. Thus we wish 
to enter plea for a type of body which seems to have 



a great field; to ask manufacturers not to neglect 
the demand for a body that comes between the big 
seven-seater and the clover leaf. The demand exists 
for all classes of automobiles from $500 to $5,000. 

Electrical Development 

ELECTRICAL automobile equipment is a great 
deal better on the 1916 cars than it was with 
the 1915 models; the generators and motors are 
better, the batteries are better, the wiring and petty 
details also better. Perfection is still a long way 
off, however, and electrical equipment cannot be 
regarded as having yet attained more than a distant 
approach to the ultimate form because of the infinite 
variety observable at the present time. Among the 
numerous machines and types there may be two or 
three which will be permanent, but it would be 
foolish to try prediction as to which is the most 
probable future type. 

But, we may chronicle a distinct stage in develop- 
ment; we have reached a point where the engineer- 
ing quality of the machines is of a high order, 
and development will be along manufacturing lines 
rather than those of scientific experiment. 

The automobile manufacturer can choose among 
a great variety of systems with confidence that any 
will give satisfaction to his customers, so the in- 
dustry is being freed to give consideration to matters 
of detail rather than of principle. It will be some 
years yet before the electric apparatus on the aver- 
age automobile will be as self-preserving as the 
magneto, though some parts of it have already at- 
tained almost the same degree of reliability. A 
comparison of reviews of the electrical accessories 
to-day, last year and the year before is very inter- 
esting, as it shows the tendency toward simplifica- 
tion all along the line, and the record of progress 
in this field is quite as remarkable as any other 
record in connection with history of the most re- 
markable trade in the world. 

Marking Time 

WITH the end of November there are left but a few 
new models of passenger cars to be announced 
this year. At the Show there will not be many sur- 
prises, the wonderful engineering development 
which began about September, 1914, has produced 
a huge crop of new designs, of which announce- 
ment has been made month by month since the last 
New York Show. At the shows just coming we shall 
see the results of a progress that was exhibited in 
an early stage only, at the shows of last January. 
Undoubtedly we would not anticipate many new 
cars to appear in the early months of 1916. 

The designs of 1916 are on trial in the hands of 
the public; they are largely different from the de- 
signs of any previous year and engineers will wait 
for the public's verdict, and this will hardly be 
forthcoming till the summer. Thus it seems rea- 
sonable to expect 1916 to be a year of consolidation 
rather than of creation in the engineering field. It 
would not be reasonable to expect the immense pace 
of last year's progress to be maintained. 
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G. E. Buys Interest 
in Owen Co, 

Entz Motor Patents Corp. Is 
Formed to Control Entz 
Electric Patents 

New York City, Nov. 30— The Gen- 
eral Electric Co., Schenectady, N. Y., has 
secured a substantial interest in the 
R. M. Owen Co., manufacturer of the 
Owen magnetic car and controller of the 
patents of J. B. Entz on electric trans- 
mission systems as employed in this car. 
Co-incident with the appearance of the 
General Electric Co., in this movement 
is the organization of the Entz Motor 
Patents Corp., which will control all of 
the Entz electric patents and also has a 
license to use all of the General Electric 
patents that will be helpful in the Entz 
electric system. This new corporation is 
capitalized at 16,000,000, made up of 
$5,000,000 common and $1,000,000 7 per 
cent preferred. The stock is not placed 
on the market. 

The General Electric Co., has already 
begun tooling up its Fort Wayne, Ind., 
factory for the manufacture of the elec- 
tric unit for the Owen company, and all 
other concerns that will be licensed by 
the Entz Motor Patents Corp., to use the 
Entz transmission system. The Fort 
Wayne plant is one of the best ones of 
the General Electric and is centrally lo- 
cated for the automobile industry, being 
close to Detroit, Cleveland, Toledo, and 
all of the large automobile centers in that 
section. 

To Increase Production 

Under this new arrangement the R. M. 
Owen company will continue the manu- 
facture of the Owen magnetic car at its 
factory where 100 of the cars have al- 
ready been completed and production has 
started on a second run of 500. Produc- 
tion will rapidly increase. 

R. M. Owen will be president of the 
Entz Motor Patents Corp., and E. S. 
Partridge will be sales manager. 

It has been known for several months 
that the General Electric Co., has been 
deeply interested in the Owen magnetic. 
Last July the General Electric made a 
very exhaustive test of two Owen mag- 
netic cars which were driven from New 
York to their laboratories where tests 
on the efficiency of the electric trans- 
mission system were conducted, these 
extending over two days. These tests 
were entirely satisfactory, and after the 
tests were completed, the Owen cars 
were given road test under the direction 
of W. P. Potter, chief engineer of the 
railroad department, and C. E. Stone, 
manager of the lighting department, in 
company with Henry Chatain, who has 
charge of the gasoline-electric depart- 



ment of the company. In the road test 
the cars were driven from Schenectady 
to the General Electric factory at Erie, 
Pa., and thence to Pittsfleld, Mass., 
thence to Lynn, Mass., and finally back 
to New York. In the meantime a hill- 
climbing competition was carried out on 
Kennedy's Mountain, near Cornwall. 
This mountain has a grade of 17 per 
cent for 2000 ft. and 11 per cent for 
3000. Here ten of the engineering corps 
of the General Electric put the Owen 
cars through their final test. It was as 
a result of this road performance that 
the General Electric decided to secure 
a substantial interest in the Entz 
patents. 

The Carl H. Page Motors Co., 350 
North Broad Street, Philadelphia, has 
taken the agency for the Owen magnetic, 
and will have a formal opening Dec. 13. 
R. D. Willard is in charge. 

Elcar Price Raised to $795 

Elkhart, Ind., Nov. 26 — The Elkhart 
Carriage & Motor Car Co., this city, 
maker of the Elcar, has raised the price 
of its 1916 cars from $776 to $795, ow- 
ing to several changes in construction. 

Cassidy Leaves Johns-Manville to Head 
New Selling Co. 

New York City, Nov. 27— E. A. Cas- 
sidy on Jan. 1 will sever his connection 
with the H. W. Johns-Manville Co., this 
city, as general manager of the auto- 
mobile accessory department to become 
president of the Edward A. Cassidy Co. 
The new company will be a selling or- 
ganization and will market the entire 
products of several automobile accessory 
and parts makers. The company will 
sell solely to jobbers and automobile 
makers, and will have its headquarters 
in New York with branch offices in 
Chicago, Detroit, Boston and San Fran- 
cisco. 

Plummer Leaves Locomobile 

New York City, Nov. 30 — John F. 
Plummer, manager of the Locomobile 
branch in this city has resigned to take 
effect Dec. 1. Mr. Plummer is one of the 
oldest dealers on the Broadway Row, and 
has been with the Locomobile company 
practically sixteen years, starting with 
them Jan. 1, 1900 when he started work 
in the factory at Newton, Mass. Later 
he became a salesman in the New York 
store; following this he opened the Phila- 
delphia Locomobile business, and made 
a trip to the Orient. On his return he 
was manager of the Locomobile branch 
in Chicago, and Jan. 1, 1903, became 
manager of the New York branch. Mr. 
Plummer is one of the best known deal- 
ers in this city. It is not known yet 
what new enterprise Mr. Plummer will 
follow. His successor has not yet been 
appointed. 



Premier Plant Sold 
to Syndicate 

Offer of $125,000 Accepted— 
To Continue Manufacture 
of Premier Cars 

Indianapolis, Ind., Dec. 1 — The plant 
of the Premier Motor Mfg. Co. has been 
sold to a syndicate represented by F. W. 
Woodruff, banker, of Joliet, 111., for 
$125,000, the sale being confirmed by the 
court here to-day. The bid of the syndi- 
cate for the property, which included all 
the plant except the real estate, was filed 
with Frank E. Smith, trustee in bank- 
ruptcy of the company, who announced 
on Saturday that the plant had been sold. 

The interests represented by Woodruff 
propose to re-finance and to revamp en- 
tirely the Premier organization and to 
continue the manufacture of the Premier 
car. It is understood that sufficient capi- 
tal is back of the organization to make 
the Premier concern an important factor 
in the industry. 

1 Year in Receivership 

The financial difficulties of the Premier 
company date from December, 1913, 
when arrangements were first made with 
the creditors. The receivership which 
has just terminated with the sale of the 
property dates from Oct. 15, 1914, at 
which time Frank E. Smith was ap- 
pointed receiver. On Dec. 15 Mr. Smith 
was elected trustee of the organization 
and has been looking after its welfare 
ever since. 

Carload Shipments Gain 100% 

Detroit, Mich., Dec. 1 — An important 
meeting of the directors of the National 
Automobile Chamber of Commerce is in 
session here to-day at the Detroit Ath- 
letic Club. While complete report of the 
deliberations cannot yet be obtained, 
General Manager Alfred Reeves says 
that the committee has the matter of 
Safety First under consideration and 
that a report to the gathering indicated 
that carload shipments of automobiles 
have increased 100 per cent over a year 
ago. It has practically been definitely 
decided to fix the standard tread at 66 in. 
for all sections of the country, discon- 
tinuing the 60-in. width which has been 
supplied to Southern trade. 

Dayton Resigns from New Era 

Joliet, III., Nov. 26— W. O. Dayton 
has resigned as chief engineer of the 
New Era Engineering Co., this city and 
has organized a company for the manu- 
facture of light automobile chassis and 
light worm drive axles for local and ex- 
port trade. 
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Tax Coal, Wood, Electricity, Oats, Hay— 

if You Tax Gasoline 

Washington's Proposed Tax of 1 Cent Per Gal. on 
Gasoline Is Class Legislation — Automobile Organi- 
zations to Fight It — General Opposition to Measure 



New Yobk City, Dec. 1 — The federal 
government's proposal to raise a part of 
its extra revenue of $112,000,000 by 
placing a tax of 1 cent a gallon on gaso- 
line used, and also placing a tax on mo- 
tor vehicles, according to horsepower, 
which was first mooted a year ago, has 
again been voiced by Secretary McAdoo. 
This amount of additional revenue is 
claimed to be necessary for the fiscal 
year ending July, 1917. 

825,000,000 GaL Used 

On the present schedule of car produc- 
tion there will be approximately 3,- 
000,000 cars in America July 1, 1916, 
this figure covering passenger cars only. 
On a conservative estimate these pas- 
senger cars will consume 825,000,000 gal. 
of gasoline per year, this being based on 
an average mileage of 5000 per car, and 
assuming that 1,600,000 cars will aver- 
age approximately 20 miles per gallon, 
and that the remainder of the cars will 
average 15 miles per gallon. This fuel 
average is too high but makes the fig- 
ures proportionately conservative. On 
this basis of calculation passenger cars 
alone would produce a revenue of $8,- 
260,000. 

But a tax of 1 cent a gallon will fall 
on every commercial motor vehicle and 
it is impossible to estimate the fuel con- 
sumption of these. Further, there are 
hundreds of thousands of stationary en- 
gines using gasoline, these being in 
-grain elevators, on farms, in factories, 
and hundreds of other places. Further, 
there are thousands of traction engines 
employed on farms, and in other voca- 
tions using gasoline. Yet again, there 
are tens of thousands of gasoline farm 
tractors using this fuel. 

Of National Importance 

In a nutshell, gasoline is no longer a 
fuel used for the transportation of the 
rich but is as essential to-day for the 
carrying on of the nation's work as kero- 
sene is for lighting purposes, in our 
farming communities. It is just as un- 
fair to tax gasoline as it would be to 
tax kerosene. It is practically as un- 
fair to place a tax of this nature on gas- 
oline as it is to place a tax on food sup- 
plies. 

Why tax the gallon of gasoline and 
not tax the kilowatt of electricity? Elec- 



tricity is used to-day for lighting, and 
for power. There is no difference, at 
least there should not be any difference 
between the manufacturer who trans- 
ports his products to the railway sta- 
tion on an electric truck and that maker 
who uses a gasoline truck. The govern- 
ment apparently fails to see this and 
will tax gasoline but not electricity. 

There is no difference between the 
farmer who uses the small electric mo- 
tor to pump his water, and the other 
farmer who uses a small gasoline engine 
for this work. 

There is no difference between the 
farmer who uses a steam engine to 
thrash his grain and the other farmer 
who uses a gasoline engine, excepting 
that the government would tax the use 
of gasoline for this purpose and let the 
use of steam go free. 

The electric trolley car would go un- 
taxed, the steam railroad train would go 
untaxed, and yet the up-to-date gasoline 
railway car and the combination gaso- 
line and electric railway car, which is 
proving a paying investment to scores 
of our railroads would be taxed. The 
gasoline launch would be taxed but the 
steam launch let go untaxed. 

Many Misconceptions 

It is to be granted that additional 
revenue has to be raised but this should 
not be raised in the form of class legis- 
lation of a type that is highly discrim- 
inatory. It has been apparently con- 
ceived that the automobile industry is a 
fabulously wealthy industry because ex- 
cessively large dividends have been de- 
clared by three or four companies. It is 
true that perhaps six or seven com- 
panies have declared excessive dividends, 
but while this is true there are scores 
of other companies that barely exist. 
The entire industry should not be esti- 
mated by the success of a few com- 
panies, but rather on the success of the 
masses. We have had 400 failures in 
the industry. These are lost sight of in 
the success of a few. 

Further, it has been argued that prac- 
tically one State, namely, Michigan, pro- 
duces all of the cars in the country. This 
is far from the truth. The automobile 
industry is not local to Michigan. A 
horsepower tax will not mean saddling a 



load on Michigan, rather it will be a tax 
distributed over all the States, as the 
buyer will have to pay it. 

Cars Overtaxed Already 

Vehicles have as much right to pay 
special taxes for revenue purposes as 
any other departments of our country, 
but why discriminate among classes of 
vehicles? If it is right to tax one 
type of vehicle then it is equally right to 
tax all types. The motor vehicle is no 
longer a vehicle of pleasure or luxury. 
It is a vehicle of necessity. It is the 
greatest asset in the present war. It is 
one of the greatest influences of the pres- 
ent century. Already in many States 
the motor vehicle is taxed three times: 
First, there is the State registration; 
second, comes personal property tax, and 
third, there is the wheel tax in a few 
States. To these three would be added 
two others by the present suggestion, 
namely, a tax on all gasoline, and also a 
tax on horsepower. 

N. A. C. C. to Fight Measure 

Already the National Automobile 
Chamber of Commerce has been collect- 
ing valuable information to present to 
the government in opposition to this 
gasoline and horsepower tax. These ar- 
guments will be presented in Washing- 
ton at the proper time. The chamber 
will endeavor to show how the automo- 
bile industry is a national industry and 
not one local to any State. 

Already dealers' organizations in dif- 
ferent cities are taking up the fight. The 
Boston Automobile Dealers' Association 
has taken the ground that if a horse- 
power tax were placed on automobiles it 
would be largely saddled on the dealers 
who would have a difficult task in pass- 
ing it along to the consumer. The Bos- 
ton dealers sent a commission to Wash- 
ington on the matter a year ago and 
they are at present ready to send an- 
other delegation to the capital when the 
occasion demands it. 

Gretzer Avery Advertising Mgr. 
Louisville, Ky., Nov. 27— T. N. Gret- 
zer, former advertising manager of the 
Hart-Parr Co., Charles City, Iowa, has 
been appointed advertising manager of 
B. F. Avery & Sons, tractor manufac- 
turers in Louisville, Ky. 
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Magneto Makers 
Settle Suits 

Bosch and Splitdorf Companies 
Effect Amicable Termination 
to Patent Litigation 

New York City, Nov. 30 — Magneto 
patent suits instituted about two years 
ago between the Bosch Magneto Co. and 
the Splitdorf Electrical Co. have been 
amicably terminated. In two suits by 
Bosch against F. A. Baker, who sold 
Splitdorf-equipped motorcycles, Split- 
dorf recognizes the validity of the Bosch 
patents. In one suit by Splitdorf 
against Bosch, Bosch recognizes the 
validity of the Splitdorf patent. It is 
stated that this ending of the litigation 
will have no great effect, because both 
companies some time ago discontinued 
the use of the alleged infringing con- 
structions. 

One suit, Bosch vs. Baker (Splitdorf), 
was upon Bosch patent No. 974,967, cov- 
ering magneto ignition in V-type gaso- 
line engines. 

The other suit, Bosch vs. Baker (Split- 
dorf) , was upon the Gottlieb Honold pat- 
ent, No. 900,542, covering a construction 
which gave a prolonged high-tension 
spark with a high-tension magneto. 

The suit, Splitdorf vs. Bosch, was upon 
patent No. 1,074,416, covering a means 
for changing the polarity of the arma- 
ture to coincide with the polarity of an 
external current during the time that 
the primary winding on the armature is 
coupled with the external source of cur- 
rent. All three suits were in the United 
States district court in this city. 

Franklin Travels 1046 Miles on 
1 Gal. of Oil 

New York City, Dec. 1 — Reports of 
a road test on a Franklin car to deter- 
mine gasoline and oil consumption have 
been issued by the Technical Committee 
of the Automobile Club of America. The 
test was carried out over the roads be- 
tween New York and Chicago, the car 
traveling by way of Albany, Utica, Syra- 
cuse, Buffalo, Erie, Cleveland and Ken- 
dallville. The mileage was checked on 
the odometer of the car and on accepted 
route maps. 

All sorts of roads and weather were 
encountered along the way, sunshine, 
rain and snow being parts of the pro- 
gram. The total net running time was 
60 hr. and 18 min. and the elapsed time 
67 hr. and 37 min. The running aver- 
age was 18.9 m.p.h. 

During the trip 68.3 gal. of gasoline 
were consumed making an average of 
16.7 miles per gallon. The gravity of 
the gasoline varied from 58 to 63 deg. 
Baume. The total oil consumption was 



1.09 gal. or 1046 miles per gallon. The 
oil used is known as Quaker State 
medium, made by Phinney Bros. Oil Co., 
Oil City, Pa. The car was fitted with a 
five-passenger sedan body and was stock 
in every way. All-weather non-skid 
tires were used and gasoline was fed by 
the Stewart vacuum feed system. 

Fostoria Light Car Takes Over 
Storm Buggy Co. 

Fostoria, Ohio, Nov. 26 — The Fos- 
toria Light Car Co., recently incorpo- 
rated with a capital of $500,000, has 
taken over the holdings of the Fostoria 
Storm Buggy Co., capitalized at 
$100,000. 

The company will occupy the entire 
two-story brick building on South Pop- 
lar Street which has been occupied 
jointly by the two companies and has a 
300-ft. frontage on South Poplar Street. 
The building contains 34,000 sq. ft. of 
floorspace. 

U. S. Has New Anti-Skid 

New York City, Nov. 30 — The U. S. 
Tire Co. has developed a new non-skid 
tire called the Union tread which will 
sell at a price approximating that of the 
plain tread casing. 

Johnson Is Klaxon Factory Equipment 
Manager 

Newark, N. J., Nov. 30 — Charles 
Johnson, who has been special represen- 
tative of the Lovell-McConnell Mfg. Co., 
in Detroit, has been made factory equip- 
ment manager for the entire United 
States. All factory equipment business 
will hereafter be transacted through the 
Detroit branch of the company. 

Griffin a Maxwell Representative 

Los Angeles, Cal., Nov. 24 — J. G. 
Griffin, formerly a newspaperman of this 
city, has been appointed special Western 
factory representative of the Maxwell 
with headquarters in San Francisco. Mr. 
Griffin is to cover the entire territory 
under T. J. Toner, national sales direc- 
tor for the Maxwell in the West. This 
territory includes Washington, Oregon, 
California, Utah, Montana, Idaho, Ari- 
zona and Nevada. 

Jaffess' Harrison Assets on Block 
Harrison, N. J., Dec. 1 — All the as- 
sets and effects of Leon Jaffess in this 
city, a dealer in second-hand rubber, 
tires, tubes, etc., at 400 North Fifth 
Street, will be sold at auction on Dec. 10 
by the receiver, L. G. Beekman. Mr. Jaf- 
fess, who had stores in New York City, 
Detroit, and Cleveland and a plant in 
Plainfield, made an assignment for the 
benefit of creditors last September. 



Gasoline Prices 
Keep Rising 

Selling at 24.5 Cents a Gal. in 
New Mexico — Further 
Rises Predicted 

New York City, Nov. 30 — Gasoline 
prices are continuing their upward move- 
ment with another 1-cent rise, effective 
in all sections of the country. The latest 
advance is that of Louisville where the 
tank wagon price has been raised 2% 
cents a gallon to 17 cents. The price to 
garages in large lots is 16 cents. 

Advance in Indiana 

Independent oil interests state that the 
Standard Oil Co. of Indiana will advance 
gasoline 1 cent this week to a basis of 
16% cents a gallon, tank wagon, and re- 
fined oil %-cent to 7% cents a gallon. 

Higher in Milwaukee 

Milwaukee jobbers have advanced the 
price 1 cent, making an increase of 2 
cents within 30 days. The withdrawal of 
quotations for lots of 100 gal. or more, 
has had the effect of increasing the price 
in large lots 3 cents since Oct. 25. In this 
city, the prices range from 14.6 cents a 
gallon for the 59 deg. specific gravity, to 
22 cents a gallon for the 70 deg. specific 
gravity. 

Highest in New Mexico 

In Arizona and New Mexico the tank 
wagon price at certain points is as fol- 
lows: Tucson, Ariz., 21.5 cents; Douglas, 
Ariz., 21 cents, and Santa Fe, N. M., 
24.6 cents. Incidentally these prices are 
about the highest in the country. 

21 Cents in New York 

Automobile owners in New York City 
are now paying 21 cents a gallon for 
their gasoline. The tank wagon price is 
19 cents. In New Jersey, the prices- 
range from 19 to 21 cents a gallon. 

Fight in St. Louis 

The prices in St. Louis vary on account 
of the fight between the S. O. and the 
Independents. Last week the Standard 
Oil Co. raised the price 1 cent to 13.9 
cents. The Independents, determined to 
maintain their 1-cent lead over the 
Standard, in turn raised their price to 
15 cents at filling stations. Independents 
in that city declare the price of gasoline 
in Missouri within the next few months 
and perhaps only weeks will be brought 
back to where it was before the so-called 
war between the Standard and the Inde- 
pendents began. A Federal investigation 
into every branch of the oil industry in 
Missouri and several States is now in 
progress. 

Louisville owners, who have been buy- 
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ing their gasoline in 1000-gal. lots, re- 
ceiving a book of tickets in which each 
ticket called for a certain number of 
gallons, are now in a quandary as to 
whether to buy their books at the now 
inflated prices or to wait for a slump. 
Prices took another jump last Saturday 
when an advance of 2% cents brought 
the price up to 20 cents a gallon. The 
cost per gallon as late as the middle of 
August was 11 cents. 

International India Rubber Corp. 
Formed with $1,000,000 Capital 

South Bend, Ind., Nov. 26 — The In- 
ternational India Rubber Corp., this 
city, with a capital of $1,000,000, has 
been granted a charter to manufacture 
automobile tires. P. E. Studebaker, son 
of the late Henry Studebaker, is to be 
president; E. H. Schwab, manufacturer 
of Bethlehem spark plugs, is to be vice- 
president; G. W. Odell, formerly with 
the Toledo Ford Tire Co., Findlay, Ohio, 
is to be secretary and general manager; 
J. R. Nobile will be treasurer. 

The company has opened temporary 
offices in the Union Trust building and 
has taken an option on real estate in 
South Bend for a factory site, it being 
the intention of the management to erect 
its own buildings as needed from time to 
time. 

The $1,000,000 stock is divided equally 
between the common and the preferred, 
there being $500,000 of each. The pre- 
ferred stock is 7 per cent. 

The company, aside from the fact that 
it is to produce tires, has a unique and 
original selling plan. A part of the 7 
per cent cumulative and protected pre- 
ferred stock will be distributed at par 
for the purpose of establishing selling 
branches. These selling branches will be 
widely distributed and will be devoted to 
advertising and selling the product. It 
is the intention of the company to have, 
by the time its buildings are erected, 
and its plant is equipped, at least 500 
branch establishments. 

Detroit S. A. E. Banquet Dee. 4 

Detroit, Mich., Nov. 29 — Chairman 
George W. Dunham of the Detroit Sec- 
tion of the Society of Automobile Engi- 
neers, is sending out invitations to the 
executive heads, manufacturers and fac- 
tory managers of all the automobile 
manufacturers in the United States, to 
be present at the banquet which the De- 
troit section will give Dec. 4, and which 
marks the climax of this year's activities 
of the society. In addition to the presi- 
dent and council of the Society of Auto- 
mobile Engineers, members from the New 
York, Indianapolis, Chicago and Cleve- 
land sections are expected to be present. 

The principal speaker at the banquet 
will be Isaac F. Marcosson, whose sub- 
ject will be "The War and Business." 



$845 Elgin Six in 
Field 

New Chicago Product Has 3 
by 414 -In. Motor — 
Two Body Styles 

Chicago, III., Nov. 29 — In the Elgin 
Motor Car Corp., Chicago has its second 
automobile factory, and the product — 
the Elgin six at $845- r will be at the 
show here in January. Organized last 
spring, the Elgin Motor Car Corp., with 
a capital stock of $1,000,000, one-half of 
which is subscribed for or pledges made 
guaranteeing subscription, has brought 
its plans to a focus in the new six-cylin- 
der car that is about to be placed on the 
market. 

The building that will be used is ad- 
jacent to the concern's site in Argo, a 
suburb of Chicago, having immediate 
access to two belt lines that connect with 
all railroads in the city, which will make 
shipping facilities all that is to be de- 
sired. 

Personnel of the Company 

The official personnel of the corporation 
includes Frederick L. Brown, of Crandall 
& Brown, Chicago lumber firm, presi- 
dent; C. S. Rieman, formerly vice-presi- 
dent and general manager of the Service 
Motor Car Co., vice-president; W. G. 
Knoedler, president of the Argo State 
Bank, treasurer; and J. Jerome Kluge, 
secretary. The directorate includes the 
president, vice-president and treasurer, 
together with David Schnitzler, branch 
manager of the Mutual Life Insurance 
Co. of New York; J. M. Snitzler, presi- 
dent and treasurer of the Snitzler Ad- 
vertising Co., Chicago, and Dr. A. L. 
Tull, Chicago. John A. Schroeder, for- 
merly with the Hyatt Roller Bearing Co. 
is production manager and Reed & 
Glaser, Indianapolis, Ind., consulting en- 
gineers. 

The production plans call for an out- 
put of 1000 cars by Aug. 1, 1916, delivery 
to begin in January and proceed on a 
graduated scale. It is to be strictly an 
assembled car. 

The power plant embraces a six-cylin- 
der Falls motor with overhead valves, 
and cylinders having a 3-in. bore and a 
4M, -in. stroke, block cast. It is rated at 
between 30 and 35 hp. The motor has 
three-point suspension and a combina- 
tion of force feed and splash is used. 
Cooling is by thermo-syphon. The igni- 
tion distributer and switch is of the 
Delco make and the starting and light- 
ing is by the Dyneto system. 

Two body styles are offered on the 
one chassis, which measures 114 in. The 
touring model will accommodate five 
passengers, and is of the yacht-line de- 
sign with concealed hinges and flush 



type door locks. Upholstery is in long 
grain black leather, with deep backs and 
slanting cushions. It is equipped with 
foot and robe rails and is finished in 
black. 

The roadster will be of the clover leaf 
seating arrangement and aside from the 
color the finish of this body does not 
differ from the touring model. The color 
of the roadster will be Elgin gray with 
yellow running gear. 

No Change in General Vehicle Co. 
Management 

New York City, Nov. 26 — P. D. Wag- 
oner, president of the General Vehicle 
Co. Inc., Long Island City, N. Y., which, 
with the Peerless Motor Car Co., Cleve- 
land, Ohio, recently became a subsidiary 
of the Peerless Truck & Motor Corp., 
states that the new interests will not in 
any way change the company's operat- 
ing management or affect its relations 
with customers. There will also be no 
change in the company's manufacture of 
electrical apparatus and it will continue 
to devote its energies to the development 
of the electric vehicle business. The 
manufacture and marketing of the Mer- 
cedes truck will also be continued. The 
5-6-ton size is now in production and ar- 
rangements are being made for the other 
sizes to go into production shortly. The 
company is also planning to actively en- 
gage in the manufacture and sale of the 
Mercedes aeroplane motor. 

3500 Beaver Motors for Sun 

Milwaukee, Wis., Nov. 26— The 
Beaver Mfg. Co., this city, has received 
an order to build 3500 special motors for 
the Sun light six to be put on the mar- 
ket Jan. 1 by the Sun Motor Car Co. 

R. C. Hoffman, designer of the motor, 
and engineer of the Sun company, 
stated, "We have incorporated in our 
motor the latest developments and have 
obtained what may really be termed the 
American type high-speed motor. 

"For instance, we have eliminated the 
push rods and the motor can easily 
run up to 3000 revolutions." 

Several Additions in Detroit 
Detroit, Mich., Nov. 29— While noth- 
ing striking has been announced in' the 
way of new plants or additions by local 
manufacturers during the last few days, 
reports from building contractors show 
that quite a number of minor contracts 
have been awarded. The Cadillac Motor 
Car Co. is to have a two-story steel 
frame addition to its plant on Cass Ave- 
nue, while a small addition to connect 
two buildings at its Fort Street plant 
will be put up there. A one-story frame 
addition, as a storage building, is to be 
put up for the Columbia Casting Co., o 
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Summit Avenue. The Detroit Steel 
Products Co., has contracted for a one- 
story steel frame storage building. Bids 
for an addition to the plant of the C. M. 
Hall Lamp Co., are being received. A" 
one-story brick addition will be erected 
for the Detroit Steel Castings Co. The 
total expenditure for all these additions 
will be less then $10,000. 



2-Ton Acme Truck, $2000 

Cadillac, Mich., Nov. 26— The Cadil- 
lac Auto Truck Co., this city has brought 
out under the name of Acme a 2-ton 
truck, which is to be the first of a com- 
plete line. This machine uses a type C 
4% by 6% four-cylinder Continental 
motor developing 40 brake hp. From 
the motor the drive is taken through a 
Warner multiple dry disk clutch and 
three-speed selective gearset used with 
heat-treated alloy steel gears of 1-in. 
face, a two-piece driveshaft with three 
universals supported in the center on 
self-aligning ball bearings, giving 
straight line drive to the Timken-David 
Brown worm gear rear axle. No radius 
rods or torque members are used, the 
top leaf of the springs being special al- 
loy steel to take both torque and thrust. 
Service and emergency brakes are in- 
ternal expanding and the Pierce gover- 
nor is locked and sealed, limiting speed 
to 1200 r.p.m., or 17 m.p.h. The wheel- 
base is 148 in. and tread 58%. The 
chassis is 217% in. over all and the load- 
ing space is 128 in. Front tires are 36 
by 4 and rear 36 by 6, dual tires being 
furnished when desired. Some features 
of equipment are: Detroit springs, 
Gemmer steering gear, Eisemann mag- 
neto, Rayfield carbureter and Long 
truck radiator. The wheels are of ar- 
tillery type. 

Prudden to Double Plant 

Lansing, Mich., Nov. 26— It is re- 
ported in the city that the W. K. Prud- 
den Co., which is one of the biggest auto- 
mobile wheel manufacturers in the coun- 
try will double its plant, and possibly 
erect an entirely new one. This con- 
cern's business has increased steadily 
during the past twelve months, and it is 
a necessity with it to enlarge at once as 
otherwise it will not be possible to take 
care of the increased business. 

K. C. Tire To Open Feb. 1 
Kansas City, Mo., Nov. 24— The Kan- 
sas City Rubber Tire Corp., which last 
week purchased the old Riverside Iron 
Works plant in Kansas City, Mo., an- 
nounced this week that it will start its 
plant working by Feb. 1. Present plans 
contemplate giving employment to 600 
persons, including expert tire-makers 
who will come from the East. 



Packard Motors For 
Aeroplanes 

Twin-SixTypeFound MostSuit- 
able After Experiment — 
For U. S. Defense 

Detroit, Mich., Nov. 26 — For about 
a year, after the European war had been 
going on for some time and the value of 
the aeroplane to the armies had been 
amply demonstrated, Henry B. Joy, pres- 
ident of the Packard Motor Car Co., 
thought that the time will come when 
the United States government will need 
a fleet of aeroplanes. 

Tests to Continue 

Experimental work was started quietly 
by the engineers of the Packard com- 
pany, with Packard motors, and after 
much testing it was found by them that 
the twin-six motor was best adapted for 
aeroplane purposes. Now it is announced 
by President Joy that the Packard com- 
pany will build such motors. The tests 
will continue, however, and full particu- 
lars as to the motor will not be given for 
some time. It might be said, however, 
that the Packard aeroplane motor will 
be in general principle similar to the 
twin-six passenger car motor. 

To Help Government 

The decision to build motors for aero- 
planes was due principally to President 
Joy, although all the members of the 
board of directors of the company, when 
sounded on the subject, were strongly in 
favor, because the principal object in 
making such motors is that of helping 
the United States government in prepar- 
ing for a fleet of aeroplanes. 

In speaking on the subject, President 
Joy said in part as follows: "It is prob- 
ably a little out of the ordinary for a 
corporation to go out of its way to pro- 
duce such military devices as aeroplane 
motors, because the demand for them will 
probably be very uncertain. Yet our 
directors feel that it is a part of the very 
important duty of manufacturers in this 
country to mobilize their facilities into 
such form that they might be avail- 
able in time of need. We are inclined to 
feel that our government is going to find 
important need of co-operating in the de- 
velopment of what would be the serious 
wants of our country in time of military 
trouble, in case such an unfortunate con- 
dition should come to pass. 

A Manufacturer's Duty 

"I feel that I have understated the 
proposition as to the views which our 
directors hold of the duties of manufac- 
turers in this country to work in co-op- 
eration with the government officials so 
that we may be ready for any emergency. 



Our company feels that it is its duty to 
carry on this work toward the condition 
of military preparedness which all our 
directors thoroughly believe is the im- 
portant necessity of the day. 

"We are engaged in seeking to de- 
velop aeroplane motors, in the neighbor- 
hood of 100 and 200 hp., for light scout 
aeroplanes and heavier duty aeroplanes. 1 ' 

Olds Distributors at Factory 

Lansing, Mich., Nov. 27 — Distribu- 
tors for the Oldsmobile were guests of 
the Olds Motor Works during several 
days at the plant. Many came with their 
service managers. As in the instance 
of the branch managers' and road men's 
convention, prominent parts makers or 
their representatives came to give talks 
to the men about parts or equipment. 

During the two days the convention 
lasted the visitors were addressed by 
Sales Manager J. V. Hall, who made the 
statement that once the point of satura- 
tion is reached in the automobile market, 
and the supply of cars exceeds the de- 
mand, the success of the retail dealer as 
well as the manufacturer, will depend 
upon his ability as a merchant. Assist- 
ant sales manager N. W. Barton spoke 
of improved methods in marketing auto- 
mobiles. Chief Engineer F. Sergardi 
gave a detailed talk about the Oldsmobile 
chassis and engine and explained the nu- 
merous mechanical improvements 
adopted within the past year. Advertis- 
ing manager C. V. McGuire talked about 
"atmosphere" in advertising. Service 
manager F. C. Hill talked about the 
Oldsmobile service. W. H. Mooney, in- 
stallation engineer of the Dayton Engi- 
neering Laboratories, builders of the 
Delco starting and lighting system, 
spoke on the subject of multi-cylinder 
ignition. H. W. Farr, representing the 
Johnson Carbureter Co., gave a lecture 
on carburetion. 

Builds 2'/ 2 -Ton Truck 
Duluth, Minn., Nov. 24 — Hugh Mis- 
campbell, owning a machine shop at 
304 South First Street, has begun manu- 
facture of a 2% -ton motor truck. It will 
sell for |2,700. The truck is yet un- 
named. 

Ware Truck Plant Under Way 

St. Paul, Minn., Nov. 24 — Construc- 
tion has begun for the new factory of 
the Four Wheel Drive Co. of the Twin 
Cities. The building is to be two stories 
with basement, foundation being heavy 
enough for a total of four stories. The 
present contract is for $ 51, 000. The 
building will face 200 ft. on University 
at Pelham Street, two blocks from the 
new Overland plant, St. Paul. It will 
be ready by March 1, 1916, for the man- 
ufacture of Ware motor trucks. 
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Two Land Deals in 
Cleveland 

Baker R. & t. To Build New 
Plant-Rollin White Plans 
Tractor Factory 

Cleveland, Ohio, Nov. 30 — Two im- 
portant purchases of land have been 
made during the past week in this city 
by local automobile makers. One tract 
of land at Euclid Avenue and Lamb 
Avenue, Euclid, consisting of 38.67 acres 
has been purchased by Rollin H. White, 
who will erect at once a $200,000 factory 
in which he will manufacture tractors. 
The second tract of land, consisting of 
approximately 104 acres near the Na- 
tional Carbon works at Madison Avenue 
and West 117th Street, has been bought 
by the Baker-Rauch & Lang Co. 

The White property in Euclid is to be 
improved with factory buildings which 
are to be erected in sections. The first 
section, as was stated, will cost $200,000. 
The remainder of the buildings are to 
be erected as rapidly as wanted. All 
are to be occupied by a company headed 
by Mr. White for the manufacture of a 
farm tractor and other power farm ma- 
chinery invented and patented by Mr. 
White. 

The Baker-Rauch & Lang Co. plans to 
erect, it is said, a modern factory build- 
ing, so arranged that the cost of produc- 
tion will be greatly reduced. The Amer- 
ican Ball Bearing Co., which now occu- 
pies a plant adjoining the Baker fac- 
tory, will either move to the new site or 
occupy the Baker plant when vacated, 
it was reported. 

Overland Factory Branch in K. C. 

Kansas City, Mo., Nov. 26— The 
Willys-Overland Motor Co. has bought 
the four-story building occupied by its 
distributing agency at Twenty-first 
Street and Grand Avenue and 75 ft. 
adjoining for the purpose of erecting a 
factory branch for the Southwest. The 
company plans to add two stories to the 
present building and to continue the six- 
story structure over the entire area. The 
new factory branch will cost in the 
neighborhood of $500,000. 

Wisconsin Truck Move Completed 

Sheboygan, Wis., Nov. 26 — The incor- 
poration of the Myers Machine Co. of 
Sheboygan, Wis., with a capital stock of 
$50,000, is the final step in the removal 
of the Wisconsin Motor Truck Co. of 
Baraboo, Wis., to Sheboygan, Wis. The 
Baraboo concern was established about 
three years ago by Louis P. Helm and 
some time ago Mr. Helm opened negoti- 
ations with several of the larger cities 



of Wisconsin for removal. George P. 
Myers, who has been operating a large 
machine shop and works at Sheboygan, 
Wis., for several years, became interested 
and upon the conclusion of negotiations, 
the incorporation of the Myers Machine 
Co. followed. A large addition will be 
erected at once to accommodate the 
Baraboo works. The new building will 
be 75 by 75 ft., two-story and basement. 
The Myers company will continue to 
manufacture woodworking and special 
machinery under the direction of Mr. 
Myers, while the motor truck manufac- 
turing department will be conducted by 
Mr. Helm. Numerous improvements are 
being made in the design of the truck, 
chief among which is the adoption of 
worm drive. Other details of the truck 
will be made public later. 

Sparks-Withington to Add 

Jackson, Mich., Nov. 26 — A one-story 
shipping room, 40 by 90 ft. will be 
erected by the Sparks-Withington Co., 
manufacturers of the Sparton warning 
signals. A two-story building, 40 by 90 
ft is also being erected to be used as 
washroom and locker room. There are 
500 men now on the pay-roll, there being 
two working shifts. Business is far 
ahead of last year's and the outlook the 
best since the company started in busi- 
ness. 

Motor Co. for Oshkosh 
Oshkosh, Wis., Nov. 26 — The Lake 
Breeze Motor Co., Chicago, 111., recently 
organized to build gasoline engines, has 
completed arrangements with the Cham- 
ber of Commerce of Oshkosh, Wis., to 
make that city its permanent headquar- 
ters. The removal of the shops from 
Chicago to Oshkosh will be undertaken 
at once and the new plant be ready for 
operations about April 15. 

Allen Employees Insured 

Toledo. Ohio, Nov. 27 — The Allen 
Motor Co., Fostoria, Ohio, has insured 
the life of every employee in its Fostoria 
and Bucyrus plants. 

To Sell Tire Plant 

East Liverpool, Ohio, Nov. 26 — The 
plant, together with all of the equipment 
of the Morgan-Marshall Co-operative 
Rubber Tire Co., in this city, will be of- 
fered at public sale by Sheriff Crawford 
at an early date. It has been appraised 
at $60,000 and will be sold on the 
premises. 

Makes Sheet Metal Parts 

Milwaukee, Wis., Nov. 26 — The 
American Brewers & Bottlers' Specialty 
Co., this city, is manufacturing auto- 
mobile parts such as fenders, hoods, 
gasoline tanks, etc. 



Ford Plans Eastern 
Factory 

Buys 80-Acre Tract Near New- 
ark — Begin Three More 
Assembly Plants 

Newark, N. J., Nov. 26— The Ford 
Motor Co. has purchased a tract of 80> 
acres near this city, upon which a large 
Eastern plant will be established. 

Newark has excellent railroad facili- 
ties which appealed to Mr. Ford more 
than anything when he visited that city 
on an inspection trip last summer. It 
is stated that Mr. Ford has not been sat- 
isfied with the railroad facilities in De- 
troit and has been desirous of building 
an Eastern plant where a big savings in 
freight rates can be made. Added to 
this the export trade of the company can 
more easily be taken care of by means of 
an Eastern plant from which its cars 
can go direct to the docks. 

Begin Work on Three More Ford 
Assembly Plants 

Detroit, Mich., Nov. 24 — Nearly $1,- 
000,000 are being spent by the Ford Mo- 
tor Co., for the construction of three new 
assembling plants and service stations, 
in Milwaukee, Wis., Omaha, Neb., and 
Oklahoma City, Okla. This brings the 
number of assembling plants of the com- 
pany to a total of twenty-eight. 

The Milwaukee five-story structure, 
120 by 300 ft., will cost $385,000 and will 
have a production capacity of seventy- 
five cars a day, with a working force of 
400 men. The Omaha plant will be a 
five-story structure 120 by 284 ft., to 
cost $375,000. About 400 men are to be 
employed and seventy-five cars will be 
assembled a day if necessary. A four- 
story building, 132 by 276 ft. will be put 
up in Oklahoma City, having an output 
capacity of sixty cars a day with a work- 
ing force of 300 men. The plant wilt 
cost $230,000. The Wisconsin plant is 
to be ready in February, also the one in 
Omaha. The one in Oklahoma is ex- 
pected to be opened in May. 

In St. Louis the Ford assembling plant 
is being doubled and in Kansas City the 
plant is being tripled. 

Tire Co. in Eau Claire 
Eau Claire, Wis., Nov. 26— The Gil- 
lette Safety Tire Co., Chicago, 111., a cor- 
poration capitalized at $1,000,000, has 
selected the city of Eau Claire, Wis., as 
the permanent location of its offices and 
works. The company has purchased, 
with the aid of the Eau Claire Com- 
mercial Club, a site 150 by 300 feet, 
formerly occupied by the mills of the 
Northwestern Lumber Co., and will build 
a modern, fireproof factory at once. 
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Studebaker Sales 
$46,851,349 

To Sept. 30 Net Earnings Were 
$7,937,549— Net Profits 
$7,082,558 

New York City, Nov. 30 — The income 
account of the Studebaker Corp. for the 
nine months ending Sept. 30 shows net 
sales of $46,851,349, total net earnings 
of $7,937,549 and net profits carried to 
surplus of $7,082,558. The total sur- 
plus for the twelve months in 1914, after 
the preferred dividends, was $3,572,916. 
Earnings for the nine months were 
equivalent to about 23 per cent on the 
common, or over 30 per cent for the year, 
if no increase in net occurred in the De- 
cember quarter. 

The cost of manufacturing and selling 
and general expenses amounted to $38,- 
857,339 and the reserve for depreciation 
was $298,471. The net earnings on sales 
was $7,695,539. Other income amounted 
to $242,010. 

The consolidated balance sheet as of 
Sept. 30, 1915 follows: 
Assets 

Trade name, good-will, patents, 

etc 810,807,276 

Plant and property, less reserve 

for depreciation 12,076,870 

Investments in other companies. . 452,449 
Inventories at cost or under 10,493,553 

Receivables : 

Accounts 6,034,678 

Notes 1,745,626 

Less reserves for bad debts and 

cash discounts 84,065 

Cash 7,416,396 

Deferred charges to operations.. . 408,948 
Total assets 58,351,733 

Liabilities 

Preferred stock $11,758,000 

Common stock 27,931,600 

Minority stockholders' interest in 
capital stock of subsidiary com- 
pany (Studebaker Bros. Co., 

Northwest) 28,300 

5 per cent serial gold notes, dated 
March 1, 1912, due $400,000 

each half-year to March 1, 1922 2,308,500 

Accounts payable current 2,835,823 

Sundry reserves 1,233,354 

Special surplus account 1,636,476 

Surplus 10,619.678 

Total liabilities 58,351,733 



Receiver for Trumbull Car 

Bridgeport, Conn., Nov. 26 — Upon an 
application made to Judge William S. 



Case in the superior court here on 
Wednesday, Judge Edward K. Nicholson 
was appointed receiver of the Trumbull 
Motor Car Co. 

The petition to the court was made at 
the instance of Alexander H. Trumbull, 
president; Frank S. Trumbull, vice- 
president; James Trumbull and Robert 
B. Adams, stockholders. 

It was agreed that Judge Nicholson 
should be receiver, and as there was no 
opposition he was named. He has been 
ordered to continue the business until 
Dec. 10, serving under a bond of $25,000. 

Friday, Dec. 3, is the date fixed for 
a hearing upon the appointment and con- 
firmation of the receiver, and for the 
naming of appraisers. 

The company was organized about two 
years ago for the purpose of manufac- 
turing small automobiles. The capital 
stock is $300,000, of which $170,000 has 
been paid in. There are 3000 shares of 
the par value of $100 each, of which the 
petitioners hold a half. 

In the petition there is no mention of 
liabilities, though the assets are fixed at 
$150,000. 

The late Isaac B. Trumbull, who lost 
his life on the Lusitania, was the most 
active spirit in the enterprise. 

Rubber Lower 

New York City, Nov. 30 — Crude 
rubber had a sudden drop on Saturday, 
the decline coming as suddenly and 
abruptly as the rise a few weeks before. 
Plantation last week rose to 89% cents a 
pound and Fine Up-River Para quoted 
at 76. Yesterday the Ceylon grade and 
Para were quoting at 75 and 68 re- 
spectively. These figures compare with 
60 and 55 cents, the quotations that had 
prevailed for some time prior to the be- 
ginning of the upward movement. The 
sharp break is attributed to the with- 
drawal of nearly all substantial buyers. 

Few changes occurred in the rest of 
the markets and prices were fairly 
steady throughout the week. The metals 
were especially firm with an extraordi- 
nary demand. Electrolytic and Lake 
coppers held firm at 19% cents a pound. 



There was a heavy demand for lead 
from domestic consumers with prices 
steady at $5.25 per 100 lb. Bessemer 
steel went up $1 a ton on Thursday, clos- 
ing at $28. Aluminum held steady at 57 
cents a pound with a heavy demand. 
Tin closed at $40 per 100 lb. at a gain 
of 50 cents. 

Consolidated Capital Now $500,000 

Detroit, Mich., Nov. 30 — The Con- 
solidated Car Co., which was organized 
in January and took over the business 
of the old Abbott-Detroit company, has 
increased its capital stock to $500,000. 
Its original capital was $100,000 which 
was later increased to $250,000. The 
company contemplates increasing its 
manufacturing facilities. 

Change in Bell Personnel 

York, Pa., Nov. 27 — At a meeting of 
the board of directors of the Bell Motor 
Car Co. on Nov. 19, a slight change was 
made in the personnel of the officers of 
the company which is now as follows: 
H. M. Stauffer, president and business 
manager; H. W. Posey, vice-president 
and general manager; B. F. Posey, sec- 
retary and treasurer; E. T. Gilliard, de- 
signer and chief engineer; H. W. Con- 
rad, assistant general manager and sales 
manager. 

Kelly-Springfield Reduces Common Par 
Value to $25 

New York City, Dec. 1 — At a special 
meeting of the stockholders of the Kelly- 
Springfield Tire Co., in Jersey City, the 
proposed reduction in the par value of 
the common shares from $100 to $25 was 
authorized. Common stockholders were 
also given the voting privilege of one 
vote for each share of a par value of $25, 
while the preferred stockholders, to 
equalize the voting power of both classes 
of stock were given the right of four 
votes for each share of preferred stock 
held by them. 

Receiver for Dreadnaught Tire 
Baltimore, Md., Nov. 27— Eli Frank 
has been appointed receiver for the 
Dreadnaught Tire Co., this city upon 
application by the Manhassett Mills Co., 
New York, a creditor to the extent of 
$20,000. The Dreadnaught company con- 
sented to the appointment. The attorney 
for the company says the assets are 
about $200,000 and the liabilities about 
$150,000 and the appointment of a re- 
ceiver is only for the purpose of refinanc- 
ing the concern. 

Kennedy Represents Hammond Steel 
Detroit, Mich., Nov. 30 — Don F. 
Kennedy, manufacturer's agent of De- 
troit, has arranged to take over the sales 
in the Western part of the country of 
the Hammond Steel & Forging Co., Inc., 



Daily Market Reports for the Past Week 

Material Tues. Thurs. Frl. Sat. 

Aluminum 57 .57 .57 .57 

Antimony 38 .38 .38 .38 

lleams and Channels, 100 lb 1.77 1.77 1.87 1.87 

Ressemer Steel, ton 27.00 28.00 28.00 28.00 

Copper, Elec, lb 1914 .19)4 .19)4 .19)4 

Copper, Lake, lb 19)4 .19)4 19)4 .19)4 

Cottonseed Oil, bbl 8.12 8.16 8.30 8.22 

Cyanide Potash, lb 23 .23 .23 .23 

Fish Oil, Menhaden, Brown 48 .48 .48 .48 

Gasoline, Auto, bbl 19 .19 .19 .19 

Lard Oil, prime 92 .92 .92 .92 

Lead, 100 lb 5.25 5.25 5.25 5.25 

Linseed Oil 63 .63 .63 .63 

Open-Hearth Steel, ton 28.00 28.00 28.00 28.00 

Petroleum, bbl., Kansas, crude 1.00 1.00 1.00 1.00 

Petroleum, bbl., Pennsylvania, crude 2.00 2.00 2.00 2.00 

Rapeseed Oil, refined 85 .85 .85 .85 

Rubber, Fine Up-River, Pars 76 . 73 . 70 . 69J4 

Silk, raw, Italian , ... 5.05 

Silk, raw, Tapan 4.95 

Sulphuric Acid, 60 Baume 1.00 1.00 1.00 1.00 

Tin, 100 lb • 39.50 39.50 40.00 40.00 

Tire Scrap 05 .0554 .05 54 .05 !i 



Week's 
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.57 
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Syracuse, N. Y., manufacturer of ham- 
mered tool steel bars, die blocks and 
special forgings, which arrangement 
will become effective Dec. 1. The pres- 
ent office of the company in the Dime 
Bank Bldg. here, will be discontinued. 
Mr. Kennedy also handles the accounts 
of the T. R. Almond Mfg. Co., and the 
Sawyer Tool Mfg. Co., Ashburnham, 
Mass. 

Simplex Capital Now $5,000,000 

Wilmington, Del., Nov. 25 — The 
Simplex Automobile Co. has filed a cer- 
tificate to corporate amendment in Dela- 
ware to increase its capital stock from 
$1,500,000 to $5,000,000. 

Gerlinger Co. Doubles Capital 

Seattle, Wash., Nov. 26 — The Ger- 
linger Motor Car Co., of Seattle and 
Portland, manufacturer of the Gersix 
truck, has increased its capital stock 
from $50,000 to $100,000, of which 
$51,000 already is paid in. 

Dividends Declared 

Yale & Towne Mfg. Co. quarterly of 
1% per cent and an extra dividend of 
5 per cent. Regular payable Jan. 3 to 
holders of record Dec. 22, and extra pay- 
able on Dec. 23 to holders of record 
Dec. 8. 

Packard Motor Car Co. quarterly of 
1% per cent on preferred, payable Dec. 
15, to holders of record Nov. 30. 

Sta-Tite Now Keys Piston Ring Co. 

St. Louis, Mo., Nov. 26 — The Sta-Tite 
Packing Ring Co. has changed its name 
to the Keys Piston Ring Co., and the 
name of its product to the K-P ring. 



Automobile Stocks 
Are Dull 

General Motors Soars to 463 
and Paige Reaches High 
Mark of 700 

New York City, Dec. 1 — Automobile 
stocks were dull but firm last week. A 
majority of the issues remained un- 
changed. However, there were a few, 
such as General Motors, Paige-Detroit, 
Maxwell, Willys-Overland, Studebaker 
and Packard, which showed substantial 
rises. 

General Motors soared to a new high 
price yesterday when it sold for 463, al- 
most 400 points higher than the quotation 
a year ago. At the present prices trad- 
ing in this stock is a luxury few can in- 
dulge in. Odd lot houses refuse- to take 
orders in the issue at all except for cash. 
Paige-Detroit stock, which showed a 
110-point rise last week kept up its sky- 
ward movement by reaching the 700 
mark with a 40-point gain. Packard 
common, after a 1-point decline last 
week, went up 10 points, closing on Sat- 
urday at 140. Maxwell common rose 
2% points. The two preferred were dull 
during the first part of last week but 
picked up at the closing on Saturday. 
Willys-Overland closed at 240 yester- 
day, nearly 170 points higher than last 
year's quotation. On Saturday this 
stock was quoting at 230. Studebaker 
showed a gain of 3 points. This stock 
fluctuated throughout the week, hover- 
ing around the 154-point mark. 

General Motors and Paige featured the 
Detroit active stocks. The first stock 



gained 35 closing at 440 while the sec- 
ond reached the 700 mark with a 25- 
point gain. There were a few 1-point 
declines and most of the gains ranged 
from 1 to 5 points. 

Chase Names Directors 

Syracuse, N. Y., Nov. 16 — Close on 
the heels of the recent meeting at the 
Chase Motor Truck Co.'s plant here, 
comes the announcement of the election 
of the directors to serve for the next 
year. They are as follows : A. M. Chase, 
president and general manager of the 
company; Col. A. C. Chase; L. O. Buck- 
lin, president Little Falls National Bank, 
Little Falls, N. Y.; E. C. Witherby, gen- 
eral manager, Semet-Solvay Co., Syra- 
cuse, N. Y. and H. P. Bellinger, general 
manager Caustic Dept., Solvay Process 
Co., Solvay, N. Y. 

Poor Resigns from S. K. F. 
New York City, Nov. 16— F. H. Poor, 
who has been general manager for the 
S. K. F. Ball Bearing Co. of New York 
since 1909, has resigned that position and 
opened an office at 30 Church Street. 
This resignation, however, is merely a 
formal one, as the new S. K. F. Ball 
Bearing Co. of Connecticut is planning 
to absorb the old New York importing 
company, when it is expected that Mr. 
Poor will take another contract with the 
S. K. F. interests. 

Hupp Co. Chartered in Virginia 
Richmond, Va., Nov. 24— The Hupp 
Motor Car Corp. was chartered to-day 
under the laws of this State, with an au- 
thorized capital of $8,000,000. A. D. 
Christian of Richmond, is president, and 
H. H. Chalkley of Richmond, secretary. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Bid 



1914 > 

Asked 



Ajax-Grieb Rubber Co., com 250 

Aiax-Grieb Rubber Co., pfd 100 

Aluminum Castings, pfd 

J. I. Case, preferred 

Chalmers Motor Company, com 97 

Chalmers Motor Company, pfd 9354 

Chevrolet Motor Co 

Electric Storage Battery Co 

Firestone Tire & Rubber Co., com 320 325 

Firestone Tire & Rubber Co., pfd.... 105 111 

General Motors Company, com 67 69 

General Motors Company, pfd 84 87 

B. F. Goodrich Company, com 23 25 

B. F. Goodrich Company, pfd 88 

Goodyear Tire & Rubber Co., com 175 185 

Goodyear Tire & Rubber Co., pfd 97 100 

Gray & Davis, Inc., pfd 

International Motor Co., com 

International Motor Co., pfd 

tKelly-Springfield Tire Co., com 61 64 

Kelly-Springfield Tire Co., 1st pfd 75 78 

Kelly-Springfield Tire Co., 2nd pfd 90 95 

Maxwell Motor Company, com 1454 14J4 

Maxwell Motor Company, 1st pfd 43 45 

Maxwell Motor Company, 2nd pfd 17 19 

Miller Rubber Company, com 

Miller Rubber Company, pfd 

New Departure Mfg. Co., com 

New Departure Mfg. Co., pfd 

Packard Motor Car Company, com 100 

Packard Motor Car Company, pfd 89 

Paige-Detrcit Motor Car 

Peerless Motor Car Co 

Portage Rubber Co., com 

Portage Rubber Co., pfd 

Segal Motor Co., ptd 

•Reo Motor Truck Company 1054 1154 

•Reo Motor Car Company 2154 2254 

Splitdorf Electric Co., pfd 



, 1915 , Wk'l 

Bid Asked Ch'ge 



350 


450 




101 


110 




88 


90 




145 


160 




102 


106 






126 




65 % 


66<A 




700 


725 




112 






455 


458 


+36 


113 


115 


— 154 


7154 


71*4 


+ 154 


111 


113 




338 


342 




111 


113 




33 


38 


—2 


50 


58 


—5 


300 


305 


+ 3 


74 


76 


—1 


93 


96 




7554 


75J4 


+ 254 


99 a 


9954 


+ 54 




57 


+ H 


248 


250 




109 


111 


—54 


140 


145 


+io 


100 


104 


+ i 


700 




+40 


32 


50 


—4 


65 


75 




98 


100 




17 


24 




23 


24 


+ 2 


54 


54* 



Stewart-Warner Speed. Corp., com.... 47 

Stewart- Warner Speed. Corp., pfd 97 

Studebaker Corporation, com 34 

Studebaker Corporation, pfd 85 

Swinehart Tire & Rubber Co 

Texas Company 

U. S. Rubber Co., com 44 

U. S. Rubber Co., pfd 94 

Vacuum Oil Company 202 

White Company, preferred 

Willys-Overland Co., com 76 

Willys-Overland Co., pfd 88 



-1914 , 

Bid Asked 



48 

99 
36 



45 
96 



80 
92 



-1916 * Wk'l 

Bid Asked Ch'ge 

9054 +154 



8954 
107 
154 
112 



155 
113 
90 

21254 215 



5354 
107 
228 
110 
230 
113 



54}4 
108 
231 

240 
114 



+ 54 



+ 2 



OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 

Chalmers Motor Co., com 

Chalmers Motor Co~ pfd 

Continental Motor Co., com 

Continental Motor Co., pfd 

General Motors Co., com 

General Motors Co., pfd 

Maxwell Motor Co., com 



Maxwell Motor Co., 2nd pfd 

Packard Motor Car Co., com 

Packard Motor Car Co., pfd 

Paige-Detroit Motor Car Co 

•Reo Motor Car Co 

•Reo Motor Truck Co 

Studebaker Corp. com 

Studebaker Corp. pfd • • . • 

INACTIVE STOCKS 

•Atlas Drop Forge Co 25 

Ford Motor Co. of Canada 500 

Kelsey Wheel Co 185 . . 

•W. K. Prudden Co 2054 

Regal Motor Car Co. pfd 25 





97 




161 


—1 




9354 


101 


104 




155 


180 
75 


240 

9054 


252 


— 3" 


68 


70 


440 


460 


+« 


8554 


87 


114 


116 




14 


15 


74 


77 




43 


45 


98 


101 


— i 


17 


1854 


55 


5754 






100 


136 




ti 


89 




100 










700 




+25 


21« 


a* 


5354 




1054 




153 


s* 

157 





109 



2000 
225 
25 '4 
18 



114 



29 

2750 



•Par value $10. tl914 quotations are on the old stock. 



+ 5 
2554 +1 
24 
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Race Results Sur- 
prise Europeans 

Endorse Engineering of Vic- 
torious Stutz Cars in 
Sheepshead Bay Contest 

Paris, Nov. 6 — Results of the Sheeps- 
head Bay race, which were not known in 
Paris until the arrival of The Automo- 
bile, have created more surprise than 
disappointment. Engineers and race 
drivers have some difficulty in under- 
standing the failure of any European 
car to finish the race — for Limberg's 
Delage is thought to be Thomas's recon- 
structed machine and is no longer 
looked upon as a French car. No such 
failure has ever been known in a Euro- 
pean race. 

While giving full credit to Stutz for 
a fine performance, all French engineers 
point out that the motor of the winning 
cars are built up of many ideas gathered 
from Peugeot, Delage, Sunbeam and 
Mercedes racing cars. One racing engi- 
neer states that the motor can be de- 
scribed as a Franco-British-German de- 
sign. "The train of spur gears driving 
the camshaft is a copy of the Peugeot; 
the crankshaft is a copy of Peugeot and 
Delage; the valves, camshaft, and rocker 
arms are Mercedes; the piston is Sun- 
beam, and the form of the combustion 
chamber is Mercedes. It would be child- 
ish to deny the value of the motor, for it 
embodies all the best features of Euro- 
pean cars, and the result of the race 
shows that workmanship was of the best. 

All the evidence shows that the Euro- 
pean motors, despite their smaller ca- 
pacity, delivered more power than the 
American motors. The fastest time for 
20 miles was made by Aitkin on Peugeot 
in 11 min. Resta did 11.02, 11.06, and 
11.10. The fastest time made by Stutz 
was 11.25, while De Palma's Stutz never 
did better than 11.40. Thus between the 
best Stutz and the best Peugeot perform- 
ance there is a difference of 3.08 miles 
an hour in favor of the Peugeot, although 
the French car had 22 cu. in. less than 
the American motor. 

Metals Worked Near Limits 

"To maintain that the fact of the 
European cars having run in previous 
races is a guarantee that they are O.K. 
is to display a lack of knowledge of rac- 
ing conditions, at any rate as we know 
them in Europe. The advantage in this 
respect was with the Stutz, which had 
not been raced before, and not with the 
European cars, all of which had been in 
one big race and some in several. Metals 
are worked so near their extreme limits 
that nobody can say when they will fail. 
We never run a car in more than two 
long-distance races, and they are never 



considered good for more than one sea- 
son. It is a mistake to suppose that our 
cars start in a race after having done 
thousands of miles at highest speed. All 
the gruelling is taken by a special car, 
which is not started in the race, or is 
merely allowed to compete as a run- 
ner-up. The real racing cars have taken 
advantage of any experience gained in 
the try-out of the test car, but they have 
not done any more running than is neces- 
sary to put them in condition without 
straining them. 

Approach Power Limit 

"The statement that we are approach- 
ing the limit of power is quite correct. 
Unless some entirely new type of motor 
is evolved it is difficult to see how we can 
get more power and more speed. At the 
present time we are very close to the 
highest theoretical pressures, and future 
races will depend more than ever on good 
workmanship, details, and scientific 
preparation. Future races will be keener 
and the element of chance will be more 
important. It is worth while consider- 
ing if it is not advisable to reduce the 
cubic capacity of racing motors. Just 
before war broke out Peugeot had on the 
road a set of racing cars of only 153 cu. 
in. These averaged 96.5 m.p.h. on the 
open road. 

Rene Thomas, winner of the 1914 race 
at Indianapolis, considers that much of 
the responsibility for the failure of Euro- 
pean cars to finish in American races 
lies with the American drivers. "It has 
to be noted," says Thomas, "that Resta 
can win races with Peugeot cars, while 
no American has proved himself capable 
of doing so. This seems to point the 
conclusion that it is not the fault of the 
car, but of the man who is handling it. 
American drivers have all the dash and 
vim that is necessary for winning races, 
but with a few rare exceptions they do 
not seem to possess the necessary 
mechanical ability to get their cars into 
the best condition for a race, and to keep 
them in the best condition while the race 
is on. Cars have been sent over and 
given to men who have had no previous 
experience with that particular make. 
They have no opportunity of getting the 
right gear ratio for the track on which 
they are to drive, they do not know at 
what speed that particular motor ought 
to be run, and in some cases they run 
without a revolution counter. It seems 
to me that American drivers run their 
cars in far too many races and do not do 
enough work on them between races. 
They also appear to expect racing cars 
to remain in racing condition much 
longer than is reasonable. Judging from 
their insuccess in the last two or three 
races, I should imagine that Resta's 
Peugeot and De Palma's Mercedes have 
finished their active career. This is not 
at all surprising. In Europe we con- 



sider that a racing car is good for one 
season, during which it will run in two 
long distance events and a few hill climbs 
and short distance races. After that it 
is sold to an amateur, or it can be used 
for sprints on a track. 

"On this side the driver lives with the 
car from the time it is put on the draw- 
ing board to the moment it finishes its 
race. He goes through all the bench 
tests with the engineers and possesses 
all data concerning the motor. He knows 
at what speed it can run and at what 
speed it ought to be run in a race, and 
he would no more think of starting with- 
out a revolution counter than without 
water in the radiator. He may spend 
several weeks, or sometimes months tun- 
ing up, trying various gear ratios, car- 
bureter and ignition adjustments, steer- 
ing column positions, shock absorbers, 
springs, etc., so that when he starts he 
knows exactly what he can do and what 
the car can do in the race. 

"Compare this with the system under 
which a driver is given a car a few days 
in advance and told to do his best. He 
may be a first class driver, but he can- 
not possess the knowledge necessary to 
get satisfactory results out of the car." 

Autocar Men Hold Sales Conference 

New York City, Nov. 30— The Auto- 
car Co.'s sales conference opened on Nov. 
26 in this city when ninety representa- 
tives of the company attended a dinner. 
The conference, which was called to map 
out means and methods of disposing of 
an increased production of Autocars 
next season, held a business meeting on 
the next day. The business of 1915 is 
said to have been 70 per cent greater 
than the year previous. 

Schwartzkopf Joins Longuemare 

New York City, Nov. 27— E. E. 
Schwartzkopf, former sales manager of 
Gray & Davis, Boston, has joined the 
Longuemare Carbureter Co., New York 
City, in a sales capacity. 

New Distributor for Gray & Davis 
New York City, Nov. 24 — The New 
York branch of Gray & Davis has been 
discontinued, and the P. J. Durham Co., 
Inc., has been made distributor of all 
Gray & Davis products for the Metro- 
politan district. H. B. Shonts, formerly 
with the C. T. Silver Co. has gone into 
the Durham company and will have 
charge of the sales end of the business. 

100 Dodge Cars in Parade 

Boston, Mass., Nov. 29 — The best 
parade of motor cars ever witnessed in 
New England took place this morning 
when 100 Dodge Bros, cars were driven 
through the principal streets of the city. 
It was the first time that so many cars 
of one make were in a parade here, and 
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the features brought out by the owners 
produced some unique designs. The cars 
started from the salesrooms of the 
Henshaw Motor Co. 

The decorative features were unique. 
One car was a duplicate of a submarine. 
Another was decorated with holly and 
ferns and carried Santa Claus with a lot 
of toys that he threw to children. Uncle 
Sam was in another car decorated with 
flags and bunting. 

Others were covered with flowers to 
represent various seasons. More cars 
had occupants in military, hunters', foot- 
ball, harvest and opera costumes. One 
machine towed a buggy bearing signs 
"Gone, but not forgotten," and "Times 
have changed." 

Three handsome silver cups each 
worth $100 were awarded to the owners 
of the best featured cars. 

New Stock for Blood Men 
Allegan, Mich., Nov. 20 — Stock- 
holders of the Blood Bros. Machine Co. 
have received a circular from the man- 
agers of the company asking them to 
surrender certificates of stock to Earl W. 
Delano as trustee and acceptance of new 
stock for but 17% per cent of their in- 
vestment. It means that the balance or 
82% per cent represents a loss to the 
subscribers of the original stock. It is 
thought probable that the stockholders 
will agree to these terms and thus pre- 
vent a total loss. It is reported that the 
company has orders on hand for $80,- 
000 worth of universal joints which will 
keep the factory busy for the next four 
or five months. About 100 men are now 
employed. 



Setback for U. S. 
Cars in France 

Agency Negotiations Affected 
by 33 to 45% Duty To 
Be Imposed 

Paris, Nov. 4 — Negotiations for the 
French agencies of American cars have 
received a setback since it became known 
that the manufacturers here were as- 
sured of getting a substantial protective 
tariff. It is expected that the tariff is 
likely to be between 33 and 45 per cent. 
A meeting of the manufacturers' associ- 
ation a few days ago considered this 
question, but no decisions were allowed to 
leak out. As it is obvious that there will 
be a big demand for certain types of 
cars as soon as the end of the war is in 
view, and as it is equally certain that the 
home manufacturers will not be able to 
meet that demand for a time, enterpris- 
ing dealers have been trying to connect 
with American firms. In view of the 
threat of a high import duty these nego- 
tiations have been suspended. 

The only American firm doing a really 
important business in France is Ford, 
and if the threatened boycott can be 
warded off, this make of car should con- 
tinue to sell well. Overland is making a 
bid for French custom, and the Buick 
line is now in the hands of a live agent. 
There are about a score of other Ameri- 
can manufacturers who have, or had, 
agents in France, but the condition of 
their stores at present is not a credit to 
the home factories. All these stores are 



closed and only the name serves to show 
where American cars were once sold. 
Packard keeps open house and is going 
to unveil the twin-six to Parisians dur- 
ing the present month. 

One of the best French dealers, who 
has financial backing from a millionaire 
manufacturer, had completed nearly all 
arrangements for marketing a cheap 
American car, and had purchased sam- 
ple cars when news of the proposed duty 
leaked out. Immediately the backer 
withdrew all support and the scheme has 
been dropped. All dealers are now sit- 
ting tight awaiting the government 
move. It may be possible to do some 
business under a 33 per cent duty, but 
admittedly the situation will be difficult 
and only the best propositions handled by 
the most experienced agents can succeed. 

12 Cars Imported in Sept. 

Washington, D. C, Nov. 30 — Twelve 
cars, valued at $17,198 were imported 
into the United States in September, 
1915. During the nine months ending 
September, 1915, a total of 171 auto- 
. mobiles, valued at $265,936 were im- 
ported. During September, 1914, the 
imports amounted to sixty-two auto- 
mobiles valued at $95,170 and during the 
nine months ending September, 1914, 
388 automobiles valued at $293,610 were 
imported. The table appears herewith. 

Murden Leaves Knickerbocker Truck 

New York City, Nov. 26 — H. H. Mur- 
den general manager and engineer of the 
Knickerbocker Motor Truck Mfg. Co., 
this city, has resigned, effective Dec. 31. 



Imports of Automobiles and Parts for September and Eight Preceding Months 

IMPORTS 



Automobiles No. dnt. . 

Imported from — 

France 

Germany 

Italy 

United Kingdom 

Other countries 

Part* of (except tire*) dnt.. 

India robber, etc. and aabttitates for, 

manufactures of: 
Unmanufactured — 

Balata lbs. .free. . 

Guayula rum lbs. .free. . 

Gutta-joofatong lba. .free. . 

Gutta-percha lba. .free. . 

India rubber lbs. .free. . 

Imported from— 

Belgium 

France 

Germany 

Portugal 

United Kingdom 

Central American States and British Hon- 
duras 

Mexico 

Brazil 

Other South America 

East Indies 

Other countries 

India rubber scrap or refuse, fit only for re- 
manufacture lbs. .free.. 

Total unmanufactured 

Antifriction balls and bearings dut. . 



1914 



-September- 



1915 



62 

7 

40 
9 

6 



315,215 
413.474 
1.268.165 
102,453 



467,045 
157,822 

"iiiloii 

7,676,310 

63,650 
46,621 

3,789,136 
229,596 

1,342.702 
94,087 



797,245 



95,170 

24,650 

42,496 
19,537 
8,487 

64.573 



149,758 
137.584 
72,492 
16,908 



55.822 

7,169,180 
155.132 



12 
7 



73,885 
415,714 
4,215,627 
545,823 



14,087,980 6,736,616 19,671,360 



207,755 

79,575 

"" 6^955 "'i30',475 

4,080,920 3,337,322 

31,052 106,994 

24.603 316,027 

1,421,237 4,581,341 

122,984 256.230 

676,104 8,938,271 

29,431 4,700 



1,286,356 



17,198 
13,943 



1,605 
1,650 

19.883 



388 

143 

77 
68 

37 
63 



-Nine Months Ending September— 
1914 1915 
, < 



293,610 

116,367 
16,556 
74,380 
51,033 
35,274 

698,624 



29,457 561,048 

110,530 440,262 

158,321 777,838 

57,450 307,003 

9,846.576 53,980,082 

3,028,504 

843,881 

2,336,218 

42,382 ... 274,058 

3,065,502 22,872,342 

48,857 186.754 

106,215 247,440 

1,647,791 12,239.873 

114,689 727,275 

4,819,260 8,289,899 

1,880 933,838 

98,951 1,190,961 

10,301,285 ~ 37.257,194 

96,263 1,276,444 



171 

52 

22 
26 

71 



1,580,668 
4,866,086 
15,759,092 
1,732,126 



265,936 

104,709 

' 28.526 
54,811 
77,890 

443,456 



596,088 
1,347,506 
748,869 
203,527 



160,416,636 79,903,994 



220,032 
6,987 
3,764,580 
69,719,803 

971.942 
1,429,000 

38,172,743 
4,384,007 

36,709,657 
5,037.885 



8,807,171 



100,742 
843 
1,349,497 
37,407,760 

437,801 
541,455 
16,165,002 
1,894.496 
19,190,659 
2,815,739 



613,164 

83,413,148 
1.073.875 
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Indianapolis Race 
300 Miles 

To Cut Purse to $30,000— 
Entrance Fee To 
Be $100 

Indianapolis, Ind., Nov. 27 — At a 
meeting of the board of directors of the 
Indianapolis motor speedway, held this 
week, it was decided to reduce the dis- 
tance of the May 30 race from 500 to 300 
miles and to cut the purse from $50,000 
to $30,000, the prize money to be divided 
in ten parts. The entrance fee will be 
$100, which will be refunded to the en- 
trant if his car starts. The 1916 race 
will start at 1 :30 p. m. 

Saurer Truck Climbs Mt, Wilson 

Mount Wilson Observatory, Cal., 
Nov. 14 — The Mount Wilson toll road, 
which climbs to 6000 ft. elevation in 9 
miles, has been conquered by a Saurer 
truck, weighing 7300 lb., and built to 
carry a 6%-ton load, carrying a load of 
22,235 lb. from the freight yards of the 
Carnegie Institute in Pasadena to the 
summit of Mount Wilson, where the new 
solar observatory is being constructed. 

The 11-ton load consisted of a steel 
casting which will be used as a section 
of the pedestal on which a 100-in. tele- 
scope of the new observatory will rest. 

The weight on the wheels of the truck 
represented approximately 15 tons. In 
the yard of the Carnegie Institute at 
Pasadena the wheels sank 3 in. into the 
roadway. It required 6 hr. and 20 min. 
to make the climb from the toll gate at 
Altadena to the observatory at the sum- 
mit. 

A crowd of a hundred or more specta- 
tors witnessed the feat 



Seventh Edition of Used Car Market 
Report Out 

Chicago, III., Nov. 30 — The seventh 
edition of the National Used Car Mar- 
ket Report has just been issued by the 
Chicago Automobile Trade Association. 
As is evident must be the case with the 
progress of the industry, this volume is 
a little larger than the sixth, due to the 
addition of the 1916 models of many of 
the cars. In cases where it has not been 
possible to get authentic figures on 1916 
used cars they are not added. 

The gasoline car statistics in the sixth 
edition ended on page 113; in the seventh 
edition there is a page more. There also 
are quite a few additions of later models 
in the electric classification, causing the 
complete book to end on page 124 in- 
stead of 122. 

There have been no additions in the list 



of cars represented. As in the sixth edi- 
tion, there are 154 gasoline cars and 
fourteen electrics listed. 

Greater co-operation is, however, being 
secured from associations of dealers. The 
sixth edition listed twenty-eight as sub- 
scribing to the service. In the seventh 
edition these are added: Ohio State Au- 
tomobile Association, Cleveland; Iowa 
Automobile Business Association, Des 
Moines; Hartford Automobile Dealers 
Association, Hartford, Conn.; St. Louis 
Automobile Mfgs. and Dealers Associ- 
ation, St. Louis; Troy Automobile Deal- 
ers Association, Troy, N. Y. This makes 
a total of thirty-three. 

White To Exhibit at Salon 

New York City, Nov. 26 — The Auto- 
mobile Salon, which will be held at the 
Hotel Astor Jan. 3 to 8, will have more 
exhibitors than any of its predecessors. 
The representation of American cars 
will be increased from three to ten or 
more. Among these will be the White, 
Simplex, F. R. P., Singer, Owen Mag- 
netic, Brewster, Daniels and Baker. The 
foreign makes will include the Rolls- 
Royce, Lancia, Delauney-Belleville and 
Isotta-Fraschini. The body makers al- 
ready represented are Holbrook, Healey, 
Brewster and Bender & Robinson. 

All space has been taken at the show 
which will be purely an invitation affair 
as last year. It has not as yet been de- 
cided whether a banquet will be held 
during the salon. 

Resta Sails for Europe 
New York City, Nov. 26 — Dario 
Resta, hero of the 1915 speedway sea- 
son, sailed yesterday for England. He 
will go to France for new parts for his 
Peugeot. He also plans to buy another 
car from the Peugeot makers if there is 
one for sale. 

Kissel Branch for San Diego 

San Diego, Cal., Nov. 24— The Pa- 
cific Kissel branch has announced that a 
branch will be opened in San Diego 
within the next few days. The company 
is now fitting out quarters in the San 
Diego Hotel building where the Kissel 
and Briscoe will be handled in this ter- 
ritory. 

Car-Buyers' Finance Co. Formed 
Spokane, Wash., Nov. 24 — The Wash- 
ington Motor Car Finance Co., capital- 
ized for 250,000 shares at $1 each, has 
been organized in Spokane, Wash. The 
incorporators are Samuel Glasgow, J. M. 
Watkins, H. T. Irvine, S. A. Mitchell, 
and others. J. A. McKee and Charles A. 
Bradley have been named vice-presidents 
of the corporation, and S. A. Mitchell, 
secretary. 

The purpose of the corporation is to 



finance the purchase of automobiles, 
either by dealers or individuals. Money 
will be loaned on new cars where from 
33 1/3 to 50 per cent of the purchase 
price is paid by the owner. The com- 
pany will take a mortgage on the vehicle 
or purchase it outright and lease it to 
the buyer, to protect itself for the money 
advanced. 

Maxwell in Non-Stop Run 

Los Angeles, Cal., Nov. 23 — A stock 
Maxwell 25 is making an attempt to es- 
tablish a new world's non-stop record 
in and around Los Angeles. The car 
started yesterday and at the end of 36 
hr. had covered 797 miles or at an aver- 
age speed of 22 m.p.h. The car is aver- 
aging 26 miles to the gallon of gasoline. 
The machine is registered with the 
A. A. A. as a stock model, the sanction 
number being 888. Earl Cooper, the rac- 
ing driver is acting as temporary 
A. A. A. representative in this territory 
and before leaving for San Francisco 
yesterday, appointed three official ob- 
servers who are riding in the car 8 hr. 
per day. Three employees of the Lord 
Motor Car Co., Maxwell distributors, 
are driving. 

All National Show Space Sold 

New York City, Dec. 1 — No more 
space is left for car exhibits at either 
of the National shows, a condition which 
has never existed before at so early a 
date. To date only five accessory spaces 
can be had and these have been applied 
for. 

Knox Tractor Does Well in Cincinnati 
Haulage Test 

Cincinnati, Ohio, Nov. 26 — This city 
recently held a test of gasoline tractors 
for municipal hauling, to test among 
other things just how much tractors 
could haul, whether several trailers 
could be handled conveniently, whether 
the tractor engine was equal to the task 
of hauling tonnage up an 8 per cent 
grade and whether the combined weight 
of several heavily loaded trailers down 
that grade could be held back. A Knox 
tractor was chosen for the experiment 
and six trailers, the ordinary municipal 
type dumping wagons, were used. 

With the trailers loaded with mud 
weighing 38,550 lb., the tractor hauled 
the train up a hill 7000 ft. long with a 
mean grade of 6.2 per cent and a maxi- 
mum grade of 8.3 per cent. The surface 
of the street was granite block. 

Plan Race for Los Angeles 

Los Angeles, Cal., Nov. 23 — Plans 
are under way for a track race in this 
city, Dec. 10, in which Barney Oldfield 
will meet Earl Cooper, and Teddy Tet- 
zlaff is also expected to appear. 



Digitized by 



December 2, 1915 THE AUTOMOBILE 1037 

Laying Out Chain Camshaft Drives 



is used for the small wheels, a good 
gray or piston iron for the large. One 
set of wheels will wear as long or longer 
than the chain, and generally the chain 
is the only part to be replaced. The 
record mileage, as far as our product 
goes, with no adjustment, is 32,200 car 
miles, and I confidently predict a car 
mileage in the hands of the public, with 
adjustment for the chain, of from 50,000 
to 100,000 car miles, and during this 
mileage there will be that softer, less 
harsh feeling than with gearing, and no 
objectionable noise. Permit me to say 
that I am here referring to commercial 
gearing, not special hand fitted, where 
the cost of the gear drive is probably far 
in excess of a chain drive, and cannot be 
produced in the large quantities as com- 
monly manufactured in this country. 

Is Chain Makers' Problem 

In laying out chain drives for use on 
the engine, I know I will be serving the 
manufacturers and users of the car best 
by advising that the problem be turned 
over to the chain makers as early as 
possible, when slight modifications may 
be made that in no way will impose re- 
strictive limitations on the general de- 
sign, but will sometimes make the dif- 
ference between a successful and un- 
successful drive. I also feel that such 
advice will be little heeded, although I 
am pleased to say that some manufac- 
turers are co-operating in this way with 
most satisfactory results. 

The information that has appeared 
from time to time in print has in a gen- 
eral way been correct, and a summary 
of the recommendations of the various 
chain makers, as well as Mr. Ricker's 
observations, will be found in the paper 
before referred to, which was printed in 
Part I of the 1912 Proceedings of your 
Society. I have slightly modified some 
of the statements therein found, not, 
please understand, because I think I 
know more than others in this line of 
business, but because I think I know the 
action of our product. 

To Prevent Whipping 

There is one statement that has been 
made, and from my experience it is gen- 
erally accepted as true, viz., that with 
adjustment whipping can be prevented 
with the resultant lesser wear and a 
quiet running drive. This, I believe, is 
an error, and a most serious one. As far 
as my experience goes, there is no ten- 
sion within the capacity of the bearings 
that will prevent a whip if it is present 
in the drive. It will reduce the ampli- 
tude of the whip, but the destructive 
force will still exist, and under tension 



(Concluded from page 1009) 

it will never give that smooth running 
feeling that is always present in a prop- 
erly designed chain drive. The destruc- 
tive whip, which occurs when the rate 
of chain vibration synchronizes with 
some impulse given off by the engine, 
must be overcome by changing the criti- 
cal rate of vibration of the chain, and 
this is the problem that should be solved 
when designing, if chain driving is going 
to be the success warranted by its 
peculiarly favorable characteristics for 
this type of drive. 

Rules for Design 

It is most difficult to give specific in- 
structions for a proper design, and I am 
not sure that a design for the Morse 
chain, for instance, will be correct for 
the other makes, but in general we ad- 
vise (1) the triangular drive as cheaper 
and taking less room; (2) shortest cen- 
ters possible between crank and cam- 
shaft; (3) drive from crankshaft to cam- 
shaft, and then to accessory shaft, not 
to camshaft through the accessory shaft; 
(4) chain wrap should be not less than 
five teeth; (5) provide adjustment, gen- 
erally easiest on the accessory shaft; 
(6) use an odd number of links in the 
chain, and an odd number of teeth in 
the crankshaft and accessory sprocket 
when possible; (7) provide an oil lead 
from the general oiling system leading 
to the inside of the chain; (8) design 
the chain case so that the chain can be 
made endless, and when on the wheels 
can be put in place; (9) if adjustment is 
provided without taking off the gearcase, 
provide a convenient means of feeling 
the chain to adjust to the right tension. 

Generator Drives 

I have made no specific reference to 
the starter-generator application, as 
this is an entirely different drive from 
the cam and accessory shafts, and re- 
quires different treatment. The centers 
almost of necessity are such as to bring 
the chain within the danger zone of 
vibration, and so far no weight of chain 
throughout the full range of elasticity 
that we have been able to provide has 
produced what we consider a satisfactory 
drive. Many of the cars equipped with 
chains are very noisy at some critical 
speed, when the strain upon the chain is 
far in excess of that under which it can 
be safely run. To correct this trouble 
necessitates, we believe, the use of a 
flexible or slipping sprocket wheel, and 
we have developed such a wheel, which 
gives a fair promise of success. In the 
very nature of the case, however, the 
critical speed or tendency to whip being 
so markedly different with different en- 



gines, we are not entirely satisfied that 
the device on which we are experiment- 
ing will meet all of the conditions, but it 
has characteristics which permit of a 
wide range of application, and we are 
hopeful that it can be made so as to give 
a quiet and durable drive for this class 
of work. 

Discussion Is Good 

IN commenting on his paper, Mr. Morse 
said that there is a certain point of 
adjustment in every motor car engine 
for the tension of the silent chain lay- 
outs at which they run the quietest. 

Howard Marmon asked how much 
trouble Mr. Morse is experiencing in get- 
ting the co-operation of the car makers 
in the laying out of chain drives. 

Mr. Morse replied that it has not been 
easy to get any of the automobile en- 
gineers to co-operate early enough in Che 
design to permit him to select the center 
distances he would like, but wherever the 
engineers have done so, a drive has been 
furnished that is free of vibration 
throughout the whole range of engine 
speed. In his first experience with auto- 
mobile work, he could get nothing from 
the engineer of the company that was 
taking the chain. He considered a chain 
drive the same as a belt, and thought a 
belt could be put on to drive anything, 
notwithstanding some experiments of the 
Brown & Sharpe Co. that prove there is 
no period in a belt. This engineer 
thought the chain simply a makeshift for 
a belt — merely a belt taking two centers. 
He took out the gears and put on the 
chain. Almost always when this was 
done they got into trouble with the criti- 
cal center distances. In such cases all 
kinds of vibrations were set up, and it 
was necessary to either change the elas- 
ticity of the chain by cutting the arc 
higher, or not so high, or to change the 
weight or tension of the chain. Such 
working was decidedly at a disadvantage, 
because the problem in each case is differ- 
ent and the rate of vibration and period 
are local to each installation. 

Mr. Morse said that he would like to 
have standard chains that would fit any 
installation, but the contrary has been 
true. Chains that seem to be the same to 
the engineer are radically different in 
their elasticity. So far as the Morse 
chain is concerned, they are oftentimes 
also different in weight and critical 
speed. 

Mr. Morse believes that the solution 
of the silent chain drive for automobiles 
has been found, for with the experience 
the chain makers now have, after going 
through all sorts of troubles, it seems 
to him that while sometimes an engine 
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is built for which the chain makers can- 
not lay out a drive, if the automobile en- 
gineer will permit any chain maker to 
lay out the drive as he (the chain man) 
would like to have it, within the chain 
limitations he knows exist, Mr. Morse be- 
lieves the chain man can furnish a drive 
that will be most satisfactory. 

Asked as regards chain drives for 
fours as compared with engines of more 
cylinders, Mr. Morse said that it is very 
difficult to make a satisfactory chain 
drive for a four-cylinder engine. It has 
to be handled with gloves, and in the 
Morse chain, for instance, he said there 
is a maximum range of adjustment of 
only % in., without getting into trouble. 
In the old fours, the crankshafts were 
often found wanting. The impulses set 
up by the explosions would produce a 
vibration which was substantially due to 
a twisting of the crankshaft a good many 
degrees when the forward cylinder ex- 
ploded. When the rear cylinder fired, 
there was a practically true angular 
velocity between the cranks, but when 
the first cylinder fired there was a spring 
in the shaft whieh almost always set up 
a vibration in the chain. 

Adjustment Essential 

In a chain drive, Mr. Morse explained, 
it is almost essential that some means of 
adjustment be provided. You can either 
move the shaft, or adjust by an idler 
against the chain, providing that idler is 
doing work. Mr. Morse does not think 
you can satisfactorily put an idler 
against the outside or the inside of a 
chain unless it does work, for the reason 
that the chain must run loose. While 
the chain in the diagram is shown in the 
conventional way by straight lines be- 
tween the two wheels, it should at least 
sag % to % in. on the slack side when it 
is running, and for that reason no sup- 
port would be desirable unless it be 
simply a means of shortening the dis- 
tance the slack side would be dropped, 
bringing a node point. 

There is a vibration wave that passes 
through the wheels and comes out on 
the slack side, but it originates on the 
tight side. In running, a chain must 
throw out at a tangent from the wheel, 
and if it does not when running, it will 
be noisy, and under no conditions will it 
operate satisfactorily. If you try to hold 
it in close to the wheel, it will take a 
path different from that which it wishes 
to follow, and it becomes noisy im- 
mediately. 

Speaking of vertical drives, Mr. Morse 
said that he would not recommend a ver- 
tical chain drive without an adjustment. 
One prominent car manufacturer is using 
it without adjustment, therefore Mr. 
Morse explained that he has no right 
to say it is absolutely necessary, but he 
thinks this manufacturer could get a 
longer mileage out of the chain by using 



an adjustment, although whether the ex- 
pense of putting one in would be war- 
ranted he leaves to the manufacturer to 
decide. 

W. G. Wall asked as to the amount of 
wear on the sprockets as compared with 
the chain, and also if anything has been 
devised in the way of a balance or in- 
dicating device that will indicate to the 
assembler when putting the chain on 
that the tension is right. 

Wear All on Chain 

Mr. Morse said that the wear seems 
to be almost entirely on the chains, this 
being especially true of the crankshaft 
sprocket. He has seen one, he said, af- 
ter a chain had run 72,000 car miles, 
and the sprocket was only polished nicely. 
The camshaft sprocket was also good for 
many more miles without change. There 
was probably 1/64 in. wear on the 
sprocket above referred to, and that was 
the longest mileage he has had an op- 
portunity to observe. 

However, Mr. Morse pointed out, if 
something goes wrong — if the manufac- 
turer fails in making the chain correctly, 
or gets in the wrong kind of a link or 
gets it in backward, as will sometimes 
happen — the defective point will be a 
source of steady grinding and will take 
off every tooth on the sprocket. But 
under normal conditions, Mr. Morse 
claimed, there is nothing in the life of 
the ordinary automobile that will com- 
pare with the wear that an ordinary 
chain transmission will undergo. Tests 
have been made for over 3000 hr. at a 
speed of 1700 r.p.m., which would repre- 
sent hundreds of thousands of car miles, 
and there is practically no wear shown 
on the sprockets. 

The Proper Tension 

In regard to the tension in the chain 
when assembling, Mr. Morse said that 
he has tried to get close to the engineers 
on this, and has recommended putting 
the chain on with a finger lift of in. 
each side of the center. However, this 
brings in the human element so strongly, 
and the definition of finger lift is so 
varied that he says some surer method 
must be devised, such as using a spring 
pressure of predetermined amount lifting 
the chain a certain distance. 

Howard Marmon asked whether it is 
necessary to make provision in the chain 
housing to allow for breakage. 

Mr. Morse said that his company has 
broken a number of chains to find this 
out, and they found no damage ever fol- 
lowed so long as the distance from the 
top of the teeth to the housing is greater 
than the depth of the chain. The chains 
have a limited angular motion, and so 
long as they cannot bend square around, 
they tend to pile up. If it breaks it will 
probably be on the tight side, and the 
sprocket would keep running and the 



chain pile up in the lowest point of the 
housing. Mr. Morse suggests a clearance 
between drive and housing of slightly 
more than the depth of the chain around 
the wheels. The housing should allow 
1% in. beyond the chain on the slack 
side. 

Chester Ricker asked if the driving of 
a camshaft, due to the somewhat inter- 
mittent load, tended to periodicity in the 
chain, and also what the difference was 
in eights or twelves. 

Mr. Morse gave the opinion that it is 
immaterial whether we drive a camshaft 
or other device that has fairly uniform 
resistance, there will always be a vibra- 
tion set up in a gas engine. He added 
that with an increasing number of cylin- 
ders there is less liability to chain whip, 
but the chain designer has always to take 
into consideration that the twelve is a 
twelve only part of the time. It will miss 
and skip, and do other things which 
make it necessary to lay out the drive 
for bad working conditions as well as 
good. It must be laid out so that no 
unexpected condition will set up a 
critical vibration that will break the 
chain or destroy the wheels. That peri- 
odicity must be avoided if a cylinder is 
missing continuously. If two are miss- 
ing, you get poor compression on two 
cylinders. An indication of whipping is 
secured on almost any chain drive but a 
point must be attained where that whip 
is not destructive. Mr. Morse cited » 
case where he had installed a 60-hp. 
drive, but it took 90 hp. to drive it. He 
later shortened the centers from 41% to 
39% in. and that slight change remedied 
the whipping that had consumed 30 hp. 
and made the chain run noisily. 

The point was raised by Mr. Bull that, 
in his experience, the use of chains tended 
to increase the volumetric efficiency of 
an engine, due to the removal of chatter 
and the flexibility of valve opening and 
closure. 

Mr. Morse said that he confessed to 
the fact that the opening of the valves 
when driven by a chain is retarded 
materially, and accelerated in closing on 
account of the elasticity and backlash of 
the chain as compared with gearing. If 
a high efficiency has been obtained by the 
use of chains, he thought it due to the 
fact that the valves open slower and not 
to other causes named. 

He also thought chains will remove 
valve chatter, and though a gear is more 
positive in its driving than a chain ever 
is, for whenever any change of stress 
comes on the chain, through the fact that 
the chain is driven by frictional contact 
with the wheels, there is still a material 
retardation. 

He therefore thought if better results 
have been obtained by the use of chains, 
it is one of those happy circumstances 
that is not due to any inherent charac- 
teristic or steadier angular velocity. 
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Wheel Co. Adds— The Auto Wheel Co., 
Lansing, Mich., is constructing an addi- 
tion to its hub house, costing $20,000. 

Specialties Co. to Add — The Motor 
Specialties Co., Muskegon, Mich., has 
contracted to build two additions which 
will cost about $6,000. 

Hurlburt Truck in New Plant— The 
Hurlburt Motor Truck Co., New York 
City, has moved into its new plant at 
Third Avenue and the Harlem River. 

Newark Co. to Build Bodies— The G. S. 
Jephsen Co., Newark, N. J., will estab- 
lish a plant on Central Avenue, for the 
manufacture of automobile bodies. 

Brown Carriage Co. to Build — The 
Brown Carriage and Auto Co., Cleveland, 
Ohio, has awarded the contract for the 
construction of a plant, the estimated 
cost of which is $10,000. 

Republic Truck Adding — A one-story 
addition is being added to the plant of 
the Republic Motor Truck Co., Alma, 
Mich., and will add about 50,000 sq. ft. 
of floor-space to the plant. 

To Make Automobile Specialties — The 
Autocoil Co., Jersey City, N. J., will es- 
tablish a factory at Provost and Seventh 
Streets, Jersey City, N. J., for the manu- 
facture of automobile specialties. 

Cleveland Co. to Add— The Hydraulic 
Pressed Steel Co., maker of automobile 



frames and pressed steel stampings, will 
construct additions to its factory at 3152 
East Sixty-first Street, Cleveland, Ohio, 
the estimated cost being $50,000. 

Ford to Build in Grand Rapids — A 
committee representing the Association 
of Commerce of Grand Rapids, has been 
appointed to visit the Ford Motor Co., 
Detroit, in view of the proposed erection 
of a Ford assembling plant in Grand 
Rapids. 

To Make Windshield Cloth— The Cen- 
tral Agency Co., Kansas City, Mo., has 
purchased the exclusive right to manu- 
facture and sell a compound called Wind- 
shield Cloth, which when applied to a 
windshield absorbs moisture and prevents 
rain, snow, sleet or mist from sticking to 
the glass. 

Housel & Bair Adds— The firm of 
Housel & Bair of Williamsport, engaged 
in the manufacture of automobile 
clutches, took out a permit this week for 
the erection of a factory near its pres- 
ent quarters on First Street. The build- 
ing will be a one-story brick structure 
and will cost approximately $5,000. The 
company has enough orders to keep it 
busy for a year and a half. 

Milwaukee Co. Makes Parts — The Wis- 
consin Machinery & Manufacturing Co., 
Fifty-first Avenue and Burnham Street, 



Milwaukee, is devoting most of its shop 
capacity at this time to the manufacture 
of parts and devices for the motor and 
automobile building industries. The con- 
cern is making a specialty of pistons. 
Machine work is also being done on large 
quantities of aluminum, cast iron and 
steel parts of various kinds. 

Luther Grinder Co. Busy — The Luther 
Grinder Mfg. Co., 285 South Water 
Street, Milwaukee, is making large ship- 
ments of tool grinders and similar spec- 
ialties for export to South Africa, India 
and South America. The domestic de- 
mand is the best the company has ever 
experienced, and the six-story factory 
is working night and day. The com- 
bination garage grinder is being pro- 
duced in large quantities to meet the 
demand from jobbers. 

Dodge Has 100 Carloads of Freight 
Daily — An average of 100 carloads of 
freight forms the daily incoming freight 
now at the Dodge Bros., Detroit, Mich., 
plant. This freight includes generally 
400 tons of coal for the steam boilers, 
15,000 gal. of fuel oil for the heat treat- 
ing plants, 225,000 lb. of steel for parts, 
30,000 lb. of brass for the brass foundry, 
10,000 lb. of aluminum for the aluminum 
foundry, 55 tons of pig iron for the gray 
iron foundry and 6 tons of sand for the 
foundries. 



The Automobile Calendar 



Nov. 29-Dec. 4. 
Dec. 6 



Dec. 6-11. 
Dec. 7-10. 



Dec. 81-Jan. 8. . 



Jan. 1. 



Jan. 3-9. 
Jan. 6-6. 



Jan. 7, 8.10,11. 



Jan. 7-13. 
Jan. 8-16. . 



Jan. 8-15. . 
Jan. 14-22.. 

Jan. 10-15. 



.Electric Prosperity Week. 

.Worcester, Mass., Ameri- 
can Road Builders' Assn. 
Day. 

.Springfield, Mass., Show, 
Auditorium. 

.New York City, American 
Society of Mechanical 
Engineers Convention. 

.New York City, Sixteenth 
Annual National Auto- 
mobile Show ; Qrand 
Central Palace ; National 
Automobile Chamber of 
Commerce. 

1916 

.Springfield, Mo., Show, 
Springfield Motor Car 
Dealers' Assn. 

. Importers' Salon, Hotel 
Aator. 

.New York City, S. A. E. 
Winter Session. Stand- 
ards Committee Meeting. 

.New York City, Convention 
National Assn. of Auto- 
mobile Accessory Job- 
bers. 

.Milwaukee, Wis., Show, Au- 
ditorium. 

.Cleveland, Ohio, Show, Wig- 
more Coliseum, Cleveland 
Automobile Show Co. 

.Philadelphia, Pa., Show, 
Philadelphia Auto. Trade 
Assn. 

.Dayton, O., Show, Delco 
Bldg., Dayton Automo- 
bile Dealers' Assn., and 
Dayton Accessory Deal- 
ers' Assn. 

.New Bedford, Mass., Show, 
State Armory. 



Jan. 15-22. 

Jan. 17-22. 

Jan. 17-22. 

Jan. 18-22. 
Jan. 18-22. 
Jan. 22-29. 

Jan. 22-29. 
i 

Jan. 23-30. 
Jan. 24-29. 



Jan. 29-Feb. 5 . 
Jan. 29-Feb. 6 . 
Feb. 7-12 



Feb. 9-12 . . 
Feb. 14-19. 



.Detroit, Mich., Show, De- 
troit Automobile Dealers' 
Assn. 

.Rochester, N. Y., Show, Ex- 
position Park, C. A Sim- 
mons, Mgr. 

.Wilmington, Del., Show, 
Wilmington Automobile 
Show Assn. 

. Baltimore, Md., Show, Fifth 
Regiment Armory. 

.Lancaster, Pa., Show, Con- 
estoga Park Pavilion. 

. Montreal, Que., Show, Al- 
my's Bldg., Automobile 
Trade Assn., Ltd. 

.Chicago, 111., Show, Na- 
tional Automobile Cham- 
ber of Commerce ; Coli- 
seum and First Regiment 
Armory. 

.Portland, Ore., Show, Port- 
land Automobile Dealers' 
Trade Assn. 

.Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

. Columbus, Ohio, Show, 
Memorial Hall, Columbus 
Automobile Show Co. 

.Minneapolis, Minn., Show, 
National Guard Armory, 
Minneapolis Trade Assn. 

.Kansas City, Mo., Show, 
Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

.Peoria, 111., Show, Coliseum. 

Peoria Automobile and 

Accessory Assn. 
. Des Moines, la.. Show, Dea 

Moines Auto. Dealers' 
Assn. 



Feb. 19 Newark, N. J., Show. 

Feb. 20-27 Grand Rapids, Mich., Show, 

Klingman Furniture Ex- 
hibition Bldg.. Automo- 
bile Business Assn. 

Feb. 21-26 Louisville, Ky., Show, First 

Regiment Armory. 

Feb. 21-26 Omaha, Neb., Show, Omaha, 

Automobile Show Assn. 

Feb. 21-26 Syracuse, N. Y., Show, 

Syracuse Automobile 
Dealers. 

Feb. 29-Mar. 4 Ft. Dodge, la., Show, 

Terminal Bldg., Ft. 
Dodge Automobile Deal- 
ers' Assn. 

March 4-11 Boston, Mass., Car and 

Truck Show, Mechanics 
Bldg. 

March 21-25 Deadwood, S. D., Show, 

Auditorium, Deadwood 
Business Club. 

Mar. 28-Apr. 3 Manchester, N. H., Show, 

Under Auspices Couture 
Bros. Academy. 

May 13 New York City, Sheepshead 

Bay Speedway Race. 

May 30 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines, la., Track 

Race. 

July 4 Minneapolis Track Race. 

July 4 Sioux City Track Race. 

July 16 Omaha, Neb., Track Race. 

Aug. 5 Tacoma Track Race. 

Aug. 18-19 Elgin Road Race. 

Sept 4 Des Moines Track Meet 

Sept. 15 Indianapolis Track Race. 

Sept 16 Providence Track Race. 

Sept. 30 New York City Sheepshead 

Bay Race. 

Oct 7 Omaha Track Race. 

Oct. 14 Chicago Track Rao*. 
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Bunnell Paige Rep. — Marc Bunnell, 
formerly with the Chalmers company, 
has assumed the duties of Southern Cal. 
factory representative of the Paige-De- 
troit Motor Car Co. 

Dealers 

Studebaker Opens in Bronx — Reed & 
Reed, Inc., have taken the Studebaker 
agency for Bronx County, New York, 
and have moved into a showroom at 
361 East 149th Street. The build- 
ing measures 30 by 90 ft. A service 
station has also been opened. 

Foster Opens Denver Supply House — 
The Foster Auto Supply Co. is the name 
under which a new accessory business 
will be opened in December at 138 Six- 
teenth Street, Denver, by J. W. Foster, 
formerly manager of the Denver Auto 
Goods Co. 

To Distribute Spranger Wheel— The 
P. M. Lewis Co., with headquarters at 
423 Grand River Avenue, Detroit, has 
been organized and has been appointed 
distributor for the Spranger Rim & 
Wheel Co. The members of the com- 
pany are P. M. Lewis, E. A. Tomes, F. 
V. Haddas and George Gagnier. 

Late Baltimore Trade Items — W. A. 
Marburg of A, 32 South Street, Balti- 
more, Md., has taken the agency of the 
Fox shock absorber for Maryland and 
the northern part of Virginia. 

The Baltimore Buggy Top Co., 107 to 
113 West Mount Royal Avenue, Balti- 
more, which handles automobile supplies 
and does automobile repairing, will build 
a 76 by 124 by 49 ft. addition to its 
present plant. It will be a one-story 
structure of brick. 

The Service Co., Bank and Fifth 
Streets, Highlandtown, Md., distributor 
of Goodyear truck tires, has moved to 
1209 Lovegrove alley, Baltimore. 

H. C. Clark and Frank Hodinott, who 
comprise the Motorcar Accessory Co., 
1201 North Charles Street, Baltimore, 
has taken the agency for a safeguard 
valve device for automobiles turned out 
by the Fire Prevention Co., Providence, 
R. I. 

The Tire Mart, 1419 North Charles 
Street, Baltimore, of which F. M. Boyd 
is manager, has been appointed State 
distributor of the Jovo tire seal. 

The Gilson Sales Co., Cathedral Street, 
near Chase Street, Baltimore, is now the 
distributor of Kor Ker, the new punc- 
ture cure manufactured by the Alcemo 
Co., Newark, N. J. 



Motor Men in New Roles 

Hurst Makes Change — C. F. Hurst, 
who has been district representative for 
Dodge Bros., with headquarters at 
Omaha, is now with the King Motor Car 
Co. in the same position and territory. 

Cooke Joins National Rubber — E. W. 

Cooke, until recently sales manager of 
the American Tire and Rubber Co., 
Akron, Ohio, has joined the National 
Rubber Co., Pottstown, Pa., as assistant 
sales manager. 

Carter Resigns — L. J. Carter, until re- 
cently in charge of retail sales for the 
Studebaker company in Saginaw, Mich., 
has resigned to become sales manager 
for the Peck Auto Sales Co., Studebaker 
dealer in Grand Rapids, Mich. 

Baird Joins N. Y. Saxon— F. S. Baird 
has become retail sales manager of the 
Saxon Motor Co. of New York. He was 
formerly with the Chevrolet Motor Co. 
in the sales department. H. C. Turner 
has also joined the New York branch, 
coming from the Saxon factory. 

Case Goes to Scripps-Booth — Julian C. 
Case, until recently assistant advertis- 
ing manager of the Paige-Detroit Mo- 
tor Car Co., Detroit, Mich., has re- 
signed to become assistant advertising 
manager of the Scripps-Booth Co., 
manufacturer of the Scripps-Booth auto- 
mobiles. 

Cartmell Kelly-Springfield Tire Mgr.— 
R. P. Cartmell, Los Angeles, Cal., has 
been appointed manager of the Southern 
California branch of the Kelly-Spring- 
field Tire Co., to succeed C. A. Jessup, 
who goes to Cleveland to become man- 
ager of the Kelly-Springfield branch 
there, which controls Buffalo, Indian- 
polis, Columbus and Toronto. 

Franklin Detroit King Mgr. — As a re- 
sult of a meeting of the directors and 
stockholders of the A. A. Crumley Co., 
Detroit, the name of the concern is to be 
changed to the King-Dort Sales Co. A. 
A. Crumley, president and general man- 
ager of the A. A. Crumley Co. is not 
connected with the new company. G. 
W. Franklin, who was sales manager of 
the Crumley company, becomes general 
manager of the new company. 

Cochran Frisco Cole Mgr.— W. B. 
Cochran has re-entered the automobile 
field and will distribute the Cole through 
northern California. The new company 
is headed by A. B. Emanuel, while Mr. 
Cochran is vice-president and general 
manager. The firm will be known as the 



Cole-Pacific Motor Co. and has head- 
quarters in San Francisco, which for- 
merly were occupied by the Rauch & 
Lang dealer. 

Dealer 

Minneapolis Companies Build — The 

Pence Automobile Co., Minneapolis, 
Minn., will erect a new building for the 
Buick car extending on Tenth Street 
from Hennepin to Hawthorn Avenue and 
to cost $250,000. The present eight- 
story Pence-Buick building will be leased 
for a department store. The new build- 
ing will be 308 ft. long and four stories. 
It will be an accessory store center in 
space not occupied by the owner com- 
pany. 

The Willard Storage Battery Co., Ply- 
mouth building, has arranged to erect a 
two-story building, 60 by 150 ft., to be 
ready in 3 months. It will be head- 
quarters for N. G. Wolf, managing the 
Dokotas, Montana, Minnesota and North- 
western Canada. H. S. Greiner will be 
local manager. Temporary quarters 
were opened Nov. 20 at 1301 Nicollet 
Avenue. 

The Northwest Automobile Co. has 
been formed to wholesale Hupmobile cars 
in Minnesota, North Dakota, Eastern 
Montana and Western Wisconsin, S. D. 
Briggs, formerly with the Pence Automo- 
bile Co., is manager. Headquarters are 
at 620 Third Street S. The local agency 
for the Hupmobile is the Zolle Co., 220 
Sixth Street S., which has given up the 
Pathfinder agency to the John P. Snyder 
Co., 407 Tenth Street S. 

Recent Philadelphia Trade Items — The 
Stoever-Hannold Co., Philadelphia, Pa., 
distributer of the Jackson, has removed 
from 833 North Broad Street to larger 
quarters at 923 North Broad Street. 

The Prest-O-Lite Co. has opened a 
service station for the charging and re- 
pairing of storage batteries at its local 
branch, 1418 Race Street. 

The agency for the National car, in the 
Metropolitan Building, Philadelphia, has 
come into new ownership, Raymond Haw- 
ley of Riverton, N. J., taking complete 
charge. Associated with Mr. Hawley 
will be W. L. Conner, who will assume 
charge of the sales and service depart- 
ments. The agency will cover this State, 
New Jersey and Delaware. 

A complete stock of automobile ac- 
cessories has been added to the sporting 
goods business of Moskowitz & Herbach, 
430 Market Street, Philadelphia. 
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Ignition Systems Improved in 

Detail 

More Cylinders and Higher Speeds Require 
Faster Breaker Mechanisms and Coils — Better 
Mounting and Neater Switches This Year 



WITH the standard of efficiency 
year by year reaching a higher 
mark in motor design, it is but 
natural that the motor auxiliaries are 
also compelled to advance in order to give 
a harmonious record of progress. Scan- 
ning the field of accessories there is none 
in which the demand for the highest 
grade of results has been so keenly felt 
as that of ignition. Better motors are 
only possible with better ignition. Higher 
motor speeds can only be attained with 
faster action in the sparking device. 
More cylinders coupled with higher rota- 
tive speeds are interpreted to the ignition 
manufacturer in terms of more sparks to 
the minute, and this is the keynote of 
progress in the ignition field during the 
past year. 

Up to 3000 r.p.m. 

It is a different proposition to supply 
the ignition for a four-cylinder motor 
turning at the rate of 1200 r.p.m. and a 
twelve-cylinder motor turning at 3000 
r.p.m. The difference is that in the first 
instance, 2400 sparks are required per 
minute, while in the latter, 18,000 sparks 
are needed in a minute. It is just as es- 
sential for every one of the 18,000 to be 
a good substantial hot flame as it is for 
the individual sparks in the smaller num- 
ber. Between these two extreme condi- 
tions is the field of the up-to-date igni- 
tion system, but, requirements are closer 
to the upper than to the lower limit. 



By J. Edward Schipper 

In a word, progress in the ignition field 
can be summed up in the statement that 
sparking systems can operate more 
rapidly than ever before. Secondly, the 
sparks furnished are more intense and 
hotter throughout the upper and lower 
ranges of speed. Synchronism, that 



Progress 

Faster Breaker Mechanism 
More Rapid Coil Action 
Better Timer Mounting 
Ignition Adapted to 12's 
Perfected Synchronism 
Short High Tension Leads 
Neater Dash Switches 
Automatic Advance Featured 
Improved Contact Points 
Water-Proof Coverings 



quality which causes the spark to occur 
always at the same relative part of the 
stroke, at all speeds is now possessed by 
ignition systems to a greater extent than 
ever before. The use of automatic ad- 
vance is another growing tendency and 
leaving the electrical and entering the 
mechanical phase of development, the 



systems of to-day are more compact ac- 
cessible, and ingeniously mounted than 
formerly. 

Inertia is the great foe to speed in me- 
chanical appliances. It has to be over- 
come particularly in the breaker mechan- 
ism of a high-tension ignition system. 
Upon the rapidity of separation of the 
breaker points of the primary circuit, de- 
pends the heat of the spark. It is for 
this reason that the attention of ignition 
manufacturers has been very carefully 
concentrated upon improvements in the 
breaker mechanism ever since the high- 
speed motor began to be a factor. This 
year has been no exception, and the in- 
genious manner in which the ignition 
makers have met the demands for eight 
and twelve cylinder motors is one of the 
features. 

Double Breakers for Twelves 

As a general feature it may be stated 
that the breaker box mechanism has not 
been altered in principle but rather in the 
mechanical application where the multi- 
cylinder V-type engine has been taken 
care of. Many manufacturers have used 
the same system but have installed a 
double breaker acting alternately when 
twelve cylinder demands have had to be 
met. In such designs, the breaker box 
merely consists of a double set of single 
breakers operating from the same cam 
but so arranged that the proper timing 
synchronism is maintained. 
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DELCO _ 

ATWATER KENT 

Breaker mechanisms of the Oelco and Atwater Kent systems 



Halladay MacNIsh 1916 breaker mechanism showing 
the method of separating the contact points In breaking 
the primary circuit and the weights W which actuate the 
automatic advance by centrifugal force 



In the breaker mechanism for battery 
ignition there are two broad classifica- 
tions based upon the method of operation. 
These two systems can be classified as 
the open circuit and the closed circuit 
The open circuit keeps the primary 
broken until, at the time of firing, a 
brief make and break occurs. With the 
closed circuit the primary is complete ex- 
cept at the instant of firing when the 
circuit is broken and then immediately 
remade. The open circuit advocates claim 
the advantage of economy as the pri- 
mary is closed for only a short period. 
The closed circuit advocates claim the 
advantage of perfect synchronism, due 
to the elimination of electrical and me- 
chanical lag and a hot spark due to com- 
plete saturation of the primary. 

Two Battery Systems 

This broad classification of the breaker 
mechanisms divides into two groups all 
the battery ignition systems which are 
on the market. With both of these types 
of systems, it is necessary to provide 
some means for preventing the current 
from circulating through the primary 
should the switch be left in the on po- 
sition inadvertently when the motor is 
not running. This necessity gives rise 
to ingenious contact breaking arrange- 
ments and is another feature by which 
the different makes can be distinguished. 
The three most popular methods of pre- 
venting the short circuiting of the ac- 
cumulator in battery systems are the 
automatic throw-off switch, the latch re- 
lease systems and the automatic resist- 
ance coil, which are used by the repre- 
sentative concerns in this field. 

These three methods which will be de- 
scribed later are typical of the classes of 
systems to which they are applied. The 
throw-off switch which is operated by a 
thermostat is used on the closed circuit 
design while the latch release and resist- 
ance coil are parts of the action of the 
open circuit breaker mechanism. 

Regarding synchronism the open and 
closed circuit arrangements also cause a 
difference in the principles by which this 
quality is obtained. The elimination of 



lag in the closed circuit method gives the 
desired constancy in spark timing while 
with the open circuit it is attained by 
representative manufacturers through 
the means of automatic spark advance 
which is designed always to keep the 
spark in its proper relationship to the 
position of the piston regardless of varia- 
tion of the motor speeds. The lightening 
of breaker parts is also a factor in at- 
taining synchronism as the relative lag 
with heavier parts would be greater at 
higher speeds than at low speeds. 

.Vlvunlnfte to Driver Claimed 

With reference to automatic advance 
there are practically no battery ignition 
manufacturers who do not believe that 
its use is an advantage to the driver. 
Many applications on 1916 cars use both 
hand and automatic, the automatic fully 
taking care of the speed variations while 
the hand advance can be used for further 
adjusting the spark if the driver believes 
it necessary. It is the contention of most 
ignition experts that automatic advance 
can regulate the spark to better ad- 
vantage than the average driver. There 
have been tests made on this and the 
theory has been borne out. In fact, even 
with fixed spark on magnetos the hotter 
spark at higher speed has often more 
than compensated for the lack of advance 
and produced results which are at least 
equivalent to those obtained by the aver- 
age driver with manual advance. 

As regards the actual installation of 
ignition systems on cars, some very 
clever work has been done this year. In 
the V-motors particularly, it has been 
necessary to give an accessible mounting 
with efficient drive and at the same time 
keep the leads from the distributor to the 
spark plug as short as possible. With the 
high-tension current, even a small per- 
centage of leak can seriously cut into the 
heat value of the spark and thereby im- 
pair the rapidity of explosion and reduce 
the initial pressure which, of course, 
should be kept at a maximum. The re- 
sistance interposed in the high-tension 
circuit also increases with the length of 
high-tension lead and there is therefore 



a two-fold reason for keeping the dis- 
tributer as close to the plugs as possible. 
For this reason the timer-distributer unit 
has been generally mounted between the 
V blocks on eight and twelve-cylinder 
motors. Another typical installation is 
at the front end of the V just behind the 
fan. With four and six-cylinder motors 
the coupling of the distributer unit with 
the generator, giving an approach to 
magneto compactness, has been one of 
the developments of the year. 

The magneto for eight and twelve-cyl- 
inder cars is an ignition feat which has 
taxed the ingenuity of the electrical 
engineer to the utmost. The demand has 
been sucessfully met, however, and even 
with the high speeds and rapid spark de- 
mands of this type of power plant the 
magneto has been found to be adaptable. 

Atwater Kent Adapted to V's 

Probably the most important develop- 
ment this year in the Atwater Kent sys- 
tem is the production for V-type motors 
of the standard system with a few de- 
tailed changes to render possible the 
greater number of primary breaks. The 
eight-cylinder instrument is so arranged 
that the automatic advance mechanism 
advances only the notched camshaft of 
the instrument, the high-tension dis- 
tributer being carried on a central shaft 
which connects below the governor so 
that the distributer block is not moved 
by the automatic advance mechanism. 
This permits of a wide range of 
spark advance without affecting the syn- 
chronism. 

The change in the arrangement of the 
advance mechanism is the most import- 
ant on this device as with the eight- 
cylinder unit a single pair of contact 
points and a single distributer are em- 
ployed. For the twelve-cylinder unit a 
double breaker mechanism is fitted, but 
on the eight it has been found that the 
critical speed of the instrument is in ex- 
cess of the motor speeds yet attained. 

Owing to the necessity for cutting 
eight notches on a single timer shaft it 
has been found necessary to alter the 
shape of the notch so as to secure equal 
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spacing around the shaft without cutting 
away too much material. 

It has also been necessary to alter 
the shape of the lifter which is operated 
by the notches in the shaft to meet the 
requirements of the new shape of notch 
and these two forms of notch and lifter 
are shown in the accompanying illus- 
tration. 

Time Element, .0033 Sec 

Regarding the necessity for meeting 
the speed requirements of the latest de- 
velopments in motors of a great number 
of r.p.m., it has not been found necessary 
to make any alterations. Although work- 
ing on the closed circuit ignition system 
which is necessarily limited in critical 
speed, if not by the time element in the 
contact maker by that in the coil, the 
method employed has been found suit- 
able for use above the speeds which are 
now used in power plants. The time ele- 
ment in the Atwater Kent system is 
about 0.0033 seconds for the duration of 
the primary contact Oscillograph curves 
show this clearly as illustrated. To ope- 
rate at this speed requires a very rapid 
coil and the curve itself indicates that 
such is the case. 

No changes of any sort have been 
made during the year on the standard 
four and six-cylinder ignition systems 
which have been frequently described. 
The only differences between the eight 
and twelve, and the four and six are 
those which have been outlined above. 

The present limit to which the stand- 
ard centrifugal automatic advance 
mechanism operates in the Atwater Kent 
system is 2400 r.p.m. Above this speed 
the supplementary hand control is used 
and this two-fold control has been 
adopted because in the belief of the At- 
water Kent concern the big value of the 
automatic advance is chiefly in the mat- 
ter of rapid acceleration and at low 
speeds. 

With the automatic advance device the 
maximum advance is 45 deg. at 2400 
r.p.m. in terms of crankshaft travel. 

Regarding the speed under which the 
ignition system will operate satisfac- 
torily, it is stated by the Atwater Kent 
company that its six-cylinder system will 
fire with undiminished efficiency up to 
speeds exceeding 4000 r.p.m. Tests on 
the maximum speeds of the eight are not 
as yet available. The automatic advance 
will take care of the earlier range in at- 





llluttratlng difference between six and 
eight-cylinder breaker mechanism parts In 
Atwater Kent system 



taining the high speed and the hand ad- 
vance of the upper ranges. 

Advantages of Automatic Advance 

Regarding the advantages of automatic 
spark advance the claims made for it are 
as follows : 

1 — Automatic spark advance compensates 
for the time element or lag and therefore, In 
the open circuit system compensates for the 
period of time elapsing In making and break- 
ing the primary contact and generating the 
high-tension spark. 

2. — Smooth acceleration due to the regular 
advance of the spark In proportion to the In- 
creasing speed. 

3 — Better fuel economy. 

4 — Less nervous strain on driver. 

5 — Renders car more easily handled in 
traffic. 

6— Eliminates a point which the new driver 
must learn in handling his car. 

7 — Avoids the wear and tear due to spark 
knock. 

8 — Insures safe starting due to the re- 
tarded position of the spark. 

Waterproofing the timer-distributer has 
been regarded as important by all the 
manufacturers. In the Atwater Kent 
system the condition has been obtained 
by allowing the insulated secondary 
terminal to come well up over the sec- 
ondary wire and the distributer cap is 
so shaped as to shed water readily. As 
the position of the distributer is gen- 
erally quite high, the dangers of flooding 
this part of the mechanism are practi- 
cally nil. 

At the present time, the Atwater Kent 
ignition system is made in three models, 
type K-2 with automatic spark advance 
made in two, four, six, eight and twelve- 
cylinder sizes; type H, for manual con- 
trol only, made for twos and fours; type 
('. for single and two-cylinder opposed 
motors. In addition there is a special 
outfit for Ford cars which is complete 
with fitting, and for other cars, previ- 
ously fitted with high-tension magnetos, 
a standard magneto replacement mount- 

GONTACT 
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ing is provided. This magneto mounting 
is made with the shaft projecting at both 
ends so that it will take the place of both 
clockwise and counter-clockwise magnetos. 

All these systems are designed for 6 
and 12-volt standards. The majority of 
the outfits turned out are for 6-volt bat- 
teries, but either may be secured. 

Centrifugal Governor 

The current consumption of the At- 
water Kent system is very low. It is 
stated, in fact, that the battery may be 
exhausted to the point where it will not 
start the motor, or even blow the horn, 
yet there will be ample current for sev- 
eral hundred miles of ignition service. 

The Atwater Kent system comprises a 
coil, a combined breaker-distributer 
mechanism and a control switch. In the 
breaker-distributer mechanism on the 
K-2 model is incorporated the centrif- 
ugal governor. With this system, a sin- 
gle spark is delivered at the plug and the 
mechanism is such that the duration of 
current flow to the primary winding of 
the coil remains constant regardless of 
engine speed. 

The circuit breaker normally has its 
contact breakers held apart and the clos- 
ing and opening of the circuit is so rapid 
that it is impossible for the eye to follow 
the movement of the breaker points. Re- 
ferring to the acompanying illustration, 
the shaft S which is the rotating portion 
of the breaker-distributing mechanism 
has four, six or eight notches in accord- 
ance with the number of cylinders. The 
lifter T catches in these notches and is 
drawn around with the shaft a minute 
distance. When it escapes from the 
notch, it rides up slightly on the round 
surface of the shaft and jumps back to 
its normal position by the tension of the 
coil spring P. As the lifter T jumps back 
it strikes the hammer H, which in turn 
transmits the blow to the flat spring F, 
bringing the contact points together for 
a minute period of time. This gives the 
contact and breaks it in such a short 
space of time that the eye cannot follow 
the closing of the circuit. 

All of the parts which are subject to 
contact are made of hardened steel, the 
contact points themselves being made of 
tungsten, and one of the features of the 
system is that these points are protected 
by the switch which reverses the direc- 
tion of the current flow every time it is 
turned on. The adjustment of the con- 

CONTACT 
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Progressive steps In the breaking of the contact points In the Atwater Kent system showing how lifter Is actuated by cam and Illustrating 

the fact that It Is Impossible to leave the primary circuit closed 
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Remy, Westinghouse and Connecticut primary circuit breakers which are faat enough for the 

highest commercial speeds 



tact points is made by the removal of 
shims from beneath the head of the ad- 
justing screw which carries one of the 
points. It is impossible for the points 
to remain together and therefore impos- 
sible for the battery to be exhausted 
should the switch be left in the on po- 
sition. 

Connecticut Uses Closed Circuit 

Electrically, the Connecticut battery 
ignition system operates on entirely dif- 
ferent principles than does the Atwater 
Kent. The Connecticut is the exemplifi- 
cation of the closed circuit system, 
whereas the Atwater Kent uses the open 
circuit. 

The Connecticut outfit comprises an in- 
terrupter and distributer unit, a high- 
tension coil and a very ingenious switch. 
All these units are unique and dis- 
tinctive and represent the embodiment 
of principles which have been carried to 
a high degree of perfection to meet the 
rigid demands of the up-to-date, high- 
speed motor. 

Operating on the closed circuit system, 
the primary circuit is broken only at the 
contact points when it is necessary to 
generate the ignition spark. The advan- 
tage claimed for this, is that the primary 
circuit of the coil is allowed to become 
completely saturated before the break- 
ing point is reached and therefore, a 
spark of maximum intensity is produced 
when the circuit is interrupted. 

Another great advantage which is 
claimed for this system is that both 
electrical and mechanical lag are elimi- 
nated throughout the entire range of 
motor speed, and the makers state that 
the eight-cylinder igniter will fire per- 
fectly at a motor speed of 3000 r.p.m. 
with the single breaker arm. This means 
that the igniter is producing satisfac- 
torily 12,000 sparks per minute, or 200 
sparks every second. 

All Lag Eliminated 

The reason that the claim is advanced 
that in this system both electrical and 
mechanical lag are eliminated is that the 
instant after the spark has been made by 
the interruption of the primary circuit 
the contact is again made and all during 
the time which elapses between sparks 
the current from the battery is allowed 



to flow through the primary of the coil. 
Since the current is flowing, contact does 
not have to be made, and therefore there 
is no possibility of electrical lag. Owing 
to the velocity of an electrical current 
this speed is far above the requirements 
of automobile motors, and for all practi- 
cal purposes electrical lag in this sys- 
tem does not exist. 

Mechanical lag is eliminated for much 
the same reason, whereas, on the open 
circuit principle, contact has to be made 
and broken; on the closed circuit it 
merely has to be broken, as it has been 
remade immediately after the previous 
break. 

That the extremely simple action of 
breaking contact can be performed by 
means of a cam without noticeable 
mechanical lag, and is one of the fea- 
tures claimed by the manufacturers of 
the Connecticut system. 

This elimination of lag results in the 
attainment of almost perfect synchron- 
ism. Photographs exposed for 5 min. on 
a dial representing a complete circle and 
calibrated to show degrees of crankshaft 
travel bring out the fact that there is less 
than a degree variation in the position of 
the spark anywhere between 100 and 
3000 r.p.m. In other words, for any 
given position of the spark lever, the 
spark will occur in the same position as 
regards piston travel at any engine 
speed. 

The mechanism of the breaker consists 
of an arm A carrying one contact piece, 



THERMOSTAT 



the stationary block B carrying the other 
contact, an insulated roller R, which is 
carried by the arm A and the cam C, 
which is mounted upon the driving shaft 
in the center. Upon the cam C there are 
as many points or high spots as there are 
cylinders on the motor. Normally the 
two contact points are held together by 
the action of a light spring upon the 
arm A. When one of the high spots 
corresponding to the firing point in one of 
the cylinders lifts the roller the circuit is 
broken and a spark produced. For a 
four-cylinder motor, the cam high spots 
are 90 deg. apart; for a six they are 60 
deg., and for an eight they are 45 deg. 

Has Automatic Switch 

The Connecticut switch is very dis- 
tinctive in the employment of a thermo- 
static circuit breaking arrangement 
which prevents the battery from being 
exhausted should the driver accidentally 
leave the switch in the on position when 
he leaves the car. It is an electro- 
mechanical device so arranged that the 
battery switch button is thrown back 
into the off position if the switch is left 
on by accident. During the year a lower- 
priced switch has been brought out which 
houses the thermostatic device in a 
square casing instead of the cylindrical 
one of the older model. The principle, 
however, is exactly the same. 

The method of operation is by utilizing 
the properties of the thermostat, which 
becomes warm from the current of the 
battery and bends downward, making 
contact with the point. This com- 
pletes an electric circuit which energises 
the magnets in the solenoid coil, caus- 
ing the arm to operate like a bell 
hammer or buzzer. This arm drives 
against a plate, which in turn releases 
the button in the switch, which is de- 
pressed. This breaks the battery cir- 
cuit and prevents exhaustion. 

The distributer unit is of conventional 
design, but the contact between the dis- 
tributer rotating member and the dis- 
tributer points may be either by brush 
as in a wiping contact or a gap which 



The automatic thermo- 
static switch which Is the 
keynote to the Connecti- 
cut system. By Its use 
the battery cannot be left 
short circuited 
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Delco breaker mechanism applied to the 
Packard twin-six 



the high tension current jumps may be 
used. This is optional. 

Delco Combined with Generator 

Although the Delco installations vary 
on every car upon which they are fur- 
nished, the underlying principles are very 
much the same. In a great majority of 
the Delco systems the single unit ma- 
chine — that is, combined motor-generator 
for starting and lighting, is used, and 
with this is provided an igniter unit. In 
many cases the igniter unit is not in- 
cluded, and in still other installations 
separate ignition units are furnished 
either in, or not in, combination with 
separate motor and generator. This 
gives a very broad line, and one which 
of necessity causes slightly different de- 
signs to meet the needs of the case. 

The Delco breaker mechanism oper- 
ates on the open circuit system, that is, 
the primary circuit is broken at the 
points except during the brief interval 
in which contact is made at the time the 
spark is required. The breaker mechan- 
ism is operated by a cam on the central 
shaft, this cam having as many points as 
there are cylinders on the motor. The 
spring which holds the contact points 
apart, during the operation df the motor 
between sparks, holds the follower 
against the cam and also acts as the 
operating unit in separating the points 
on the break. 

With this breaker mechanism it will 
rarely happen that the motor comes to 
rest with the follower on one of the 
points of the cam, but should it do so this 
would leave the primary circuit com- 
plete and would cause current to flow 
from the battery. Were some means not 
provided to check this current the bat- 
tery would be exhausted. The means 
taken is an automatic resistance unit 
which is cut into the circuit should the 
cam follower come to rest upon a point 
of the cam leaving the primary circuit 
complete. 

The resistance unit is a coil of high 
resistance wire wound on a porcelain 



spool and generally mounted on the dis- 
tributer housing. Under ordinary condi- 
tions it remains cool and offers little re- 
sistance to the passage of the current. 
However, if for any reason the primary 
circuit remains closed for any consid- 
erable length of time the current passing 
through the coil heats the resistance wire 
to a point where little current can pass, 
thus insuring against a waste of current 
from the battery and damage to the 
ignition coil and timer contacts. 

Delco Breaker 

Referring to the illustration, the opera- 
tion of the breaker mechanism is readily 
understood. As the cam rotates, it lifts 
at each of the high spots the follower, 
bringing together the points. After 
passing the high spot the points are sep- 
arated by the action of the coil spring. 
The follower is so arranged that the 
circuit through the points will be broken 
when that at the points is complete, 
thus throwing into circuit the resist- 
ance unit when it is needed. In 
arother form of breaker used the resist- 
ance unit is directly in connection with 
the one set of points, and comes into ac- 
tion when the flow through the resistance 
coil becomes constant instead of inter- 
mittent. 

The ignition coil on the Delco system 
is mounted in various positions on differ- 
ent cars, and the switch also varies ac- 
cording to the installation. 

Remy Principles Unchanged 

The Remy battery systems are the 
same that this concern has been making 
for the past three years, although in de- 
tail a few changes have been made to 
meet the changing requirements in motor 
design. For the eight-cylinder V-type 
motor a single breaker arm with an eight- 
pointed cam is employed, and for the 
twelve-cylinder V-motor a distributer 
which has two breaker arms is used. 
Both of the breaker arms on the twelve 
are positively actuated by the same 
chrome nickel steel cam, the breaker 
arms are superimposed so that any 
looseness in the bearing of the distributer 
will not affect its synchronism and but 
one coil is used in connection with the 
twelve-cylinder distributer. 

In order to secure maximum speed in 
the breaker mechanism the weight of the 
breaker arm has been decreased by 
making it of pressed steel, and in order 
to secure a very fast but smooth break 
a rebound spring has been added. The 
pressed steel arm was used in a few 
of the 1915 distributers. 

The Remy is another example where 
the details of design vary with practi- 
cally every installation. The range of 
advance is a good example of this. For 
instance, on the Chalmers 35 the dis- 
tributer has a 50-deg. advance. On the 
Oakland 32 a 40-deg. advance, on the 
Reo 4 a 44-deg. advance, and on the Reo 6 



an advance of as much as 60 deg. 

The advance in motor speeds has not 
caused any change in the principles of 
breaker mechanism on this system, as on 
road and block tests the limit of efficient 
spark production has not been reached in 
practice. The cam faces are ground and 
inasmuch as a spark occurs at the open- 
ing of the points, synchronism is main- 
tained, regardless of engine speed. This 
system operates entirely on the closed- 
circuit principle, the points being knocked 
apart by the cams which rotate at half 
engine speed. 

The Remy battery ignition system dif- 
fers from others in that the advance and 
retard mechanism is entirely separate 
from the distributer cover. When the 
timing lever is moved the cover remains 
stationary, obviating the necessity for 
moving the wires and avoiding the possi- 
bility of chasing the insulation. 

Westinghouse Has Automatic Advance 

Automatic spark advance is one of the 
features of Westinghouse ignition. This 
automatic advance operates over a range 
of 45 deg., but provision is also made for 
manual operation. The spark lever, 
however, need not be touched when run- 
ning if it is not desired. 

The principle upon which the system 
operates is the closed circuit, and the cen- 
trifugal weights are a factor in the in- 
terruption, the operation of the ignition 
system beginning with the making of the 
primary circuit of the coil when the cen- 
trifugal weights governing the automatic 
advance push down the fibre part known 
as the bumper, allowing the interrupter 
contacts to close. This sends the primary 
circuit through the core of the coil. At 
the time the spark is desired the contact 
points are suddenly released under the 
influence of the bumper spring and the 
spark is made. 

As the speed of the engine increases 
the weights are thrown out from the cen- 
ter and automatically advance the time 
of closing or opening the interrupter con- 
tacts and hence advance the spark. At 
the same time, due to their shape, they 
keep the contacts closed during a greater 
part of the revolution when running at 
high speed, thus making the time period 



WESTINGHOUSE 




Westinghouse breaker box with automatic 
advance 
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Four representative type* of breaker box as employed on the Splltdorf, Bosch. Elsemann 

and Slmms magnetos 



of contact practically the same for all 
speeds and preventing the spark voltage 
from falling off at the higher rate. This 
in a way combines the advantages of both 
the open and closed circuits. 

Detachable Distributor 

A separate ignition system is also mar- 
keted for systems that do not contain 
timing, distributing and high-tension 
parts. It has the same type of circuit 
breaker as that just described except that 
there, is no automatic spark advance fea- 
ture. The interrupter on this is equally 
efficient running in either direction. 

The Westinghouse distributing mech- 
anism is of the usual flat-faced type, but 
is specially designed so that the detach- 
able distributer plate can be readily 
placed in position without interfering 
with the contact brushes and without the 
use of tools. 

In many of the installations the igni- 
tion coil is made an integral part of the 
generator, giving an arrangement which 
is very similar in compactness to that of 
a magneto. The coil is solidly embedded 
in the insulating material of the distrib 
uter plate and all connections are made 
automatically by putting on the dis- 
tributer plate and inserting the holding 
screws without the use of tools. In this 
way no wiring is required between the 
generator and coil. 

There are several types of ignition 
switch which are standard. The one most 
used is the snap type, combining in the 
same face plate the ignition and two 
lighting switches. The direction of cur- 
rent through the interrupter contact is 
reversed every time the switch is turned 
on, which reduces the wear on these 
points. 

MacNish for Eights 

L. P. Halladay Co. is making a special 
design of the MacNish ignition system 



for the eight-cylinder high-speed engine, 
this being an innovation this season. The 
breaker lever in this eight-cylinder de- 
sign is faster than former models and the 
coil is especially wound to give the rapid 
action necessary for the multi-cylinder 
motor when it is running at very high 
speed. 

In principle the eight-cylinder design 
does not differ materially from the six 
or the four. The same scheme of current 
regulation, which is mechanical and re- 
quires no adjustment, and the same posi- 
tive breaker action are employed. Both 
hand and automatic advance is supplied 
on this system, and the machines for 
eight-cylinder cars are guaranteed to 
work perfectly at 3500 r.p.m., or in gen- 
eral at speeds higher than are reached 
by the commercial eight-cylinder engine, 
either on the race track or on the testing 
stand. 

The Halladay system operates on the 
open circuit and the position of this con- 
cern on this matter is that the excess 
current drawn in operating other types 
of apparatus is an important factor. 
The statement is made that the actual 
waste in some instances is large. The 
greatest amount of waste occurs at low 
speeds, it is stated, exactly in that part 
of the speed range where the generator 
is working at the smallest electrical ad- 
vantage. 

The 1916 MacNish models are made for 
four and six-cylinder cars with automatic 
advance, with four and six-cylinder cars 
with hand advance and eight-cylinder 
with automatic. There is also a special 
fitting for the Ford, and the machine may 
of course be adapted to a large number 
of cars having vertical timer shafts. The 
coil is regularly wound for 6 volts, and 
may be used with dry cells. It is possible 
also to operate this system from the gen- 
erator if the battery fails. The coil is 



cylindrical and is adapted for attach- 
ment to the dash, engine or generator. 

Bosch Line Complete 

Magneto design has been fairly well 
standardized for the past few years, and 
only the introduction of new types of 
distributer and breaker mechanism to 
meet the demands of eights and twelves 
has caused any innovations in the field. 

The Bosch line for automobiles now 
comprises principally the N-U 4, D-U 4 
and the Z-U 4. For heavy duty work 
there are the Z R and Z types, for the 
six-cylinder cars the same line is used 
only known as D-U 6, etc.; besides these 
there is the Bosch vibrating duplex out- 
fit, which has become standard on several 
makes of cars for this year. 

With this complete line every zone of 
motor design is covered, the smaller four 
can be taken care of by the N-U 4 mag- 
neto which was brought out about one 
year ago, and is fitted regularly on some 
of the smaller displacement fours. For 
intermediate fours the D-U 4 and Z-U 4 
are used, the letter Z in Bosch nomen- 
clature standing for waterproof construc- 
tion and in general a Z magneto has re- 
placed a D of the same general design, 
except that it was not waterproof. 

The N-U 4 is a distinctive small car 
design, in which the aim has been to re- 
duce weight while at the same time pro- 
viding an efficient and hot spark. The 
lightness has been secured by the elimi- 
nation of the distributer as an indepen- 
dent part and the work of the distributer 
has been turned over to the slip ring, 
which in this design is double, instead of 
single, and which has two grooves into 
which bear four brushes in sets of two. 
Each groove has two brushes at a dis- 
tance of 180 deg. apart. Into these 
grooves are imbedded two metal seg- 
ments, each at 180 deg. apart, taking the 
place of the distributer and passing the 
high-tension current to the brushes, from 
which it is taken directly to the plugs. 

With this arrangement two sparks are 
provided for a revolution, and since the 
magneto is driven at crankshaft speed 
there is an ineffective spark one revolu- 
tion behind the effective spark, so that in 
timing care has to be taken that the inlet 
valve is not open when this spark occurs, 
and preferably that the exhaust is still 
open. 

The Bosch vibrating duplex ignition 
system offers a simple and positive 
method to permit easy starting. It is 
recognized that in the magneto the arma- 
ture shaft must reach a certain speed 
before the magneto output is up to nor- 
mal. At this time, also, the effects of 
inferior gas mixtures due to low grade 
fuel renders necessary a good spark. 
With the vibrating duplex system a low- 
tension vibrating duplex coil is thrown 
into connection with the primary winding 
of the regular high-tension magneto, pro- 
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viding a hot vibrating spark at the low 
speed. When running at the normal 
speeds, the vibrating coil is thrown out 
and ignition is provided by the magneto. 

Vibrating Duplex 

The principle of operation is that the 
battery current, upon reaching the coil 
terminal with which the coil winding is 
connected, passes through the winding to. 
the iron core, thence to a flat vibrator 
spring with its contact, then to the ad- 
justable vibrator screw and finally out of 
the coil by means of the second terminal. 
When the complete battery circuit is es- 
tablished the coil winding acts as an elec- 
tro magnet giving a vibrator action, 
causing the intermittent spark. The 
switch permits of an off position, in which 
the battery circuit is interrupted and the 
magneto is grounded, next a battery posi- 
tion in which the switch connection be- 
tween the magneto and ground terminals 
is interrupted, affording the battery cur- 
rent a direct path to the grounding termi- 
nal of the magneto. Besides, there is a 
magneto and a coil and magneto point. 
This permits of starting with the vibrat- 
ing duplex system and then switching to 
the magneto. 

The other Bosch magnetos are straight 
high-tension designs with the Bosch 
breaker and distributer plates which 
have been used for some time past. 

Remy Uses Shuttle Armature 

Remy magnetos are marketed under 
the model names of P, 30, 31 and 32. 
These instruments are all of the shuttle 
or H-shape armature type, which are de- 
signed to produce a dynamic spark at low 
armature speeds. The Remy model P is 
designed for ordinary automobile use, 
and 31 is also for passenger car service, 
while models 30 and 32 are for trucks 
and tractors. The model P is a single 
distributer instrument and the 31 has a 
double distributer. 




Characteristic timer distributors— Atwater 
Kent six. Connecticut four and Remy eight 



The armature of the Remy magneto 
carries only the low-tension winding. 
The coils for producing the high-tension 
current are separate and are generally 
mounted behind the dash. The switch is 
in a unit with the coil and in general 
practice projects through the instrument 
board. In the construction of these mag- 
netos, the armature is made up of layers 
of soft Norway iron to secure maximum 
magnetic permeability. The armature 
heads are made from hard bronze and 
the shaft is cast integrally with the 
head, providing a rigid construction with 
the two different metals joined to provide 
minimum weight. 

Waterproofness is secured by the use 
of a new design of Bakelite cover plate 
which also excluded the dust from the 
distributer parts. The terminals which 
are fastened to the outside of the cover 
plate, give an exceptionally accessible 
layout. Timing is simple on this mag- 
neto as by means of a timing button, the 
circuit breaker can be brought to the 
proper position to indicate the break in 
the primary circuit. In timing, the en- 
gine is turned over until No. 1 cylinder 
is on top center on the compression 
stroke. At this time, the button at the 
top of the distributer is pressed and the 
magneto shaft is turned until the plunger 
of the timing button drops into the re- 
cess of the distributer gear. In this posi- 
tion the magneto is coupled to the motor 
and the timing is complete. 

Eisemann Markets Nine Models 

No changes have been made in the 
Eisemann instrument during the past 
year, although a new flexible magneto 
coupling has been introduced during the 
interval. The increase in motor speeds 
during the year have not caused any 
changes to be made in the design of the 
breaker or distributer mechanism as 
these have been found to be fast enough 
to take care of the increased demands. 

The Eisemann magnetos were modeled 
after the German make of the same 
name and since these magnetos were sup- 
plying current for the European designs 
which are of high-speed characteristics, 
no new problems have been introduced 
by the increased speed in this country. 
The timing range of advance on these 
magnetos is 35 deg. on the crankshaft 
with the manual spark control. On the 
automatic advance type, however, there 
is a range of 60 deg. advance. These 
magnetos are guaranteed for 2500 r.p.m. 
on four-cylinder motors and 3500 r.p.m. 
for sixes. 

Waterproof Designs 

The present magnetos are water- 
proofed by having the magnets covered 
and by fitting a patented distributer 
plate which prevents water, dust or oil 
from reaching the high-tension terminal. 
The make and break mechanism is like- 




Dlagrammatlc section of the Bosch vibrat- 
ing duplex coll showing housing of coll and 
condenser with vibrator mechanism 




Diagram showing how the direction of the 
lines of force In the Dixie magneto Is changed 
twice In each revolution 



wise protected by a waterproof cover. 
The models made are now designated as 
follows: G4, fixed spark or manual con- 
trol for four-cylinder motors; GN6, 
manual spark control for six-cylinder 
motors; GA4, automatic spark control 
for four-cylinder motors; GNA6, auto- 
matic control for sixes; EMR4, dual igni- 
tion for fours; EME6, manual control, 
dual ignition for sixes; EMAR4, dual 
with automatic spark control for fours; 
EMAR6, dual with automatic spark con- 
trol for sixes; and Gl, G2 and G3, single 
ignition with manual control or fixed 
spark for one, two or three-cylinder 
motors. 

For any of these models, the Eisemann 
impulse starter can be fitted which fa- 
cilitates starting in very heavy motors 
or motors with very high compression, a 
special fitting for Fords is also made 
consisting of an attachment which can 
be easily fitted to that car to provide it 
with Eisemann magneto ignition. 

One of the features of the Eisemann 
magneto which is distinguishing is that 
at no time is the armature separated 
from the magnetic field. In this way 
the armature acts as a keeper and per- 
mits the magnets to retain their mag- 
netism. 

Splitdorf Dixie for Twelves 

The feature of the Splitdorf announce- 
ments for 1916 is the addition of a 
twelve-cylinder model to the Dixie line. 
This new magneto operates on the same 
principle as the other Dixie model, hav- 
ing stationary winding and no armature 
in the general sense of the word. The 
four automobile models are designated 
as 40, 60, 80 and 120 for four, six, eight 
and twelve-cylinder engines. 

(Continued on page 1081) 
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Irish Car Is Self-Lubricating 

British Design in Which Every Portion of the Chassis is Lubricated Auto- 
matically — Europe's Chief Contribution to Engineer- 
ing Progress of the Year 

IN a time of engineering stagnation, 
such as is the present time in Eu- 
rope, it is possible to chronicle the 
appearance of one new car which is more 
utterly new than anything that has been 
seen for a good many years. While en- 
gineers have been working along certain 
lines of motor development the creator of 
this new car has turned to other matters 
and has accomplished something that 
ought to give the engineers seriously to 
think. The main idea of the new chassis 
is that beyond filling up the gas tank and 
putting oil into the motor nothing else 
whatever need be done to it throughout a 
season's use. There is not a greaser nor 
an oil cap which need be touched save at 
intervals of many months. 

About the main parts of the car there 
is nothing radically new, it is a sane de- 
sign in its principal details, combining 
much of British, French, Italian, and 
American practice ; it is in the detail that 
the work of its designer mainly lies. 

At first reading the impression will cer- 
tainly be gained by most engineers that 
the chassis is not practical, that it is 
commercially impossible. Studied atten- 
tion to the detail, however, shows that 
this first impression may not be right. 
Probably the principles could not be ap- 
plied to a cheap car, but they could be applied where a mod- 
erate price is obtainable and the owner who once had the 
advantages offered him by this self-lubricating system would 
never want to return to the conventional type of car. 

The new car is not yet being manufactured, though a few 
are being built by the designer, J. B. Ferguson, owner of a 
repair shop and garage in Belfast, Ireland. Mr. Ferguson 
has been in the repair business for many years and has 
slowly developed the design of his car, always with the 
thought of overcoming difficulties with ordinary designs 
which his daily work revealed. The generalities, the four- 
cylinder engine for example, may not be suitable outside 
Europe, but the detail has world-wide application, in fact 
the rougher the country the greater the advantage of the 
car's self-lubricating power. 

Main Layout Ingenious 

However, the main ideas of the design apart from detail 
are too unusual to pass over without mention. For details 
of the engine the drawings are almost sufficient. The over- 
head camshaft is driven by skew gears on a vertical shaft 
and the exhaust valves seat direct in the cylinder heads. The 
inlet valves are in cages, and by taking out a cage the ex- 
haust valve can then be extracted. An American engineer 
would prefer to use a detachable cylinder head but the Fer- 
guson design is certainly lighter. A special tool is provided 
with which carbon deposit can be scraped out without re- 
moving the cylinders. The small holes shown are for the 




The four-cylinder 3>/ B -ln. bore motor I* 16'/, In. long over all. This view show* the 
■Ide of the crankcase which ha* the reserve oil reservoir, and the cap thereof. The 
leather Incloaure of the automatically lubricated spring la also shown. Observe that the 
apark plugs are protected by a cover which has cut-out buttons 



purpose of carrying water completely around the cylinders, 
and are drilled after the casting is made, not cored in, the 
advantage of this elaborate operation being that several 
inches of length are saved. 

However, to come quickly to the lubrication, the engine has 
a complete pressure supply, even the piston pins being fed 
through small aluminum tubes which are carried up the con- 
necting-rods. The ingenious feature of the engine oiling sys- 
tem is that an auxiliary tank holds about 1% gal., this being 
cast integral with the crankcase. Oil poured into the filler 
first charges this auxiliary tank and then overflow supplies 
the crank chamber. Afterwards, when the level in the engine 
gets low, pressure on a knob on the side of the crankcase 
sends some of the reserve into the main part of the crank- 
case. The effect is that a supply of cold oil is always avail- 
able. 

The oil supply to the cylinders is controlled by the throttle 
so as to proportion the oil supply to the work the engine is 
doing. The control consists of deflector guards which are 
arched over the crank webs and catch the oil flung off. As 
the carbureter throttle is opened these guards are drawn 
back and more oil thus allowed to pass into the cylinders. 

Oil Fed to Gearset 

It will be noticed in the drawings that the crankshaft has 
the end of the hollow main shaft of the gearset spigoted into 
it, so the oil that is fed to the interior of the crankshaft by 
the engine pump also passes into the gearbox and lubricates 



Digitized by 



Google 



December 9, 1915 



THE AUTOMOBILE 



1049 




This remarkably short engine ha* a balanced crankshaft seen In the left view and each 
crank web has a guard above It made of sheet steel. The guards are linked to the throttle 
lever and move with the throttle, so regulating the oil supply to the cylinders. The gearset 
Is shown larger on the next page. In the transverse view the generator Is seen In Its case 
on the right of the cylinder and the reserve oil tank on the left 
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Left — Electric equipment tide of motor with cover In place. Above — Inset, the cover taken off, disclosing the generator and starting 
motor. The carbureter draws Its air through this compartment via the slots seen In the cover. Right — Brake shoes with taper wedges 
screw operated, for taking up wear. Below — The Intermediate brake shaft with quick adjustment for contracting the brake operating 
wire cables 



each of the plain bearings therein, under pressure. A sup- 
ply is taken from the tail bearing in the gearset to the cor- 
responding countershaft bush and then returns to the front 
bearing through the countershaft. Plain bearings are, of 
course, used for quietness, and their permanent good condi- 
tion is insured by the force fed oil. The clutch is also fed 
with oil and to prevent this accumulating in the flywheel 
housing, gutters are cast on the sides of the casing. These 
catch any oil that may be flung off from the flywheel and 
conduct it back to the gearbox. A very clever feature of the 
clutch is that the central member, which is a single disk cov- 
ered with an asbestos fabric, is fixed rigidly to a sleeve, 
which sleeve is an extension of the constant mesh pinion. 
Thus the pinion slides a little every time the clutch is oper- 
ated, the teeth being made a little wider than usual to allow 
this sliding to take place without affecting the meshing of 
the pinions. The idea eliminates a sliding joint and is a 
true simplification. 

In the gearset it may be noticed that unusual shortness is 
obtained by making one of the countershaft gears to slide. 
The sliding gear on the upper shaft gives high and inter- 
mediate while that on the lower shaft gives low and reverse. 

How the Springs Are Oiled 

Returning to the lubrication of the chassis, from the en- 
gine pump a lead is taken right around the whole chassis, 
returning to the engine crankcase after completing the cir- 
cuit. From this pipe every part of the chassis except the 
rear axle and the steering gear is lubricated. The oil in this 
main supply pipe is not at high pressure, since there is noth- 
ing to retard its flow to the crankcase except the friction 
due to the bore of the pipe. Also it should be pointed out 
that the oil supply is not liable to vary very greatly with the 
weather, since the oil starts on the circuit hot from the en- 
gine. 

The springs are cantilevers, both front and rear, and oil 
goes to the fulcrum pins at the center of each spring. 
Thence oil goes up the hole in the center of the spring and 
down small grooves cut on each spring leaf. To prevent 
rusting and exclude dirt each spring is inclosed .in a leather 
case which also covers the slides at either end of the spring, 
for slides are used instead of shackles. For the front axle 
radius rods are necessary, and the ball joints at either end 
of these are lubricated from the springs by taking the over- 
flow through a small pipe to the interior of the hollow radius 
rod. With respect to the spring leaf lubrication, it should 
be explained that the oil groove in each leaf is covered by 



the leaf above it so that oil starting on its journey at the cen- 
ter of the top leaf descends by a series of steps till finally 
it reaches the extremities of the bottom leaf. To prevent 
the springs receiving too generous a supply, the hole joining 
the inside of the hollow spring pivot pin with its bearing is 
drilled so that it points downwards. To get to the vertical 
hole in the spring plates and so to the leaves, oil must first 
pass through the pivot pin bearing, and the hole being 
downward the weight of the car effectually closes the orifice 
when the car is standing still. The amount of oil allowed 
to reach the spring leaves depends upon the amount of work 
the spring is doing. 

Excess oil from the rear end of the rear springs is taken 
to the brake actuating shafts on the rear axle, excess from 
the front end of the rear springs going to the equalizing 
shaft on the chassis, while the oil that seeps from the rear 
end of the front spring goes to lubricate the pedal shaft. It 
may be added that oil from the brake actuating shafts on 
the rear axle finally goes to the axle interior, maintaining 
the level therein. 

The steering gear is not lubricated from the engine but 
holds within itself enough grease for six months' service. 




Detail of gearset and clutch plate shown to a larger scale than In 
the engine Illustration on the previous page 



Digitized by 



Google 



December 9, 1915 



THE AUTOMOBILE 



1051 



This is usual, but the tie rod and the drag link also hold 
six months' supply or more, for the ball joints at either end 
of these rods are fed with oil contained within the tube. On 
the tie rod near the middle is a screw cap and another is lo- 
cated on the drag link. Removing these allows the tubes to 
be filled with oil, and this gets to the ball joints through 
small holes. The cups that grip the balls are held up by 
strong springs, so the oil cannot leak out, it is merely al- 
lowed to seep over the balls and cups when the latter are 
moving. Throughout this elaborate lubricating system the 
detail is designed with covers and caps to prevent the escape 
of oil, and these also serve to prevent the ingress of grit with 
complete effectiveness. 

Not a Question of Expense 

The most remarkable thing of all, however, is the fact 
that all these oil channels, caps and covers are so simple and 
cheap to make, that the extra cost of the circulating oil sup- 
ply to springs, etc., is not excessive. It could not be done on 
a $750 car perhaps, but there is no reason why it should 
not be part of the scheme of any car costing over $1,500. So 
far nothing has been said about the lubrication of the hinder 
end of the transmission. The universal joint gets its oil from 
the gearbox and is contained inside a ball housing, which 
takes torque and drive, being the head of a steel tube bolted 
and clamped to the aluminum axle case. From the universal 
a small amount of oil is allowed to escape down the torque 
tube, so reaching the rear axle. Therein it is continuously 
conducted to the interior of the differential by a fast pitch 
thread, cut on one of the drive shafts, and from the differen- 
tial centrifugal force drives the oil to all the bearings. The 
ring gear picks up the oil in the bottom of the case and a 
scoop is arranged near the top of the case which catches this 
oil and leads it back to the thread on the drive shaft, so the 
axle has an independent oil circulating system peculiar to 
itself. 

On the back of the casing is a dirt trap and a level cock 
which, it is claimed needs only to be operated every six 
months, ample precaution being taken to prevent too great a 
supply of oil reaching the axle. 

A Trouble-Eliminating Design 

The lubrication system of this remarkable car is not 
by any means its only feature of particular interest as 
there are many points besides. It would, perhaps, be well 
to again point out that the design is based upon twelve years 
and more of repair shop experience and is entirely colored by 
that. It is a trouble eliminating design before everything 
else. 

Take, for example the fitting of the starting motor, which 
engages the flywheel in the customary manner, and of the 
generator. These are British made units incidentally, and 
are contained within a casing integral with the crankcase on 
the left side, corresponding in position to the reserve oil 
tank on the right side. Over them fits a cover that is de- 



tachable like a valve cover plate, and to keep the compart- 
ment cool the air for the carbureter is drawn through the 
casing. Thus the electrical units are completely protected 
and yet ventilated. Even the spark plugs are covered by a 
ventilated aluminum case which would prevent water or dirt 
from reaching the plugs; and a neat detail is that the case 
has a cut out button opposite each plug terminal so the fir- 
ing can be tested in a moment by the pressure of a finger 
without tools and without any risk of shock. Again, the 
cost of this cover is very small. 

Then take the frame: this is rigid for the length of the 
motor, in fact the motor is a solid block rearwards from 
which the frame projects and it has nothing to do except to 
support the body and the brake countershaft. To give rigid- 
ity the section is very deep and is cut out in panels so that 
it becomes the equivalent of a bridge girder with a member 
for each stress. It is credited with a rigidity equaled only by 
the Brush frame, and is at least as light, while there should 
not be very much difference in the cost. The engine carries 
the radiator on an extension of the crankcase and the whole 
power plant sits upon rubber strips, so making a vibration 
insulating connection with the frame sides. 

For fuel supply from the rear end tank a novel system 
is employed, there being no suction feed and no air pressure. 
Instead, the exhaust pipe end in a casting of wide, flat sec- 
tion, and this is carried down the back and across the bot- 
tom of the tank. The vapor from the gasoline thus created, 
has sufficient pressure to raise the fuel, once a few strokes 
of the hand pump have started the flow. 

Not a Freak Design 

A careful study of the drawings and photographs will dis- 
close many other details of equal originality, but the great 
importance of the chassis, for it does possess a very great 
importance, is that it is altogether out of the rut It is not a 
freak design as it follows quite ordinary European practice, 
perhaps it is best described as a good car such as could have 
been and has been produced by many a European engineer, 
taken in the rough state and finished off. It is expected of 
a good car that it will run for years without trouble if it 
has proper attention. Mr. Ferguson has aimed to eliminate 
that attention. His car can be driven all day and every day 
for six months without anything whatever being done save 
pour in gasoline and fill the engine with oil. Not only does 
nothing else need to be done, but there would be nothing 
whatever gained in service or performance by doing any- 
thing more. 

The idea is so novel that it needs a little mental effort to 
grasp it, but there is not an automobile driver or user in 
the world who would not appreciate such freedom from la- 
bor. Even the six-monthly task of filling up the steering 
parts charging the front hubs and testing the oil level in the 
axle would occupy less time than is taken every day by a 
careful user in going over the grease cups on the spring 
shackles. 



Metz model A delivery 
car telling at $475. As 
model B with electric sys- 
tem It Is $525 




Metz Brings Out Three Delivery Cars 



THE Metz Co.. Waltham, Mass., has placed 
on the market three types of delivery 
cars In addition to its roadster and touring 
car. All are on a 25-hp. chassis, model A. 
having an express body selling for $475, with 
Prest-O-Llte tank and oil side and tall lamps 
Model B is the same except that it has Gray 
& Davis starting and lighting and sells for 
$525. Models C and D correspond to models 
A and B, respectively, except that they have 
roll side curtains, model C listing at $525 and 
model D at $575. Model E uses the Gray A 
Davis electric system and has a closed deliv- 
ery type body. It sells at $600. 
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New King Eight Is Seven-Passenger 



Plain Connecting-Rods Replace Forked 
Type — Many New Mechanical 
Features, Including 
Transmission 
Brake 




FOLLOWING its regular custom, the King Motor Car 
Co., Detroit, Mich., is announcing its new model just 
before the national shows. The 1916 car will be 
built in addition to the 1915 which will be continued with the 
slight alterations announced a few weeks ago, but the older 
design chassis will be furnished with five-passenger bodies 
only, while the new car can be had with seven-passenger 
touring body, five-passenger roadster or sedan equipment. 
The price will be $1,350, the wheelbase is 120 in. and tires 
34 by 4 in.; equipment, of course, being of the fullest pos- 
sible kind. 

A rearrangement of the springs has permitted the body to 
be lowered a little and this, in conjunction with most hap- 
pily chosen body lines, has produced a car of very distinctive 
appearance. There is a sense of luxury given by the look of 
the car which is impossible to describe. 

Power Plant Is Clean Design 

The new motor is 3 by 5 in., giving 282.7 cu. in. piston dis- 
placement and is essentially a high-speed type, being geared 
but a little above 5 to 1 on high. Only a slight amount of 
stagger has sufficed to permit the use of side by side con- 
necting-rods, these having adjustable bearings of the usual 
kind. Pistons are Lynite aluminum alloy cast in permanent 
molds and the wristpins are arranged to rock direct in the 
pistons. Very special pains have been taken with the design 
of these pistons so as to render smoking practically impos- 
sible and the results are exceedingly satisfactory. 

There are three main crankshaft bearings and all oil is 
forced from the pump through the crankshaft, to the connect- 
ing-rod bearings, the pump being situated at the rear end of 



the crankcase driven off the bottom of a vertical shaft. This 
shaft has the Atwater Kent distributer with automatic spark 
advance mounted at the upper end and the driving gears for 
it are on the extreme rear end of the camshaft, so the dis- 
tributer comes just in front of the dashboard, in a very 
accessible position. 

The front end has a silent chain drive, with adjustment 
on an idler with eccentric bushing between the generator and 
the crankshaft, this giving a triangular main drive with 
separate chains for camshaft and generator. The generator 
lies snugly beside the crankcase where it cannot interfere 
with the accessibility of any other part. With the genera- 
tor in this location and the distributer at the back end, the 
valve alley is clear of everything except the carbureter, 
which, by the way, is a special King design. 

Combined Intake and Exhaust Manifolds 

A very neat idea in connection with carburetion is the com- 
bination of intake and exhaust manifolds, these being cast 
in one, as shown in the halftone illustrations. The com- 
pound manifold provides the necessary warmth for the gaso- 
line without the complication of a water-warmed manifold 
or a carbureter jacket. 

Another feature which is unusual and also makes greatly 
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for accessibility is the position of the 
starting motor, this being mounted on 
top of the clutch housing, meshing with 
a flywheel ring gear in the usual way. 
Both the generator and motor are made 
under Ward Leonard patents and the 
battery is a Willard. 

For cooling, the thermo-syphon system 
is employed, this being particularly effi- 
cient in V-motors, owing to the low 
position of the cylinders relative to the 
radiator, and it is noteworthy that the 
exit pipes from the cylinder blocks are 
so arranged that the water has a par- 
ticularly free circulation around the 
valves. 

Tire Pump on Gearset 

On the side of the three-speed gearset 
the tire pump is mounted, this having 
a sliding gear that meshes with one of 
the countershaft transmission gears 
when the pump is in use. In this place 
the tire pump is out of the way and 
cannot interfere with any engine acces- 
sory, while it is just as convenient for 
use. 

Transmission Brake Used 




Bottom of crankcase of the new King, showing details of the crankshaft and connecting- 
rod mountings. Note lubrication to main bearings. Also silent chain front end drive 
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Behind the gearset, mounted on the 
tail end of the main shaft and embracing 
the universal, is the transmission brake, 
■which is linked to the emergency lever 
and has abnormal power. It is a sim- 
ple type of band brake with toggle ac- 
tuation needing very few links between 
the brake and the lever, while the re- 
lease springs are arranged in such a 
way that dragging on the drum is im- 
possible. A substantial casting which 
bolts to the back of the gearbox carries the fulcrum 
pin of the brake. Aft of the brake is an open propeller shaft 
with a universal at each end, there being a short torque stay 
arranged to divide the angular bend equally between the two 
joints, according to the proper principles of universal joint 
layout explained by C. W. Spicer in his recent S. A. E. pa- 
per. The driveshaft is tubular and so long that the joints 
have but little work to do. 

Rear Axle Light 

Owing to the use of a transmission brake, the rear axle is 
particularly light and neat, having no brake rods on it as 
the contracting service brakes are operated by direct pull 
rods from the cross-shaft. The latter has no balance beam, 
but the natural elasticity of the rod gives an equalizing 
•effect. Spiral bevel drive is employed and the axle is a 
full-floating type. The long cantilever springs are clipped 





The new King eight-cylinder touring car selling at $1,350 



Details of piston and connecting-rod design In the new King. The pistons are Lynlte 
aluminum alloy cast In permanent molds. The wrlstplns rock direct In the pistons. 
This Is the short piston of hourglass type credited as being proof against smoking 

beneath the axle and transmit the drive to the swivel brack- 
ets, the front ends of the springs being shackled. For the 
frame a very strong section has been selected of unusual 
depth, and the principal cross-member is made of the 
crankcase arms at the rear of the motor; in front there is a 
dropped cross piece which supports the front end of the 
power plant and the radiator. 

Luxurious Bodies 

Internally, the body is in keeping with the luxurious ap- 
pearance already mentioned. It is finished in the best pos- 
sible style and upholstered with a lavish use of stuffing and 
leather. A detail of equipment immediately noticed by any- 
one acquainted with other King models is the absence of the 
folding steering wheel, but a trial soon shows that the new 
body gives so much room that the largest driver could easily 
enter from his own side. In the tonneau, the folding seats 
vanish into the back of the front seat, when folded, and when 
unfolded, are found to be upholstered as well as the other 
seats and large enough for real comfort. 

Acceleration Is Good 

A short trial over good and bad roads close to the factory 
showed the car to be exceptionally well sprung, and that 
the acceleration on high gear was entirely up to the modern 
high standard. The engine is noticeably free from vibration 
and runs very sweetly indeed, being practically soundless 
except for a not unpleasing exhaust hum. 

It is noteworthy that the controls are all arranged con- 
veniently to the steering wheel and that the st 
in action. 
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The History of the American 
Automobile Industry— 7 

Bullard's Steam Automobile the First Steam Vehicle to Have Automatic Control 
of Its Essential Functions — Very Light — Wire Wheels Used 
— R. E. Olds Begins Work on Steam Cars 

By David Beccroft 



SECOND to Lucius D. Copeland as a pioneer de- 
veloper of steam motor vehicles came James 
H. Bullard of Springfield, Mass., who began 
the construction of his first steam automobile in that 
city in 1885. Mr. Bullard first designed a cylindrical 
boiler with fire tubes through it lengthwise and char- 
coal or anthracite fuel. At first intended to be in- 
clined, this boiler was later sketched vertical with 
the engine mounted directly upon the boiler shell 
and driving the wheels by means of a pinion on the 
crankshaft meshing with the gear on the driving 
axle at its center. This engine mounting is in- 
teresting because used by a number of later con- 
structors, but this design was not built by Mr. 
Bullard, who gave preference to a horizontal 
engine mounted over a horizontal boiler and placed 
at the rear of the driving axle. The engine had 
two cylinders and the driving axle was the for- 
ward one, the driver's seat being practically over 
this driving axle and there being two small steer- 
ing wheels at the rear. The construction was be- 
gun in 1885 and continued throughout that year 
and most of 1886. The cylinders were slightly 
under 3 in. bore by about 4Vfc in- stroke with cranks 
at 90 deg. The valves were of the oscillating type 
and with no provision for reversing. A bevel gear 
differential was used and a clutch provided around 
this differential so that the vehicle could coast with- 
out turning the engine. 

Wire Wheels Used 

The driving wheels were of the wire spoked type 
used in bicycles at that time and about 50 in. in 
diameter. The rear steering wheels were also bi- 
cycle wheels of about 14-in. diameter, all fitted 
with solid rubber tires. The wheelbase was about 
4 ft. and the gage 2y 2 ft. A handlebar steering 
controlled these rear wheels which were provided 
with such steering arms to make them track prop- 
erly when turning corners. To avoid twisting the 
mechanism, the steering axle was provided with a 
horizontal king bolt which permitted one end of 
the axle to rise and fall without twisting the 
frame, a device that found much favor with the 
early inventors, who were as likely to overesti- 
mate difficulties in their inexperience as to under- 
estimate them. 

The hand wheel of the throttle valve was 



brought forward under the seat to a point where 
the operator could reach it and the brake shoes 
bearing on the rubber tires were applied by pedal. 
The seat was wide enough for a single person only. 

The first experiments indicated the unsuitability 
of the cylindrical boiler and solid fuel so experi- 
ments were begun to develop a faster steamer and 
some form of liquid fuel burner. A flash boiler 
arranged to be kept hot by kerosene wick lamps 
and to instantly convert water into steam when 
the pump supplied the water was next tried, but 
without reasonable success. He next tried a por- 
cupine type of tubular boiler holding about lyfc gal- 
of water, which worked well when sufficient heat was 
provided. The wick fire could not be forced suffi- 
ciently, so many experiments were made in the at- 
tempt to burn kerosene without smoke. Bullard 
persisted, however, deviating only once to try alco- 
hol in a surface burner, but this did not give suffi- 
cient heat and the whole device caught fire. Finally 
the idea of atomizing the oil was tried with a small 
atomizer, which showed that a very hot flame free 
from smoke and consuming a large quantity of oil 
could be produced in a very small space. This dis- 
covery was followed by many weeks of experi- 
ments devoted to working out details of tanks, 
burners and regulating devices to the end that the 
supply of oil, the compressed air, the supply of 
water and similar necessities should be automatic, 
leaving the operator free to devote his attention 
to the road. The steam pressure regulated the 
amount of fire, shutting it off entirely when a cer- 
tain maximum was reached, a pilot fire burning 
constantly being ready to light it up again when 
the steam fell below a certain minimum. 

Automatic Control Features 

This was the first steam vehicle of any kind to 
have automatic control of its essential functions, 
and patents were secured covering all the novel 
features. This vehicle was successfully operated 
in Massachusetts during the summer of 1886. The 
runs were all short and generally took place early 
in the morning in order to avoid interference with 
other traffic and to prevent accident, due to fright- 
ened horses. The complete vehicle was very light, 
being easily lifted by two men. Its maximum 
speed and power were not taken but it would easily 
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go as fast as any one cared to ride on ordinary 
roads of that time. 

Mr. Bullard's process of burning oil was found 
to be adaptable to many other lines of business in 
which a perfectly clean fire of high temperature 
was necessary, and a flourishing business grew out 
of the method of atomizing oil by air pressure and 
burning it under steam boilers and in furnaces for 
forging, welding and melting metals in brick and 
pottery kilns and in glassworks, all with highly 
satisfactory results as to quality of product and 
economy of operation. Bullard took up the steam 
vehicle again in 1898 in connection with A. H. 
Overman of bicycle fame, but this later effort will 
be considered in a later issue. 

The James H. Bullard motor vehicle patent 
shows a two-cylinder, horizontal steam engine, al- 
though it is not known that Bullard was aware of 
Copeland's work, but probably he was. The H. B. 
Smith vehicle, patented Feb. 26, 1889, which pat- 
ent was filed about six weeks after Copeland's 
patent was issued, undoubtedly reflected Cope- 
land's enthusiasm because the Smith Machine Co. 
were makers of the Star bicycle to which Copeland 
first successfully applied his motor. It is claimed 
that the Smith machine was completed in 1885, the 
patent being filed within 2 years after its comple- 
tion. This machine much resembled the one shown 
in Copeland's patent in that it had two large rear 
wheels and a single front with the boiler mounted 
on the reach but this reach was at the side, mak- 
ing a two-track vehicle instead of a three-track 
one, as was Copeland's. No pedals were provided, 
which Copeland's patent showed. Both two and 
three-track tricycles were common in those days, 
so this choice has no significance. 

The Smith vehicle used 48-in. rear wheels, a 
then common size, with 1%-in. cushion tires and 
probably weighed 500 to 600 lb. The boiler was 
tubular and of copper, heated by fuel oil carried 
in the hollow frame and sprayed through a burner. 
The gears provided two rates of speed of 4 and 12 
m.p.h., respectively, and the single-cylinder engine 
was able to drive the vehicle at the higher speed 
even on the Jersey roads which were heavy and 
sandy. 

R. E. Olds Begins Experiments 

Ransom E. Olds' introduction to mechanical life 
came at the shop in Lansing, Mich., where, with 
his father, he was engaged in building small 
portable steam engines, having started in 1880, un- 
der the name of P. A. Olds & Son. Like many oth- 
ers, he had the idea that the power-propelled 
vehicle could be a success and about 1886 or 1887 
began a small three-wheel buggy driven by a little 
steam engine and boiler completely inclosed in the 
enlarged buggy box on the front part of which the 
seat was perched. The single front wheel was car- 
ried in forks like a bicycle wheel and steered by a 
tiller lever. The only picture extant is probably 
a drawing produced from memory and does not 
give essential details. As first made, the variable 
lever and ratchet drive was employed but as this 
transmits the power by a series of very disagree- 



7 




Three-wheel (team buggy designed and built by R. E. Old* In 
1886 or 1887. The engine and boiler were Inclosed In the buggy 
box on the front of which the teat I* located 

able jerks, it was abandoned and later chains and 
gears were tried. The wheels were steel tired and 
about 4 ft. in diameter which was the usual car- 
riage size. As rebuilt, a clutch was provided to 
disconnect the engine from the wheels, the seat 
was wide enough for three and the weight about 
1500 lb., or somewhat heavier than the little steam- 
ers so common 15 years later. It could run as 
much as 10 m.p.h., but was quite noisy and was 
usually operated on the streets of Lansing in the 
latter part of 1887 about 3 or 4 o'clock in the morn- 
ing before other street users were about, to avoid 
frightening horses. So little promise did this ma- 
chine hold forth that it was dismantled and the 
matter dropped for several years. 

About 1890, using the former rear wheels and 
axle, Olds again attacked the problem. This at- 
tempt was actually running before May, 1892. 
It had a vertical boiler, carried on a low, rear plat- 
form so as to not project too high, while the 
passengers were seated in front of the boiler and 
over the front wheels, which were double but 
placed so close together as to steer like a single 
wheel. This vehicle, evidently, was the subject of 
considerable changing and experimenting and was 
eventually sold to go to Bombay, India. 




R. E. Oldt In hi* second steam car built about 1890. Note the 
double front wheel steer. The same rear wheels and axle were 
used In his first design 
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Kelly Line Increased To Seven 



Chassis cf Kelly-Springfield 1-ton truck 
which is continued with minor refinements 




SEVEN models make up the 1916 line of Kelly motor 
trucks manufactured by the Kelly-Springfield Motor 
Truck Co., of Springfield, Ohio. These trucks are 
known as K-30, K-31, K-35, K-40, K-45, K-50 and K-60. Of 
these, K-31, K-35, K-45 and K-60 are new. With the excep- 
tion of the additions no marked changes have been made in 
the policy of this concern for this season. At the same 
time, a number of improvements and refinements of a minor 
nature have been incorporated. 

Two Motors Used 

Following the practice of a year ago, two motors are 
used. A smaller size known as the K-30 is used in the 1, 
1% and 2-ton models which are known respectively as K-30, 
K-31 and K-35. The larger model is known as the K-40 and 
is used in the 3Vi, 4, 5 and 6-ton chassis which are named in 
accordance with the respective lettering given above. 

The improvements include a new carbureter which is 
now the latest Rayfield, in place of the design formerly used. 
Another improvement in the motor consists of the lower 
half of the crankcase being cast in two seperate pieces with 
the bottom part forming an oil reservoir of 2.75 gal. capac- 
ity. This is covered entirely with a screen which allows a 
straining area of approximately 2500 in. Beyond these, no 




Models Added Have 
Capacities of 
1*, 2, 4 and 6 
Tons — 
Minor Refinements 
Also Made 



noticeable alterations in mechanical features have been made. 

The small motor known as the K-30 is a 3% by 5Vt, L-head 
block design, with the valves on the right side and inclosed. 
The larger motor is a T-head design cast in pairs with a 
bore and stroke of 4V4 to 6Vi, with a nominal rating of 
40 hp. The S. A. E. ratings of the two motors are re- 
spectively 22.5 and 32.4 horsepower. 

Oil System Partly Revamped 

While part of the oiling system of these motors has been 
revamped, as explained it is still practice to keep the oil 
pump in the bottom of the reservoir in such a location as 
to secure only strained oil. The crankshaft of the motor 
is hollow as it was last year and the oil is forced through 
this to the lower connecting-rod bearings. 

Final Drive by Chain 

Power is taken from the motor by a cone clutch to a three- 
speed selective gearbox located amidship. Final drive is by 
double chain to the rear wheels. The springs are semi- 
elliptic, front and rear. The lower end of the drop-forged 
radius rod is forged to the brake spider, the forward end 
being held by means of an adjustable radius-rod block to the 
ball end of the jackshaft housing. With this construction 

thp hr»kin«r strain is thrown unon the 

radius rod which is especially designed to 
take up the strain of braking torque. With 
this system of construction there are no 
rigid cross members, the frame being 
allowed to absorb the strains and shocks. 

Radiator Mounted on Springs 

One of the distinctive features of the 
Kelly truck is in the mounting of the 
radiator which is behind the motor and in 
front of the dash, although independent of 
the dash. It is carried on four sets of 
springs which are allowed full freedom of 



Above — Rear of the 
Kelly - Springfield 5-ton 
truck thowing the drive 
and suspension units 

Right— Chassis of Kelly 
Springfield 5-ton truck 
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Left — New K-38 2-ton Kelly-Springfield chassis which has been added to the line this year. Right — Front view of Kelly-Spring- 

fleld chassis showing typical bonnet and radiator appearance 



movement and absorbs the road shocks before they reach the 
radiator. The prices of the seven trucks are as follows: 
K-30, 1-ton, $2,000; K-31, 1%-ton, -2,050; K-35, 2-ton, $2,750; 
K-40, 3%-ton, $3,400; K-45, 4-ton, $3,600; K-50, 5-ton, $4,250, 
and K-60, 6-ton, $4,500. 



Different types of bodies are interchangeable on the same 
chassis size, thereby rendering it possible for the owner of 
one of these trucks to have a vehicle suitable for many dif- 
ferent kinds of work. The body equipment is as complete as 
on the models on the market for the past year. 



Model for School or Motion Picture Study 



IN order to provide an instructor's model at low cost, A. B. 
Calkins, a mechanical engineer of New York City, has 
brought out a series of longitudinal motor section models 
made of low-priced materials such as wood, etc. This series 
of models, while light, are of sufficient sturdiness to with- 
stand the ordinary usage of the classroom and at the same 
time can be operated by a small hand crank in such a man- 
ner as to show the operation and functioning of the various 
elements of the motor. 

It is common practice in most of the motor schools to 
employ cut models showing the working parts of different 
types of motors. To cut these models from the materials 
used in actual motor manufacture is an expensive under- 
taking, and hence the use of the model has been more or less 



restricted. With the Calkins model the objection of great ex- 
penditure is overcome and at the same time it is quite 
feasible to make all the working parts of the motor visible 
by using a complete cut longitudinal section. 

The accompanying illustration shows a model of this de- 
scription which is to be put on the market especially for 
automobile schools. The particular model shown is a six- 
cylinder, four-cycle design with overhead valves. A magneto 
timing gear is furnished with this model and along with the 
model is a short treatise on power calculations. 

Another use for models of this type is the taking of motion 
picture films, and it is one of the inventor's ideas that tech- 
nical schools can be supplied with reels suitable for the 
lecture room for any discussion of the action of a motor. 




Exhaust and Intake sides of the Calkins motor model for school or motion picture study 
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Protecting Finish Prolongs Car Life 

Good Paint and Varnish Essential — Must Be Skillfully 
Applied — Good Materials and Workmanship Real 
Economy — Getting a High Polish — The Dull Finish 

By M. C. Hillick 



WORKING in co-operation with steel, aluminum, wood 
and such other things as are usually squeezed into 
the make-up of the automobile, good paint and var- 
nish confer the lion's share of benefit upon the vehicle. The 
metal may be rough, and in its undressed state far from a 
thing of beauty, but under the magical effect of paint and 
varnish it becomes transformed into something good to see. 
While the appearance of the car is rounded out, and the 
grace of the fashion of it emphasized by the application of 
suitable colors, and the employment of a mirror-like finish, 
the real mission of the painter's work is to furnish the last 
full measure of protection to the surface of the car. 

The extent of that protection, then, rests primarily upon 
the quality of the materials entering into the finish. By 
whatever margin the protection falls short of what it, in all 
fairness, ought to be, by that margin the quality of the paint 
and varnish mediums fails to meet a right standard of re- 
quirements. In this quality — this superior brand of ex- 
cellence — the car owner, first of all, should have a deep-rooted 
interest. 

Economy to Pay for Good Materials 

It is economy to pay for the use of such materials for at 
least two reasons. First, they wear enough longer, and fur- 
nish the needed protection while wearing, to more than 
equalize the difference in cost between superior and inferior 
stock. Second, the car is shopped less frequently, thus 
furnishing more protracted and more efficient service, and 
less overhead expense, due to idleness in the shop. 

Then there is the additional advantage — shall we not say 
additional profit? — derived from the finer appearance, the 
more luxurious appointments, which are part and parcel of 
the practice of using a class of paint and varnish stock 
strictly above suspicion. A high grade of material is not 
all, however. United with it — an indivisible part of it, in fact 
— must be an equally high grade of workmanship. The 
finest paint or varnish to be found anywhere counts little if 
applied by an incompetent workman. All the value com- 
bined in its make-up by the most scientifically adjusted 
methods of manufacture go for naught when the craft 
muddlers lay unskilled hands upon it. 

Up to the Car Owner 

It is, of course, the business of the painter to see, among 
other matters, that good materials and workmanship are 
furnished. Nevertheless, this is not always done— or, at 
any rate, not nearly so well done — unless the car owner 
evinces an interest in, and a knowledge of, the painting sys- 
tem employed and its possibilities for furnishing a finish for 
which no apologies will be required. 

In the purchase of clothes and of motoring necessities in 
general the average car owner is both fastidious and exact- 
ing. Why not in buying what the painter has to sell insist 
upon an article of uniform excellence? 

It adds substantially to your motoring pleasure and com- 



fort. Moreover, it adds to the life of the car and thus in- 
directly serves your bank account a good turn. A recent 
article in The Automobile has stated, in effect, that the im- 
provements which have lately been made in the manufacture 
of sheet steel are of such a nature that the metal is more 
subject to corrosion than formerly. This condition, there- 
fore, makes the need of regular, systematic painting and 
varnishing, performed decently and in order, increasingly 
urgent. 

Lacking the necessary protection the parts of the car often 
most in need of it become exposed to the weather, and cor- 
rosion immediately begins to gnaw at the vitals of the finish. 

Rust Ruins Many Cars 

A well-known automobile engineer has said that more cars 
are every day going to the scrap heap through destruction 
by rust and corrosion than from any other cause. The weak- 
ness and decay of metal through the action of rust and cor- 
rosion are becoming widely recognized. 

To such an extent is the damage resulting from these 
agencies feared by railroads which within recent years have 
become large owners of steel passenger cars that special in- 
structions have been issued to keep every fraction of metal 
well coated with paint specially adapted to steel protective 
purposes. 

Clean and Varnish Twice a Year 

The automobile in regular use should be cleaned up and 
varnished at least twice a year. 

The word varnish does not exactly convey the meaning of 
the labor involved. Before applying the varnish the car will 
need to be cleaned up carefully, both body and chassis. Re- 
move all grease and lightly rub the surface of the car body 
with pumice stone, flour and water. This practice gets away 
with any lingering traces of grease or foreign substances, 
and puts the film of old varnish in a receptive condition. 
Next, all defects in the finish, all blemishes of the color, and 
surface disfigurements in general, need to be touched over 
lightly and thoroughly with color matched to meet that upon 
the car. 

This work calls for skillful brush use and good judgment. 
The match color under the most favorable conditions, and 
produced by a colorist of the best type, will fail possibly a 
trifle in being precisely the same shade as the old, for which 
reason the least used the better. In touching up, the painter 
may well be admonished to cover no surface beyond the 
actual defect. This touching up had best be done with a 
small lettering or striping pencil so that not only a very 
small quantity of color is used but that rough, coarse edges 
may be avoided. 

Varnish Will Not Conceal Splotches 

Thick splotches of color cannot be successfully concealed 
under one or two coats of varnish, or for that matter, under 
any number of coats, so the essential thing to do is to apply 
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the color sparingly and with a satiny smoothness. All this 
makes for the best possible sort of finish. 

A New Coat of Color 

Frequently the finish is in comparatively good condition 
but with the color showing such a faded, disfigured condi- 
tion that the only means of restoration consists in giving 
the entire surface a coat of color, running the ornamental 
lines over this, and then in due time applying the coat of 
finishing varnish. In many cases this process is practically 
as quick as the touching-up method, and scarcely more ex- 
pensive. In the matter of appearance and finish it is in 
every way superior to the touch up and varnish practice, 
this latter feature being the one that, above all others, 
really commends itself to the car owner. There are many 
things connected with this touch up and varnish, or the one 
coat color and one coat varnish job, which the car owner 
should not let the painter forget. 

Radiator Needs New Paint 

The radiator, for example, should always get a fresh 
smear of paint. A thin, tough coat of paint — one that under 
heat holds its luster and shines on with the tenacity of a 
new moon. The fenders need to be finished with a hard 
drying finishing varnish. All defects, and parts which do 
not compare favorably with their surroundings, or with the 
finish in general, should be touched up with the proper color, 
or with varnish color, in a way to enhance the finish and 
balance the appearance of the car up to something approxi- 
mating that given the best class of work. 

Clean the Natural Wood 

Not a few automobiles are being let out of the shop with 
the natural wood finish on the inside of the cars soiled and 
darkened to a condition detrimental to the appearance of the 
interior appointments. Wherever the finish is thus found 
the varnish should be taken off either with paste varnish 
remover or with steel scrapers, completing the operation by 
sandpapering with No. 1 sandpaper. Then apply a solution 
of oxalic acid which in the course of a few minutes will 
bleach the wood and restore its original color effects. Then 
rinse off with clean water and follow the evaporation of the 
moisture by a thorough sandpapering. Next proceed to fill 
the wood with a good mineral filler colored to meet surface 
requirements. Let the filler, after application, dry for 24 
hr., and then apply two coats of orange gum shellac, sand- 
papering each coat carefully. A couple of coats of rubbing 
varnish, and one coat of finishing varnish, will then restore 
the natural wood finish to its proper sphere in the general 
finish of the car interior. 



Some parts of the interior of the car, if not all, had best be 
given a rubbed and slightly polished finish. Door casings, 
door edges, stiles, and such other parts as are subject to 
considerable handling, will present a much finer appearance 
if so finished. All these parts are to be brought through 
with the necessary coats of rubbing varnish. The final coat 
should be a good grade of polishing varnish, freely applied. 

Finishing Up the Surface 

In due time rub this coat with pulverized pumice stone and 
water, then with rotten stone and sweet or crude oil, after 
which go over the surface with the palm of the hand, rub- 
bing smartly until under the friction so generated a moderate 
polish is developed. 

For a Higher Polish 

In the event of a higher, brighter polish being desired, the 
surface after rubbing with oil and rotten stone may be 
polished by using a tuft of cotton or tow dipped in some ap- 
proved make of varnish polish. The polish is a result of 
friction and this friction can best be developed by holding the 
tow or cotton in one shape until it becomes matted down 
and saturated with the polishing material to such an extent 
that in working it back and forth across the surface a sharp 
creaking sound is made. 

A surface finished with this class of polish can be handled 
with impunity, and without leaving any visible signs of being 
"mussed up." For the closed cars in which it is desired to 
create an effect of real elegance coupled with creature com- 
forts, with such effects to be maintained at their best at a 
minimum cost, the rubbed and polished finish offers advan- 
tages quite out of the ordinary. 

The Interior Finish 

More attention is being paid to the finish on the interior 
of the car, and to all interior appointments, than ever before. 
The rubbed finish either in the popular dull effect, or in the 
full polish luster, furnishes a maximum of value at a mini- 
mum maintenance cost, and confers the luxury of the draw- 
ing room upon the interior of the car. 

The Dull Finish 

What has been stated with reference to the dull finish for 
the car finish applies also to the exterior. Everywhere the 
dull or "no-luster" finish is being exploited. This finish is 
being in some cases — in many cases, perhaps we should say — 
developed through the employment of enamel or fiat drying 
paints. The best and most durable dull finish, however, is 
produced by bringing the exterior body surface up with the 
usual quota of varnish coats, and then rubbing the finishing 
coat to a dead, or an eggshell gloss effect. 



Dart Makes Special Jitney Body 



A SPECIALLY designed jitney bus body has been mounted 
on the Dart model C 144-in. wheelbase chassis. The 
chassis alone lists at $1,800 and a body 140 in. long at $750. 
The body is richly upholstered throughout and has push but- 
tons as signals for the driver and dome lights. It is lighted 
from a Westinghouse generator and storage battery. The 
motor used on this car is a Buda 4% by 6% four-cylinder. 

Another jitney bus built as a ten-passenger body fitted 
for any of the Dart chassis is shown herewith. This is known 
as model A and has the seats running lengthwise and the 
machine equipped with top and curtains for bad weather. 
This style car sells for $1,000 on the model A chassis, model 
B fourteen-passenger, sells for $1,633 and model C, eighteen 
passenger $2,105. The seats may be removed and the cars 
transformed into livery rigs in 5 min. 
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First and Last Stages in the Building of 

Buick Motors 




rHE factories of the Buick Motor Car Co., in Flint, Mich., are 
ever a source of interest to the visitor. In the views above 
are illustrated two vistas in the big factories, the upper showing 
metal being poured into the waiting moulds in the foundry depart- 
ment, and the lower giving some idea of what it means to test 
enough motors to take care of a 42,000 automobile output. 

The motor casting part of the Buick factories is a building 526 
feet by 80 feet, making an available ftoorspace of 1 1-2 acres. Nine 
million dollars is the sum annually expended in the payroll of the 
casting department which employs between 325 and 350 men in the 
making of all sorts of castings which go into the makeup of the car. 
The work of the department is not confined to iron castings, as it 
also makes aluminum gearcases, crankcases, etc., as well as iron 
cylinders, pistons and the like. 

The motor testing department is always an interesting feature of 
an automobile factory. It impresses tne observer as being peculiarly 



indicative of the feverish activity of the whole plant. Here is con- 
centrated all the power which many other departments are storing 
up, so to speak, as they add each part to the embryo motors. The 
Buick motor test room contains 200 test stands and there are com- 
plete facilities for putting each engine through its paces to the satis- 
faction of the inspectors. All adjustments are made and the power 
plant tuned up to its maximum productive pitch before it passes in- 
spection and goes out into the world to rely upon its own powers. 

The motor plant is 782 feet long by 3S0 feet wide, and is said to 
be the largest in the world devoted exclusively to construction of 
automobile engines. It covers 6.46 acres and in it the engines grow 
from a miscellaneous collection of parts to the finished state ready 
for transference to another building where they meet the chassis. 
The motor machine shop in this building contains 683 machine toots, 
representing an outlay of $800,000, and employs an average of 1,400 
men. It can turn out 250 motors a day. 
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Data on Mixed Motor Fuels of Interest for 
American Export Trade 



•I Under this title the first portion of Baron Von Loew's 
road tests with fuels composed mainly of benzol and alcohol 
in different proportions was printed in The Automobile of 
Oct. H, and the importance of these tests for the American 
industry was explained. The following additional report 
amplifies these data, and a third report is still to come in 
which the author will account for the improved acceleration 
obtained with pure alcohol or fuels very rich in alcohol by 
narrowing the air channel around the jet of the carbureter. 

Other data very closely connected with the same subject 
were furnished in The Automobile of Aug. 12 under the 
title : "Car and Carbureter Design Suitable for Driving with 
Any Fuel" and in the issues of July 29 and Aug. 5 under 
the title: "Analysis and Valuation of Motor Fuels — 14 
Methods of Examining Them." 

No material of equal value to the automobile industry and 
automobile owners on the subject of motor fuels in its rela- 
tion to motor design has been collected anywhere else- It 
gives clues to a desirable independence of the petroleum 
supply not only in a hazy future but at almost any time when 
technical and active organization for that purpose is under- 
taken, and it opens extensive possibilities for a larger trade 
in automobiles in all those tropical regions of the earth which 
are now developing so fast industrially but where gasoline 
can never be as desirable a fuel as hydrocarbons of lesser 
volatility provided these are made suitable for use on equal 
terms of efficiency and convenience. Careful reading of the 

Driving Tests with Benzol-Alcohol 

IN tables presented in the first parts of this report the 
capacity of the test car for acceleration and for sustained 
pulling with different fuels and with the motor develop- 
ing its maximum of power has been shown for two different 
road formations and in the variations to which it is subject. 
Similar speed trials and comparisons have been made in 
numerous other places, and some of them throw special light 
on the fuel values. Details are given in the following. 

For many tests it is of special interest to have them car- 
ried through with the motor working at the limit of its 
power. With my test car (Horch car, Audi works, 4 cylin- 
ders, 90 millimeter bore and 140 millimeter stroke, weight 
1366 kilograms) this condition cannot be realized in practice 
except on a very steep road with little traffic, as on ordinary 
grades it easily reaches speeds which interfere with the 
traffic and therefore cannot be sustained. For this reason, 
as already mentioned in the previous account, the longest 
and most decisive tests at maximum motor power were made 
only on the steep road from Wiesbaden to Hohe Wurzel, the 
profile of which is given in the accompany illustration. As 
also mentioned, the first trials were made with 1 liter 
of fuel and began at kilometer-stone 3.9, while the later trials 
were made with only Vt liter of fuel and began at kilometer- 
stone 6.5. The most suitable places for comparing the 
speeds obtained under different fuel conditions are at kilo- 
meter-stone 6.5, the shortly before kilometer-stone 6.8, the 
exact place corresponding to about 6.75. On account of the 
gentler gradient after the 6.3 stone the speedometer registers 
highest at stone 6.5, and thereafter it drops at once rapidly, 
until shortly before stone 6.8 it is at its lowest. After this 
point the grade of the road is easier and the speedometer 
hand rises again. At the % -liter trials previously mentioned 
the fuel often gave out before point 6.75 was reached, and 
any publication of the speed figures obtained could therefore 
only have been fragmentary. Other trials were therefore 
made, on Aug. 9 and 10, which began higher up. Those on 
Aug. 9 began at stone 6 and those on Aug. 10 at stone 5.8. 
The reason for going back from 6 to 5.8 illustrates the com- 



articles referred to will disclose their relations to Amerrican 
business and business prospects with such detail, precision 
and anticipation of objections as cannot be conveyed in a 
few general words. The problems still involved have ad- 
venced toward their final solution in a much more definite 
and practical manner than those relating to the application 
of the Diesel system to motors of lipht weight — which repre- 
sents the only competing possibility in sight for gaining 
independence of the petroleum market and of the very con- 
siderable fluctuations in the composition of the available 
crude petroleums. The exclusion of Mexican wells from the 
market supply, for example, is even at this moment held 
accountable for a rise in gasoline prices, less by reason of the 
quantity excluded than on account of the less suitable com- 
position for gasoline distillation of other raw materials, just 
as Russian petroleum has so far been effectually barred by 
its large hydrogen content. While not yet as pressing as in 
Germany, the interests to which these data relate in the 
United States do not, therefore, belong to a remote future 
but may at any time assume the greatest practical impor- 
tance. Motors suitable for being operated with any fuel 
from pure gasoline to pure alcohol or kerosene may be in 
strong demand in two or three years not only for export 
but even for the domestic automobile trade. — Af. C. K. 

Please correct typographical error on page 711, Issue of October 
14. Under Table 10 read : "Hill-climbing trial-runs with % liter of 
fuel" instead of: "Hill-climbing trial-runs with % liter of fuel." 

Mixtures by Baron Von Loew — II 

promises that must be made for tests of this kind in prac- 
tice. It was as follows: When starting at stone 6 the 
stronger fuel mixtures would carry the car far beyond stone 
7, and here the road is much less steep than further below, 
which would make the comparisons of fuel consumption ap- 
pear more favorable for the stronger mixtures than it really 
is. To avoid this flat upper stretch, which was reached only 
by the very strongest fuels, the start of the runs was thus 
laid back, not to 6.5 but to 6.8. The perfectly ideal test road 
can of course never be found, and in comparing the figures 
obtained one will always have to make some allowances for 
the peculiarities in the conditions. 

Table 1 shows the results of the runs made on Aug. 9. 
They were made on a warm and bright day between 11.30 
a. m. and 1.30 p. m., the thermometer registering about 
25 deg. C. The runs shown in Table 2 are those made on 
Aug. 10, when it was still warm but cloudy with occasional 
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TABLE 1 

Fuel, % liter Knu-stone High Speed Low Speed 

From To Kw.-hr. Kw.-hr. 

1 benzol + 6 alcohol 6.0 — 7.116 28 III 22 II 

1 " +3 " .... 6.0 — 7.27 34 III 24 II 

1 " +1 " .... 6.0 — 7.41 40 III 24 III 

1 benz. + 1 kero. + 1 ale. 6.0 — 7.475 42 III 28 III 

lb. + 2kero. + l% ale. 6.0 — 7.43 43 III 29 III 

The Roman figure after the car speeds indicates the gear used 
when the car speed was recorded. 



Fuel, % liter 



TABLE 2 

Km,stone High Speed Low Speed 



Prom 
5.8- 
5.8- 
5.8- 
6.8- 



To 
6.83 
6.86 
6.99 
7.15 



1 benzol + 5 alcohol 
1 " +4 " 
1 " +3 " 
1 " +2 " 

1 " +1 " .... 5.8 — 7.27 

Pure benzol 6.8 — 7.26 

Pure gasoline 5.8 — 7.15 

1 benz. + 1 kero. + 1 ale. 5.8 — 7.12 



itgh Spet 

30 III 

30 III 

35 III 

38 III 

40 III 

40 III 

40 III 

40 III 



Kw.-hr. 

24 II 

25 II 
28 II 

5 III 

22 III 

24 III 

24 III 

17 III 



light rain. In Table 2 the equal mixture of benzol and 
alcohol appears again more favorable than benzol alone, as 
on many previous occasions. In the column for lowest speeds 
in Table 2 it is interesting to note that the speeds reached 
on second gear as a rule are higher than those reached on 
third gear, and this is explained by the fact that at this 
steepest place in the road the motor speed became quite low 
on the third gear, in order to avoid a gear change. With the 
more alcoholic mixtures the change from third to second 
speed became necessary long before the steepest spot was 
reached. With the l-to-2 mixture it was very questionable 
whether the third speed would have pulled through, as the 
speedometer had fallen to 5 kilometers per hour causing me 
to change and drive the last 20 meters on the second. The 
ability to drive on the third gear at such a low speed in this 
place, where the gradient is about 1 to 8, is characteristic of 
the sustained pull obtained with the alcohol and benzol fuels. 
With gasoline a similar drop of the car speed would be en- 
tirely out of the question; there would be first considerable 
clicking and knocking of the mechanism and, unless the gear 
were changed, the car would soon jerk a little and stop. 
German drivers have now become accustomed to this ex- 
cellent quality of benzol and alcohol and accept it unthink- 
ingly as a matter of course. But, if we were to return to 
gasoline, we would often be astonished at the motor's ready 
tendency to knocking, which has now almost been forgotten. 
[The author is speaking of the modern European motor with 



long stroke and a speed of about 3000 r.p.m., and it is only 
for motors of this type that his data on the efficiency of the 
fuel mixtures hold good.] 

The runs made on August 10 and represented in Table 2 
mark the close for the present of my tests of benzol-alcohol 
mixtures with a carbureter adjusted for gasoline and with 
the particular car employed. This car has during one year 
been driven about 3000 kilometers with benzol-alcohol mix- 
tures. No injurious influences were experienced. The 
mixed fuels were found cheaper, for a given amount of road 
work, than unmixed ones, at the prevailing prices. As shown 
in numerous tables, the power efficiency of the mixed fuels 
was not always inferior, comparing volumes or weights, and 
where inferiority was shown it was usually slight. With 
the strongly alcoholic mixtures the difficulty arose on cool 
days that it was inadvisable to load the motor down sud- 
denly; on approaching a rise in the road gradient the throt- 
tle had to be opened gradually in order to keep the motor 
warm enough. But it may be said at once that this difficulty 
can be almost overcome, as the motor worked well with un- 
heated mixtures rich in alcohol and with clear alcohol after 
the area of the air channel around the jet in the carbureter 
had been contracted. The trials made with the carbureter 
modified in this manner remain to be accounted for, but they 
have not yet been quite brought to a close. I have already 
reached the viewpoint, however, that it is more than a mere 
trade puff when some makers of motors and of carbureters 
contend that their productions work just as well with alcohol 
as with gasoline. On the very first run of my own series of 
trials with a contracted carbureter I attained almost ex- 
actly the same power efficiency as previously with gasoline 
and a carbureter of normal section. The fuel consumption 
is also much more moderate than assumed at most automobile 
factories. It is regrettable that evidently very few know 
what an excellent fuel alcohol is for motor vehicles. The 
smaller heat value of alcohol is balanced, so far as power effi- 
ciency is concerned, by its smaller need of air for combus- 
tion, which permits us to burn a much larger quantity of 
alcohol in a given time in our automobile motors than we 
can burn of gasoline or benzol. 

The principal trouble with alcohol as an automobile fuel 
arises through the rapid variations of the motor load. On 
long trips over level roads the motor becomes so cold that it 
is hard to make it pull for a hill, but numerous expedients 
are at disposal (see The Automobile for August 12, page 
289) for heating the intake channel and completely overcom- 
ing this drawback. 



Facts About Rust and Its Formation 



WHILE everybody knows considerable about rust, few 
know enough for practical purposes, and some of 
the facts which have been observed in connection 
with the formation of rust under unusual circumstances 
are still only partly explained by science. To enable owners 
of automobiles to protect their vehicles against the inroads 
of rust with a better understanding of the task than that 
usually possessed outside of the chemical profession, Dr. 
P. Martell gives in Auto-Tecknik a line of information on 
this subject which covers the ground in a practical manner 
and which is reproduced in part in the following. 

Chemically, rust is a combination of metallic iron with 
oxygen and water. In 100 grams of dried iron rust the pro- 
portion is about 52.3 grams of iron, 22 grams of oxygen and 
25.7 grams of water. The water is chemically combined, not 
free. It is permissible to conclude from this composition 
of rust that is can only be formed when iron comes in con- 
tact with both oxygen and water. And practice confirms 
this conclusion, showing that, if either oxygen or water is 



absent, no rust is formed. Iron remains free from rust, for 
example, in water which contains no oxygen. Also, steel 
and iron can be protected almost completely, if there is 
placed in the room where the metal is kept a quantity of 
chloride of calcium, which draws all water out of the air 
in the room. 

Oxygen alone, as said, does not attack iron at ordinary 
temperatures. Fine steel instruments can be easily protected 
by taking advantage of this fact. To this end a layer of dry 
chloride of calcium is placed in the bottom of a glass vessel 
which can be closed by an airtight cover and the instruments 
are placed upon, or suspended from, an intermediate and 
perforated wood or cardboard cover plate secured in the ves- 
sel, after first dipping the instruments in alcohol to remove 
traces of water. Ordinary atmospheric air, containing free 
oxygen and usually a considerable admixture of water 
vapors, is of course strongly rust-forming, and the same ap- 
plies to all organic and inorganic acids, even the weakest, to 
all chlorides of metals and alkalies and to all salts which 
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are hygroscopic or rich in water. Spring, well and rain 
water cause rust quickly, but if it is boiled first, so as to 
drive out the oxygen it contains, iron immersed in it will not 
begin to rust until the water gets a chance of absorb oxygen 
from the atmosphere again. 

Cold water causes rust more easily than hot, because it 
contains more oxygen. Rain water is particularly injurious 
because it has absorbed a great deal of oxygen while passing 
through the atmosphere. The active agent in rust formation 
may be said to be a solution of oxygen in water. But car- 
bonic acid also plays a certain part, being constantly pro- 
duced as the rusting process continues. One of the main 
questions is now: How and why does rust go on forming 
after a layer of it has once appeared? In the case of zinc 
and lead, when it is exposed to air, a thin skin of metallic 
oxide is formed which remains unchanged and protects the 
metal under it against all further change. The first layer of 
iron rust, on the other hand, forms a porous mass which 
continues to admit oxygen, while it attracts liquids, espe- 
cially water, by precipitation as well as by capillary action. 
For this reason the contention that rust produces rust is 
justified. To be sure, it is not truly the rust which produces 
more rust, but its porous nature supplies the condition for 
additional formation. If old or new rust is kept free from 
water no increase takes place. 

A notable phenomenon in iron which is rusting is the 
marked increase of volume. This is sometimes of special 
importance, as the expansion takes place with considerable 
force and has been known, for example, to drive big building 
stones apart which had been set with iron clamps in mortar. 
It might similarly, through rust formation between spring 
leaves, cause the stripping of spring clip nuts in an auto- 
mobile. Plaster of Paris also has an unfavorable rust-form- 
ing effect on iron inclosed therein. Pure cement, on the 
contrary, furnishes an active protection, even when used as 
a mere paint. 

Science has not yet given sufficient explanation for the 
fact that the rust formation on an iron surface takes place 
in unequal degree, though the atmospheric conditions are 
the same for the whole surface. It is ascribed to the vari- 
ations in the metallographic structure of the iron, porous 
spots being most exposed, and this agrees with the observa- 



tion that the vicinity of fissures is always most strongly at- 
tacked, and also with the comparative immunity of the dense 
alloys of iron formed with nickel and chromium. 

Muriatic acid and common salt generate rust quickly by 
contact, and if sheet iron shows small almost invisible holes 
this effect can with certainty be ascribed to acids. Paper, 
as used for wrapping purposes, usually affords an excellent 
rust protection. 

The coloring of rust varies greatly. Fresh rust is usually 
a bright yellow, changing with age into brown and almost to 
black, but the change of color does not always take place. 
When rust occurs as a fine powder it is mostly yellowish-red, 
like the iron oxide found in nature. The porous character 
of rust renders it possible to soften it by making it absorb 
kerosene, whereafter it can be rubbed off with sandpaper, 
pumice or emery. 

In practice the means for keeping rust away are more 
important than those for removing it. These means may be 
intended to be temporary or permanent and are classified 
accordingly. Reference to the permanent means — enameling, 
galvanizing and electroplating, chemical browning and black- 
ing, etc. — may here be entirely omitted, but a few facts may 
be mentioned with regard to temporary protection, these 
being applicable to a considerable extent when a car is laid 
up for the winter months or longer. To protect small iron 
objects for some length of time, a quick-drying solution of 
rosin, an alcoholic lacquer or a solution of celluloid is much 
more effective than mere oiling or coating with graphite, 
which however are sufficient for short periods if the atmos- 
phere is kept dry with chloride of calcium. 

Where oil paint can be used it is well worth remembering 
that its protecting effect is much more lasting if the paint is 
dried artificially at a temperature of 50 to 60 deg. C. Before 
any painting is applied all previously existing rust should be 
removed, as no means has been found for preventing a rust 
spot from spreading and deepening under a coating. The 
more varnish a paint contains the more protection against 
rust does it afford. If a coating of oil is first removed from 
an iron surface, as it always should be, before a more perma- 
nent coating is applied, great care must be taken that this 
removal is complete, as otherwise the more permanent coat- 
ing will adhere and cover only very imperfectly. 




Utility Tractor 

Is Four- 
Wheel-Drive 
Design 



Utility Steel Tractor brought out by the company of the 
name name in Antigo, Wis., recently. It is a four-wheel 
drive arrangement steering with both axles. The engine 
used is a four-cylinder heavy-duty governor type which 
has three speeds forward and one reverse. The gcarset is 
so designed that when the engine is working under load, 
such as pulling four or five plows, it is direct-connected. 
The power is not transmitted at this time to any inter- 
mediate gears. From this condition there is a step up in 
speed and also a step down as well, providing either more 
power or more speed as desired. In the way of material, 
all the castings are of steel, the gears of alloy steel with 
hardened and ground teeth, and the bearings are Timken 
rollers. The wheelbase is 8 /(. and the overall length 12 
ft. 6 in., the width being 6 ft. 6 in. 

Two sizes of tractors are built, the large one weighing 
7500 lb. and the smaller 5500. The large size is capable of 

/lulling four or five 14-in. plows and the small size three or 
our 14 -in. plows. 
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Heat a Factor in Valve Clearance 



EDITOR The Automobile: — Please publish proper clear- 
ance between valve stem and valve stem guides on a 
T-head motor and whether or not the clearance on the 
exhaust and intake sides should be the same. 

My car has developed hard starting and constant missing 
at low speed. Upon investigation we find abnormal clear- 
ance between valve stem and valve stem guide on intake side, 
and expect to ream the guides to fit new valves. Will this 
overcome our difficulty? 

Bridgeport, Conn. S. L. B. 

— The amount of clearance between your valve stems and 
valve guides will depend upon how efficacious the cooling 
system is. A car which is amply cooled requires less clear- 
ance in parts likely to expand than one which is inadequately 
cooled. A clearance of 0.004 in. will not be too much where 
the parts are subjected to high temperatures. It might be 
best to try a clearance of 0.002 in. and gradually enlarge it 
if necessary by lapping in the valve stems. 

New Motor Will Give Higher Speed 

Editor The Automobile: — I desire to refinish and repaint 
my car and am thinking of finishing the wheels in natural 
wood color, artillery type. Is this simply a varnish over 
the natural wood after the present paint has been scraped 
and sandpapered off? 

2 — I also intend to install a model C 3% by 6 Wisconsin 
engine in place of the four-cylinder 4 by 4 engine I have 
at present. The car has a racing type body, 32 by 3% tires, 
weighs 2400 lb., is geared 56 by 17 on direct drive. What 
speed should this engine give me? The present one will not 
give much better than 40 m.p.h. 

Suffern, N. Y. H. S. V. 

—Yes. 

2 — It is quite difficult to guarantee a car speed as there 
are so many things which must be taken into consideration. 
The Wisconsin Co. states that its 3% by 5-in. motor has 
driven a 2200-lb. car 60 m.p.h. It is necessary to have an 
easy-running chassis in order to attain this speed. With a 
fairly good design you should have no trouble getting 50 
m.p.h. 

Magnalium Is a German Product 

Editor The Automobile: — What foundries in the United 
States make magnalium? 

2 — What is its formula? 

3 — What are its physical properties? 

4 — How does it compare with aluminum in strength, etc.? 

5 — How does it compare with bronze in strength, etc.? 

6 — What acids, if any, affect it? 

7 — Is it difficult to machine? 

Chicago, 111. H. E. L. 

— There is no foundry in the United States which makes 
magnalium. Magnalium is the name of a German metal and 
was imported into this country before the European war 
broke out and made into castings by the Walker M. Levett 
Co., New York City. There is no magnalium in the United 
States to speak of at the present time, and it is doubtful if 



same is being manufactured in Germany at this time. The 
Walker M. Levett Co. undertook to produce a metal similar 
to magnalium when the supply was cut off in August, 1914, 
and, securing the proper formula and process of manufac- 
ture, succeeded in producing the alloy known as magnalite, 
and this metal has been used since for piston purposes. 

2 — The formula is not known to any other than the makers. 

3 — Their physical properties are: 



Magnalium 
The same but showing a ten- 
sile strength of 4000 lb. per 
sq. in. less than magnalite. 



Magnalite 
Specific gravity — 2.59 
Weight— 161.6 lb. per cu. ft 
Thermal conductivity — 92.0 
Tensile strength 25,400 lb. 

per sq. in. 
Coefficient of expansion 

—0.000025. 
Elastic limit — 16,800 lb. per 

sq. in. 

Compression strength — 128,- 
000 lb. per sq. in. 

4 — This depends entirely upon what is meant by the word 
aluminum. If pure aluminum is referred to, the table below 
will give the desired information. 

Aluminum 
Magnalite Magnalium 99 % Cast Iron 

Tensile strength, lb. per sq. In. 25,400 21,400 14,000 
Compression strength, lb. per 



sq. In 128,000 

•Average. 



21,400 
128.000 



00 
12,000 



16,500 
•90,000 



However, pure aluminum is not used for commercial pur- 
poses without being alloyed ; it is therefore necessary to state 
the alloy before this question may be answered intelligently. 

5 — There exist many kinds of bronze. The word "bronze" 
itself means little unless the kind is stated. Certain bronzes 
show as high a tensile strength as 80,000 lb. per sq. in. and 
others less than No. 12 aluminum alloy. It is consequently 
impossible to answer this question with the incomplete data 
on hand. 

6 — Concentrated sulphuric acid acts only very slowly on 
the metal, although the sulphuric acid of commerce usually 
contains an amount of hydrochloric acid sufficient to rapidly 
act on the metal. 

Nitric acid, either concentrated or dilute, has very little 
action on magnalite when cold; when heated it acts very 
slowly. 

Sulphur has no action at a temperature less than a red 
heat. 

Magnalite is found to withstand the action of organic 
secretions better than silver, and is receiving large use for 
dental plates and surgical instruments, and in places where 
subjected to carbolic acid or other antiseptic solutions. Mag- 
nalite is little acted upon by salt water. Solutions of salt 
and vinegar, such as it is apt to be subjected to in ordinary 
culinary operations, do not injure the metal. Magnalite is 
little acted upon by mineral waters, and withstands the ac- 
tion of sea water better than iron, steel or copper. 

Magnalite is not acted upon by carbonic acid, carbonic 
oxide, or sulphretted hydrogen; but on being melted, will 
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absorb these gases, quite a portion of which is again ex- 
cluded on the metal cooling. 

7 — It is not difficult to machine. It differs in this respect 
very considerably from aluminum, inasmuch as the ehips are 
•emitted very readily without the tendency to bind between 
the tool and the work. It may be run at very high speed in 
-turning, and an extremely high finish may be obtained on 
same without grinding. This latter operation is dispensed 
■with entirely in piston finishing. 

Cannot Use Battery on Magneto Side 

Editor The Automobile: — I have a 1910 Cadillac, which 
has two separate ignition systems, one for batteries and one 
for magneto with two sets of plugs. I have taken off the bat- 
tery system and have been using the magneto system through 
the summer, and had no trouble in starting, but since the fall 
lias set in, I have considerable trouble in getting the car 
started on the magneto. 

I would like to know if I can arrange the magneto so that 
I can send the battery current through the distributer and 
tise the one set of plugs. 

Martinsburg, W. Va. R. N. S. 

— It would be impossible to obtain proper ignition by con' 
tiecting a battery on the magneto side of the 1910 ignition 
system. Try closing the spark plug points a little. 

Putting Ammeter on 1915 Hupmobile 

Editor The Automobile: — Kindly furnish me with the 
necessary instructions to install a charging and discharging 
ammeter on the 1915 Hupmobile. 

Maysville, Ky. K. B. 

— The accompanying illustration, Fig. 1, gives you the 
connections of the battery, motor, generator, etc., and indi- 
cates where the ammeter is to be connected. 

Turbines Too Large for Steam Cars 

Editor The Automobile: — Explain the operation of the 
Diesel and Oil-Pull oil engines. By whom and where are 
they made? If foreign made, who is the agent in this coun- 
try? I understand that these engines use a crude oil for 
fuel and that it is fed into the cylinders under about 500 lb. 
of pressure. Is this correct? If so, explain fully. Why 
does it carbonize in the cylinders? What ignition and oiling 
system do they use? What kind of valves? When will their 
patents become invalid? 

2 — Could a steam turbine be used in the Stanley steam 
car to furnish the motive power? If not, why? 

3 — How many cylinders has the Gnome rotary type 
motor? How is it attached to the crankcase? How cast, in 
pairs, fours or single? How many revolutions per minute 
will it make? How is the gas fed to the cylinders? What 
oiling system does it use? What kind of valves does it use? 
What is the greatest fault of this motor? 

4 — What is the hydraulic brake like? 

5 — Were the timing gears on the 1913 Lozier light six 
made of cloth? If so, explain the process by which they 
were made? Could transmission gears be made this way? 
If not, why? 

6 — What is meant by candlepower and volts in electric 
lamps? 

7 — Who makes the following parts for the Woods Mobil- 
ette, and what is its piston displacement? — Motor, axle, 
frame, body and steering gear? 

8 — Will you allow a reader space in each issue or answer 
a contribution otherwise? 

Cooper, N. C. S. T. 

— In a Diesel engine the piston on the first down stroke 
draws in pure air. This is compressed to a very high pres- 
sure on the up stroke and as it descends again, oil is blown 
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in through a nozzle in the cylinder head by means of air 
under a pressure of 1000 lb. per square in. or more. High 
compression of the air in the cylinder makes it hot enough to 
ignite the oil which is blown in. The last stroke is a plain 
exhaust stroke as in a gasoline motor. The Diesel engines 
are made by many firms in many parts of the world. It 
would be impossible to publish a list of them here. The 
valves used are usually poppet valves. The basic patents 
have long since expired, but the success of the Diesel engine 
depends mainly upon patented details. 

2 — No, because it has not so far been possible to make 
a steam turbine in small sizes. 

3 — Either seven or fourteen. The cylinders are not cast, 
but are cut from solid blocks of steel. It makes about 800 
to 1100 revolutions. Gasoline is fed through the crankcase 
"and then through valves in the piston heads. Oil is fed 
with the gasoline. Concerning the motor's greatest fault, 
would refer you to article by W. F. Bradley in The Auto- 
mobile for Oct. 21. 

4 — Brakes which are operated by a fluid medium. 

5 — Compressed cloth gears have been used for crankshaft 
drives for many cars. They are made by various processes 
in which very heavy hydraulic pressure is used to compress 
the material. The gears cannot be used for transmissions, 
because they would not stand the jar of engagement conse- 
quent upon frequent shifting. 

6 — Candlepower is the way of measuring the amount of 
light given by the naked electric bulb without a lens or 
mirror. Candlepower is a scientific unit of measurement of 
light. The voltage shows the nature of the current to which 
the lamp is suited. 

7 — The parts you mention are not stock parts and are 
made specially for the car. The piston displacement of the 
Woods Mobilette is 86.4 cu. in. 

8 — Whether we publish a letter or not depends upon our 
estimate of its interest to readers generally. We are always 
willing to answer any number of letters from readers through 
the mails. 

Wants Hp. Rating of Two Sixes 

Editor The Automobile: — Will you please send me the 
formula rating of horsepower on the Velie light six automo- 
bile engine of 1916? 

2 — Also the rating of the Buick light six of 1916. 

Sugar Grove, 111. J. S. 

— The formula rating of both cars is 25.35 hp. 

Oldfield's Christie Holds No Records 

Editor The Automobile: — Kindly give me the records held 
by Barney Oldfield's Christie car. 

Philadelphia, Pa. B. U. G. 

— At the present time Barney Oldfield does not hold any 
A. A. A. record with a Christie car. 




Fig. 5— Wiring diagram for Installing ammeter on 191B Hupmobile 
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Peerless Simplex Piston Ring 

AS shown in the' accompanying illus- 
tration, this is a lap joint ring 
within which is a special heat- 
proof steel spring for preventing leaks 
at the lap joint. Two or more of these 
rings per piston should be used, there 
being a pin in the piston to hold each 
ring and spring in position, the pin 
shown in dotted lines in the illustration 
being that of the adjacent ring, which in 
each case is diametrically opposite. The 
rings should be lapped in on worn cylin- 
ders if not bearing properly in the same 
position as pinned on the piston. To 
place the steel springs in position the 
rings are placed partly over the grooves 
and the springs are inserted beneath the 
rings which are then forced over them 
and into the grooves. These rings are 
designed to save oil and to prevent loss 
of power due to leaky and inefficient 
piston rings. Prices run from 45 cents 
each for the 2% to 3% -in. diameter 
sizes, the width being 3/16 to *4 in., to 65 
cents each for the 5% to 6-in. diameter 
with widths of % to 5/16 in. — Peerless 
Piston Ring Co., Newark, N. J. 

McKinnon Tire Storage Stand 

This stand is designed to hold tires off 
the ground and is made in two sizes, one 
for Fords and other small cars and the 
other for larger cars. The small sizes 
are 15% in. high and the other 17 in., 
the bases being 7 by 8 in. in each case. 
A set of four of the small sizes weighs 
10% lb.; and of the large size 11 
lb. The stands are made of electrically- 
welded steel. — McKinnon Dash Co.. Buf- 
falo, N. Y. 

Pamco Shock Absorber 

The Pamco shock absorber is a device 
intended to replace the ordinary spring 
shackle and at the same time afford an 
absorbing device which will compensate 
for the action of rough roads. The entire 
device, which is illustrated in section, 
consists of a triple spring arrangement 
mounted in a malleable steel yoke forg- 
ing. The main member is a vanadium 
steel shock absorbing spring which takes 
direct loads and acts as a medium be- 
tween the axle and the regular leaf 
spring. The shock absorbing spring is a 
coil and has within it another coil spring 
which is a self-adjusting load spring and 
which automatically takes on the proper 
degree of compression by conforming it- 
self to the weight placed upon it by the 
car. Through the center of these springs 
is an equalizing bolt upon which the 
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Peerless Simplex piston ring 




Left— Pamco shock absorber. Right— Mc- 
Kinnon storage stand 




Left — Royal plug tester. Right — Climax 
spring terminal for cables 




spring rebound housing travels and at 
the end of this bolt is a vanadium steel 
rebound absorbing spring. 

The self-adjusting load spring is con- 
nected with one shackle bolt while the 
other shackle bolt connects with the 
other end of the absorbing device, giving 
a floating medium which is the shock 
absorber, between the two shackle bolts. 
The device sells for $15. — Auto Devices 
Co., St. Louis, Mo. 

Royal Plug Tester 

Instead of using a screwdriver or 
other tool to test a spark plug by ground- 
ing it to the cylinder, the Royal tester is 
used. It is made of an insulating com- 
position and a brass wire runs through 
it, one end being exposed for application 
to the plug and the other end exposed 
for application to the cylinder. A spark 
gap is placed in the body of the tester 
with a mica window on each side; this 
takes the place of the gap made be- 
tween the end of the screwdriver and 
the cylinder and is safer because it does 
not strain the insulation of the coil or 
magneto by forcing the spark to jump 
too wide a gap. The tester sells for $1. 
—Royal Tester Co., Pittsburgh, Pa. 

Climax Spring Terminal 

In the Climax terminal, spring steel 
wire is coiled into the form of a tapered 
tube with a loop for the spark-plug ter- 
minal at the small end and the other end 
is left open. The insulation of the cable 
is stripped off for about % in. and the 
stranded wires separated and folded back 
on the cable, which is then inserted in 
the open end of the terminal with a 
twisting motion. This provides contact 
but does not place any strain on the wire 
of the cable. The makers state that it 
is impossible for the terminal to work 
off. Various sizes are made for cable 
of all outside diameters. A special brass 
terminal is made for primary batteries. — 
Climax Motor Devices, Cleveland, Ohio. 

Cox Shock Absorber 

This shock absorber is still made with 
three coiled springs nested and adjustable 
from the bottom by means of a threaded 
rod with a locking nut to hold it in posi- 
tion. The head and cylinder are now 




Blnks' Automatic shut-off nozzle 
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made in one piece to avoid the possibility 
of weakening at joints. All the bearings 
have machine fits and the sliding rods 
are fitted with fiber bushings to make 
them quiet. The slide bearings have been 
increased in length to 5% in. The piston 
or plunger is 2 by % in. Fittings are 
made for spring widths of 1%, 2, 2M 
and 2% in., and shackle bolts, which are 
drilled and fitted with grease cups, are 
made in various sizes. Five different 
spring weights are made, so that the com- 
bination best suited to any particular car 
can be used; charts are supplied to deal- 
ers showing plainly what combinations 
of springs to use under given conditions. 
Price, $10 per set. — Cox Brass Mfg. Co., 
Albany, N. Y 

Sinks Water Valve 

The Binks valve for car washing has 
an automatic shutoff which stops the flow 
of water the moment the operator re- 
leases his hold on the nozzle, a pressure 
of the thumb being sufficient to keep the 
valve open. The nozzle is nickel-plated 
brass with a rubber bumper to prevent 
damaging the paint. It is made for %-in. 
hose and sells for $1. — Star Brass Works, 
Chicago, HI. 

New-Type Lamps for Fords 

This is a set of lamps designed to take 
the places of the standard Ford side and 
tail lamps; they can be attached by bend- 
ing the original brackets. The set in- 
cludes, in addition to the lamps, all 
wiring, connectors, body bushings and 
switch on each lamp. Lenses are of the 
semaphore type. Bulbs are supplied in 
voltage as ordered. The set comes neatly 
boxed, ready for installation, and sells 
for $5. — Wood Mfg. Co., Fairfield, Conn. 

Alfa Spindle Adjuster 

The Affa spindle adjuster for Ford 
cars consists of a strong flat steel spring 
fitting inside the steering rod yoke and 
pressing against the spindle arm, the 
pressure automatically taking up wear 
and preventing rattle from looseness. 
The adjusters sell for 50 cents per pair. 
— W. S. Graffam, Northampton, Mass. 

Burners for Gas Lamps 

Users of acetylene lighting will be in- 
terested in the Brilliant type of burner 
which is claimed to increase the intensity 
of the light three times without increas- 
ing the cost of operation. That is, while 
the common acetylene burner gives 20 
candle power, according to the makers, 
the Brilliant burner will give 60 without 
using any more gas. The burner is in- 
terchangeable with the ordinary burner, 
and its principle depends upon the use of 
the small incandescent button % in. 
diameter. An acetylene jet is projected 
against this button and the upper part 
of the burner is turned so that the face 
of the button is toward the reflector, as 
shown in the illustration. 

This is the position of the button for 




Newtype electric lamp for Ford care 




Affa steering spindle adjuster 




Utility exhaust-operated heater 



ordinary driving. To produce a diffused 
or spreading light it is only necessary to 
turn the white face of the button away 
from the reflector, which will immediately 
cut out the reflector and dim the light. 
The price is $3 per set, consisting of two 
burners complete and one extra button. 
Extra buttons sell for 70 cents per pair. 
— Monosmith Bros., Spencer, Ohio. 

Utility Exhaust Heater 

This heater consists of a tubular foot- 
rest through which part of the exhaust is 
allowed to pass, after which it escapes 
into the air. A small pipe is tapped into 
the exhaust pipe ahead of the muffler and 
is led to one end of the heater-footrest; 
a regulating valve is inserted at the junc- 
tion. The waste pipe at the other end 
of the heater completes the equipment. 
The boring of two small holes in the 
floorboard with the drilling and tapping 
of the exhaust pipe and the screwing of 
the heater to the floor are the only opera- 
tions required for installation. It lists at 
$15.— Hill Pump Valve Co., Chicago, 111. 

Champion Duplex Tire Pump 

It is claimed that the Champion duplex 
diaphragm pump will fill a 3-in. tire up 
to 60 lb. in less than 40 sec, it being pos- 
sible to run it at 800 r.p.m. for an hour 
without trouble. As shown in the illus- 
trations, there is an eccentric driver and 
two diaphragms so that there are two 
pumping operations at every revolution. 
One of the points of design is that the 
pump is so constructed that it is im- 
possible to pump oil into the tire, an ex- 
ceedingly valuable feature inasmuch as 
oil is very injurious to the rubber of the 
inner tube. The principle of operation 
is shown in the sectional illustration. 
These pumps sell for $20 each. — 
Champion Auto Equipment Co., Chicago, 
111. 

Phillips Elliptic Springs for Fords 

Four elliptic springs and all parts for 
attaching to a Ford car in 2 hr., sell for 
$30. — Phillips Bros. Mfg. Co., Jackson, 
Mich. 
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Schatz Annular Bearing Takes Thrust 





Sustains 50 Per Cent of Rated Radial Load in Either Direction 

Without Adjustment 

bearing that the three-point contact increases the load ca- 
pacity since with this arrangement the shock is not trans- 
mitted through the centerline of the ball. Broken balls are 
practically always due to a shock through the center and 
with the three-point contact, the area affected is so much 
greater that the unit stresses are smaller. 

The actual construction of the bearing is shown in the ac- 
companying illustrations and the triangular layout of the 
support is also shown. The cup rings are a press fit in the 
outer case and after assembling the case is closed over the 
cups thus permanently fixing the inter-relationship between 
the various parts of the bearing. 

Maximum Number of Balls Used 

The ball separator, which is also shown, is of pressed steel 
and is a self-locking design without rivets. The principle 
upon which the separator is constructed allows the maximum 
number of balls to be used and also supports them upon their 
axis of rotation or at the points of least friction and wear. 

The accuracy of the balls is checked to 0.0001 in. and the 
surface finish is also carefully checked to insure smooth and 
quiet running. 

All Parts Heat-Treated 

High quality materials are used throughout in manufac- 
ture; all parts being high carbon chrome alloy steel except 
the case and ball separator. All the steels are made to a 
definite analysis and must conform to the required physical 
standards. As a check on the materials, each heat is analyzed 
to determine the chemical constituents of the steel. All the 
parts are heat treated in the furnaces of the Schatz company, 
which are carefully checked by delicate electrical pyrometers. 

The dimensions of the bearings, as regards diameter, width 
and bore are in accordance with the international standards 
covering these points which renders the bearing interchange- 
able with those of other makes. S. A. E. standards are used 
throughout. 



Above — Diagram 
showing bail tup- 
port In Schatz an- 
nular bearing 

Left — Cutaway 
section of Schatz 
bearing, showing 
assembly 



AN annular ball bearing capable of sustaining a thrust 
load of 50 per cent of the rated radial load in either 
direction and without adjustment, has been brought 
out by the Schatz Mfg. Co. of Poughkeepsie, N. Y. The bear- 
ing which is known as the Schatz Universal annular ball 
bearing gains its ability to withstand end thrusts due to the 
arrangement of the outer race which provides two points of 
contact instead of one as in the conventional type of bearing. 
Thus the balls have three points of contact, two points in the 
outer race rings and the third located in the inner race ring. 

The Two-Point Contact 

Referring to the assembly view, it will be noted that the 
outer race is in two parts each of which have a curved recess 
generated on their inner periphery forming a raceway for 
the balls. It is here that the two-point contact is secured. 
A curved ball track is generated on the outside of the cone or 
inner race ring and is designed to allow precise co-axial 
rotation. The curvatures of the raceways in the outer race 
rings and in the cone are 4 per cent greater than that of 
the ball therefore giving, theoretically, point contact, al- 
though under load providing a contact area large enough 
to support a high thrust load. 

The two-point contact of the outer race is so ar- 
ranged that the points are located at a given angle on either 
side of the center line of the bearing while the center line 
passes through the third point of contact at the inner race. 
Diagrammatically the three-point contact gives a triangular 
support which gives a resultant action that permits the high 
end thrusts to be endured. 

Large Thrust Overload Permissible 

While the bearing cannot be called a thrust design, the 
large thrust overload permissible in many cases would 
obviate the necessity for an additional thrust bearing and 
would consequently lessen the cost of the installation as a 
general rule in such instances. It is also claimed for the 



New Steel Piston Design 




C. Y. Knight's steel piston 



THE accompanying cut 
shows a built-up steel 
piston recently the subject 
of a patent granted to C. 
Y. Knight. The idea is, of 
course, to combine lightness 
and strength for purposes 
where cost of production is 
a secondary matter. The 
method for supporting the 
wristpin directly from the 
head permits the pin to 
have a very long bearing 
in the connecting-rod, and 
the piston should be a far 
better manufacturing prop- 
osition than a steel piston 
cut from the bar in one 
piece. 
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More Class Legislation 

THE proposal in the President's message to Con- 
gress to tax automobiles 50 cents per horse- 
power and also to impose a tax of 1 cent per gallon 
on gasoline can only be looked upon as a double tax- 
ation on progress. It is class taxation of a highly 
discriminatory character and a movement that will 
meet with country-wide opposition, not because the 
people do not want to carry their just share of the 
burden of taxation for national defense or other 
legitimate measures, but, because the present plan is 
diametrically opposed to the spirit of equality de- 
fined in the constitution. 

In meeting emergencies, such as Congress is to- 
day confronted with, the equitable plan is to tax all 
forms of business on a uniform basis, rather than 
the highly unfair method of selecting certain busi- 
nesses that may be more in the public eye than oth- 
ers and placing the burden on them. The American 
citizen is fully cognizant of the necessities of taxa- 
tion, he or she does not desire to shirk responsibili- 
ties to the nation, but asks for a just division of them. 

Automobilists are in accord with any effective, just 
program, and hundreds of thousands of them stand 
ready to place their cars at government disposal for 
national defense if emergencies arise, but these hun- 
dreds of thousands shou'd determinedly combat this 
latest form of class taxation. 



Progress in Ignition 

DURING no period of the history of the automo- 
bile industry has the demand for the most effi- 
cient ignition been so great as at present. The re- 
quirements are more severe upon this part of the 
motor functioning than ever before and it is but nat- 
ural that developments have been made in the igni- 
tion field and are even now in progress. 

Higher speeds and more cylinders are translated 
to the ignition manufacturer in terms of more sparks 
per minute. This means faster breaker mechanisms, 
faster coils and the elimination of inefficiencies due 
to lag in the current and due to losses of time in the 
mechanical actuating mechanism. The methods by 
which the difficulties have been overcome show that, 
highly ingenious as the ignition system of to-day 
is, its limit and capacity have not even nearly been 
reached. 

Perhaps the most significant feature of the ignition 
development is that in no case has it been necessary 
to abandon the elementary principle upon which a 
system operates. Where makers have made im- 
provements it has been merely in the way of light- 
ening breaker parts to overcome inertia, increasing 
the speed of the coil by improved manufacture and 
simplifying and rendering more efficient the switches 
controlling the circuit and the mounting of the unit 
on the motor. 

Ignition for eights and twelves running at high 
rotative speeds has not puzzled to any alarming ex- 
tent ignition manufacturers, and where twelve-cylin- 
der motors have been brought out, makers have not 
been put to any difficulty in securing suitable igni- 
tion for them. Improvements, however, are under 
way even now in the multi-cylinder field and there 
is no doubt that important ignition progress will be 
noted within the next few months. 



Lubrication in Extenso 

THE European car described on page 1 is not 
being manufactured yet, as manufacturing is 
understood even in Europe, but even though it is 
no factor on the markets of the world, even though 
it may never be manufactured in its present form 
exactly, it marks a milestone in automobile develop- 
ment. It is reputed to perform well, but did it lack 
power; did the main frame design prove wrong, the 
axles weak, the motor inefficient, it would make no 
difference. A car which needs no attention what- 
ever more often than twice a year is so important 
an advance in idea upon the conventional principles 
of automobile engineering that it cannot ever again 
be forgotten. 

This car demonstrates that complete automatic 
lubrication for every part, however small, is a prac- 
tical possibility, and that its cost would not be pro- 
hibitive. The application to a more conventional 
type of chassis is a mere matter of detail work, it 
is the maiOL principle that is so impressive. In a 
year of enormous development in America and of 
equally great stagnation in Europe, the latter hemi- 
sphere has to its credit at least this achievement. 
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S. A. E. Winter Ses- 
sion Program 

Standards Committee Meets 
Jan. 4 and Whole Body 
on Jan. 5 and 6 

New York City, Dec. 7— The pro- 
gram for the winter activities of the 
Society of Automobile Engineers which 
will extend over Wednesday and Thurs- 
day, Jan. 5 and 6 as regards the meeting 
of the whole body, and Jan. 4 for the 
Standards committee has been tentatively 
announced. The meeting will be held 
at the Engineering Societies Bldg., at 
29 West Thirty-ninth Street, and the 
dinner on Thursday, Jan. 6, at Hotel 
Plaza at 8 p. m. 

Details of the tentative program are 
given in the November Bulletin of the 
society as follows: 

Wednesday, Jan. 6, 9.30 a. m., Engi- 
neering Societies Building, Business Ses- 
sion, Treasurer's Report, Reports of Tel- 
lers of Election of Officers, Report of 
Membership Committee and New Busi- 
ness. 

Standards Committee Reports: — Re- 
port of Electrical Equipment Division, 
A. L. Riker, vice-president and chief en- 
gineer of the Locomobile Co. of America; 
Report of Engine and Transmission 
Division, Prof. W. T. Fishleigh, Engi- 
neering School, University of Michigan; 
Report of Electric Vehicle Division, A. J. 
Slade, consulting engineer; Report of 
Iron and Steel Division, K. W. Zimmer- 
schied, metallurgist, General Motors Co.; 
C. H. Loutrel, Report of Lock Washer 
Division, C. H. Loutrel, assistant factory 
manager, National Lock Washer Co.; 
Report of Miscellaneous Division, John 
G. Utz, consulting engineer, Perfection 
Spring Co. ; Report of Research Division, 
David L. Gallup, professor, gas engineer- 
ing and consulting engineer, Worcester 
Polytechnic Institute; Report of Springs 
Division, C. W. McKinley, chief engineer, 
Willys-Overland Co.; Report of Truck 
Standards Division, W. P. Kennedy, con- 
sulting engineer. 

Professional Sessions 

Thursday, Jan. 6, 9.30 a. m., Audi- 
torium of the Engineering Societies 
Building, Professional Session; Presi- 
dent's Address, Wm. H. Van Dervoort, 
president and general manager, Moline 
Automobile Co.; Address of President- 
Elect; Effect of Sulphur Content in 
Steel, Dr. J. S. Unger; Electric Bulbs 
for Automobiles, Henry Schroeder. 

Thursday, Jan. 6, 2 p. m., Professional 
Session, Battery versus Magneto Igni- 
tion; Alexander Churchward, vice-presi- 
dent, Gray & Davis Co., Frank Conrad, 
electrical engineer, Westinghouse Elec- 
tric & Mfg. Co., Dr. R. H. Cunningham, 



chief electrical ignition engineer, Split- 
dorf Electrical Co., E. Gassman, tech- 
nical director and secretary. Eisemann 
Magneto Co. and Electric Lighting and 
Starting, Joseph Bijur, president, Bijur 
Motor Lighting Co. 

Mid-West Section S. A. E. Elects 
Officers 

Chicago, III., Dec. 2— Formal organ- 
ization of the new Mid-West section of 
the Society of Automobile Engineers 
with headquarters at Chicago was com- 
pleted at a meeting of members of the 
Society from Illinois, Indiana, Wisconsin, 
Minnesota, Iowa, and northern Indiana 
at the Chicago Automobile Club last 
night. This is the outgrowth of a move- 
ment among members of the S. A. E. in 
this territory which took shape Oct. 14 
at the time of the meeting of the Stand- 
ards Committee of the general society 
in the organization of a temporary sec- 
tion and election of temporary officers, 
with W. H. Vandervoort of the Moline 
company, President of the Society, as 
chairman. 

Permanent officers were elected last 
night as follows: Chairman, F. S. Place, 
vice-president, the Buda company; vice- 
chairman, J. W. DeCou, factory man- 
ager, Thos. B. Jeffery Co.; treasurer, 
Charles W. Steiger, president Stromberg 
Motor Devices Co.; secretary, Darwin S. 
Hatch, Editor Motor Age; assistant to 
secretary, H. W. Connell, Central Con- 
tinuation School, Milwaukee. The gov- 
erning board consists of the above officers 
with addition of Daniel Rosch, assistant 
professor of Experimental Engineering, 
Armour Institute of Technology. 

Headquarters have been established 
at the Chicago Automobile Club. There 
are between fifty and sixty members of 
the Society in Chicago and 200 in the 
territory embraced by the new section. 

Three New Jones Models 

Wichita, Kan., Dec. 3 — The Jones 
Motor Car Co., this city, is bringing out 
three new models, two of which will ap- 
pear on a six-cylinder chassis with 
122-in. wheelbase as a seven-passenger 
touring car and a roadster, the third 
model being a five-passenger touring car 
on a 110-in. wheelbase chassis and using 
a small six motor. 

W. A. King is production manager and 
chief engineer of the company and N. A. 
Wise has been appointed chief engineer 
and assistant production manager. 

Detroit S. A. E. Fund Is $2,900 

Detroit, Mich., Nov. 30 — The Eclipse 
Machine Co., has been added to the list 
of contributors to the maintenance fund 
of the Detroit Section of the Society of 
Automobile Engineers. The total con- 
tributed to Nov. 15 is $2,900. 



231,713 Registered 
in New York 

Divided into 171,698 Cars and 
22,949 Trucks— 2194 
Dealers 

Albany, N. Y., Dec. 8 — Over 36 per 
cent increase in the number of automo- 
biles registered in New York State since 
Feb. 1, is revealed in the statement is- 
sued to-day by Secretary of State Hugo. 
The latest figures show that up to Dec. 4 
there were 231,713 owners registered 
and 79,899 chauffeurs. The majority of 
cars registered, according to the records, 
are under 25 hp., the exact number be- 
ing 112,373, while of the remainder, 70,- 
426 are under 35 hp.; 21,790 under 50 
hp. and 1224 of 50 hp. or more, or seven- 
ty-four less than the total in 1914. In 
comparison with the State Census fig- 
ures, taken in June, the count shows that 
there are about forty inhabitants to 
each car registered, or 122 persons for 
each chauffeur licensed. 

22,949 Trucks 

The total of 231,713 cars registered 
so far includes 171,698 passenger cars; 
22,949 trucks, while there are 2194 deal- 
ers registered, each having from one to 
twenty-five cars in stock, although these 
machines prior to their sale are not usu- 
ally registered separately. There were 
6807 duplicate sets of plates issued to 
these dealers. The figures for the same 
period last year were 169,280, 150,501, 
17,037 and 1742, respectively. Of the 
chauffeurs licensed so far, 58,179 were 
renewed from last year, when the total 
number licensed was 65,773, while 21,- 
720 are new. 

Standard in Small Track Field 

Detroit, Mich., Dec. 3 — The Stand- 
ard Motor Truck Co., this city, has added 
a 2-ton worm-drive truck, selling at 
$2,000, to its present list of 3- and 5-ton 
models. 

The company will later add a 1- and 
1%-ton model. In order to take care 
of the manufacture of its new models, 
the company will make additions to its 
plant. 

Bieling Joins Nordyke & Marmon 
Indianapolis, Ind., Dec. 7 — W. M. 
Bieling has resigned as sales manager 
of the Premier Motor Mfg. Co., this 
city, and joined the sales organization 
of the Nordyke & Marmon Co. 

De Palma Joins Packard 
Detroit, Mich., Dec. 4 — Ralph De 
Palma has joined the Packard Motor 
Car Co., this city, as a member of the 
engineering testing department. 
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Goodyear Earns 
5J% on Common 

Sales $36,490,652-Net Income 
$5,137,082— Assets 
$14,500,000 

Akron, Ohio, Dec. 7 — The earnings 
of the Goodyear Tire & Rubber Co. for 
the year ended Oct. 31, after all charges 
were deducted, were approximately 5% 
per cent on the common stock. The 
company's sales were $36,490,652, 
against $31,056,128 in the previous 
twelve months. Its net income was $5,- 
137,082. Its current assets are $14,- 
600,000 and its current liabilities $1,- 
944,000. 

The balance sheet as of Oct. 31 fol- 
lows: 

assets 

1916 1914 

Real estate and bldgs... $3,883,946 $3,606,537 
Machinery and fixtures. 3,962,260 3,208,107 
Patents, trade m'ks, etc. 1 1 

Securities owned 809,326 777,649 

Pfd. stock purchased... 258,459 343,593 
Notes receivable of of- 
ficers, employees, cap- 
ital stock 1,046.816 805,283 

Inventory 7,763,189 4,567,460 

Accts. and notes receiv. 4,759,246 3,328,693 
Advances to agents, etc. 278,070 280,655 

Cash on deposit 1,766,352 2,862,706 

Advances to Goodyear 
Imp. Co. and Goodyear 

Heights Realty Co.... 1.047,661 885,315 

Suspended assets 334.067 440,438 

Prepaid rentals, etc 371,529 352.893 

Total $26,279,927 $21,459,335 

LIABILITIES 

Preferred stock $6,650,000 $7,000,000 

Common stock 8,377.200 7,991,110 

Purchase accts. payable. 1,565,705 410,575 

Sundry accts. payable... 378.894 257,609 

Res. for doubtful accts. . 558,956 564,327 

Depreciation of plant. . . 1,717,230 1,183,418 

Surplus 7,031,940 4,052,395 

Total $26,279,927 $21,459,335 

Mercer Uses Aluminum Pistons 

Trenton. N. J.. Dec. 6— The an- 
nouncement of the line of cars made by 
the Mercer Automobile Co., of this city, 
shows that only minor refinements have 
been made for 1916, especially as re- 
gards the chassis lengths and in the body 
work. 

The new series is known as the 22-72 
model and in general design the new 
models adhere closely to the previous 
22-70. Four different body styles are 
offered, a six-passenger, four-passenger, 
runabout and raceabout. The six-pas- 
senger touring is adapted to family use 
while the four is a sporting model. Both 
of these cars have 132-in. wheelbase. The 
runabout and raceabout are built on a 
chassis of 115-in. wheelbase. The race- 
about is a special speed car with a guar- 
anteed speed of 1 mile in 48 sec, or 75 
m.p.h. 

While in general the bodies have the 
same distinctive appearance as those of 
a year ago, the interior has been im- 
proved; for instance, the auxiliary seat 
compartment of the six-passenger is fin- 
ished in black walnut paneling. Doors 
that roll out of sight like the cover of a 



roll-top desk hide the extra seats. A 
complete set of tools is carried 'in a 
special compartment built into the right 
front door. 

Under the center cowl of the sporting 
model are three separate compartments 
for carrying Thermos bottles and miscel- 
laneous items. The middle compartment 
is sufficiently large to carry a suit case. 

Power plant is the same four-cylinder 
L-head design, 3% by 6% in. giving an 
S. A. E. rating of 22 hp. although the 
makers claim 72 on the block. The pis- 
ton displacement is 298.2 cu. in. Very 
light reciprocating parts are used, the 
connecting-rod weighing with four bolts, 
3 lb. 5 oz. These are drop forgings from 
special high tensile steel. The pistons 
are aluminum and the only attachment 
to the exterior of the motor is the Zenith 
carbureter, the manifold being cast in- 
tegrally with the cylinders. 

The prices are $3,000 for the touring 
and sporting models, $2,900 for the run- 
about and $2,750 for the raceabout. 

Franklin to Increase Common to 

$2,000,000 

Syracuse, N. Y., Dec. 4 — Stockholders 
of the H. H. Franklin Mfg. Co. on Dec. 
8, vote to increase the common stock 
from $900,000 to $2,000,000. The pre- 
ferred stock, amounting to $600,000, is 
all in the treasury of the company. 

Sparks-Withington Buys Cleveland 

Radiator Co. 

Jackson, Mich., Dec. 4 — The Sparks- 
Withington Co., this city, manufacturer 
of automobile signals, radiator fans, etc., 
has completed arrangements for the pur- 
chase of the factory, equipment, and 
commercial good will of the Cleveland 
Radiator Co., Cleveland, Ohio, which has 
manufactured honeycomb radiators for 
the trade. The complete equipment of the 
Cleveland factory will be moved to this 
city and installed in the old Sparks- 
Withington plant where the manufacture 
of honeycomb radiators will be started. 
Quantity production will be under way by 
Feb. 1. The Sparks-Withington com- 
pany will soon break ground for a large 
addition to its plant. 

Elliott of United Truck to Sail 
Grand Rapids, Mich., Dec. 7 — E. M. 
Elliott of the United Motor Truck Co., 
will sail Dec. 11 for Europe to observe 
United trucks in action in England and 
on the Continent. 

G. P. Sweet has been made general 
manager to succeed Elliott. Mr. Sweet 
returns from Detroit, where he has been 
engaged for several years in the manu- 
facturing business. 

Another appointment is that of George 
H. Duck as general sales, advertising 
and factory manager of the United 
Truck Co. Mr. Duck has been with the 
company since September. 



Pouvailsmith Corp. 
Formed 

Buys Essex Rubber Condensite 
Dept.— Warm Hand Steering 
Wheel Corp. Absorbed 

Poughkeepsie, N. Y., Dec. 4 — The 
Pouvailsmith Corp., capitalized at 
$2,500,000, has been organized here and 
has purchased the condensite department 
of the Essex Rubber Co., Trenton, N. J. 
Condensite is a chemical product of 
formaldehyde and carbolic acid and 
makes one of the best non-conductors 
known, also having a highly polished 
surface. It is used extensively in the 
manufacture of steering wheels, ac- 
cessories and many other products. In 
connection with the taking over of the 
condensite department of the Essex com- 
pany the Pouvailsmith Corp. will absorb 
the Warm Hand Steering Wheel Corp. 
of this city. 

Of the $2,500,000 capital of the new 
corporation $500,000 is preferred and 
$2,000,000 common. There is no stock 
for sale. The officers of the company 
are Grant E. Smith, Elias C. Vail, vice- 
president, J. Wilson Poucher, treasurer 
and Henry S. Morgan, secretary. Mr. 
Morgan has been factory manager for 
the Essex Rubber Co. since the begin- 
ning of its condensite business and will 
be director and factory manager of the 
Pouvailsmith corporation. 

For factory purposes the Pouvail- 
smith Corp. has purchased 5 acres of 
land fronting on Smith Street and ex- 
tending east along the Central New Eng- 
land railroad tracks, where three build- 
ings, having a total length of 340 ft. 
and a width of 60 ft., will be erected 
immediately. The railroad will provide 
a spur for the factory. The new plant 
will begin operations with about 100 em- 
ployees. Until this is ready the Pouvail- 
smith Corp. will operate the condensite 
department of the Essex company in 
Trenton, of which it is now in possession. 

Puritan Buys Cartercar Parts 

Detroit, Mich., Dec. 8 — The Puritan 
Machine Co., this city, has bought out- 
right the Cartercar parts business. The 
contract with the General Motors Co. as 
executed by the Puritan company, pro- 
vides that service for the Cartercar is 
secured complete in every detail as long 
as the life of the car. 

Webber Joins Haynes-Ionia Co. 
Ionia, Mich., Dec. 4 — H. B. Webber, 
president of the National Bank of Ionia, 
and several manufacturing concerns, has 
accepted the position of general manager 
of the Haynes-Ionia Co., one of the big- 
gest manufacturers of automobile bodies, 
and sheet metal parts in the country. 
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English Automobile Engineers Are Not 
Neglecting Development, Despite War 

Water-Cooled Rotary Engine and Gas Turbine 

Under Way— Work on Sleeve- Valve Eight and 

Several Small Cars— A New Rear System 



London, Eng., Nov. 25 — The great ad- 
vance made by American automobile en- 
gineers during the course of the last two 
years has been obvious to the automobile 
world at large. There were many who 
prophesied at the outbreak of war, that, 
until its close, ordinary commercial 
progress would be largely stagnated. 
The automobile progress made in Amer- 
ica has given the lie direct to such 
assertions. Even in Europe it has been 
commented on several times in English, 
French and German journals. The 
country most concerned, however, is cer- 
tainly Great Britain. 

While the actual causes of recent 
tariff on imported automobiles are un- 
doubtedly cumulative, it is nevertheless 
an open secret that the advance made 
by American manufacturers in design, 
materials and workmanship was a po- 
tent factor in the deliberation of British 
manufacturers when they decided to ap- 
proach the government for legislative 
protection. Had not American cars im- 
proved in the way they have, the British 
manufacturing trade would not have 
been so perturbed. It is admitted that 
so far as general specification goes, the 
American product is very far in advance 
of the British automobile speaking in 
terms of average — as it was known at 
the outbreak of war. One is led, there- 
fore, to wonder what automobile manu- 
facturing in England is doing. Is it 
sitting down calmly under fate, with 
hands tied by the force of circumstances, 
merely watching American progress in 
design? Is it able, while chiefly con- 
cerned with the production of munitions 
in its motor car factories, to give atten- 
tion to the all-important question of 
automobile progress? A knowledge of 
the facts will come as a surprise to many 
people. Automobile England is very 
wide awake. 

Study Engine Designs 

A number of British manufacturers 
are deep in the study of engine design 
so far as the question of the number of 
cylinders is concerned. When the eight 
movement started in America it was not 
taken very seriously by the leading 
British manufacturers. Now, however, 
things are quite different. Not only is 
the eight being worked upon by several 
leading manufacturers, but in one case 
of importance at least, the twin six is 
engaging the serious consideration of 
the designing and experimental staff. 
Two experiments, they are no more as 



yet, go even in advance of American 
ideas, as in one case a water-cooled rot- 
ary engine is now being tried out ex- 
perimentally by its inventor for a large 
manufacturer, and in another a new 
form of gas turbine is being finished off 
on paper. Of these two propositions 
the former is promising, though con- 
siderable trouble has been encountered 
in making the rotating flapper pistons 
gas tight. 

In regard to the question of the eight 
and the twin six, however, matters are 
on a more substantial basis. A number 
of firms are working along these lines, 
and the results so far obtained are very 
good. 

The chief engineer of a large firm is 
loud in praise of eight possibilities. 

An Electric Gearshift 

There is a very ingenious new elec- 
trically-controlled gearbox, which is find- 
ing much favor. To be able to make a 
perfect change by merely pressing a but- 
ton on the steering wheel is undoubt- 
edly an ideal method. It has already 
been proved possible and it now only 
remains to prove whether or not the in- 
vention is practicable as a manufactur- 
ing proposition and whether it will prove 
sufficiently reliable not to require the 
usual lever control as an emergency 
standby. 

A Sleeve-Valve Eight 

Then again, there is a sleeve-valve 
eight under way. Just before the out- 
break of war, Minerva in Belgium was 
also busy with the design of a sleeve- 
valve eight. As this firm has proved 
the high efficiency of this type of engine 
in the racing world, its eight, if it sees 
the light of day, shall prove a very in- 
teresting proposition. 

British manufacturers are studying 
the refinement of these new engines very 
carefully. Such things as the perma- 
nency of tappet adjustment, the elimi- 
nation of vibration and the reduction of 
skin friction for the passage of the inlet 
and exhaust gases are studied just as 
carefully as detail units of design, as 
the whole proposition is as an engine. 
In a word, the British manufacturer 
who puts an eight on the market after 
the war is expecting to take a place 
right in the front with the new develop- 
ment. In just the same way as the 
Britisher has claimed superiority for 
his product on account of its excellence 
in material and workmanship in the 



past, so will he in the future on the new 
engine. If close application and care- 1 
ful experimenting are not behind their 
usual value, the eights to be marketed 
in the future by several leading British 
firms will undoubtedly be of a very high 
grade. 

New Car Models 

Even in England, the majority of mo- 
torists picture their own car factories as j 
entirely engaged on the production of j 
munitions. Speaking broadly, they are, 1 
but nevertheless a number of firms are j 
still able to make cars, and a few are 
still being made and sold to the ordi- 
nary public. After the panic of the 
early days of war, British manufac- 
turers naturally began to think of their 
future in the happy days when piping 
peace reigns once more. In most of the 
chief factories it has been found possi- 
ble to do something in regard to new 
models, or redesigning the pre-war exist- 
ing ones to bring them up to date. A 
number of actual new cars are on the 
road for test at the present time. It is, 
however, more important to know that 
the quality of the firms is first rate. 
Among such cases are several of the 
leading firms in Britain, though as the 
new cars are commercial secrets we can- 
not refer to them by name. A famous 
firm has an entirely new design of small 
car, like a Ford, so far as the idea of 
providing the maximum for a minimum 
outlay is concerned. It will probably be 
sold at a good deal less than half the ' 
cost of the cheapest car previously sold 
by the firm in question. The car itself 
is not only interesting as a designing 
proposition, but is a good performer. 
Acceleration and hill climbing are both 
markedly good characteristics, and the 
initial cost and upkeep are both low. 

Two firms whose racing records are 
well known have also produced entirely 
new models. In one case it is a small 
car, much smaller and cheaper than the 
firm has previously produced and in the 
other case it is a much larger and more 
luxurious car. Then there is another 
firm that specialized on one model only, 
and a very popular one, before the war, 
that has brought out an improved form 
of the same general design, but larger 
and more commodious, and with a num- 
ber of improvements. This firm is also 
carefully maturing plans for a quick 
continuation of its ordinary business 
routine so soon as the war is over, and 
its expectations of a large sale for the 
new model will in all probability be 
fully realized. 



A New Rear System 

One more case as indicative of the 
general trend in England may be cited 
and it is an important new entrant into 
the field of car production. A large 
firm of accessory manufacturers has the 
first chassis of its new venture on the 
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road, and the preliminary trials have 
been quite satisfactory. It is a small 
car largely on conventional lines, but 
with a new system of rear suspension 
which prevents the chassis from being 
on orthodox lines. It is early yet to 
prophecy either success or failure for 
this new venture, as it has only just 
seen the light of day so far as road 
trial is concerned. 

It will be seen from the preceding in- 
formation, that the idea so prevalent 
that England is not, and cannot, do any- 
thing to keep pace with automobile 
progress, is far removed from fact 

Hercules Motor Mfg. Co. Formed 
with $500,000 Capital 

Canton, Ohio, Dec. 4 — The Hercules 
Motor Mfg. Co. has been incorporated in 
this city with a capital of $500,000 by 
backers of the Ohio Motor Mfg. Co., 
which will soon build a large plant in the 
Aultman group. 

The incorporators of the company are 
H. E. Black, E. A. Nist, J. M. Baer, 
H. L. Alexander and I. M. Chandler. The 
charter of the company authorizes it to 
manufacture, buy, sell and deal with 
motors and motor devices and internal 
combustion engines for use in automo- 
biles, trucks, tractors and all self-pro- 
pelled vehicles. 

It has been decided to build in the 
Aultman group a plant 65 by 400 ft., two 
stories, at an estimated cost of $50,000. 
Work on the building will start at once. 
One hundred and fifty men will be em- 
ployed. Under the direction of Charles 
Ballough, consulting engineer and de- 
signer, an organization is now at work 
at Springfield turning out sample mo- 
tors, etc 

Saxon Builds 19,036 Cars 

Detroit, Mich., Dec. 6 — With the pro- 
duction for December estimated at 1500 
cars, the total output of the Saxon Mo- 
tor Car Co., for 1915, is estimated to be 
19,063 cars, or 11,740 more than in 1914 
when 7323 cars were made. The produc- 
tion for 1916 is planned to be for 30,000 
cars or more. Figures for 1914 and 1916 
are: 



, Year > 

Month 1915 1914 Increase 

January 706 706 

February 844 18 831 

March 1,041 470 671 

April 1,738 762 976 

May 2,024 1,256 769 

June 2,710 1,787 923 

July 1,668 618 1,040 

August 1,799 876 928 

September 1,168 641 617 

October 1,935 460 1,476 

November 1.950 176 1,776 

December ••1,600 266 1.234 



Total 19.063 7,323 11,740 



••Estimate only. 

By acquiring the four-story brick 
plant formerly occupied by the Stude- 
baker Corp. on Franklin Street, the 
Saxon company has added nearly 60,000 
sq. ft of floor space to its plant which 
now has more than 120,000 sq. ft. 



Business Booms in 
Southwest 

Car and Accessory Dealers 
Find Oil, Wheat and 
Cotton Boost Sales 

Kansas City, Mo., Dec. 4 — The month 
just ended brought a tremendous volume 
of business to the car and accessory 
dealers who supply the Southwest trade 
from here. With bank clearings in Kan- 
sas City making high record marks 
every year, with the wheat beginning to 
move from Kansas to the markets, with 
oil on the jump in Oklahoma after a big 
crop year, and with unusually open 
weather throughout the entire district, 
heavy sales have resulted and dealers 
expect their branches will enter the new 
year with practically no unsold cars on 
hand. 

Record Bank Clearings 

The bank clearings are, of course, the 
best barometer of the district Three 
records were broken in the month of 
October, and in November the same 
story was repeated with a total for the 
thirty days of $394,019,926 — the banner 
month in the history of the local clear- 
ing house association. The clearings for 
the entire year of 1914 were $3,015,- 
811,567, but with the close of November 
this year has broken that high figure 
by $442,000,000. Bankers confidently 
expect the year's total to approximate 
$4,000,000,000. 

The largest volume of local business 
comes, of course, from Kansas where 
the farmers have been blessed with a 
big wheat crop that commands unusually 
high prices and, because of the record 
yield of a year ago, have fewer mort- 
gages and notes to pay off than in pre- 
vious seasons. The 1914 crop cleaned up 
old debts that had been hanging over; 
the 1915 wheat will go largely into the 
purchase of automobiles, pianos, etc. 

Oklahoma Doing Well 

Oklahoma is doing well. The cotton 
crop was large, so was corn and wheat, 
and prices on all three products are 
high. Some sections of the State are 
experiencing their first good season in 
three years. They are buying cars 
heavily. 

But of more importance to Oklahoma 
is the present oil boom that has steadily 
raised the value of the crude product at 
the well until now it is selling at $1 a 
barrel, with additional royalties being 
paid by some companies in order to meet 
their demands. Boom stories of new 
fields opened, of men suddenly rising to. 
wealth, of scraggly land on which poor 
farmers have been scratching for a liv- 
ing for years turning into big produc- 



tion centers, and of persons holding old 
leases cashing them in for big profits 
and easy money. 

Missouri has not been so fortunate, 
however. Rains throughout the summer 
cut down the grain crops somewhat but 
business conditions throughout the State 
are sound. The mining districts of the 
southwestern section of the State are 
producing heavily to meet the war-time 
prices. 

Prosperity Hits the South 

Louisville, Ky., Dec. 8 — Southern 
automobile dealers, branch managers, 
factory representatives and manufac- 
turers are elated over the remarkable 
business expansion in the South, which is 
one of the outstanding features of the 
prosperity now sweeping the country. 
This means an increase in the sale of 
automobiles, it is predicted. 

Optimism is in evidence everywhere, 
and those in close touch with the auto- 
mobile trade in the South declare that 
1916 will be the biggest year in the his- 
tory of the industry below the Mason and 
Dixon line. A conservative estimate, 
based on interviews with leading dealers, 
points to an increase of about 50 per 
cent in the sales during the past four 
weeks over the same period last year. 
Some say they have sold twice as many 
cars, 

Willemin Resigns from Hupp 

Detroit, Mich., Dec. 4 — A. B. Wil- 
lemin, who was assistant general man- 
ager of the Hupp Motor Car Co., has 
resigned. 

Jarman with Canadian Briscoe 
Jackson, Mich., Dec. 4 — Walter G. 
Jarman has been appointed treasurer 
and general manager of the Canadian 
Briscoe Motor Co., and will locate in 
Brockville, Ont. Mr. Jarman has been 
assistant sales manager of the Briscoe 
company here 

Lewis Joins Campbell-Ewald Agency 

Detroit, Mich., Dec. 4 — E. St. Elmo 
Lewis, one of the best known advertising 
and sales executives in the country, has 
joined the Campbell-Ewald Co., adver- 
tising agency, as advertising and sales 
counsel. 

Revoke Drawbacks to Members of Old 
A. L. A. M. 
Washington, D. C, Dec. 6 — Secretary 
of the Treasury has informed the col- 
lector of customs at New York that in 
view of the fact that treasury decision 
of Dec. 19, 1908, providing for the pay- 
ment of drawback on automobiles manu- 
factured by members of the A. L. A. M. 
with the use of imported materials, has 
become inoperative as to a large number 
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of the members of said association and 
that conditions of manufacturing have 
changed to a great extent since the pro- 
mulgation of said decision, the same has 
been revoked, the revocation to become 
effective as to all shipments exported on 
and after Dec. 24. The department has 
advised all members of the revocation 
and that an application for a new rate 
of drawback must be made by each mem- 
ber to cover shipments after Dec. 24. 

Price Advanced 1 Cent on Gasoline 
for Export 

New York City, Dec. 6 — The Stand- 
ard Oil Co. of New York has advanced 
the export price of gasoline 1 cent a gal- 
lon, covering all grades and all packages, 
to take effect at once. 

Unprecedented demand, it seems, in- 
stead of reducing the price of gasoline 
has had an opposite effect. One effect 
of the high cost of gasoline is the in- 
ability of the Standard Oil Co. to supply 
the demand. 

An unforeseen shortage in Oklahoma 
is the main factor in the present high 
prices. Last year the fields in that State 
produced between 300,000 and 400,000 
barrels of crude oil per day and it was 
expected that the production would be 
kept up for at least two years. Suddenly 
the fields seemed to peter out and the 
production at present is about 100,000 
barrels per day. 

Added to the large domestic demand is 
that of Europe, which is using more 
gasoline than it was in time of peace 
and producing very little. Its importa- 
tion is almost entirely from the United 
States, the quantity obtained from Can- 
ada being very small. What is being 
produced in Russia and Galicia is not 
known. 

With this large European demand on 
hand, the Standard Oil Co. has been 
hampered by the scarcity of ships. 
England has taken out of the market 115 
ships that were available for use. This 
company uses tank steamers or carriers 
to transport much of the crude from 
Texas, Mexico and South America and 
there is danger of confiscation by the 
belligerents. The company was paying 
$3.50 per day per ton on chartered boats 
but the- scarcity has brought the price 
up to $42. 

In Georgia gasoline has been advanced 
in price on the tank wagon basis, 1 cent 
a gallon, at all stations in Georgia and 
Alabama. The price at Atlanta is now 
21 cents and at Savannah 19 cents. 

The Atlantic Refining Co. has ad- 
vanced the price 1 cent to 19 cents a gal- 
lon in Pittsburgh. 

The price of gasoline advanced an- 
other cent throughout Southern Califor- 
nia to-day, now selling for 15 cents in 
Los Angeles where it sold for 11 cents 
but a few weeks ago. 
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Export Shipments 
Tied Up 

Freight Congested — Use of 
Open Cars Advised to 
Alleviate Conditions 

New York City, Dec. 7 — The conges- 
tion of freight at this and other export 
shipping cities along the Atlantic Coast 
has caused much concern to the auto- 
mobile traffic managers in Detroit and 
other cities. It is estimated that 65,000 
cars are tied up at or near New York 
City alone. 

On account of the present condition of 
affairs the traffic department of the Na- 
tional Automobile Chamber of Commerce 
has given its advice on how to alleviate 
this and to expedite shipments. By the 
shipment of automobiles in open cars in- 
stead of in the now much scarce closed 
cars, it is advised that the present 
scarcity of automobile equipment, will at 
least be relieved. It is stated that au- 
tomobiles, passengers or freight, for ex- 
port, can safely be shipped on open cars, 
and in fact a considerable proportion of 
the shipments have been made on such 
cars. 

Another suggestion is made in the way 
shipments are made. Railroad officials 
have stated that many of the automobile 
factories are loading for export mixed 
carloads of automobiles containing ma- 
chines for different countries and which 
have to be lightered to two or more 
steamship lines. This has resulted in de- 
lay to cars in which part of the lading 
is left over, and this has happened even 
when the same factory a few days later 
shipped a similar mixed lot. In other 
words, straight carload lots containing 
machines all for the same country or 
steamship line, should be planned. 

The free time allowed on export ship- 
ments will be reduced from thirty to fif- 
teen days by tariff publication effective 
Jan. 1, 1916. Automobile shippers should 
therefore forward only shipments for 
which ocean space is positively booked 
and assured. 

$2,627,000 in Cars and Trucks from N. Y. 

New York City, Dec. 6 — Exports of 
automobiles, trucks, tires and parts dur- 
ing the week ending Nov. 20, from this 
city to the belligerent countries amounted 
to $2,627,000, divided as follows: Trucks, 
$1,479,000; automobiles, $574,000, and 
automobile parts and tires, $574,000. 

Annual Tax for District of Columbia? 

Washington, D. C, Dec. 6 — An entire 
change in the method of assessments for 
taxation and operation of automobiles 
in the District of Columbia is proposed 
by the Commissioners in their report to 
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Congress made to-day. The commission- 
ers desire that instead of assessing auto- 
mobiles as personal property and issuing 
a license tag that is good indefinitely, an 
annual license for the operation of such 
machines shall be charged in lieu of the 
personal tax. The proposed new legis- 
lation provides that on and after Dec. 
31, 1916, all licenses, including identifica- 
tion tags and registrations for motor 
vehicles heretofore granted shall become 
void and on and after Jan. 1, 1917, there 
shall be charged annually for the licens- 
ing and registration of motor vehicles a 
sum to be fixed by the District Com- 
missioners. 

New Law for New York? 

New York City, Dec. 8 — As the result 
of a conference between Police Commis- 
sioner Wood, Secretary of State Hugo 
and Chief Magistrate McAdoo, a bill for 
regulating automobile traffic has been 
prepared for presentation to the Legis- 
lature. 

It provides that all operators and 
owners of automobiles must obtain 
licenses from the secretary of state, 
who will have a corps of examiners. The 
secretary of state is given power to re- 
voke licenses for violations of the traf- 
fic regulations, after a hearing, except 
in cities of the first class, where the 
power of revocation will rest with the 
police commissioner. 



Iowa Owners Must Register Cars by 
April 1 

Des Moines, Iowa, Dec. 4— W. S. 
Allen, Secretary of State in Iowa, rules 
that only owners of automobiles who will 
not use their cars in 1916 will be re- 
lieved of the necessity of registering 
their machines before April 1. Penalties 
will be assessed for failure to register 
by that date. Under the old law auto- 
mobile owners who did not intend to use 
their cars before June or July were not 
required to register their machines be- 
fore that time but the new law requires 
registration before April 1 if the car is 
to be used at any time during the year. 

Truck Speed Limit in Maryland 
Baltimore, Md., Dec. 4 — Harry A. 
Roe, motor vehicle commissioner for 
Maryland, has taken a decided stand 
against motor trucks and jitney buses. 
He has made an investigation and has 
found that the heavy trucks are going 
too fast and that the jitneys are being 
overcrowded. He has sounded a warn- 
ing. 

The speed limit for trucks weighing 
from 4 to 8 tons has been fixed at 15 
miles an hour as the maximum, and 
those weighing over this amount at 12 
miles an hour. 



Digitized by 



December 9, 1915 

Bay State Bars 
Speed Runs 

Dealers' LicensesSuspended for 
1 and 2 Weeks — Highway 
Com. Issues Warning 

Boston, Mass., Dec. 4 — The license of 
the Donovan Motor Car Co., agent for 
Studebaker cars in Boston and vicinity, 
was to-day suspended for one week, and 
the licenses of Edward P. Sheehan, Bos- 
ton, and Milton W. Reed, Lynn, Mass., 
were suspended for two weeks as an 
aftermath of the recent 1000-mile re- 
liability run of the Studebaker car here. 
It is the first time that the license of 
any dealer has been suspended, and this 
drastic action is taken so that other 
dealers may be warned against holding 
such tests in the future. 

The Highway Commission has served 
warning that hereafter any partici- 
pants in reliability runs in which speed 
is a factor will be dealt with very severe- 
ly. The action was a surprise to the 
Boston dealers, and it will be very amaz- 
ing to others throughout the State. 
While the present motor vehicle law does 
not put a limit on the speed of a driver, 
merely saying that he must drive at a 
speed reasonable and proper, according 
to traffic conditions, there is another 
section that has a bearing on the case. 
This section has a clause reading: 

"Whoever . . . operates a motor 
vehicle for the purpose of making a 
record and thereby violates any pro- 
visions of sections 16 and 17 of this act, 
etc., shall be punished by a fine of not 
more than $200 or by imprisonment for 
a term of not less than two weeks nor 
more than two years, or by both such 
fine and imprisonment." 

To Stop Speed Tests 

Sections 16 and 17 refer to speed regu- 
lations. While neither of the drivers 
was in court, the Highway Commission 
has the authority to deal with cases like 
theirs, and as the feat of the car got 
such wide publicity the members of 
the commission decided it was time to 
call a halt on future tests. The com- 
mission received a number of letters 
about the run and so it summoned the 
drivers and Mr. Donovan before it for 
an investigation before it acted. The 
commission issued the following state- 
ment: 

"The Massachusetts Highway Com- 
mission to-day suspended for a period of 
two weeks the licenses of Edward P. 
Sheehan of Boston, and Milton W. Reed 
of Lynn because they operated an auto- 
mobile for the purpose of making a 
record; and it also suspended for a 
period of one week the dealer's regis- 
tration certificate of the Donovan Motor 
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Car Co., Boston, the owner or concern 
in control of the automobile in question. 

"It appeared from newspaper accounts 
that on Nov. 10, 1915, a Studebaker car 
was operated upon the highways of 
Massachusetts and adjoining States at 
an extremely high rate of speed. A 
hearing was given by the commission to- 
day, at which it appeared from the testi- 
mony that the car was operated under 
orders of the manager of the Studebaker 
company for the purpose of making an 
endurance record, and that an average 
speed of more than 30 miles an hour 
was maintained for the greater part of 
the distance. 

Contrary to Law 

"Such use of the highway is contrary 
to law, which prohibits the operation of 
automobiles on the highways for the 
purpose of making a record; and the 
commission desired to take this occasion 
to call the attention of all automobile 
agents and operators of motor vehicles to 
the fact that no automobile tests, records 
or races will be permitted on the high- 
ways of this commonwealth. 

"As this is the first case of this kind 
that has been called to the attention of 
the commission, it has made short sus- 
pensions, because the parties were some- 
what ignorant of the law and of their 
rights in the premises, and the commis- 
sion feels that the parent corporation 
was more responsible than the operators 
or agent, who were acting under orders 
of the parent company. 

Warning for Future 

"The commission hopes that the news- 
papers will give this case full publicity, 
so that the public will have full notice 
of it, and of the fact that future cases 
of this kind will not be dealt with as 
leniently." 

Booth Resigns from Chalmers 

Detroit, Mich., Dec. 7 — C. H. Booth, 
who was a district sales manager for the 
Chalmers Motor Co. has resigned. No 
successor has as yet been named. The 
territory of Mr. Booth included the 
States of Michigan, Ohio, Indiana, Ken- 
tucky. 

Link Joins Wilson Truck 
Detroit, Mich., Dec. 4. — Vincent 
Link has been appointed designing engi- 
neer of the J. C. Wilson Co., this city, 
manufacturer of Wilson trucks. He was 
formerly with the Packard Motor 
Car Co. 

Keller a Maxwell Supervisor 

Detroit, Mich., Dec. 7 — W. H. Keller 
has been appointed supervisor of zone 
"C" by the Maxwell Motor Sales Corp. 
His headquarters will be located in Pitts- 
burgh. 
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Full Measure in Bay 
State 

To Prosecute Makers and Deal- 
ers Where Liquid Contain- 
ers are Under Size 

Boston, Mass., Dec. 4 — Thure Han- 
son, commissioner of weights and meas- 
ures for Massachusetts, has started out 
to make dealers in oils and other liquids 
used in the motor industry give full ca- 
pacity to their customers. He has been 
investigating quietly for some time into 
all kinds of oils and liquids used in 
cleaning and preserving parts of auto- 
mobiles. His investigators have found 
discrepancies in the weighing and meas- 
uring which can be traced back to the 
manufacturers. 

A large portion of the cans tested 
were short by from 1 to 4 fluid ounces. 
These discrepancies make considerable 
difference in the cost of the material and 
the loss to the buyer in some instances 
was as high as 14 cents a can. So 
Commissioner Hanson declared that he 
has decided to follow up this line of in- 
vestigation and make prosecutions. He 
does not intend to prosecute the retail 
dealer at first, but will notify him not 
to sell under weight products. 

The manufacturer will be notified to 
give full measure or he will be pro- 
hibited from selling his goods in Massa- 
chusetts. The commissioner says that 
he estimates that the buyers lose from 
$25,000 to $50,000 a year on these un- 
derweight products. Notifications have 
been sent to some producers already. 



L. P. C. May Pay All Debts 

Racine, Wis., Dec. 4 — Under an ar- 
rangement effected by creditors of the 
L. P. C. Motor Co., Racine, Wis., which 
made a voluntary assignment some time 
ago, it is believed that all debts will be 
paid in full and the business rehabili- 
tated without the loss of a cent to credi- 
tors. As was announced at the time of 
the assignment, the company practi- 
cally closed a large contract for cars and 
similar material. The Corliss Steel Co. 
of Racine has been organized by F. Lee 
Norton, the assignee; Capt. William 
Mitchell Lewis, president, L. P. C. Motor 
Co., and Herbert F. Johnson, to handle 
this contract as well as take over the 
business of the L. P. C. and assume the 
liabilities. It is proposed to use a large 
part of the former plant of the defunct 
Wisconsin Engine Co. at Corliss, Racine 
County, to which location the L. P. C. 
shops will be moved within a short time. 
The Corliss Steel Co. is licensed to do 
business on a broad scale in cars, trac- 
tors, machinery, etc. 



Digitized by 



1076 



THE AUTOMOBILE 



December 9, 1915 



Reliance Takes Over 
Seager Works 

Engineering Co., Controlled by 
Lansing Men, to Make 
Automobile Parts 

Lansing, Mich., Dec. 2.— The mer- 
ger of the Seager Engine Works and 
the Reliance Engineering Co. is now an 
accomplished fact. Negotiations had 
been pending for several weeks, as was 
briefly reported in The Automobile for 
Nov, 11. The deal just completed, 
whereby the Reliance company takes 
over the Seager works, also means that 
the Rumely Co. ceases to have any con- 
nection with the new organization. 

The officers of the Reliance company 
now are: C. P. Downey, president; 
Fred. L. Smith, vice-president; E. C. 
Shields, secretary; J. H. Wilford, treas- 
urer. These officers and Henry Russell, 
John M. Stalker and B. F. Davis, form 
the board of directors. Lansing men now 
control the company. 

Besides continuing to make gas en- 
gines, the reorganized company is ex- 
pected to make ultimately the manufac- 
turing of automobile parts its principal 
business. The machinery of the Reli- 
ance company is being removed to the 
Seager plant which covers about 18 
acres of ground and whose tangible 
assets were estimated at $1,500,000. It 
will take some time yet to readjust all 
matters so that production will be at its 
maximum, but men are being added as 
fast as it is possible to get skilled 
workers. 

Burd Ring in New Plant 

Rockford, III., Dec. 4— The Burd 
High Compression Ring Co. has moved 
into its new factory at Twenty-third 
Avenue and Tenth Street, this city. The 
new plant is 190 by 129 ft, having 19,000 
sq. ft. available for manufacturing pur- 
poses. It is capable of turning out 
25,000 piston rings per day and of em- 
ploying 250 men. 

New Plant for Gile Tractor 
Ludington, Mich., Dec. 1— The Gile 
Tractor & Engine Co. is to have a new 
plant, a one-story building, 200 by 40 ft, 
which will be connected with the present 
plant by a 20-ft. driveway. There are 
eighty men now on the company's pay- 
roll. When the new plant is ready at 
least 200 men are to be added. 

McLaughlin to Double Output 

Oshawa, Ont., Dec. 3— At the annual 
meeting of the McLaughlin Motor Co., 
R. S. McLaughlin was elected president. 
Vice-president is C. Hezzelwood, treas- 
urer G. W. McLaughlin and secretary 



G. W. Hezzelwood. Directors are: R. 
McLaughlin, Charles W. Nash and 
Thomas Neal. The action of the direc- 
tors in selling the stock of carriage parts 
to the Canada Carriage Co. of Brock- 
vine was confirmed, as was also the 
building of a large addition to the plant 
It was decided that the output of the 
plant should be more than doubled dur- 
ing 1916 to keep pace with the increased 
demands. 

Mason Plant Nearly Finished 

1000 More Men 

Flint, Mich., Dec. 3— The new plant 
of the Mason Motor Co., which makes 
the motors for the Chevrolet Motor Co. 
of Michigan, and is controlled by it is 
nearly completed and that part of it will 
be operated within a few days. 

Men are being added as fast as it is 
possible to accommodate them, and by 
next April at least 1000 will be added 
to the force at the Mason plant alone. 
At the Chevrolet car plant it is ex- 
pected to add 500 or more, and this 
would be done at once if enough houses 
were available in the city. 

Pending the construction work of the 
new factory buildings the Chevrolet 
company has been using parts of the 
plant of the Monroe Motor Co., also the 
plant of the old Standard Rule Co. Ar- 
rangements have been made whereby the 
occupancy of these premises or parts of 
them will be continued {definitely. 

It was also announced to-day that Wil- 
liam C. Durant is now president of the 
Chevrolet Motor Co. of Delaware, re- 
cently incorporated. The officers of the 
three Chevrolet companies are now as 
follows: 

Chevrolet Motor Co. of Delaware 

holding company, capitalized at $20,000,- 
000: William C. Durant, president; A. 
B. C. Hardy, first vice-president; E. R. 
Campbell, second vice-president; W. C. 
Sills, treasurer; J. T. Smith, secretary. 
Board of directors, R. L. Higgins, chair- 
man; L. G. Kaufman, H. M. Barksdale, 
N. Hofheimer, J. W. Prentiss, B. Lock- 
wood and the officers of the company. 
Mr. Kaufman is chairman of the finance 
committee. 

Chevrolet Motor Co. of Michigan: C. 
M. Begole, president; William C. Durant, 
first vice-president; A. B. C. Hardy, sec- 
ond vice-president; W. S. Ballinger, 
treasurer; C. R. Hathaway, secretary. 
Directors— the officers and A. G. Bishop 
and E. R. Campbell. 

Chevrolet Motor Co. of New York: 
William C. Durant, president; W. C. 
Sills, vice-president; E. R. Campbell, sec- 
retary-treasurer. 

Grinnell Electrics Discontinued 

Detroit, Mich., Dec. 1— The Grinnell 
Electric Car Co., which started in busi- 
ness in 1910 and made the Grinnell elec- 
tric, has discontinued its manufacture. 



Chevrolet Factory 
for K. C. 

Assembling and Storage Plant 
To Be Built— Another 
in St. Paul 

St. Louis, Mo., Dec. 2 — Reports from 
Kansas City, Mo., that the Chevrolet 
Motor Co. plans to erect an assembling 
plant in that city were confirmed here 
to-day by Russel E. Gardner, Jr., vice- 
president of the St. Louis Chevrolet Co. 
Mr. Gardner added, however, that while 
the Kansas City branch will supply only 
the trade in the Kansas City district, the 
St. Louis factory will be the center of 
Chevrolet activities in the Middle West 

Chevrolet Plant for St. Paul 

St. Paul, Minn., Dec. 4— The Chevro- 
let Motor Car Co. will erect a four-story 
steel and brick storage and assembling 
plant to cost $500,000 at University and 
Emerald Avenues, near the Minneapolis 
boundary line. The site is near those 
of the Overland and Twin City Four 
Wheel Drive plants. It has a frontage 
of 264.14 ft. and a depth of 503 ft. 

Republic Brass Co. Organized 

Pontiac, Mich., Dec. 2— The Republic 
Brass & Bronze Co. has been formed 
here. It has a capital stock of $25,000, 
of which $13,000 has been paid in cash. 
The plant of the Pontiac Motor Cast- 
ings Co. has been purchased by the new 
company. Under the supervision of gen- 
eral manager A. C. Sheerer, the plant 
is being repaired and remodeled. All 
kinds of brass, bronze and aluminum 
castings will be made. 

Exhaust Heater Co. Formed 

Grand Rapids, Mich., Dec. 3 — The 
Auto Exhaust Heater Co. has been or- 
ganized to make a device to be used for 
heating automobiles in cold weather. 
Those interested in the new concern are: 
Don McAfee, Frank Veit, T. Johnson, 
Frank Mathison and Neil Kunst. 

Ford's Son in Charge 

Detroit, Mich., Dec. 3 — A young man 
of 22 is to-day at the head of two auto- 
mobile manufacturing concerns, whose 
total business during their 1916 fiscal 
year aggregated over $100,000,000. 
This young man is Edsel B. Ford, son of 
Henry Ford. 

Young Mr. Ford has been given full 
power of attorney by his father and 
during the latter's absence, which will 
be from five to six weeks, it is said, he 
will be the president of the Ford Motor 
Co., Detroit, the Ford Motor Co. Ltd. 
of Canada and the new firm, Henry Ford 
& Son, Dearborn, Mich., which is to 
build the tractors. 
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At the close of the business day yes- 
terday the Ford company had orders on 
its books for immediate delivery for 
105,289 cars, which, however, does not 
include cars to be shipped this month. 
In other words, this represents the num- 
ber of cars ordered but for which the 
company is behind on deliveries. Since 
the beginning of the 1916 fiscal year, or 
since Aug. 2, approximately 140,000 
Fords have been made and shipped. This 
represents the production and shipments 
from all the assembling plants through- 
out the country in addition to the activ- 
ities of the parent plant here. 

Ford Buys Brooklyn Land 

Detroit, Mich., Dec. 4— The Ford 
Motor Co. has purchased a plot of 
ground on the Eastern Parkway, near 
Bedford Avenue, Brooklyn, N. Y., where 
a new service station and assembling 
plant will be erected to take place of the 
service station and branch now located 
at 1476 Bedford Avenue. The new 
building will be of irregular shape, three 
stories high, with basement. 

In Scranton, Pa., the Ford company 
will put up a new branch. The three- 
story structure will be 175 by 90 ft. 

Myers Machine Co. Adds 
Sheboygan, Wis., Dec. 4 — The Myers 
Machine Co., Sheboygan, Wis., which has 
been reincorporated and capitalized at 
$50,000 to include the plant and business 
of the Wisconsin Motor Truck Co., Bara- 
boo, Wis., has awarded contracts for the 
erection of a 75 by 75 ft. shop addition 
to accommodate the truck shop. The 
line will consist of 1600-lb., 1-ton and 
2-ton worm driven trucks. Police and 
fire cars will be made to order. The 
Myers company is now buying the new 
equipment needed. 

Gillette Tire Starts Factory 
Eau Claire, Wis., Dec. 4 — Work has 
been started by the Gillette Safety Tire 
Co., formerly of Grand Rapids, Mich., on 
the first unit of its permanent factory 
and offices here. The building will be of 
reinforced concrete construction, 60 by 
250 ft., located on a tract 150 by 300 ft. 
and placed so that wings may be con- 
structed as needed. The initial output 
will be 100 tires daily, and the concern 
is engaging seventy-five tiremakers and 
twenty-five apprentices. The company is 
i capitalized at $1,000,000 and has been in 
existence two years. 

Jaeschke Foundry To Expand 

Milwaukee, Wis., Dec. 4— The Ja- 
eschke Bros. Foundry Co., 3026 Locust 
Street, Milwaukee, is building a new 
foundry and pattern shop at Cawker 
Place, Thirtieth Street and the Mil- 
waukee road tracks. It will be of brick, 
one-story, 120 by 150 ft., of modern de- 
sign throughout, and will cost $20,000. 



Niles Co. To Build 
Trucks 

Interurban Car Manufacturer 
Will Turn Out General 
Delivery Type 

Niles, Ohio, Dec. 4 — The Niles Car 
& Mfg. Co., which has been confining its 
attention to the manufacture of inter- 
urban cars, will soon turn out motor 
trucks for general delivery purposes, 
according to an announcement made re- 
cently. The matter had been under ad- 
visement for some time by the directors 
of the company and because of the fact 
that an amendment must be made in the 
charter of the corporation, a stockhold- 
ers' meeting has been called. 

Packard to Build 12,000 Cars 

St. Louis, Mo., Dec. 7 — The Packard 
output for 1916 will be 12,000, an in- 
crease of 4500 or 60 per cent over 1915, 
according to H. H. Hills, general sales 
manager of the parent company, at a 
meeting of Middle West dealers here 
to-day. Dealers from twenty-four lead- 
ing cities met the factory officials and 
exchanged views as to delivery, output 
and service possibilities for 1916. 

Moline Plow Buys Cultiplow 

Columbus, Ohio, Dec. 7 — The Moline 
Plow Co. has purchased the manufac- 
turing rights for the Universal Culti- 
plow heretofore produced by the Uni- 
versal Tractor Mfg. Co., though it has 
not taken over this company. The Uni- 
versal company will discontinue.. F. B. 
Funk is engineer and factory manager 
of the tractor department of the Moline 
Plow Co., and S. C. Turkenkoph will be 
assistant to the sales manager of all de- 
partments and the company's tractor ex- 
pert. The Moline company will build 
trctors on a much larger scale than pos- 
sible by the Universal Tractor Mfg. Co. 

Firestone Plans More Additions 
Akron, Ohio, Dec. 4 — Permits have 
been taken out by the Firestone Tire & 
Rubber company for four new buildings 
to enlarge its plant. Two of the build- 
ings will be five stories high and the 
others one story. The cost of the struc- 
tures is estimated at $75,000. 

Midland Supply Succeeds Positive 
Davenport, Iowa, Dec. 4 — The Posi- 
tive Supply Co., this city, has been dis- 
solved and the business will be continued 
under the name of the Midland Supply Co. 
with which it has been consolidated. In 
the consolidation W. G. Sanford, formerly 
president of the Positive company be- 
comes vice-president of the Midland or- 
ganization, J. Reed Lane, president and 



Maurice Hemsing, secretary and treas- 
urer. 

The consolidation does not affect the 
sales force, business policies or contracts 
now in force of the Positive Supply Co., 
which has been marketing a steam vul- 
canizer for several years, together with 
several accessories. 

356 Studebakers in 1 Day 

Detroit, Mich., Dec. 6 — The Stude- 
baker Corp. broke its one day produc- 
tion record Nov. 27, when 356 cars were 
made or nine more than the former high 
mark. 

Detroit, Mich., Dec. 4 — The plant of 
the Studebaker Corp. at West Jefferson 
and Clark Avenues, will be greatly en- 
larged, and a first permit for a steel 
frame and concrete addition, to cost 
$35,000 has been secured from the build- 
ing department. 

Jeffery Adds Two Buildings 

Kenosha, Wis., Dec. 4 — The Thomas 
B. Jeffery Co., Kenosha, Wis., has started 
work on two large factory buildings, 
each three stories high, to provide much- 
needed production facilities in both pas- 
senger and commercial car departments. 
The company has been working night 
and day for many months and is at this 
time employing 2500 men, compared with 
1300 on the payroll a year ago. 

Vim Starts New Plant 

Philadelphia, Pa., Dec. 4 — The Vim 
Motor Truck Co. has started work on its 
new six-story concrete factory building 
at Twenty-third and Market Streets. 
The building will cost about $750,000. 
It will be completed in the spring, covers 
a lot 200 by 400 ft. and will contain 
64,000 sq. ft on each floor. 

General Tire Moves to Akron 

Kansas City, Mo., Dec. 3.— The West- 
ern Tire & Rubber Co., formerly of this 
city, has moved its plant to Akron, Ohio, 
where it is incorporated under the name 
of the General Tire & Rubber Co., with 
a paid-up capital stock of $200,000. 
The personnel of the company will re- 
main the same. Equipment is being in- 
stalled in the new 60 by 160 ft. plant. 

Knox Strike Settled 

Springfield, Mass., Dec. 7 — The ma- 
chinists strike at the plant of the Knox 
Motors Co., this city, which lasted for a 
few days, has been settled to the satis- 
faction of both the Labor Union and the 
company. 

Kundtz Strike Ended 
Cleveland, Ohio, Dec. 4 — The strike 
of 1800 workmen at the plant of 
Theodore Kundtz, maker of automobile 
bodies and parts, was settled to-day, 
having lasted over a month. 
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Commerce Truck 
Gains 150% 

To Double Capital— 1915 Earn- 
ing May be $70,000— Stock 
Dividends Probable 

Detroit, Mich., Dec. 4. — At a meet- 
ing of the board of directors of the 
Commerce Motor Car Co., manufac- 
turer of the Commerce trucks, it was 
decided to increase the capital stock of 
the company from $100,000 to $200,000. 
A meeting of the stockholders will be 
held Dec. 14, at which they will be asked 
to decide whether a stock dividend of 
50 per cent, as recommended by the 
directors, be paid to stockholders of rec- 
ord Dec. 15. The earnings of the com- 
pany are expected to total about $70,000 
this year, which is 70 per cent of the 
former capital stock. It is not likely 
that cash dividends will be paid for some 
time, but, it is possible that another 
stock dividend of 33 1/3 per cent will be 
paid early next year. 

The Commerce Motor Car Co. started 
in business in 1910 and has been mak- 
ing trucks only. This year its business 
has been exceptionally good. According 
to the officers of the company its sales 
have been 150 per cent better than 
during any previous year. 

Denby to Increase Stock $500,000 
to $750,000 

Detroit, Mich., Dec. 4 — The Denby 
Motor Truck Co., has decided to in- 
crease its capital stock from $250,000 to 
$750,000, of which $500,000 will be com- 
mon and the balance of $250,000 will be 
preferred. The present capital is all 
common. None of the new stock is to be 
placed on the market, and, it is said that 
it is being subscribed for directly at par, 
while a common stock bonus estimated 
at 65 or 70 per cent is being given with 
the sale of all preferred. The entire 
matter in connection with this increase 
of capital of the Denby company has 



been done quietly and it is said that the 
greater part of the new stock has been 
subscribed for by the present stock- 
holders, President Garvin Denby and his 
brother Edwin, who is treasurer of the 
company, having it is said, a majority 
of the stock. 

The Denby company started in busi- 
ness in July, 1914, and its business has 
been gradually increasing until it has be- 
come necessary to increase the capital 
stock and provide for greater production 
facilities. The plans for the contem- 
plated increased activities of the com- 
pany are not completed. 

Sales Record for Jeffery Quad 

Kenosha, Wis., Dec. 6 — The Thomas 
B. Jeffery Co. made a record in sales 
and production when it was announced 
that over 2000 Jeffery Quads of 2 tons or 
over, were built, bought and delivered. 

The company has set aside the month 
of December as Quad Month. During 
this month demonstrations are being car- 
ried on by its dealers in practically 
every part of the world. 

Aluminum Lower 

New York City, Dec. 7 — Market 
prices this week were subject to many 
changes. A number of the metals were 
lower, especially copper, tin and alumi- 
num. Rubber, after an 8-cent drop last 
week, fluctuated throughout the week, 
but managed to hold at the 70-cent 
mark, 2 cents higher than the opening 
price on Tuesday. The copper market 
was quiet with prices prevailing at 19% 
cents a pound. Tin weakened in price 
on account of the arrival of a large 
shipment of that metal from London. 
Quotations prevailed at $38 per 100 lb., 
or $1.75 lower. Aluminum has dropped 
to 56 cents with an easy market. Lead 
is now quoting at $5.22% per 100 lb. 
Rubber from Ceylon is quoting at 85 
cents with a light inquiry from the 
manufacturers. Bessemer steel and 
open-hearth steel rose $1 and $2, re- 



spectively per ton or to $29 and $30 per 
ton, respectively. 

Pennsylvania crude petroleum rose to 
$2.10 a barrel on Friday. Rapeseed oil 
rose to 87 cents; linseed oil dropped 1 
cent to 62 and cottonseed oil rose 25 
cents to $8.34 a barrel. Cyanide potash 
rose 5 cents to 28 a pound. The rest of 
the oils and lubricants remained un- 
changed. 

Federal Business Gains 25% 

Detroit, Mich., Nov. 27— While this 
time of the year was always dull with 
the Federal Motor Truck Co., this year 
business has been uninterruptedly good 
and there has been no sign of a dull 
season. The output for 1916 will go at 
least 25 per cent better than double the 
1915 output. Work on the additions to 
the plant is progressing rapidly. Federal 
dealers and distributors have been send- 
ing in most optimistic reports as to their 
business outlook. The company will 
help its dealers more than ever and has 
appropriated more money than hereto- 
fore for advertising purposes. 

Briscoe and Argo Buy Jackson Motor 
Parts Co. 

Detroit, Mich., Dec. 8 — Special Tele- 
gram — The Briscoe Motor Co. and its 
affiliated concern, the Argo Co., have 
purchased the Jackson Motor Parts Co., 
which is a machine shop to do work for 
both Briscoe and Argo concerns. The 
machinery which was in the plant for- 
merly occupied by the defunct Mason 
Motor Co. at Waterloo, Iowa, has also 
been purchased and is now in the plant 
of the Jackson Motor Parts Co. This 
deal gave rise to report that Briscoe in- 
tended operating a plant at Waterloo. 
Frank Briscoe confirmed the report that 
the Swift interests of Chicago some 
time ago secured a large interest in the 
Briscoe and Argo companies, but he re- 
fused to give details. 

Moore with Service Truck 
Wabash, Ind., Dec. 4 — Paul Moore 
has been appointed advertising manager 
of the Service Motor Truck Co., Wabash, 
Ind. He comes from the advertising de- 
partment of the Weis Fibre Container 
Corp., Monroe, Mich., and was formerly 
connected for three years with the ad- 
vertising department of the National 
Cash Register Co. 

Hupp Re-Financing Approved 

Detroit, Mich., Dec. 3 — The stock- 
holders of the Hupp Motor Car Co. have 
approved the plan of refinancing and 
extension, which was reported in The 
Automobile for Nov. 25, whereby the 
assets and business of the Hupp com- 
pany are taken over by the Hupp Motor 
Car Corp., incorporated under the laws 
of Virginia. 



Daily Market Reports for the Past Week 

Week's 

Tues. Wed. Thur. Frl. Sat. Mon. Ch'ge 

Aluminum 57 .57 .57 .56 .56 .56 — .01 

Antimony 38 .38 .38 .38 .38 .3854 + .00'/, 

Beams and Channels, 100 lb 1.87 1.97 1.97 1.97 1.97 1.97 + .10 

Bessemer Steel, ton 28.00 28.00 29.00 29.00 29.00 29.00 +1.00 

Copper, Elec, lb 19*4 .19J4 .19*4 .1954 .1954 .1954 — .0054 

Copper, Lake, lb 19*4 .19)2 .19*4 1954 .1954 .1954 — .00!* 

Cottonseed Oil, bbl 8.09 8.24 8.19 8.23 8.29 8.34 + .25 

Cyanide Potash, lb 23 .23 .23 .23 .28 .28 + .05 

Fish Oil, Menhaden, Brown 48 .48 .48 .48 .48 .48 

Gasoline, Auto, bbl 19 .19 .19 .19 .19 .19 

Lard Oil, prime 92 .92 .92 .92 .92 .92 

Lead, 100 lb 5.25 5.25 5.2254 5.2254 5.2254 5.2254 — .0254 

Linseed Oil 63 .63 .63 .63 .63 .63 — .01 

Open Hearth Steel, ton 28.00 28.00 30.00 30.00 30.00 30.00 +2.00 

Petroleum, bbl, Kansas, erude 1.00 1.00 1.00 1.00 1.00 1.00 

Petroleum, bbl., Pennsylvania, crude 2.00 2.00 2.00 2.10 2.10 2.10 + .10 

Rapeseed Oil, refined 86 .86 .86 .86 .87 .87 + .01 

R"Uer, Fine Up-River, Para 68 .67<A .70 .72 .70 .70 + .02 

Silk, raw, Italian 5.25 5.25 

Silk, raw, Japan 4.80 4.90 + .10 

Sulphuric Acid, 60 Baume 1.00 1.00 1.00 1.00 1.00 1.00 

Tin, 100 lb 39.75 39.00 38.50 39.00 39.00 38.00 —1.75 

•Tire Scrap 0554 .0554 .0554 .05*4 .05J4 -05)4 + .0054 
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The control of the organization has 
been obtained by the old stockholders, 
and the officers of the corporation are: 
J. Walter Drake, president; Joseph R. 
Drake, vice-president and secretary and 
Edwin Denby, treasurer. 

The capital stock of the corporation 
is $8,000,000, of which $5,000,000 is com- 
mon and $1,500,000 preferred. The bal- 
ance of authorized stock or $1,500,000 
was made necessary by the fact that the 
preferred stock is convertible into com- 
mon stock at par and as long as the pre- 
ferred stock is out an equal amount of 
common stock must be in the treasury. 
Thus, while the total capitalization is 
$8,000,000 the working capital is $6,- 
600,000. 

S. T. Davis Estate $261,645.33 

Bridgeport, Conn., Dec. 4 — Samuel T. 
Davis, Jr., late president of the Locomo- 
bile Co. of America, had an estate worth 
$261,645.33 according to a report filed 
by appraisers appointed by the court. 

The greater portion of the estate con- 
sists of Locomobile stock, 1165 shares of 
preferred worth $58,250 and 5115 shares 
of common worth $61,160. The other 
large amount contained in the report is 
a life insurance policy worth $103,024.61. . 

Dividends Declared 

Rubber Goods Mfg. Co.; quarterly of 
1% per cent on preferred, payable Dec. 
15 to stock of record Dec. 10. 

American Can Co.; quarterly of 1% 
per cent on preferred, payable Jan. 1 to 
stock of record Dec. 16. 

Kelly-Springfield Tire Co.; quarterly 
of 1% per cent on 7 per cent second pre- 
ferred, payable Jan. 3 to holders of 
record Dec. 15. 



Automobile Securi- 
ties Firm 

General Motors Reaches High 
Mark of 530— Ajax-Grieb 
Common Goes Up 25 

New York City, Dec. 8 — Automobile 
stocks were yesterday under pressure 
owing to the direct application of some 
feature of the President's taxation pro- 
posals to them. The proposed tax of 1 
cent per gallon on gasoline and naphtha 
is calculated to affect the profits of auto- 
mobile companies. In the same way the 
tax of 50 cents per horsepower will add 
to the cost of these articles. The net 
effect of the message was to lower Gen- 
eral Motors 9 points for the day. Max- 
well Motors, on the other hand, finished 
at a net gain of % point from Monday's 
final quotation, though at a loss of 2% 
points from the high figure of the day. 
Willys-Overland was an exception. It 
ended at 246, the high figure, represent- 
ing a net gam of 6% points for the day. 

General Motors made a new high 
mark of 530, Monday, gaining 37% 
points for the day. The preferred closed 
at 123 \i, over 6 points higher than Sat- 
urday's quotations. Goodrich was a 
strong feature Monday at 75%. Some 
activity was also shown in U. S. Rub- 
ber to the accompaniment of reports 
that both companies had laid in a large 
supply of crude rubber prior to the ad- 
vance in the price of that commodity. 

Ajax-Grieb common closed on Satur- 
day at 375, or 25 points higher. Chal- 
mers common made a 5-point gain, clos- 



ing at 150. Electric Storage Battery, 
which has shown little activity, came 
to the fore last week with a 1% point 
rise. Packard common, which has been 
showing much activity, rose 5 points, 
while its preferred went up 1 point. 
Peerless Corp. stock rose 2% points. 

A number of drops occurred in the 
tire issues. Firestone common, whicb 
has been holding strong at 700, de- 
clined 10 points. Goodyear common and 
preferred went down 8 and 1 point, re- 
spectively. 

The Detroit quotations were featured 
by a 17% point rise in General Motors 
which reached the 460 mark. With the 
exception of a 9-point rise in Packard 
common, the rest of the stocks showed 
small changes. 

Clifton Guest at N. A. C. C. Lunch 

Detroit, Mich., Nov. 30 — At to-day'a 
luncheon of the Board of Commerce, 
Charles Clifton, president of the Na- 
tional Automobile Chamber of Com- 
merce, Inc., and treasurer of the Pierce- 
Arrow Motor Car Co., Buffalo, N. Y., 
was the honored guest and speaker. 
About 250 prominent men in the auto- 
mobile industry, not only from this city, 
but from other States, listened to Mr. 
Clifton's talk on Co-operative Compe- 
tition. 

Pa. Chauffeurs Are Domestics 

Philadelphia, Pa., Dec. 4 — At a re- 
cent meeting of the Workmen's Compen- 
sation Board, which will carry out the 
provisions of the new Pennsylvania act, 
it was ruled that ordinary private chauf- 
feurs are engaged in domestic service 
and therefore do not come within the 
meaning of the act. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Ajax-Grieb Rubber Co. com 

Ajax-Grieb Rubber Co. pfd 

Aluminum Castings pfd 

J. I. Case pfd 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Chevrolet Motor Co 

Electric Storage Battery Co 

Firestone Tire 4 Rubber Co. com . . 
Firestone Tire & Rubber Co. pfd. 

General Motors Co. com 

General Motors Co. pfd 

B. F. Goodrich Co. com 

B. F. Goodrich Co. pfd 

Goodyear Tire & Rubber Co. com. 
Goodyear Tire & Rubber Co. pfd . . 

Gray & Davis, Inc., pfd 

International Motor Co. com 

International Motor Co. pfd 



. 1914 . 

Bid Asked 

250 



, 1915 s Wk'i 

Bid Asked Ch'oe 

375 420 +25 



100 




101 


110 








88 


90 . 






94 


150 


160 


+ 5 




97 


102 


104 








130 


132 




48 


49 


67 


69 




235 


240 


690 


705 


—10 


109 


112 


112 






75 


77 


490 


495 


+35 


85 


8754 


116 


116A 


+ 3 


26 


27 


72 


73 


+ « 


88 




111 


112 


180 


185 


330 


335 


—8 


98-A 


100 


110 


1\2>/j 


— 1 



Stewart- Warner Speed. Corp. pfd 97 

Studebaker Corporation com 35 

Studebaker Corporation pfd 86 

Swinehart Tire & Rubber Co 82 

Texas Company 

U. S. Rubber Co. com 45 

U. S. Rubber Co. 1st pfd 95 

Vacuum Oil Co 202 

White Co. pfd 

Willys-Overland Co. com 77 

Willys-Overland Co. pfd 88 



19U , 

Bid Asked 

100 



, 1916 , Wk's 

Bid Asked Ch'ge 



37 
88 
85 

47 
97 



78 

92 



108 
152 

11054 111}4 



+ 1 

15354 —2 



88 
210 

54 
107 
226 
110 
230 
113 



92 
213 
56 
109 
230 

250 
114 



54 

—2% 

+ 54 

—2 



OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 



Kelly-Springfield Tire Co. 1st pfd. 
Kelly-Springfield Tire Co. 2d pfd.. 

Maxwell Motor Co. com 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Miller Rubber Co. com 

Miller Rubber Co. pfd 

New Departure Mfg. Co. com 

New Departure Mfg. Co. pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 

Paige-Detroit Motor Car 

Peerless Motor Truck Corp 

Portage Rubber Co. com 

Portage Rubber Co. pfd 

Regal Motor Co. pfd 

•Reo Motor Truck Co 

•Reo Motor Car Co 

Splitdorf Electric Co. pfd 

Stewart-Warner Speed. Corp. com. 





80 


. 90 


95 


■ 13« 


1454 




44 


• 1654 


1754 



89 



1054 
2154 

47 



100 



11 54 
22'/, 

49 



34 

60 
295 

74 54 

97 

74« 

7454 

99 

55 
240 
111 



145 
101 

700 
3454 
60 
99 
18 
23 
54 



35 
65 

298 
75 
98 
75 
76 

101 
56 

245 

113 



148 
104 



+ 1 
+ 10 

— 5 
+ 'A 

+ 'A 
+ 4 

+ y, 

— % 

-1H 
—8 

+ 2 



+ 5 
+ 1 



34« +2'A 



Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Continental Motor Co. com 155 

Continental Motor Co. pfd 

General Motors Co. com 68 

General Motors Co. pfd 85 'A 

Maxwell Motor Co. com 14 

Maxwell Motor Co. 1st pfd 43 

Maxwell Motor Co. 2d pfd 17 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 89 

Paige-Detroit Motor Car Co 

•Reo Motor Car Co 21 Vt 

•Reo Motor Truck Co 10J4 

Studebaker Corporation com 

Studebaker Corporation pfd 

INACTIVE STOCKS 



97 
93 54 
180 
75 
70 
87 
15 
45 
1854 
100 



22 <i 



101 
245 
91 
460 

113 

73 

98 

5254 
145 

9854 
700 

54H 

23 
150 
112 



86 



65 
100 
24 

25 

5554 
88 



—5 
+ 1 
+ 1 



— 3!4 



•Atlas Drop Forge Co 

Ford Motor Co. of Canada 

Kelsev Wheel Co 

•W. K. Prudden Co 

Regal Motor Car Co. pfd 



185 



25 




29 


500 


2000 


2750 




220 




20 >4 


24'^ 




25 


18 


24 



161 
104 

255 +4 

+ 54 

475 +1754 

115 —1 

7454 — m 

100 —1 

5 5 54 —254 

150 +9 

100 —154 

5554 +i 

2454 — 54 

153 —354 

115 +2 



—5 
—154 



•Par value $10. tUpper quotation is old stock; 2d pfd. is nevty^^ 
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France Opens 
Tractor School 

To Instruct Farm Workers in 
Handling and Caring for 
Motor Implements 

Paris, Nov. 24 — France inaugurated 
its first agricultural motor school this 
week at Herblay, about 20 miles to the 
north of Paris. Since the outbreak of 
war there has been a radical change in 
French agricultural methods, the short- 
age of horse, the lack of men, and the 
destruction in certain regions of all 
agricultural instruments having decided 
farmers everywhere to change from 
horse to mechanical traction. This 
movement has been accentuated by the 
government scheme under which sub- 
stantial subsidies are offered toward 
the purchase of agricultural tractors and 
motors, and the assurance that by 1917 
denaturized alcohol will be a cheap na- 
tional motor fuel. The end of the war 
will find the whole of the farms in the 
north and northeast of France in a 
devastated condition. As the State will 
provide funds for reconstruction, it is 
obvious that farmers will be open to 
take the most modern equipment. 

The school just established seeks to 
instruct farmers and farm workers in 
the handling and maintenance of various 
types of agricultural tractors. A large 
amount of land is available for practi- 
cal work in the fields, but great im- 
portance is attached to repairs and gen- 
eral workshop instruction. The usual 
farm buildings have been converted into 
workshops equipped with forge, drill 
press, lathe, grinding machine, and a 
good collection of tools. It is intended 
that the farmer who goes through the 
course shall be capable of carrying out 
all mechanical repairs in the mainten- 
ance of a fleet of tractors. 

The demonstration machines are all 
of American construction. They com- 
prise a twin-cylinder three-wheel Bull 
tractor; the Twin-City three-wheel trac- 
tor; the twin-cylinder Bijou; the four- 
cylinder Bullock caterpillar tractor, and 
the Aultmann & Taylor 60 hp. tractor. 
The first four machines were demon- 
strated on the inauguration day, and all 
of them being suited to local conditions 
attracted favorable comment. The fifth 
machine has not the same general appli- 
cation on French farms and was not 
brought out. 

Plan Tractor Demonstration 
Madison, Wis., Dec. 4 — A demonstra- 
tion and exposition of farm tractors will 
be conducted on the farm of the college 
of agriculture of the University of Wis- 
consin near Madison during the summer 



of 1916. It will be the first event of the 
kind to be held in Wisconsin. The pro- 
moters include the college of agriculture; 
Madison Chamber of Commerce; the 
agricultural newspapers of the State; 
the country newspapers of Wisconsin, 
and the association of farm tractor 
manufacturers. Rules and regulations 
to govern the demonstration are now be- 
ing formulated by the Society of Amer- 
ican Agricultural Engineers, of which 
F. M. White, Madison, is secretary. It 
is expected that at least thirty-five trac- 
tor builders will participate in the tests. 

f— • 

Fined $500 for Speeding 

St. Louis, Mo., Dec. 2 — The police and 
court campaign against speeders and 
careless automobile drivers reached a 
climax here to-day when one police judge 
fined Wallace M. Allison, a nineteen-year 
old service car driver, $500 for speeding 
and another jurist fined Edwin Bolles 
$250 for running down and injuring a 
passenger alighting from a street car. 

About the same time a warrant 
charging violation of the State law 
against careless driving was issued 
against John Hagen, another service car 
driver. 



Electric Makes Hartford-Washington 
Trip in 3 Days 

Hartford, Conn., Dec. 4 — A. E. Par- 
sons, general manager of the Detroit 
Electric Car Co. of Connecticut delivered 
on Wednesday of this week to Congress- 
man and Mrs. P. Davis Oakey of Hart- 
ford, Conn., a Detroit electric brougham 
at Washington, D. C. Mr. Parsons made 
the trip from Hartford to Washington 
unaccompanied, a total distance of 372% 
miles, in three days or 21% hr. of actual 
running time. He started from The 
Timee office in Hartford, where he was 
checked out at 8.65 Monday morning. 

Sue Detroit Speedway 
Detroit, Mich., Dec. 7 — A suit was 
filed to-day in the Wayne county circuit 
court against the Detroit Motor Speed- 
way by Butler & Toy, representing sixty 
workmen employed by the latest con- 
tractor to build the speedway. The men 
assert that over $3,000 is coming to 
them, having received only 2 weeks' pay. 

In the bill of complaint the following 
officers, directors, contractors and parties 
to the purchase of land have been named 
by the claimants: 

John B. Whelan, president; Selden D. Mad- 
dux, vice-president; Robert B. Swart, secre- 
tary: Albert Hartensteln, treasurer; William 
L. Wild, Albert Pudrlth, Ralph M. Tate. 
Philip Breltmeyer, directors. Frank Q. Smith, 
George F. W. Reld and Samuel Vreeland are 
named as parties to the land purchases of 
the company. Michael J. McCarthy. Denny 
Bush, John Hagerty, Wilfred F. Raymond 
and Wilfred Rackemann. alias John Doe, are 
named as principals In contracts for con- 
struction of the speedway. 



New Gasoline Rules 
in Minn. 

67 Inspectors Are Instructed to 
See That Dealers State 
Gravity of Fuel 

St. Paul, Minn., Dec. 4 — New rules 
have been put out by the State fire 
marshal for use, handling, storage and 
sale of gasoline in Minnesota. Gasoline 
must be kept in 60-gal. cans, when kept 
outside a building, under fireproof cover; 
in 200-gal. lots if within a building 
utilized for no other purpose; and in 
600-gal. lots if in a metal tank of not 
less than 14-gage galvanized steel. 
Sealed portable filling tanks of not more 
than 60 gal. capacity may be used inside 
garages, but these tanks must be of not 
less than 7-gage steel supported on 
wheels. The body of the tank is not to 
be less than 6 in. from the floor and 
must be provided with an approved 
pump. 

Sixty-seven assistants of the Minne- 
sota oil inspector have been instructed to 
see that dealers in gasoline state the 
gravity of the liquid on placards in full 
view of customers. 



New Setting for Palace Show 

New York City, Dec. 6 — An original 
setting, quite different from that of other 
years has been conceived for the 1916 
national show, which opens in the Grand 
Central Palace on New Year's Eve. 
Manager S. A. Miles says the interior 
of the building is to be "The Palace of 
Motoria." 

Motoria is the goddess who watches 
over the automobile industry and who, 
visualized in statuary, has graced a 
number of automobile shows in the past. 
She stands aloft with hands outstretched 
upon the steering wheel, her draperies 
blown by the breeze. 

In general aspect the interior will be 
a combination of 25,000 yd. of maroon 
velvet festooned in deep blue and gold 
with the marble Corinthian and Doric 
Columns. Illumination will be from 
large electroliers, each of which has 
eighteen balls of fire inclosed in frozen 
glass with glass of other hues to give a 
touch of color. On the main floor tubular 
electric signs will be used to show the 
name of each car, as at last year's 
show. 

Dodge Contract for Yan Speedometer 
Elgin, III., Dec. 6— Contracts for sup- 
plying 100,000 speedometers for the 1916 
output of the Dodge Bros, automobile 
plant, have been signed by the Van 
Sicklen Speedometer Co., this city. This 
contract in addition to others made with 
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the Mercer and New Era company, will 
necessitate doubling the production. It 
is planned to turn out 750 speedometers 
per day during the coming year. Four- 
teen different companies are now being 
supplied with speedometers for their cars. 
At present 225 persons are employed. 
This number will be doubled. Because 
of the extensive manufacture of war ma- 
terial in this country, the company is 
meeting with difficulty in securing tools. 

387 Dealers Celebrate Harry Newman 
Day in Milwaukee 

Milwaukee, Wis., Dec. 4— The most 
elaborate introduction of a new agent or 
distributor to the Wisconsin territory 
was the celebration of Harry Newman 
Day here on Friday, Dec. 3, when Harry 
Newman, Inc., Chicago, 111., formally 
made his bow to Wisconsin, Upper Mich- 
igan, Southern Minnesota and Eastern 
Iowa as representative of the Chalmers 
Motor Co., Detroit, and succeeded in 
placing the allotment of 1250 Chalmers 
cars. 

Visitors were taken in hand as soon 
as they stepped from the trains. New 
Chalmers sixes whisked them up Grand 
Avenue to the Newman garage at 
Seventh Street. The registration of 
dealers at the garage was 387. 

Friday evening Mr. Newman gave a 
banquet at the Hotel Pfister to the visit- 



ing dealers, members of the Milwaukee 
Automobile Dealers, Inc., prominent city 
and State officials and members of the 
press. The guest of honor was Hugh 
Chalmers, who came from Detroit with 
Frank C. Willys, assistant manager of 
sales, for the occasion. 

Large Sales at El Paso Automobile 
Week 

El Paso, Tex., Dec. 4— Visitors to El 
Paso from all parts of the Southwest, 
the home people, the dealers and every- 
one else are delighted with the enter- 
tainment and success that attended the 
carrying out of the idea of devoting a 
week to show-room displays of automo- 
biles, trucks and accessories. It was 
known as El Paso Automobile Week, and 
the program was brought to a close Nov. 
27. Instead of concentrating the exhibits 
in a single showroom, it was decided to 
have each dealer make an individual dis- 
play at his regular place of business. 
The plan met with favor and brought 
about a spirit of rivalry between the dif- 
ferent dealers that probably produced 
better results from a display standpoint 
than had all of the exhibits been thrown 
together under one roof. Throngs of 
people visited the city during the course 
of the week for the special purpose of 
viewing the exhibits and dealers report a 
large business as a result of the unusual 



attractions that they had to offer the 
callers. Nearly forty-five dealers in au- 
tomobiles and accessories were repre- 
sented. 

Army Wants 27 Trucks 

Washington, D. C, Dec. 4 — In the 
estimates that will be submitted to Con- 
gress at this session by the War Depart- 
ment will be one for the purchase of 
twenty-seven motor trucks and one sup- 
ply truck for an army motor truck com- 
pany. . This truck company will be 
assigned to a division and will be oper- 
ated largely on good roads along lines 
of communication between the troops and 
the base of supplies. The motor truck 
of 80,000 lb. against 75,000 lb. for 
divisional wagon trains. 

Apelco Electrical Units in Demand 
New York City, Dec. 7 — Since the 
publication of the list of starting and 
lighting systems used on the principal 
cars of 1916, which appeared in the last 
issue, we have been informed that the 
Apelco equipment will be used by sev- 
eral more companies than those listed. 
Pullman and Mitchell will have Apelco 
apparatus on some of their models and 
it will also be found on Arbenz, Bris- 
coe, Cameron, Elkhart, Herff-Brooks, 
Hollier, Sphinx, Richmond and Wayne 
cars. 



Ignition System Improved in Detail 

(Continued from page 1047) 



Dixie magnetos operate on what is 
known as the Mason principle. The ro- 
tating shaft passes through the magnet 
poles instead of between them and in- 
stead of carrying an armature on which 
the windings are placed, the shaft car- 
ries two solid polar extensions separated 
by a non-magnetic distance piece. Sur- 
rounding these revolving pole pieces is a 
light laminated field structure carrying 
a core. The core carries both the 
primary and secondary windings and the 
current is generated by sending magnetic 
lines alternately in opposite directions 
through the field structure. 

Advance is secured by the fact that 
the field can be rocked through several 
degrees, the rocking being accomplished 
by turning the timer arm with the cir- 
cuit breaker in the ordinary way to ad- 
vance or retard the spark. By means of 
this positive connection between the field 
and the circuit breaker, it is possible to 
arrange the instrument so that the 
sparks are produced when the magnetic 
lines are at their maximum, thus break- 
ing the circuit at the peak of the cur- 
rent wave. 

In the circuit breaker, nothing moves 
except the cam attached to the shaft and 



by this construction it is possible to ad- 
just the contact points while the motor 
is running. The grounding terminal is 
insulated at the end of the spring clip 
which holds the breaker cover in position 
and as it bears on the center of the cover. 
The ground wire is also stationary while 
moving the timer arm. 

The four- and six-cylinder instruments 
are identical in every respect except the 
distributer and timing gears. In the 
eight- and twelve-cylinder model the 
shape of the rocking field and also the 
polar extension is changed so that four 
and six sparks can be produced per revo- 
lution. The whole instrument is fea- 
tured by its compactness, the windings 
for instance, being remarkably small, 
being wound on a core of only %-in. by 
%-in. 

Simms for Fours and Sixes 

The Simms Magneto Co. is concen- 
trating on four- and six-cylinder mag- 
netos and has brought out no new instru- 
ments for engines with a larger number. 
It has not been found necessary in these 
magnetos to change the breaker mechan- 
ism to meet increased speed demands, 
but refinements have been made for in- 



creasing the efficiency and life as well 
as the accessibility. All Simms magnetos 
have the extended pole shoes which have 
featured this make for some time past 
and which are designed to provide maxi- 
mum sparks at low speeds. 

These magnetos have a timing range 
of from 30 to 40 deg. crankshaft travel. 
On the four-cylinder motors, and 20 to 
26.66 deg. for six-cylinder motors. 

The Simms company has discontinued 
the manufacture of the so-called water- 
proof magneto, having found it undesir- 
abl to inclose the magneto in the conven- 
tional manner. A tightly inclosed dis- 
tributer board is relied upon to prevent 
short-circuiting. The models available 
for four-cylinder engines are SU4, 
SU4S, and SU4D. Four sixes SU6, 
SU6S and SU6G. Each type is furnished 
with single or double magneto. All these 
magnetos are true high-tension instru- 
ments, having double wound armatures. 
The SU4 is an independent machine 
which can be used for single ignition or 
in conjunction with a separate set or bat- 
tery plugs; the SU4S has auxiliary ap- 
paratus for a vibrating spark dual sys- 
tem; and the SU4D uses a non-vibrating 
spark dual system. 
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Automobile Woodwork Co. Adds — The 

Michigan Truck & Lumber Co., Holly, 
Mich., will erect a one-story addition, 70 
by 76 ft. The company makes automo- 
bile woodwork. 

Dry Climate Tire to ttuild— The Dry 
Climate Tire Co., Denver, Colo., plans to 
establish a branch plant at El Paso, 
Texas, for the manufacture of casings 
and inner tubes. 

Mason Tire Secures Site — The Mason 
Tire and Rubber Co., Cleveland, Ohio, 
has secured a site at Kent, Ohio, and 
will construct a factory, the estimated 
cost being $60,000. 

To Make Automobile Gates — The 

United States Auto Gate Mfg. Co., Ta- 
coma, Wash., has filed articles of incor- 
poration to manufacture automobile 
gates. A plant will be constructed in 
Sequim, Wash. 

Motor Hearse Co., Doubles Capacity — 

The Michigan Hearse & Motor Co., 
Grand Rapids, Mich., maker of automo- 
bile hearses, is doubling its capacity by 
the erection of an addition to co3t about 
$20,000. 

Cleveland Ford Tire to Build— The 

Cleveland Ford Tire Co., Cleveland, Ohio, 
has awarded the contract for the con- 
struction of a two-story, 73 by 150-ft. 



plant at Ashtabula, Ohio. The estimated 
cost is $22,500. 

Chicago Nut Co. to Build— The Chi- 
cago Nut Co., manufacturer of brass 
nuts, has awarded the contract for the 
construction of a two-story factory at 
2513 West Twentieth Street, Chicago, 
the estimated cost being $38,000. 

Pierce-Arrow to Add — The Pierce-Ar- 
row Motor Car Co., Buffalo, N. Y., has 
let contract for the erection of a labora- 
tory and experimental building, 50 by 90 
ft., two stories, at its plant at Elmwood 
Avenue and New York Central Railroad 
Belt Line. 

Chalmers Mechanical School Formed — 
A mechanical school has been established 
at the Chalmers Motor Co.'s Detroit 
plant by S. H. Humphries, vice-president 
in charge of manufacturing. Its purpose 
is to give a thorough mechanical educa- 
tion to Chalmers employees. 

Denver Fuel Co. to Build — The Moun- 
tain Motor Fuel Co., Denver, Colo., ex- 
pects to start building a new $40,000 
plant next week on the site where its 
smaller plant was recently destroyed by 
fire and explosions. The new plant will 
have about twice the capacity of the old 
one, and will be equipped for refining 
and also for compounding lubricating 
oils. 



Oakland Shipping Cara by Boat— The 

shortage of railroad freight cars has 
caused the Oakland Motor Car Co., Pon- 
tiac, Mich., to make most of its ship- 
ments during the last few weeks by road 
to Detroit and from there by boat to 
Buffalo, Cleveland and Toledo. From 
these cities shipments then went forward 
by the railroads. 

J. B. D. Co. to Make Carbureters— 

J. B. Drahonovsky, who founded the J. 
B. D. Resilient Wheel Mfg. Co., 671 
Smith Street, Milwaukee, has now organ- 
ized the J. B. D. Carbureter Co. with 
$10,000 capital, to develop and market 
further inventions and designs in the au- 
tomobile field. The new concern will 
occupy quarters with the Wheel com- 
pany. 

Motor Co. to Move to Oshkosh— The 
Lake Breeze Motor Co., Chicago, 111., has 
filed a bond of $15,000 with the Cham- 
ber of Commerce of Oshkosh, Wis., to in- 
sure its removal from Chicago to Osh- 
kosh. The company will be re-incor- 
porated at once under the laws of Wis- 
consin, and C. C. Chase of Oshkosh, who 
takes a heavy financial interest, will be 
president. Factory quarters are now be- 
ing provided in Oshkosh, and it is hoped 
that the company will be in shape to 
start actual production by March 1 or 15. 



The Automobile Calendar 



Dec. 6-11 Springfield, Mass., Show. 

Auditorium. 

Dec. 7-10 New York City. American 

Society of Mechanical 
Engineers' Convention. 

Dec. 11-18 New Castle. Pa.. Show. 

Skating Rink on Nechan- 
nock Avenue. 

Dec. 31-Jan. 8 New York City. Sixteenth 

Annual National Auto- 
mobile Show ; Grand 
Central Palace ; National 
Automobile Chamber of 
Commerce. 
1916 

Jan. 1 Springfield, Mo., Show, 

Springfield Motor Car 
Dealers' Assn. 

Jan. 3-9 Importers' Salon, Hotel 

Astor. 

Jan. 5-6 New York City, S. A. E. 

Winter Session, Stand- 
ards Committee Meeting. 

Jan. 7, 8, 10. 11 . . .New York City, Convention 
National Assn. of Auto- 
mobile Accessory Job- 
bers. 

Jan. 7-13 Milwaukee, Wis.. Show, Au- 
ditorium. 

Jan. 8-1.1 Cleveland, Ohio, Show, Wig- 
more Coliseum. Cleveland 
Automobile Show Co. 

Jan. 8-13 Philadelphia, Pa., Show, 

Philadelphia Auto Trade 
Assn. 

Jan. 14-22 Dayton, O., Show, Delco 

Bldg.. Dayton Automo- 
bile Dealers' Assn., and 
Dayton Accessory Deal- 
ers' Assn. 

Jan. 10-15 New Bedford, Mass., Show, 

State Armory. 

Jan. 15-22 Detroit, Mich., Show. De- 
troit Automobile Dealers' 
Assn. 



Jan. 17-22 Rochester, N. Y., Show, Ex- 
position Park, C. A. Sim- 
mons, Mgr. 

Jan. 17-22 Wilmington, Del., Show, 

Wilmington Automobile 

Jan. 18-22 Baltimore, Md., Show, Fifth 

Regiment Armory. 

Jan. 18-22 Lancaster, Pa., Show, Con- 

estoga Park Pavilion. 

Jan. 22-29 Montreal. Que., Show, Al- 

my's Bldg., Automobile 
Trade Assn., Ltd. 

Jan. 22-29 Chicago, III.. Show, Na- 
tional Automobile Cham- 
ber of Commerce : Coli- 
seum and First Regiment 
Armory. 

Jan. 23-30 Portland, Ore., Show, Port- 
land Automobile Dealers' 
Trade Assn. 

Jan. 24-29 Buffalo, N. Y., Show. Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

Jan. 29-Feb. 5. .. .Columbus. Ohio, Show. 

Memorial Hall, Columbus 
Automobile Show Co. 

Jan. 29-Feb. 5. .. .Minneapolis, Minn., Show, 
National Guard Armory, 
Minneapolis Trade Assn. 

Feb. 7-12 Kansas City. Mo., Show, 

Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

Feb. 9-12 Peoria, III., Show, Coliseum, 

Peoria Automobile and 
Accessory Assn. 

Feb. 14-19 Des Moines, la.. Show, Des 

Moines Auto. Dealers' 

Feb. 19 .Newark. N. J., Show. 

Feb. 20-27 Grand Rapids. Mich.. Show, 

Kllngman Furniture Ex- 
hibition Bldg., Automo- 
bile Business Assn. 



Feb. 21-26 Louisville, Ky„ Show. First 

Regiment Armory. 

Feb. 21-26 Omaha. Neb., Show, Omaha 

Automobile Show Assn. 

Feb. 21-26 Portland, Me., Show, Ex- 
position Bldg. 

Feb. 21-26 Syracuse, N. Y., 8how, 

Syracuse Automobile 
Dealers. 

Feb. 28-Mar. 3. . . . Pittsburgh, Pa., Convention 
of American Road Build- 
ers' Assn., Mechanical 
Hall. 

Feb. 29-Mar. 4.. . .Ft. Dodge. Ia.. Show, 
Terminal Bldg.. FL 
Dodge Automobile Deal- 
ers' Assn. 

March 4-11 Boston. Mass., Car and 

Truck Show, Mechanics 
Bldg. 

Mar. 8-11 Mason City, la., Show, Ar- 
mory. 

March 21-25 Deadwood, S. D., Show, 

Auditorium, Deadwood 
Business Club. 

Mar. 2S-Apr. 3. .. .Manchester, N. H, Show, 
Under Auspices Couture 
Bros. Academy. 

May 13 New York City. Sheepshead 

Bay Speedway Race. 

May 30 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines, la.. Track 

Race. 

July 4 Minneapolis Track Race. 

July 4 Sioux City Track Race. 

July 15 Omaha, Neb., Track Race. 

Aug. 5 Tacoma Track Race. 

Aug. 18-19 Elgin Road Race. 

Sept. 4 Des Moines Track Meet. 

Sept. 15 Indianapolis Track Race. 

Sept. 16 Providence Track Race. 

Sept. 30 New York City Sheepshead 

Bay Race. 

Oct. 7 Omaha Track Race. 

Oct. 14 Chicago Track Race. 
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Aument Resigns — E. W. Aument has 
resigned as superintendent of the Rock 
Falls Manufacturing Co., Sterling, 111., 
to become general manager of the Michi- 
gan Hearse & Motor Co., Grand Rapids, 
Mich. The former company is also en- 
gaged in the manufacture of hearses 
and funeral cars. The Michigan com- 
pany also manufactures its own chassis. 

Changes in Hyatt Service Branches — 
The rapid extension of the service given 
by the Hyatt Roller Bearing Co., New- 
ark, N. J., has necessitated several addi- 
tions to the personnel of the various 
service branches. 

L. R. Remington, formerly in charge 
of the Hyatt direct service branch at 
Atlanta, Ga., has been made service man- 
ager at Chicago, 111. He will succeed J. 
R. Phillips. R. B. Campbell, recently 
manager of the service branch at Detroit, 
Mich., goes to Atlanta, Ga., to take 
charge of the work in that territory. J. 
W. Taylor, a new man in the Hyatt or- 
ganization, has been named as service 
manager at Detroit. 

Dealer 

New Home for Abbott-Toledo— The 

Abbott-Toledo Co., Toledo, Ohio, will be 
situated at Madison Avenue and 
Thirteenth Street. 

Ford Buys Brooklyn Site— The Ford 
Motor Co. has purchased a site on the 
Eastern Parkway and Bedford Avenue, 
Brooklyn, N. Y., on which a large struc- 
ture will be erected. This building will 
be used as a showroom. 

Firestone Tire Buys Brooklyn Bldg. — 
The Firestone Tire and Rubber Co. has 
purchased the building at the corner of 
Sterling Place and Bedford Avenue, 
Brooklyn, N. Y., now occupied by the 
Ford company. The Firestone company 
now occupies the building at 1197 Bed- 
ford Avenue. 

Denver News Items — Tom Botterill, 
1278 Broadway, Denver, Pierce and Hud- 
son distributor for Colorado and Wyo- 
ming, and Dodge dealer for Denver and 
vicinity, is re-arranging his office and 
salesroom to provide for more show 
space for cars on account of closing his 
separate Dodge salesroom at 1530 
Broadway and handling all three lines at 
the one place. 

Mulnix & Rarie, Grant distributors for 
Colorado and Wyoming, with salesroom 
at 17 East Colfax Avenue, Denver, have 
opened a nearby Grant service station at 
1431 Cleveland Place, with George Hale, 
formerly of the Grant factory, in charge. 



Motor Men in New Roles 

Mohler Pathfinder Production Mgr. — 
C. M. Mohler has joined the Pathfinder 
Co., Indianapolis, as production manager. 

Schmidt Joins N. Y. Metz— W. L. 
Schmidt has joined the Robert Lurie Co., 
New York City, eastern distributor of 
the Metz, as secretary and treasurer. 

Kelly Joins White — George Kelly, of 
the Baker R. & L. Co., Cleveland, has 
left that company and joined the White 
Co. He will devote his attention to truck 
sales. 

Harrington, N. Y. Packard Sales Head 

— A. C. Harrington, for thirteen years a 
a member of the Packard forces, has 
been appointed sales manager of the 
Packard Motor Car Co. of New York. 

Weimer to Form Wagner Station — 
Otto Weimer, who has been in charge f 
the Wagner Electric Co.'s exhibit at the 
Panama-Pacific fair, will shortly estab- 
lish a service station in Portland, Ore. 

Carey Goes to Portland— W. H. Carey, 
after resigning his position with the 
Kelly-Springfield Tire Co. at San Fran- 
cisco, has come to Portland to take 
charge of the Portland agency, which is 
operated in conjunction with the Oregon 
Motor Car Co. 

Griffin Maxwell Rep. — Jack Griffin, 
former Los Angeles newspaper man, has 
been appointed special Western factory 
representative of the Maxwell Motor 
Sales Corp., with headquarters at San 
Francisco, ' and territory embracing 
California, Oregon, Washington, Idaho, 
Montana, Utah, Nevada and Arizona. 

Ruddle Los Angeles Mercer Mgr. — 
Jack Ruddle, a veteran of the automobile 
industry in Southern California, has 
been appointed manager of the Los An- 
geles retail Mercer house by George R. 
Bentel, who now controls the Mercer 
throughout the entire territory west of 
Denver. 

Montgomery Pasadena Kissel Head — 
The Pacific Kissel Kar branch, with of- 
fices and salesrooms in Los Angeles and 
San Francisco, has opened a branch at 
130 East Union Street, Pasadena. The 
Pasadena territory was formerly con- 
trolled by a sub-agent. J. H. Mont- 
gomery has been appointed manager of 
the new branch. 

Gans New Studebaker Indianapolis 
Mgr. — E. W. Gans has been appointed 
manager of the Indianapolis district of- 
fice of the Studebaker Corp. Mr. Gans, 
before his affiliation with the latter com- 
pany, was for seven years with the White 



Co., where he held the. position of south- 
ern manager. 

Burt Joins Henney Buggy — R. M. Burt 
has taken a position as special represen- 
tative with the Henney Buggy Co., Free- 
port, 111., and will introduce the com- 
pany's new line of commercial bodies for 
Ford chassis. The company recently de- 
cided to devote a large portion of the 
buggy plant to the manufacture of car 
bodies, the demand for horse-propelled 
vehicles falling oft* greatly of late years. 

Atwood Makes Cleveland Change — B. 
E. Atwood, who for a number of years 
was connected with the Cleveland branch 
of the Ford Motor Co., is now identified 
with the Coate Motor Co., Cleveland dis- 
tributor of Paige and Pullman cars, as 
secretary and manager. L. E. Green, R. 
E. Craig and L. E. Von Heyningen, for- 
merly with the Ford company, have also 
joined the Coate company, in full charge 
of the sales in Cuyahoga County. 

Bawden Overland Factory Rep. — F. P. 
Bawden, formerly receiver of the Child, 
Day & Churchill Automobile Supply Co., 
Spokane, Wash., has been appointed fac- 
tory representative for the Inland Em- 
pire for the Willys-Overland Co. Mr. 
Bawden will make his headquarters with 
the Harry L. Olive Co., Overland repre- 
sentative in Spokane, and will be under 
the supervision of J. V. Hough, who has 
been promoted to take charge of the 
northwest states, with headquarters in 
Seattle. 

Dealer 

Newark Pierce to Add— The Ellis Mo- 
tor Car Co., Newark, N. J., Pierce-Ar- 
row distributor, will build a 90 by 106-ft. 
garage on New Street. 

Prest-O-Lite Opens Battery Station — 
The Prest-O-Lite Co. has opened a serv- 
ice station for the charging, care and re- 
pair of storage batteries at its Cleve- 
land branch at 2032 Euclid Avenue. 

Seattle Midgley Adds Territory— The 
Midgley Tire and Distributing Co., Seat- 
tle, of which E. K. Allen is manager, 
have been appointed distributor of this 
tire throughout the State of Washing- 
ton. Quarters have been opened at 1609 
Eighth Avenue. 

Motor Equipment Co. Moves — The 
Motor Car Equipment Co., New York 
City, which for the past five years has 
been located at 55 Warren Street, has 
leased the entire building at 19-21 West 
Sixty-second Street. This structure 
comprises 55,000 sq. ft. 
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Takes Falcon Tire Agency— The Buck- 
eye Tire & Supply Co., 76 South Fourth 
Street, Columbus, Ohio, has taken the 
central Ohio agency for the Falcon line 
of tires. 

Takes Top Agency— The Cott-McKel- 
vey Auto Co., 446 North High Street, 
Columbus, Ohio, has taken the central 
Ohio agency for the Cosy Cab tops, de- 
signed for Ford cars. 

Springfield Supply House Adds — The 
United Tires and Sales Co. has estab- 
lished a branch salesroom at 302 East 
Washington Street, Springfield, 111., with 
N. F. Neidringhaus as manager. Tire 
repairing and car painting will be spe- 
cialties, while a full line of accessories 
and tools will be carried. The company 
is agent for the Vortex Manufacturing 
Co., Cleveland, and the Schelp-Budke 
Tire and Rubber Co., St. Louis. The 
agency will also distribute the Pitner 
lighting system. 

New Willard Stations— The Willard 
Storage Battery Co., Cleveland, has 
added a number of service stations in 
various parts of the country. 

The new stations are: Athol Storage 
Battery Station, Athol, Mass.; F. H. 
Smith, Pekin, 111.; James Workman & 
Sons, Steubenville, Ohio; East Hill Auto 
Repair Co., Sharon, Pa.; John Electric 
Co., New Castle, Pa.; Duncan & Fraaer, 
Ltd., Adelaide, Australia; Chellin's Gar- 
age, Litchfield, Minn.; New Rochelle 
Storage Battery Co., New Rochelle, N. 
Y.; Charles C. Smith, Port Richmond, 
S. I.; A. A. Seeley, Jr., Troy, N. Y.; 
Shary Garage, Fairbury, Neb.; Lew & 
Clark, Baker, Ore.; H. M. Cates & Son, 
Houlton, Me.; Consolidated Auto Supply 
Co., Inc., New York City; Plainfield 
Storage Battery Co., Plainfield, N. J., 
and Mission Garage, Portersville, Cal. 

St. Louis Ford Building Started— The 
foundation for the $300,000 addition to 
the local Ford assembling plant at 
Sarah Street and Forest Park Boule- 
vard, St. Louis, Mo., have been dug and 
the concrete work is now well under 
way. The builders hope to finish the 
concrete work before the bad weather 
sets in. The addition, which will be a 
duplicate of the present Ford building 
there, will be ready for occupancy early 
next year. 

Recent Newark Changes — The Paige- 
Detroit Co., 588 Broad Street, Newark, 
N. J., has been formed. J. H. Knox is 
manager. 

The Moon Motor Car Co. of New York, 
has formed the Motor Sales Agency in 
Newark at 607 Bloomfield Avenue and 
at Main and Clinton Streets, East 
Orange. The Moon agency will embrace 
Newark, the Oranges and Montclair. H. 
F. Herdman is president of the new com- 
pany. 

The Mallon Motor Car Co., distributor 
for the Franklin in Newark, which was 



formerly located at 35 Halsey Street, 
has moved into its new quarters at 296- 
298 Washington Street. 

The Bonnell Motor Car Co. has taken 
the Newark agency for the Haynes. 

New Milwaukee Dealer — The Fowler 
Motor Sales Co. has been organized at 
Milwaukee by J. C. Fowler, formerly of 
La Crosse, Wis., who has purchased the 
business of the Creek Motor Sales Co., 
441-445 Jackson Street, agent for the 
Inter-State and Apperson in Wisconsin 
and Upper Michigan. Mr. Fowler has 
effected a close organization, which in- 
cludes: F. C. Yahr, in charge of retail 
sales; R. G. Bates, Milwaukee, city sales; 
A. B. Kent and W. J. Dieman, wholesale 
representatives. 

Give Ford Oiler Territory— The sell- 
ing territory in eastern Missouri and 
southern Illinois for the Strong Sight- 
Feed Oiler for Fords has been divided 
up among the following four St. Louis 
firms: Missouri Auto Specialty Co., 
Illmo Mdse. Co., Campbell Iron Co. and 
Beck and Corbitt Iron Co. The Strong 
oiler is manufactured by the Perkins 
Mfg. Co., Des Moines, Iowa. 

Nowick Double Tread Agent— Philip 
Dolkart has bought out the Nowick 
Double Tread Tire Co. at 1320 Broadway, 
Denver. 

Louisville Agent Moves — The Ken- 
tucky Automobile Co., agent for the Cad- 
illac and Oakland, moved Nov. 15 to 
the new quarters at 728-730 Fourth 
Street, Louisville, Ky. This is the build- 
ing erected several years ago by the 
Olds Motor Works as a sales and dis- 
tributing station for the South. It is a 
three-story fireproof structure. 

N. Y. Goodyear Leases — The Good- 
year Tire & Rubber Co., New York 
City, has leased a store at 10 Central 
Park West, with a large basement space 
and offices on the second floor. 

New Redfield Carbureter Station — 

The Delmar Automobile Co., 103-5 
Orange Street, Wilmington, Del., has 
completed arrangements to become the 
service station in Wilmington for the 
Redfield carbureter. 

Minneapolis Items — The Wilcox-Ben- 
nett Carburetor Co. is expending $4,000 
for a new building at 1024-1026 Ramsey 
Street. It will be a two-story brick. 
The Electric Detector Co., 2905 Nicollet 
Avenue, has changed management, Fred 
J. Fowler now in charge. The Hudson- 
Thurber Co., 308 Third Avenue N., hard- 
ware, recently adding automobile acces- 
sories, has been awarded the exclusive 
agency in the immediate vicinity for 
Timken roller bearings. 

Trade News from St Paul— The 
Brahy-Frei Auto Co., W. H. Frei, man- 
ager, has been organized and opened 
garage, salesroom, storage and machine 
shop at 825 Selby Avenue. It has taken 
the Auburn local agency. The Roller 



Motor Co. is constructing a brick and 
stone garage, one-story, at Smith Ave- 
nue and West Sixth Street to cost $2,000. 
It is 60 by 70 ft The Twin City Cord 
Tire Co., which expects to open a fac- 
tory in the Gloster shops of the North- 
ern Pacific railroad, has new offices at 
1002 Pioneer building. 

Excavation has begun for the Twin 
City Four Wheel Drive Co., $51,000 
building at University Avenue and Pel- 
ham Street. It will be brick, two stories 
and will have store fronts and factory 
facilities. The building is 200 by 142 ft 
and is only one block from the new 
plant of the Overland Stores Co. 

South Dakota Changes — Horace Key 
has sold the Key Auto Co., Huron, S. D., 
to C. E. Alford, Redfield, S. D., who 
has changed the name to the Alford 
Overland Co. Mr. Key has opened a 
salesroom and will continue to represent 
the Buick. The F. A. Castle garage has 
been sold to E. W. Barrett. At Sioux 
Falls Lind Bros., who came from Cen- 
terville, S. D., have leased the former 
Folkens garage, 324 N. Phillips Avenue. 
The salesrooms in connection will be 
used to display Oakland cars. 

Cheyenne Hudson to Build — W. E. 
Dinneen, Cheyenne, Wyo., agent for the 
Hudson, plans to enlarge his quarters 
by putting up a new building on an ad- 
joining site. The new building will be 
used for his machine shop, thus making 
more room in the present place for sales- 
room and storage. 

Trade Changes in Milwaukee. — The 
Auburn Motor Sales Co. of Milwaukee, 
which has just been incorporated with 
$5,000 capital stock to act as State 
agent for the Auburn, has leased the 
former E. F. Sanger garage at 441 Jack- 
son Street Milwaukee, as headquarters 
and service station. Mr. Sanger moves 
to the new Sanger garage at 564-574 
Farwell Avenue. 

The Noble Z. Smith Co., Green Bay, 
which has been appointed distributor of 
National cars for the Fox River Valley 
district of Wisconsin, has established an 
office at 730 College Avenue, Appleton, 
Wis., in addition to maintaining an office 
in Green Bay, in the Gazette Building. 

The Dicke Motor Car Co., Manitowoc, 
district agent for the Ford, has estab- 
lished a branch house and agency at Two 
Rivers, Wis., under the name of Two 
Rivers Auto Supply Co. The company 
will operate a service station for Ford 
cars and sell supplies and accessories. 

Frisco Goodyear Enlarges Firm. — J. E. 
Power, who has the agency for the Good- 
year truck tires in San Francisco, Cal., 
and was recently appointed distributor 
of Goodyear pneumatic tires, has en- 
larged his firm by forming a co-partner- 
ship with T. J. Turner and Frank 
Marisch. The new firm will be known as 
the Power, Turner & Marisch. 
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Carbureters Classified 



Basic Principles Analyzed — Five Divisions Sug- 
gested — Definite Trends Difficult to Decipher 



CARBURETER development daring the past year leaves 
it still impossible to see which type, if any particular 
one, will eventually dominate. Different manufac- 
turers are producing instruments operating along entirely 
different lines yet aiming to accomplish the same results. 
The past twelve months have witnessed improvements in the 
carbureters and makers following different lines. New ad- 
herents have joined the different divisions so that it is as dif- 
ficult as it was a year ago to decipher, even vaguely, the 
trend of development. One thing is certain, namely, that car- 
bureter makers are endeavoring to keep pace with produc- 
tion, and if production in automobiles has resulted in simpli- 
fied design and lower cost of production, the carbureter 
makers are awake to this realization and are keeping step in 
step with the demands of production. 

Carbureter development in the last year has not brought 
out any new principles in the art, but effort has largely been 
confined to changing designs to meet the requirements of pro- 
duction as well as in some cases elaborating on present de- 
signs to meet more rigid requirements of car owners and man- 
ufacturers. Some manufacturers have made considerable 
changes in their designs to meet these new conditions, while 
others have brought out new models of a distinctly simplified 
type, yet incorporating the basic principles of the older and 
more complicated designs. 

The demand for greater acceleration has been one of the 
distinctive requirements of the 1916 carbureter. With high- 
speed motors and 



multiplicity in 
cylinders together 
with a reduction 
in weight of re- 
ciprocating parts 
in the engine the 
problem of 
greater accelera- 
tion has been 
placed before car- 
bureter makers, 
and they have 
wrestled with it 
very satisf ac- 
torily. Some 




Fig. 1 — Diagram of Maybach carbureter with 
float and nozzle 



makers have accomplished this asked-for acceleration by add- 
ing somewhat to the complexity of the design while others 
have started out with new basic principles in design with the 
hope of solving it in that way. 

The year has shown a slight trend toward wider use of the 
hot-air attachment in preference to water heating. This 
movement is not general enough to be considered a trend and 
has been stimulated by the side-outlet carbureter, which elimi- 
nates the manifold. Heat in connection with a carbureter is 
needed to prevent condensation, which is avoided by the in- 
ternal manifold in the side-outlet type. The production of 
side-outlet types constitutes one of the conspicuous movements 
of the season. The side-outlet design is now dividing produc- 
tion with the vertical-outlet design on a fifty-fifty basis. 
Some concerns that were late in getting their side-outlet 
types out are behind in orders. The more general use of 
block motor castings will greatly increase the use of this 
type. 

Before taking up individually the work done during the 
year by the different carbureter makers it will simplify mat- 
ters to analyze the general field of carburetion and classify 
the different makes according to the basic principle on which 
they are designed. 

The Maybach Type 

The simplest form of carbureter which incorporates the 
float chamber and the spraying nozzle was that credited to 

, Maybach in 

k w>- . .... '* ilt> "y* Europe brought 
out in 1893. This 
carbureter, Fig. 
1, embraced but 
two features, the 
float chamber 
with the float to 
maintain a fuel 
level, and the 
spraying nozzle 
in the air pipe. 
There were no 
regulations, no 

Fig. a— Diagram of Krebe carbureter with adjustments. 

auxiliary air valve added There was a defi- 
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Fig. 3 (left) — Diagram of Schebler model L with metering pin con- 
trolled by throttle 
,-lg. 4 (right)— Diagram of new Schebler model T with metering pin 
controlled by air valve 

nite size of air passage and a fixed size of nozzle out of 
which the fuel issued. The nozzle and the air passage were 
proportioned according to the richness of mixture, but once 
the size of each was set there was no changing. 

This type of carbureter proved satisfactory in a relatively 
limited range of motor speeds such as existed at that time, 
but when the motor speeds increased, covering a range be- 
tween 300 and 1200 r.p.m. this type proved inadequate. If 
it gave a satisfactory mixture for relatively low speeds the 
mixture was too rich in gasoline vapor on the higher speeds 
due to the increased air velocity past the nozzle or jet creat- 
ing too great suction on the gasoline and increasing the rate 
of flow of gasoline in proportion to the volume of air. 

Air Valve Added 

It was this weakness in the Maybach type that led to the 
second important step in carburetion, namely, the introduc- 
ion of what has come to be known as the auxiliary air valve, 
the credit of which has been ascribed to Krebs, an engineer 
of the Panhard company, Paris, France. Krebs realizing the 
failure in the Maybach design conceived the idea of adding 
more air when the engine speed increased and he accom- 
plished this by an air valve, Fig. 2, in the form of a leather 
diaphragm, which while not affected by the relatively low 
motor speeds, was affected by the higher speeds and when 
sucked by the increased air current gradually opened an 
auxiliary valve adding to the air supply and thereby main- 
taining the desired proportion of gasoline vapor and air. 

Air Valve Types 

THE Krebs type can to-day be considered the simplest form 
of carbureter which operates satisfactorily and there 
are several different models now manufactured based on the 
principle of the auxiliary air valve only. In these the prob- 
lem is worked out in different ways. One manufacturer 
uses a spring-controlled valve; another hopes to get better 
results by regulating the movement of the valve by two 
springs, instead of one; still another maker adds an air 
dashpot with the hope of getting finer regulation and a better 
functioning of the auxiliary air valve; another uses a dash- 
pot filled with gasoline; and there are others who use metal 
balls to serve as the auxiliary valve; while others use what 
are known as weighted air valves. While they all differ in the 
details of working out the design they are, nevertheless, 
based on the basic principle of the auxiliary air valve as 
originally worked out by Krebs. For simplicity in nomencla- 
ture we will refer to this type as the air valve type. Some of 



the concerns manufacturing this type of carbureter are 
G. & A., Air-Friction, and Breeze. G. & A. uses different 
sizes of metal balls; Air-Friction uses a weighted air valve; 
and Breeze a spring-controlled valve. 

Metering Pin Class 

THE next type of carbureter may, for convenience, be 
referred to as the metering pin class, metering pin 
being synonymous with measuring pin. This division in- 
corporates all that is in the air valve or Krebs classification 
but goes further and inserts a metering pin, which is a pin 
with a bevel point, not unlike the sharpened end of a lead 
pencil, in the nozzle or jet from which the gasoline issues. 
This pin is inserted with the object of regulating the flow of 
gasoline, and is used in addition to the auxiliary air valve 
so that this type incorporates four basic features: the float 
control, the auxiliary air valve, the nozzle in the air passage 
and lastly, the measuring pin in the nozzle. 

Schebler Metering Pin 

This metering pin is not stationary but is designed to be 
moved endwise, either raised or lowered so as to regulate the 
size of the opening through which the gasoline issues. A 
conventional form of it is that shown in Fig. 3 used on one 
Schebler model. The metering pin is linked with the 
throttle so that as the throttle is opened the metering pin 
is raised out of the nozzle so as to increase the flow of gaso- 
line in a desired ratio with the increased air, the ratio of in- 
crease being obtained by various adjustments between the 
throttle and the metering pin. 

There are other concerns which move the metering pin 
other than by the throttle, in fact, in the latest model T 
Schebler, Fig. 4, the metering pin is controlled by the aux- 
iliary air valve. When the valve moves downward, opening, 
it carries with it the metering pin which extends downward 
into the jet and is designed to increase the jet volume as it 
is lowered, whereas in the older Schebler type the jet volume 
is increased by raising the metering pin. In both the aux- 
iliary air valve is used. In one it is controlled by a spring 
and in model T by a dashpot and spring. 

There are other carbureters in which the metering pin is 
regulated by what is known as a metering air valve, in short, 
a measuring air valve to control the measuring gasoline pin. 
An example is the Stewart, Fig. 5, in which the metering 
valve shown in black, is rather a complex affair. The meter- 
ing pin stands vertically in the center of the valve and can be 
located by the collars on the lower end meshing with 




Fig. 5 (left) — Diagram of Stewart with metering pin P controlled 

by air valve shown In black 
Fig. 6 (right) — Diagram of Heath with metering pin controlled 
by mushroom valve V 
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Fig 8 (left) — Master expanding carbureter showing the distributer with dotted line* Indicating nozzles. Fig. 9 (center) — Diagram of 
Carter with standplpe nozzle having spirally-located perforations. Fig. 10 (right) — Diagram of Parkin showing nozzle N covered and 
uncovered by sleeve S 



the small adjusting wheel by which the pin can be raised or 
lowered as desired. Normally the metering air valve by its 
inverted cone-shaped top fills the entire air space, the only 
open space for air to pass being through the two small open- 
ings A with the arrows indicating the direction of air flow. 
These passages have air capacity for only very low speeds 
and as soon as the motor requirements exceed their volume 
the suction of the engine begins lifting the entire air valve 
indicated in black. The higher this valve is lifted the wider 
is the space between it and the metering pin at the point P 
and the greater the volume of gasoline permitted to pass the 
jet. Also the greater the volume of air passing between it 
and its seat S. By the adjustment provided at the base of the 
metering pin, the pin is set to supply a definite amount of 
fuel when the air valve rests on its seat. This quantity can 
be regulated as desired. In order to get the best possible 
action of the air valve the lower end of it is in the form of 
a piston constituting a dashpot operating in a gasoline well. 
There is a ball valve by which the gasoline is permitted to 
rise from below to above the piston as the valve settles on 
its seat. This dashpot gives a more uniform movement and 
prevents the valve from fluttering. 

Heath Metering Pin 

The metering pin assumes still another form in the Heath 
carbureter, Fig. 6, in which it is supported on a mushroom- 
shaped valve V and within the throttle T. The throttle is a 
vertical cylinder open at both ends but the lower end is closed 
by resting on an adjustable base B. 
The top is open, only the blackened 
portions of the sides representing the 
cylinder wall. Raising the throttle 
T, which is equivalent to opening it, 
raises the lower end off the base piece, 
so admitting air. This air current im- 
pinging on the lower face of the valve 

V raises it, thereby lifting the meter- 
ing pin out of the nozzle. The greater 
the air current the higher is the valve 

V raised and the more gasoline issues. 
This maker goes still further in his 
regulation by the adjustable throttle 
base B which can be raised or lowered 
by hand. In order to get a still 
more delicate relationship between 
the amount of air and gasoline the up- 
per face of the base B is stepped so 




Fig. 7 — Newcomb carbureter diagram with 
metering pin controlled by hollow air valve 



as to give a finer air regulation. A novel priming device 
takes the form of a plunger P which regulates a separate 
fuel passage that vertically parallels the fuel passage in the 
nozzle, and is shown at the left of it. Efforts tending for a 
more complete mixing' of the air and gasoline vapor take the 
form of a spiral fin in the mixing chamber above the throttle 
and also a coarse screen across the top of the mixing 
chamber. 

Still another form of carbureter using the metering pin 
regulation is the Newcomb, Fig. 7, in which the metering pin 
P is carried in a hollow plunger indicated in black, this 
plunger operating vertically in a cylinder C and being lifted 
in this cylinder by the motor suction. The stronger the de- 
mands of the motor the higher is the metering pin raised 
from the nozzle and the greater the amount of gasoline per- 
mitted to flow. The illustration shows the metering pin almost 
entirely out of the nozzle, and represents the condition with 
the motor operating at high speed. With the motor at rest the 
plunger shown in black would be lowered considerably, so that 
the metering pin would almost close the nozzle. With the 
first demands of the motor air is drawn from inside the 
plunger through holes H at the base and it is through these 
holes that the gasoline vapor must also escape and mingle 
with the air currents in the vertical channels at each side 
of the cylinder C. At the base of the plunger carrying the 
metering pin is an adjusting collar by which the height of 
this plunger when at rest can be altered so that a definite 
setting can be given the metering pin in the nozzle. 

Still a further type of metering pin 
carbureter is that used on the Sunder- 
man, in which an auxiliary air valve, 
bearing practically the same position 
with regard to the metering pin as 
that in the Stewart, lifts the metering 
pin as the valve is lifted from its seat 
by the air current. 

These five designs include prac- 
tically all the makes which com- 
bine the metering pin and the aux- 
iliary air valve in regulating the flow 
of gasoline. There are several makes 
not included herein which make use of 
the metering pin in controlling the 
flow of gasoline but introduce many 
other combinations, making it impos- 
sible to include them in this class. 
The Rayfield uses a metering pin in 
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Fig. 11 — Zenith compensating Jet type made up of two car- 
bureter*, one at A, the other at B, which are united In the lower 
Illustration 



the main nozzle, but it also employs a secondary jet which 
places the instrument in a different classification. 

Expanding Carbureter Types 

THE third division of carbureters are those known as the 
expanding types and include such makes as Master, 
Carter, Parkin and Greuter. As the word expanding implies, 
this division might be designated as the multiple jet type in 
which the gasoline is fed through several openings rather 
than one, these openings being progressively uncovered or 
brought into use according to the opening of the throttle 
and the demands of the motor. In the Master there are a 
great many small openings progressively uncovered by the 
opening of the throttle. In the Carter the gasoline issues 
through a vertical standpipe in the mixing chamber, this 
standpipe having a series of small holes drilled in an ascend- 
ing spiral so that the greater the motor suction the higher 
the gasoline rises in the standpipe and the more of these 
small holes it issues through. In the Parkin the fuel nozzle 
has a cap or covering over it which covering is raised or 
lowered as the throttle is opened and closed, thus increasing 
the flow of gasoline in proportion to the demands of air. In 
the Greuter, which is the only example of a multiple car- 
bureter, there are really three separate nozzles in three 
separate mixing compartments, these individual carbureters 
being brought into operation progressively, according to the 
requirements of the motor. 

While all of these expanding types of carbureters vary and 
are quite different in their external appearance they are 
really alike in their functioning, for which reason they are 
grouped under the one head of expanding types. Expanding 
means enlarging, which is done by bringing into use the 
additional nozzles or openings through which the fuel issues. 

Fig. 8 shows how this is done in the Master. In the 
lower right is shown the fuel distributor with its thirteen 
vertical dotted lines indicating as many openings for the 
flow of gasoline from the main fuel passage in the base of 
this distributor. The top of this distributor is shown in 
position in the carbureter, as also is shown the barrel throttle 
B with its curved opening designed to start uncovering these 
thirteen nozzles in the distributor progressively from one 
end to the other until all are uncovered, thus establishing 



its right to be classified as an expanding type. This car- 
bureter also has an air valve or damper, by which the 
volume of air entering over the top of the various nozzles 
can be regulated. 

Carter Expanding Design 

Fig. 9 shows why the Carter carbureter must be classed as 
an expanding type. In this carbureter is a standpipe con- 
stituting the spraying nozzle, and it is in this pipe that 
are drilled the various holes in the form of an ascending 
spiral, each hole in reality being a nozzle. At low speeds, 
when the gasoline is drawn only a moderate height in this 
standpipe, the fuel issues from but few of the lower holes. 
As the gasoline rises higher in the standpipe at intermediate 
speeds it issues from more of the openings; and when it 
rises still higher at high speeds yet more of the openings 
are brought into operation. The main air opening is in a 
vertical tube surrounding this standpipe so that the in- 
rushing air passes along the pipe, excepting at the lower 
end. There is an auxiliary air valve. 

Fuel regulation in the Parkin expanding carbureter is 
obtained mechanically as the throttle is opened. The throttle 
T, Fig. 10, is a horizontal revolving barrel type with its 
axis carrying an eccentric pin E. This pin bears on the 
top of a cylindrical sleeve S which covers the nozzle. By 
raising or lowering this sleeve the single large nozzle N is 
uncovered or covered in proportion as the throttle is closed 
or opened. This is accomplished mechanically by the eccen- 
tric E, which operates as the throttle is rotated. This ec- 
centric can be adjusted as desired with relation to the 
throttle. The cylindrical throttle performs a double func- 
tion : the upper part is the throttle proper and the lower part 
a variable air shutter. This lower portion controls the 
amount of air which passes the jet by varying the area of 
the passageway around the jet. 

Compensating Jet Class 

THE fourth classification of carbureters has for convenience 
been called the compensating jet type, and in this 
class are such makes as Zenith, Holley, Longuemare, and 
one of the Stromberg models. This carbureter type has been 
designated the non-moving-part division by some, a title more 
or less of a misnomer in that there are other carbureters 
without moving parts, yet which are entirely different 
in functioning from those mentioned in this division. For 
example, such as Master and Carter, are without moving 
parts, yet are expanding types, whereas Zenith, Holley, etc., 
are not expanding types, and yet are without moving parts. 

The Zenith System 

The basic principle of the compensating jet type is illus- 
trated in Fig. 11 of the Zenith. This illustration is made up 
of three parts, parts A and B above showing the two ele- 
ments which are incorporated in the complete carbureter 
shown below. This compensating jet type may be described 
as a two-fold type: Part A shows a float chamber to the 
right with a nozzle N leading into the venturi-shaped mixing- 
passage V at the left. This part practically corresponds with 
the original Maybach carbureter design. It is simply a 
fixed nozzle located in a fixed air passage. The part B at 
the right illustrates the compensating feature. Here is what 
is termed a compensating nozzle CN in an air passage. This 
nozzle does not communicate direct with the float chamber F, 
but leads into a well W, which receives its supply of gasoline 
through a fixed nozzle FN in the float-chamber side. This 
well W is open to the atmosphere at the top. Its modus op- 
erandi is: When the motor is idle the gasoline is at the same 
level in the well W as in the float chamber F and also in the 
nozzle CN. With the acceleration of the motor the supply- 
in the well W is soon consumed, after which air is drawn 
through the nozzle CN along with the gasoline, and it is this 
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• f air and gasoline being fed through 
aozzle which gives it the name of the 
cnsating nozzle, the air being the 
im which mixes with the gasoline and 
es the richness of the mixture. 
ius combining parts A and B we have 
i-fold carbureter, shown in the lower 
on of the illustration, where the two 
es N and CN are arranged conceh- 
lly, one outside the other. The nozzle 
mside, draws its supply of gasoline 
t from the float chamber, whereas the 
ide or compensating nozzle CN draws 
supply from the atmospheric well W, 
.h in turn is fed by the fixed nozzle FN 
<\ the float chamber. It is because the 
i W is open at the top to atmospheric 
sure that this type of carbureter has 
■'i called by some the atmospheric type. 

term compensating is preferable in 
t the compensating nozzle CN really 
os care of the desired richness of the 
\ture. The main nozzle N would give a 
■cture too rich on the higher speeds, as 
"? shown in the original Maybach, but combining the com- 
bating nozzle CN with it there is obtained a reduced suc- 
>n on the top of the jet at the point J by the fact that a 
rtain amount of air is mixed with gasoline in coming 
i rough the compensating or outside nozzle, thereby reducing 
e gasoline flow at higher speeds and effecting the desired 
■mpensation between gasoline vapor and air in proportion- 
g the mixture. 

he Compensating Holley 

A second example of the compensating jet carbureter is 
iie Holley, the principle of which is diagrammed in Fig. 12. 
he fuel flows into a little cup or well W past a needle valve, 
which is for hand regulation and does not enter into the 
>asic principle of the design. Into this well W dips two 
ozzles, one N which dips deep into the well and ends in 
".he lower part of the mixing chamber. This is the fixed 
nozzle. The other nozzle takes the form of a tube, which 
does not dip deeply into the well W and extends upward into 
the manifold above the throttle. This is the compensating 
nozzle. Study the working of this carbureter. When start- 
ing and the throttle is practically closed a rich mixture is 
sucked up the tube, giving easy starting. Opening the 
throttle brings the main nozzle N into action and soon the 
fuel may drop in the well W below the bottom of the pipe, 
so that instead of all gasoline being sucked up this pipe there 





g. 14 — Diagram Rayfield with main Jet N, auxiliary Jet A N 
Dntrolled by air valve and dashpot pump for rapid acceleration 



Fig. 12 (right) — Diagram Holley compensating Jet type with main nozzle N In gaso- 
Mne well. Fig. 13 (left) — Diagram Longuemare compensating jet type, main jet N, 
starting jet J and gasoline well W 



is air mixed with the gasoline, thus giving the compensating 
effect. 

Longuemare Compensation 

Another type of compensating jet carbureter is the Longue- 
mare which is diagrammed in Fig. 13, the diagram not con- 
forming accurately to the location of the parts in the car- 
bureter, certain license being taken to make the explanation 
more simple. This carbureter has a starting nozzle J with 
the top of which registers a small slot in the lower part of 
the revolving throttle T, there being a small escaping slot 
in the upper part of the throttle. When the throttle is in 
this position the main nozzle N is not functioning. As the 
throttle is opened the large opening in it uncovers the air 
passages P, thereby bringing into action the nozzle N and 
leaving in operation the small starting nozzle J. At the 
start the gasoline well W, open to the atmosphere at the top, 
is filled with gasoline to the level of the nozzle N, but soon 
this surplus is exhausted and all of the supply must come 
through the fixed opening FN leading to the float chamber. 
When the gasoline is exhausted in the well W then air is 
drawn in through the top of the well, these air bubbles mixing 
with the gasoline issuing through FN and flowing with it to 
and through the main nozzle N. Thus do these air bubbles 
reduce the richness of the mixture at high speeds and bring 
about the desired compensating result. In this carbureter an 
exceptionally neat design is accomplished by having the ad- 
justing needle for the opening FN in the middle of the float 
and having the gasoline well W surround it so that the two 
thus located concentrically form the vertical guide for the 
annular float. 

A Mixed Division 

LASTLY in this classification we come to three of the lead- 
ing American carbureter types which it is difficult to 
classify and which do not strictly come under any of the four 
divisions already delineated. These makes are Strom- 
berg, Rayfield and Kingston. Rayfield uses a metering pin, 
which pin is lifted as the throttle opens in the main jet 
N, Fig. 14, through a linkage diagrammed, and so estab- 
lishes a right to be classified as a metering pin type, but it 
goes further: It incorporates an auxiliary nozzle AN which 
also has a metering pin which is depressed when the auxiliary 
air valve opens. Thus by having two distinct nozzles it 
establishes its right also to be classified as an expanding type 
of instrument. But Rayfield goes still further in that it 
combines a pumping action on the gasoline in the auxiliary 
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Fig. 15 — Section Stromberg model K with main jet N and auxiliary 
jet A N In the air valve and controlled by It 

nozzle AN whereby a very rich mixture is furnished for 
acceleration whenever the air valve is suddenly opened. 
This is accomplished by the piston on the lower end of the 
air valve stem, this piston working in a dashpot filled with 
gasoline. Gasoline enters the dashpot above the piston and 
is admitted to the space below the piston by the disk valve in 
the piston. When the air valve suddenly opens, forcing the 
piston downward, this disk valve is automatically closed, 
forcing or pumping the gasoline upward through the dotted 
fuel passage into the nozzle AN, where it is sprayed into 
the inrushing air. Only when the valve opens is this pumping 
function occurring and at other times the gasoline issues 
through this auxiliary nozzle according to the suction of the 
motor. Thus Rayfield is a compound of two metering pins in 
conjunction with the pumping function for acceleration. 

A Stromberg Model 

Under our classification Stromberg model K, Fig. 15, is a 
combination instrument incorporating a main nozzle N with- 
out any metering pin, having an auxiliary nozzle AN incor- 
porated in the auxiliary air valve V and which nozzle is reg- 
ulated by a metering pin shown in the lower portion of the 
valve stem. The valve V is carried on a piston P work- 
ing in a dashpot filled with gasoline. 
As the valve opens downward the 
annular space around the pointed end 
of the metering pin is increased, in- 
creasing the flow of gasoline through 
nozzle AN. This measures the addi- 
tional gasoline needed by the open- 
ing of the air valve. The air valve is 
closed by the spring indicated, the rapid 
upward closing of the valve being re- 
tarded by the slower movement of the 
gasoline above the dashpot piston pass- 
ing around the piston to the space below 
it. Thus does this carbureter combine 
the features of two nozzles, the auxiliary 
nozzle including means for supplying 
gasoline for quick acceleration. 



cated in the bottom of a gasoline well, the level of which 
is shown at W. Into this well extends the lower end of 
a small air tube T which surrounds the needle valve stem. 
The normal air passage is obstructed by a hinged metal ball 
V forming a weighted air valve. When starting the motor 
this air valve remains seated as illustrated, all the air 
necessary being drawn up the small tube T, this tube 
sucking up a rich supply of gasoline. Soon the supply of 
gasoline in the well W falls below the lower end of the tube 
T and then only air or air mixed with gasoline vapor is 
drawn up the tube. With increasing motor speed the weighted 
air valve V is lifted off its seat and lifted as needed by the 
demands of the motor. In operation this carbureter is sim- 
ilar to the Holley excepting that it employs the weighted air 
valve which the Holley does not make use of. To classify 
the Kingston it might be regarded as a 'combination of the 
compensating jet and weighted air valve type. 

Other Carbureter Attachments 

THIS concludes the classification of the various carbureters 
the majority of which are included, although there are 
some that it has not been possible to incorporate in this 
review for want of information. 

Many of these carbureters incorporate many devices which 
are not essential so far as the basic principles on which they 
are based are concerned but which play their part in making 
more efficient the general work of the instrument. Thus 
nearly all of them have some feature or other to facilitate 
starting. The problem of making starting easy in cold 
weather consists in getting commensurate flow of gasoline. 
When gasoline is cold it will not issue from a nozzle so 
rapidly as when it is warmer, thus in starting there must 
be furnished a larger orifice or opening in the nozzle or else 
the air supply must be temporarily restricted so that there 
is a stronger suction on the gasoline. 

The customary way to accomplish this is by the shutter 
valve in the primary air passage. Practically shutting: off 
this passage puts the entire suction on the fuel jet. 

Those makers not following this plan have what is termed 
a by-pass which is a restricted passage leading from the noz- 
zle or near it to a point above the throttle so that when the 
throttle is closed the engine suction is exerted on this small 
passage, thus securing the requisite supply of gasoline. 

Stromberg uses a shutter valve in the main air intake; 
Schebler employs a similar valve; Rayfield uses a small by- 
pass channel to the manifold above the throttle. 




The Kingston Type 

Lastly comes the Kingston, Fig. 16. 
It is a combination of the compensat- 
ing jet type and also the weighted air 
valve design. Gasoline flow is regulated 
by a hand-adjusted needle valve N lo- 



Flg. 16 (left)— Diagram Kingston 
with starting air tube around adjust- 
ing needle and weighted air valve 

Fig. 17 (right) — Section new Scheb- 
ler model T with auxiliary air valve 
controlling the metering pin 
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Above at left — Imperial automobile* constituting the cortege of the Kaleer. At right — German Red 
Crow ambulance preeented to von Hlndenberg'a army. Note trailer attached 
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Winton Has Two New Sixes 



Chassis on Same Lines Has 33 Hp. or 48 Hp. Motor — Many 

Small Improvements 




In the bottom of the crankcase there is a 
plunger oil pump, driven by a vertical shaft which 
carries a skew gear meshing with a corresponding 
wheel on the rear extremity of the camshaft. This 
pump draws oil through a screen and delivers it 
to a main supply tube, cast in the crankcase, 
whence it passes to each of the four main bear- 
ings. 

The use of four crankshaft bearings enables 
each crankpin to have a separate feed through 
oil holes drilled in the crankshaft, and the smaller 
moving parts of the motor are cared for by the 
spray of oil escaping from the main bearings and 
lower ends of the connecting-rods. 

The distribution gearing at the front end is a 
silent chain passing over the crankshaft pinion, 
the camshaft sprocket and the generator pinion, 
and this chain is fed by a pipe that screws into 
the far end of the main oil supply pipe, thus be- 
ing streamed with oil continuously. 



New Winton six motor, showing clean design and also mounting of starting 
motor and carbureter. Note pair-cast cylinders. The two new models are 
similar, the larger being 4)4 by 6>/z and the smaller 3% by Wa 



FOR 1916 the Winton Co., Cleveland, Ohio, will concen- 
trate its energies upon two new models, both sixes. 
The larger has 4% by 5% in. bore and stroke and 
the smaller 3% by 6% in., both being similar in design. With 
seven-passenger touring bodies the respective prices are 
$3,500 and $2,285. There are nine bodies listed as standard 
equipment for each chassis, including practically all types, 
and the chassis are also obtainable without bodies at $3,000 
for the larger and $2,000 for the smaller, while special in- 
clusive prices are quoted for one chassis supplied with two 
bodies of different type. 

Motor Is Neater 

The outside of the motor has been cleaned up a great deal, 
though retaining the lines of former Winton engines. It is 
noticeable that the pair casting for cylinders is adhered to 
though the assembly is so compact that the effect is almost 
the same as that of a block casting. The upper half of the 
crankcase, which is divided horizontally in the conventional 
way, has as part of the casting, an aluminum tray which 
extends from end to end of the motor on either side. Thus 
the front portion of the chassis frame is completely filled by 
the crankcase which makes its own sod pan. 

On these trays the electrical accessories are 
disposed very accessibly, the water pump being 
central on the right side with the magneto behind 
and Bijur generator in front. On the left side is 
the Bijur starting motor and the carbureter, 
which latter has a long intake manifold that is 
led over the top of the cylinders to a distributing 
pipe on the valve side of the motor. Both this 
part of the intake manifold and the exhaust 
branch are positioned so that they do not inter- 
fere with the accessibility of the valves, which 
are inclosed by the conventional type of cover 
plate. 



Balance Studied Carefully 

The pistons exhibit no especial peculiarity, but 
are fairly light in section, and they provide the 
bearing for the wristpin which is fixed to the upper con- 
necting-rod end. The connecting-rods also are the accustomed 
I-beam forgings, but the makers state that very special care 
is taken in weighing up the different reciprocating parts, so 
that the piston and connecting assemblies of each cylinder 
have the same mass reactions. For the crankshaft, which is 
2 in. diameter, a very high tensile steel is employed, and 
the four bearings are most rigidly supported in the crank- 
case by spreading webs of metal backing the bearings. A de- 
tail which makes for efficiency in the motor is the use of 
constant acceleration type cams, and quietness is sought by 
the use of roller ended tappets. The head of the tappet is 
maintained in contact with the valve stem by a cushion 
spring, and it is noteworthy that the roller is considerably 
larger in diameter than usual, being 1% in. across by hi in. 
wide. 

There are several other interesting details about the mo- 
tor. For instance, there is a water passage completely 
around each cylinder, the two included in each casting being 
separate individually. Owing to the position of the water 
pump, high up and midway on the side of the motor, its de- 
livery is easily so divided as to give an equal supply to each 




New Winton seven -passenger slx-cyllnder touring car which sells for $2,286 as 
the smaller model and $3,500 as the larger 
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Right aide of new Wlnton motor showing mounting of magneto and generator. 

of tire pump on the aide of the gearbox 

cylinder block and, a conspicuous user's advantage, the 
glands are ideally accessible for adjustment. 

The pistons have rings of a new pattern with step joint 
ends and there are three to each piston, no scraper ring be- 
ing used. Priming cocks are supplied in each cylinder, with 
a cup for holding the necessary small quantity of gasoline 
and there is also a priming cock in the intake manifold. The 
placing of the Bosch dual magneto at the rear end of the 
cylinders allows the wires to be taken into the end of the 
conduit and so to be distributed with a minimum of exposed 
length. 

The carbureter employed is a Rayfield and the fuel is raised 
from a tank of 21 gal. capacity at the end of the frame, by 
a Stewart vacuum feed. 

Clutch Has Many Plates 

The multiple disk clutch has alternate plates of steel and 
fabric, and very light pressure suffices to release it, owing 
to the extremely large surface given by the number of plates 



Note mounting 



employed. It is entirely inclosed 
between the motor and gearcase, 
but an amply large hand hole gives 
free access to the spring. 

In the gearset four forward 
speeds are provided with direct on 
third, and the top speed ratios are 
variable. For the large chassis 
the choice is of four different bevel 
combinations, the highest being 3.77 
to 1 and the lowest 4.73 to 1. On 
the smaller car the higher , of these 
two is not given, but each of the 
other three is available. 

In the rear axle the driving gears 
are spiral bevels, and taper roller 
bearings are used throughout. The 
propeller shaft is open type and a 
torque stay is employed. 
Springs are three-quarter elliptic at the rear, and take 
the driving stress, a feature being that both front and rear 
springs are supplied with the Dann insert which maintains 
lubrication between the leaves. 

Bodies Avoid Extremes 

In the bodies the designers have successfully aimed at 
modernity without adopting ultra-streamline forms. Hoods, 
cowls and body lines merge, but there is no attempt to make 
the section of the same shape throughout. On the touring 
cars there is a slight rise in the level of the side panels, the 
cowl being the lowest point and the rear seat the highest. A 
choice of either divided front seats or the old style is given, 
the price being the same for either. Another option is either 
wire or wood wheels and practically no limit is put upon the 
buyer's choice of color schemes. 

Of course the equipment is complete to the last detail. 
The tires are 36 by 4% in. on the smaller chassis and 37 by 
5 in. for the larger. 



Owen Magnetic in Smaller Size Announced 



New Model Is Intended Especially 
for Town Use 



THE combination of interests that has just taken place 
between the Baker R. & L. Co., Cleveland, Ohio, and 
the Owen Magnetic Co., New York, is dealt with fully on 
another page. The accompanying cut shows the motor and 
electric transmission of the 
smaller chassis which will at 
once be added to the large 
Owen car the manufacture of 
which will be continued. 

The new car is intended to 
be especially suitable for town 
use, having a six-cylinder 3% 
by 5 in. motor and a steering 
lock that will allow the car to 
turn in 38 ft. despite its 126 in. 
wheelbase. The transmission 
will be just the same as that 
which has been used for the 
present Owen Magnetic, and 
the whole control is concen- 
trated upon the steering 
column, as shown in the cut. 
From starting up the gas en- 
gine to braking, everything is. 
controlled by a lever on the 
steering wheel, except the 
throttle of the carbureter which is connected to the accelera- 
tor pedal. When in the limiting position of the electric con- 
trol the car operates precisely as a gas car on high gear 
except that the electric brake is always available. 



At no time is there any direct, 
mechanical connection between 
the engine and the rear axle as, 
when in "high gear" the drive 




Power plant and elec- 
tric transmission of new 
Owen Magnetic car to be 
built by the Baker- R. & 
Li Co. 



is through an electro-magnetic clutch which provides 
an automatic cushion of infinite softness between the 
source of power and its application to the rear axle 
and the road wheels. 



Digitized by 



1094 ~ 



THE AUTOMOBILE 



December 16, 1915 



New England Tourist Gain 50 Per Cent 

$25,000,000 Spent in the Past Summer by 
Automobile Parties— 225,000 Cars and 675,000 
People on the Road During July and August 

By James T. Sullivan 



BOSTON, MASS., Nov. 29— When it is estimated that 
some $25,000,000 was spent in New England the past 
summer by motor tourists; that there was a 50 per 
cent increase in the visitors over a year ago ; that during the 
busy months of July and August some 225,000 cars carrying 
approximately 675,000 people were moving about day after 
day leaving a golden trail behind them, it is proof unques- 
tioned that New England was not sidetracked for the San 
Francisco exposition, and that war did not have any effect 
on the automobile owners this season. 

The writer has made a tabulation of figures each year for 
the past four seasons on motor car visitors to Massachusetts 
and New England, and this year the totals show a very sub- 
stantial increase. In fact, there has been a gain of about 
60 per cent in the Bay State visitors this year, which is 
rather remarkable. 

An analysis of the totals for the four years from 1912 to 
1916, inclusive, shows that the gain has been nearly 100 per 
cent, the addition of twenty-eight more cars being needed to 
reach that score. In four out of the six groups in which the 
visiting cars are divided the gain from 1912 to this year has 
been above 100 per cent. This proves the value of ex- 
pending money on good roads when there are scenic attrac- 
tions to draw the tourists. It would be hard for any other 
State — New York with its area and attractions, New Jersey 
with its Atlantic City and California with its exposition this 
year excepted — to excel Massachusetts in attracting visitors. 

The figures for 1915 show that the motorists east of the 
Mississippi still kept their machines headed for the Atlantic 
coast, while those west of the big river were a bit inclined 
to go to the exposition. In other words, of the different 
groups, all of them except the far west combination showed 
a gain. This year there were thirty-four States represented, 
the same number as a year ago, for while four — Delaware, 
Mississippi, Arizona and Oklahoma — dropped out, a similar 
number were added — Arizona, New Mexico, South Carolina 
and West Virginia. There were cars also from five foreign 
countries this season. 

1310 Registered in Bay State 

In the total compilation of machines registered in Massa- 
chusetts for the summer months it was found that there were 
just 1310. It must be remembered that these machines be- 
longed to people who came to stay more than a month. Now 
for each car that is so registered by an owner who comes 
here to stay there are scores of machines which are never 
registered. If one were to make an estimate and say that for 
each car so registered there are at least fifty machines trav- 
eling about that do not have to register it would not be put- 
ting the figures too high. And that would give 65,500 such 
cars added to the 1310 registered ones. Assuming that 66,- 
810 machines came to Massachusetts, each carrying three 
passengers, we have 200,430 motorists from outside the Bay 
State who were welcomed here last summer. 

To get some idea of what this means one must remember 
that Boston is particularly fortunate in its situation to at- 



tract motorists. It is a central point for tourists that cannot 
be overlooked. If they come in through the Adirondacks, 
Canada, the Green or White mountains they gravitate down 
to the ocean and Boston. From that point there are many 
places of historic interest to keep them a few days. Then 
they pass on their way West and South. If they come along 
the coast or through the Berkshires again Boston is the 
destination, for through that city the path lies to the famous 
North Shore where the Atlantic is seen at its best, and then 
on up to the mountains. 

So when one takes the figures for Massachusetts he takes 
the tone representative of all New England. The other 
States get a large proportion of the tourists that visit the 
Bay State, perhaps 85 or 90 per cent, but Massachusetts gets 
about 99 per cent of all who visit the five other New England 
States. 

Spend $600,000 a Day 

Therefore if more than 200,000 motorists from outside 
Massachusetts entered her domain last summer it meant that 
they were spending at least $600,000 a day on their touring. 
And limiting them to some ten days or so in the Bay State 
there is $6,000,000 scattered about. Now if they spent an 
equal sum among the other States — that is, figuring that 50 
per cent of the tour was in the Bay State and the rest in 
one or all of the others — it gives a total of $12,000,000 from 
summer tourists. 
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Diagram showing the comparative representation of various 
States and countries among the automobile tourists In Massa- 
chusetts during the past Summer and that of 1914 
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But that is not all. Take the motor 
cars owned in New England, number- 
ing about 175,000, as an additional to- 
tal. They were out every day with 
their owners and families or friends, 
and placing the average passengers at 
the low figure of two for a car, there 
were 350,000 more people on the New 
England highways. And living at home 
they did not all have hotel bills to pay, 
so the cost of each for a day may be 
put down for $1, the price of a few 
sodas, cigars, etc., and you have an ex- 
penditure of $350,000 a day. Assume 
that the great majority has but two 
weeks vacation and it was spent tour- 
ing, the cost would roll up to that time 
about $5,260,000. But there are Sun- 
day and holiday tours in summer. From 
May 1 to Oct. 31 there are five holi- 
days in Massachusetts. There are at 
least four Sundays to a month so that 
would mean twenty-four more. Elimi- 
nate three Sundays and say two holi- 
days and class them in the vacation period and a couple of 
Sundays for bad weather and there still remains at least 
twenty real out-of-doors days in which motorists spend money. 
It gives you a total of some $7,000,000. Here is a summer's 
total reaching $24,750,000 in New England alone, an entire 
section of country smaller than any one of several Western 
States. Certainly, with the money spent by the wealthy 
people who come to Massachusetts or other New England 
resorts for long stays and that spent on odd days an esti- 
mate of $25,000,000 for the summer months is not excessive. 

Comparison by Groups 

In past years the writer has divided the various sections 
into groups and the figures allow an admirable comparison. 
The New England group comprises the cars from the five 
other States that registered with our Highway Commission 
for lengthy stays. All the States except Maine show a gain 
this year so that the figures run to 214 when last year they 
were 148, that is sixty-six more. Here they are: 
New England Group 
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Map of the United State* showing the number of ears In each state which traveled over the 
Massachusetts roads In the past summer 

Next, we have the States along the Atlantic coast from 
New Jersey to the Gulf. Here again there is a pronounced 
increase. There are eleven States in the group. Eight 
show a gain, two a loss and one is similar to the figures of a 
year ago. There were 151 machines registered last season 
and this year the total jumped to 235, a gain of eighty-four. 
This shows that in the number of States increasing their 
figures meant some 75 per cent, and in machines registered 
it went above 50 per cent. New Jersey and District of Co- 
lumbia were the big gainers. Here are the figures: 

Atlantic Coast Group 

1912 1913 1914 1916- 

New Jersey 66 80 64 109 

Maryland 17 16 17 20 

Florida 8 8 7 14 

Virginia 6 6 8 10 

Louisiana, 4 3 6 8 

Delaware 2 1 

North Carolina 2 5 4 

South Carolina 2 .. % 

Georgia 1 2 7 1$ 

Alabama 2 .. 2 2 

Mississippi i 

District of Columbia 12 23 33 si 

Totals 100 143 161 235 

The next section is divided into what is termed the Bor- 
der States and while numerically they number less than any- 
other group except New England the totals are far greater. 
That is because New York and Pennsylvania are included. 



Non-Resident Tourists Visiting: Massachusetts 



1912 

Alabama 2 

Arizona 0 

Arkansas 0 

California 7 

Colorado 2 

Connecticut 43 

Delaware 0 

Florida 3 

Georgia 1 

Idaho 0 

Illinois 39 

Indiana 3 

Iowa 2 

Kansas 1 

Kentucky 4 

Louisiana 4 

Maine 3 

Maryland 17 

Michigan 15 

Minnesota 2 

Mississippi 0 

Missouri 40 

Montana 0 
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Nevada 0 

New Hampshire 12 

New Jersey 56 

New York 209 

New Mexico 0 

" Carolina 0 
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Of the five States four showed a gain. New York was the 
more notable with 486, a jump from 300 of last year. Penn- 
sylvania went from eighty-one to 131, and Kentucky, con- 
sidering its distance, made a triple advance from four to 
twelve. The total for 1915 was 640. Last year it was 394, 
a 'remarkable jump. The totals follow: 

Border Line Qroup 

1912 1913 1914 1916 

New York 209 220 300 486 

Pennsylvania 78 80 81 131 

West Virginia 1 3 

Kentucky 4 9 4 12 

Tennessee 6 5 9 8 

Totals 297 316 394 640 

The Middle West group comprises the States in the section 
about the Mississippi Valley. There are eight States in- 
cluded in it and five of them, a majority, did better than a 
year ago; two lost and one was even. 

Middle West Group 

1912 1913 1914 1916 

Illinois 39 46 66 70 

Missouri 40 41 39 39 

Ohio 40 29 21 39 

Michigan 16 13 18 19 

Iowa 2 6 3 4 

Minnesota 2 4 4 3 

Indiana 3 7 9 13 

Wisconsin 1 2 4 2 

Totals 142 146 164 189 

The Far West group comprises the States beyond the 
Mississippi. It was expected that if there were any loss it 
would be in that region, due to the exposition. And that 
is where the loss occurred. But it was not so very great. 
There are nine States in the list. This is the first year that 
Arkansas and New Mexico are included and they balance up 
for the loss of Arizona and Oklahoma. Of the nine, Texas 
and Kansas show a loss, while California, the most distant, 
shows a gain. There were twenty cars on the list a year 



ago and this season the figure is seventeen, a drop of three. 
The figures follow: 

Far West Group 



Texas . 
Kansas 



Arizona 



Oklahoma . . 
Arkansas . . . 
New Mexico 



1912 


1913 


1914 


1916 


. 8 


10 




6 


. 1 


9 




2 


. 4 


3 






. 7 


4 




T 


. 2 






'i 



26 



20 



17 



Totals 22 

The final group comprises the cars outside the United 
States known as the foreign section. 



Foreign Group 

1912 1913 

Canada 2 2 

Porto Rico 2 4 

England 1 

Germany 

Portugal 

Cuba 1 1 

Honolulu 1 

Brazil 1 

West Indies 

Totals 7 9 

When these groups are all placed together it shows that 
there were 1310 machines listed this year, while last year 
the figures totaled 882, or a gain of 428, as follows: 



1914 

7 
3 

l 
l 
l 
3 



1916 
» 
2 
1 



1 

"IS 



Totals for All Groups 

1912 1913 1914 

New England 102 105 148 

Atlantic Coast 100 143 161 

Border line 297 316 394 

Middle West 142 146 164 

Far West 22 26 20 

Foreign 7 9 16 

Totals 670 744 882* 

Places Represented 

Number of States 30* S2» 34* 

Foreign Countries 5 4 6 

•Includes District of Columbia 



1*16 

214 
226 
640 
189 

17 
16 

isTo" 



34* 

6 



To Make Hydromotors in Los Angeles 



LOS ANGELES, CAL., Dec. 9— A factory is to be built in 
this city for the manufacture of Hydromotors. The 
company is now applying for articles of incorporation under 
the laws of California. 

The experiments with the Hydromotor at the Panama- 
Pacific International Exposition were successful enough to 
prove that a land and water automobile was a practical pos- 
sibility. During the closing week of the exposition, six 
voyages were made on San Francisco Bay and once the auto- 
mobile launch ventured out of the yacht harbor. 

A. Maini, president of the company which put out the first 
model, announces that the factory will be located in southern 
California. G. Lopizich, president of the International Bank 
of Los Angeles is to head the new company which will manu- 
facture these land and water automobiles. 

More than a year ago, the Board of Trade of Lankershim, 
Cal., offered the company a manufacturing site. A site has 
now been offered at Wilmington, the Los Angeles Harbor, 
and it is probable that the site will be accepted as at Wil- 
mington, the location will provide for the testing of machines 
on both land and water. 

According to the present plans of the corporation's back- 
ers, four models are to be offered. A two-passenger roadster, 
a seven-passenger touring car, a light delivery truck and 
seven-passenger limousine. The same chassis is to be used 
for each type of body. The limousine is to sell for $3,000 and 
the roadster at $2,000 with the touring car and truck com- 
ing between these figures. 

The machine shown at the exposition weighs 3000 lb. The 
body is of aluminum. All the joints are made water tight. 
To insure this condition, 2-in. brass bands are riveted to the 



edges. The length of the car is 16% ft. In the water the 
machines is propelled by a 16 in. screw propeller. The wire 
wheels measure 42 in. in diameter. 

In the water a patented bronze sliding device locks the 
water out of the axle housing. 

The first machine is propelled by a 6-35 Haynes engine 
hung on a special chassis. 

A ventilator at the prow and a small opening on the for- 
ward deck, allows enough air circulation to keep the engine 
cool. Gear levers at the right of the steering post allow the 
driver to shift the power from the wheels to the screw when 
the machine begins to float. Both the wheels and the pro- 
peller may be operated at the same time. 

A sleeve engages a pin on the steering post which provides 
for change of steering control, automatically locking the 
front wheels and engaging the rudder. A reverse of the op- 
eration releases the wheels and disengages the rudder. 




The Hydromotor — an amphibious automobile 
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Westcott Adjusts to Suit Driver 

Two New Sixes Announced — Sedan Top for 
Touring Car — Lightness Studied 



Westcott 

passenger 



THE two new Westcott cars made by 
the Westcott Motor Car Co., Rich- 
mond, Ind., are both sixes, one a lit- 
tle larger than the other, being intended for 
seven-passenger bodywork. In design the 
two are similar, the same motor, a Conti- 
nental 3% by 6% in., being used for both. 
The respective wheelbases are 121 in. and 
126 in. and the longer chassis has larger 
tires. Prices are $1,945 for the seven-pas- 
senger sedan, with an alternative choice of 
open touring or three-passenger roadster 
bodies at $1,595. The short chassis has 
similar open bodies, at $1,445, but with a 
maximum of five-passenger capacity, and 
also a cabriolet, for $1,746. 

Sedan Has Special Windshield 

Particular pains have been taken with the sedan car, which 
is convertible to an open touring type. When the two por- 
tions are joined together, the upper structure has no over- 
hang where it meets the sides of the lower part, and one of 
the greatest difficulties with demountable top bodies, that of 
making a good join around the windshield, is overcome by 
supplying a special shield for the closed car and utilizing it 
as one of the main, basic attachments. Two bolts suffice to 
make the attachment, the shield detaching from the brackets 
that hold it in place. 





.TVs. 




Driver's compartment of new Westcott model slx-42 roadster, 
showing seating arrangement. This car lists at $1,446 



The interior of the demountable top is finished in accord- 
ance with proper limousine style with good grade cloth, silk 
curtains, etc. 

Adjustable Driving Position 

On the roadster and cabriolet bodies the clover-leaf seating 
arrangement is adopted, and it can be seen from the plan 
view that the seats have been so disposed that the middle 
passenger has plenty of elbow room without the driver being 
pushed so far to the left that he has to sit sideways to the 
steering wheel, as has happened in some similar designs. 
Further, the comfort of the driver is studied by giving no 
less than a 6-in. adjustment on either pedal, and so mounting 
the steering column that it can be moved to suit the driver's 
length of arm. These adjustments give practically the same 
effect as an adjustable seat, without calling for extra weight 
in the body which is necessary to enable a sliding seat to be 
made rigid. 

A special point is made of the quality of the leather used 
for upholstery, which is an enameled finish variety. It is 
fitted without buttons, which, in conjunction with the smooth 
surface, makes it very easy to keep perfectly clean. 

Lubrication Simplified 

Another, and quite different way in which the Westcott 
engineers have studied the convenience of the driver, is in 
the disposition of small parts requiring attention, and one 
result of this is that there are only five greasers under the 
body. 

Lightness has been studied, and the motor has pistons and 
cylinders as the only cast iron parts, the whole crankcase be- 
ing aluminum. The rear springs are cantilevers of chrome- 
vanadium steel and are 62 in. long; very short shackles are 
used at the front ends of these springs, this being claimed to 
eliminate roll while not affecting any riding quality. The 
chassis has a unit power plant and Timken axle equipment, 
with open type driveshaft and a double torque arm. 

Accessory equipment includes a clock, dome lights in the 
sedan, double tonneau lights and, on the touring cars, a 
special fitting for stowing the Jiffy curtains wherein they are 
held by springs and cannot rattle. 

Altogether the Westcotts are excellent examples of how an 
assembled chassis can be made a car of decided character. 
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Gasoline Plus Chamois Gives Electricity 



EDITOR The Automobile: — Am sending you herewith 
a clipping from the Timken magazine, House Organ 
of the Timken Detroit Axle Co. which in part reads 
as follows: 

Let us assume that you are about to fill your tank. The 
funnel is in the nozzle. A chamois strainer is in the funnel. 
The gasoline is turned on and as it pours through the chamois 
it generates static electricity. Static electricity may be de- 
fined as electricity that is at rest. 

Static electricity, as we have said, is now in the funnel. 
The funnel is charged with it. So long as the funnel fits 
securely into the mouth of the tank, thus creating a "ground," 
you are safe. 

Now, let us assume that you did not allow the funnel to 
rest inside the nozzle of your tank, as the gasoline seeped 
through the chamois skin. Either yourself or someone else 
held the funnel in midair, or it rested free of the sides of the 
tank. No "ground" was formed. 

We have seen that gasoline, a volatile substance, passing 
through chamois forms static electricity, which charges the 
funnel. When the amount of electricity is sufficient to pro- 
duce a jump spark, that spark, jumps to the nearest 
"ground," which is your tank. In doing so it must pass 
across the opening between the end of the funnel and the 
edge of the tank through which gasoline vapor is rising. 

The moral to be derived from this article is this: DO NOT 
PUT GASOLINE THROUGH CHAMOIS SKIN. But if you 
will insist on taking chances, be sure that you have a 
"ground" on it, by seeing that the funnel touches the open- 
ing of the tank. Be doubly sure that you take this pre- 
caution. 

Would you please give us the best advice on this subject 
through The Automobile? 

Newfoundland, N. J. R. E. 

— The article which you cite was from information fur- 
nished to the Timken magazine by Henderson Bros., of 
North Cambridge, Mass. who recently nearly suffered the 
loss of a relative through the combination of circumstances 
mentioned. The fact that static electricity is generated by 
the pouring of gasoline through chamois seems to be clearly 
demonstrated. To secure the view point of the Henderson 
Bros., on this subject The Automobile received from them 
a letter of which the following is a copy: 

"This accident happened to my son, and as there was no 
possibility of anything except static electricity we went into 
the matter a little more thoroughly than seemed necessary 
after it had happened. We found the fact to be known to 
most fire chiefs that gasoline and chamois was a fatal com- 
bination, but none of them could explain the reason why. At 
a consultation with one of the leading electrical engineers 
in Boston, and by experimenting we found that this static 
electricity was dangerous only when the funnel, or the pipe 
was not grounded, and this was caused in three ways. First, 
as in the Timken magazine, that is the funnel resting on the 
wood making a perfect insulated funnel; and the second 
condition was, when filling the funnel and the tank becomes 
nearly full, it is the custom to hold the funnel outside the 
tank, the gasoline running through the funnel and when the 



funnel touches the tank it again forms a spark of static 
electricity. 

"We also had a long talk with young Mr. Firestone when he 
was here, and he informed us that his brother was burned to 
death in a garage accident. You might possibly get some 
added information from the Firestone family in regard to 
this accident. There have been four fatal burnings in and 
around Boston since my son's accident which was directly 
attributed to static electricity forming in the funnel. The 
more that this particular thing is impressed on the auto- 
mobile public, the less chance there will be of repeating these 
accidents. If we have been instrumental in stopping that 
condition anywhere, we will have been amply repaid." 

Renault Cover Plate Threads Worn 

Editor The Automobile: — In my Renault's transmission 
the threads which support the back plate are all worn. New 
threads have been replaced and after about 100 miles the 
threads became worn out again so that no hold whatever 
can keep the plate to the larger part of the transmission. 
On account of the same trouble the high speed cannot keep 
in place but slips out causing a sort of noise as if some part 
of the car had dropped off. Could you instruct me how to 
repair this and if possible give me diagram? 

Barranquilla, Colombia. R. I. 

— From the information you give it is surmised that you 
refer to the back plate in the gear box. To make a satis- 
factory job the holes where the studs are fitted should be 
filled up with aluminum alloy and new studs fitted in. This 
work should be handled very carefully as otherwise, the gear- 
shaft will be pulled out of parallel. If there is a Renault 
service station in your location the work should be done there. 

Wants Data on Farm Tractors 

Editor The Automobile: — Will you kindly answer the 
following questions in regard to motor farm tractors in the 
Rostrum : 

1 — What power is needed in a gasoline tractor to pull four 
16-in. plows? 

2 — Can a tractor wheel of 30 to 32 in. in diameter have as 
much traction or pulling power as a larger wheel, assuming 
the vehicle is run at the same speed and with the same power 
applied? 

3 — Has a tractor got as much pushing power as pulling 
power or would the maximum load vary according to whether 
it was pushed or pulled? 

4 — Could an electric generator powerful enough to start a 
40 to 45 hp. motor run an electric motor requiring about 
3 hp.? What would be the wholesale price of such an appa- 
ratus? 

6 — Is there any way to transmit power between two points, 
the distance between which is constantly changing, except 
by the use of a flexible cable? Would it be possible to con- 
struct a cable strong enough to transmit from 3 to 5 hp. 
over a distance of 4 ft. and if possible, would it be practical? 

6 — Kindly publish a formula whereby I can calculate the 
pulling power at the drawbar of a tractor when the weight, 
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horsepower of the motor and the distance between the motor 
and the center of the driving wheels are given. 

Red Wing, Minn. N. L. W. 

— This question cannot be answered definitely without 
much other data such as the weight of the tractor; the 
method of drive and the power loss therein; the drawbar 
pull of the unit; the approximate weight of the plows and 
platform; the depth of the furrow and the condition of the 
soil. However, The Automobile can cite you one of several 
makes of tractors now on the market which will pull four 
16-in. plows. The Knapp tractor, made by the Rochester 
Gas Engine Co., Rochester, N. Y., is a three-wheeled, gear- 
driven unit weighing about 8750 lb. and equipped with a 
four-cycle four-cylinder gasoline motor of 4% in. stroke 
and 6% in. bore, developing 36.15 S. A. E. hp. This power 
is sufficient to pull four 16-in. plows and platform and give a 
depth of furrow of 6 to 10 in., varying with the condition of 
the soil. 

2 — With no slip, the pulling power of a wheel varies in- 
versely as the diameter, the power applied and the gear re- 
duction remaining a constant, or the smaller the wheel, the 
greater the pulling power. But in your case, assuming the 
same vehicle speed and a change in gear reduction, a 30- or 
32-in. wheel would have no greater pulling power than a 
larger wheel, provided it did not slip. Here other practical 
considerations come into play, such as the condition of the 
soil, the coefficient of friction between the wheel and the 
ground and the pressure per square inch of the wheel on the 
soil due to the weight of the vehicle and its load. From these 
considerations, it may be deduced that greater pulling power 
may be obtained by the use of large wheels with the power 
applied and the vehicle speed remaining constant, because 
they give a larger area in contact with the ground and pre- 
vent slipping or sinking into the soil. They also mount ob- 
structions much more easily than smaller wheels. 

The relation between the pulling power of a vehicle and 
the diameter of the driving wheels is shown in the formula 
given below: 

T ,„ 8.4 nb'aR 

= DW ' X em X et 

Where VC = Tractive factor or vehicle coefficient, 
n = The number of cylinders 
6 = The bore in inches 
« = The stroke in inches 
R = The gear reduction 

D — The diameter of the driving wheels in inches 
W = The total weight of vehicle and load in pounds 
«m = The efficiency of the motor as compared with 

the S. A. E. rating as unity 
et = The efficiency of the transmission system, 
e.g., the percentage of the power developed 
which reaches the driving wheels. 
The above formula was derived by C. T. Myers, mechan- 
ical engineer, Detroit, Mich., for the purpose of comparing 
motor vehicle performance. It shows the very important 
inter-relation of the motor displacement, the gear reduction, 
the diameter of the driving wheels and the total weight car- 
ried. It also shows how very important the reduction of 
weight becomes and the marked effect of an increase in the 
gear reduction. 

3 — On a perfectly level road any motor vehicle has as much 
pushing power as pulling power, but as there are no such 
roads in existence, this equality does not hold and the pulling 
power exceeds the pushing power. The path of a farm trac- 
tor over rough and uneven fields is one continual process of 
lifting the vehicle wheels over small obstructions, and as it 
takes more power to push a wheel over an obstruction than 
it does to pull it over, the vehicle can pull more than it can 
push. The reason why it takes more power to push a wheel 
over an obstruction than it does to pull it over, may be best 
understood by analyzing the forces which comes into play. 



The force transmitted to the driving axle of the vehicle 
may be shown graphically by a horizontal line parallel with 
the ground. As soon as the front wheels strike an obstruc- 
tion, a portion of this force is resolved along a line from 
the point of application on the driving axle to the point where 
the front wheel touches the obstruction. The remainder, re- 
solved at right angles to the latter force, tends to raise the 
wheel up and over the obstruction. This lifting force acts 
on an imaginary bellcrank lever, the fulcrum of which is at 
the point where the wheel strikes the obstruction and whose 
arms extend from the fulcrum to the center of the wheel 
hub and to the point of contact of the wheel on the ground. 

The lifting component of the total force acts on the arm 
of the lever between the fulcrum and the center of the 
wheel hub at distances proportional to the distance from the 
fulcrum to the point of application of the total force on 
the driving axle of the vehicle. The nearer the driving axle 
is to the fulcrum, the greater is the leverage of the lifting 
component of the force about the fulcrum. The greater the 
leverage, the easier is it for the wheel to mount the obstruc- 
tion. 

In the case of a tractor pushing a trailer, the driving axle 
would be further away from the fulcrum than if the trailer 
were pulled, and for this reason the leverage of the lifting 
component/ of the propelling force would be less, thus making 
it harder to push the trailer over the obstruction than to 
pull it. 

This principle is shown in Fig. 1, which illustrates the 
analagous case of a front- and rear-wheel-driven vehicle. In 
the case of the front-wheel-driven vehicle, ab represents the 
force propelling it along a level road. When it strikes an 
obstruction, such as D, the force ab may be resolved perpen- 
dicular to and parallel with the line ED, D being the point 
of contact of the wheel and the point about which the wheel 
must be lifted so that the vehicle may continue on its way. 
D is the fulcrum about which the resolved lifting component 
ac of the force ab is applied. 

In the case of a rear-wheel-driven vehicle the same force 
ab is applied along the line eD , this line continued passing 
through the point of application on the driving axle. The 
force eg is equal to ab. Its lifting component eh, however, 
acts about the fulcrum D, at a distance ef, which is less than 
ad in the case of the front-wheel-driven vehicle. Therefore, 
in the first case, ad X ac is greater than eh X ef in the second 
case, because whereas eh and ac are equal, ad is greater than 
«/. Thus a front-wheel-driven vehicle may pass over ob- 
structions with greater ease than a rear-wheel-driven type. 

4 — Yes. The wholesale price of a 3-hp. direct-current 
motor-generator set would be about $150. 

5 — The Automobile knows many other methods of trans- 
mitting power betwen two points, the distance between which 
is constantly changing, besides that of a flexible shaft, as 
follows: Electric current; hydraulic circulation; compressed 
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f <g. 1 — Diagram showing effects of wheel diameter 
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air; vacuum; a scissors-shaped frame using any one of a 
number of forms of transmission, such as trains of spur 
gears, belts and pulleys, chains and sprockets, bell-cranks and 
connecting rods, etc Transmitting 8 hp. through a flexible 
shaft 4 ft long is practicable, providing the speed of the 
shaft is not excessive. 

6 — Comprehensive tests with motor trucks have shown that 
the average motor truck when full loaded develops a drawbar 
pull equal to about one-quarter its gross weight; {.«., weight 
of vehicle and load. This ratio is changed by road condi- 
tions and grades. 

According to George Watson, of John I. Thornycroft & Co., 
Basingstoke, England, drawbar pull may be calculated by the 
two following formulae as published in Vol. 1 data sheets 
of the Society of Automobile Engineer! : 

_ n Horsepower 876 
V 

Where T= Tractive effort in pounds 

V = Velocity of vehicle in miles per hour 
n = Efficiency of gearing. Take 0.9 for each gear 
and 

Where T = Tractive effort in pounds 

W = Gross weight of vehicle and load 
R = Resistance to traction in pounds per ton of 
2240 lb. 

For loose sand, R = 560; for hard, dry clay, R = 100 

m = Gradient, 1 in M. For instance, when grade 
is 1 in 6, m = 5. 
It will be observed that these formulas contain the weight 
and the horsepower of the motor. The distance between the 
motor and the center of the driving wheels has nothing to do 
with the drawbar pull except that it might affect the efficiency 
of the power transmission, but this is covered in the first 
of the two formulas given. 

Power Strokes of Eights and Twelves 

Editor The Automobile: — In an eight- and twelve-cylinder 
motor how many power strokes to one revolution of the 
crankshaft? 

2 — How many strokes does the piston make to one of crank- 
shaft, of the eight and twelve-cylinder motor? 

3 — How many revolutions does the crankshaft make to one 
of the cams? 

4 — How many degrees are the S. C. P. and E. strokes 
apart? 

5 — Recently my car has been giving me quite a little 
trouble. The battery is all right. When I put my foot on 
the starting pedal it will not crank the motor, if I use the 
crank handle and turn the motor over about eight times, 
then if I use starting pedal, it cranks the motor all right. 
At the same time, the motor runs in good order. 

6 — Kindly tell me how to adjust the brakes on the rear 
wheels? 

Jersey City, N. J. S. B. S. 

— Four power strokes to a revolution in an eight and six 
power strokes to a revolution in a twelve. 

2 — There are always two strokes to a revolution regardless 
of the number of cylinders for each piston. 

3 — The cams always operate at one-half crankshaft speed 
in a four-cycle motor. 

4 — This depends upon the individual timing. It will gen- 
erally happen that the intake valve will open somewhere 
near 5 deg. past upper dead center and close at somewhere 
near 25 deg. after lower center and the exhaust valve will 
open about 85 deg. before lower center and close at just a 
little past upper dead center. 

6 — It may be possible that there are some short circuits 
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which are draining the battery or it may be that the genera- 
tor is not charging properly. Be careful to keep the specific 
gravity of the electrolite in accordance with the instructions 
of the battery maker. 

6 — You do not mention the make of car therefore it is im- 
possible to give specific information. The brake adjustment 
should be tightened sufficiently to give a firm application of 
the brake without allowing the brake bands to drag on the 
drums when the car is in ordinary use. 

No Colored Running: Lights Prescribed 

Editor The Automobile: — Please publish which is the cor- 
rect placing of red and green side lights on cars? Also the 
relative visibilities of number on license plates; e. g., black 
on white, white on black, red on white, etc., etc A list ap- 
peared some time back. 

Atlanta, Ga. E. McD. 

— There is no such thing as the correct placing of red and 
green side lights on cars as the rules of the United States 
Government on the carrying of correct marine running lights 
do not apply to any form of land vehicle. 

The Automobile has no record of any such list as you 
mention. 

Packard Made 102.25 MJ\H. 

Editor The Automobile: — What rate of speed did the 
Packard Twin Six make at a trial some few weeks ago? 

2 — Was this equipped with regular gear ratio as well aa a 
regular stock motor or were there special gears used in this 
test? 

Jeromeville, Ohio. C. L. E. 

— As stated on page 847 of The Automobile for Nov. 4, 
the Packard car you mention made 102.25 m.p.h. 

2 — The gear ratio was changed. This was a stock car in 
every particular except that it used a racing body, the tim- 
ing was changed for high-speed work, the pistons were arched 
on top to give higher compression, a double Zenith carbureter 
was used and the rear axle was geared to give 34 m.p.h. at 
a crankshaft speed of 900 r.p.m. 

Barman's Record Still Stands 

Editor The Automobile: — What is the fastest a man ever 
travelled in what, and where? 

2 — What is the fastest ever travelled on a motor cycle? 

3 — What is the fastest time made in a Packard Twin Six 
stock car, what body and number of passengers? 

4 — What is the fastest time made in a Packard Twin Six 
stripped chassis and stock car? 

Charlottesville, Va. C. E. S. 

— The fastest a man ever traveled, and lived to tell of it 
is 141.73 m.p.h. This record was made by Bob Burman in 
April, 1911, at Daytona Beach, Fla. The car used was the 
Blitzen Benz. The mile was traveled in 25.40 sec. 

2 — The Automobile keeps no record of motor cycle 
records. 

3 — The fastest time that the Packard Twin Six stock car 
ever made as far as official timing is concerned is 72.7 m.p.h. 
for 10 miles. This was with one passenger with top and 
windshield on the car. The top was down but the windshield 
was up. 

4 — The time made by the Packard Twin Six stripped 
chassis at the Sheepshead Speedway was 102.25 m.p.h. 

Sign Your Inquiries 

The Rostrum is in receipt of a number of inquiries which 
are either unsigned or signed by initials only. All letters to 
be answered by this department must bear the signature of 
the sender as an evidence of good faith, although tn publish- 
ing only the initials are given. 
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The History of the American 
Automobile Industry— 8 

Completing the Narrative of Early Endeavors in the Steam Automobile Field 

— Public Grows More Accustomed to Self- 
Propelled Road Vehicles 

By David Beecroft 



AT that time, even bicycles were causing con- 
siderable trouble to horse drivers whose 
horses were as nervous as themselves and a 
number of farmers threatened the Smith company 
with suit if it did not keep the motor vehicle off 
the roads. Smith, therefore, had it stored in the 
loft over the pattern shop until people got ready 
for it, as it was probably 20 years ahead of the 
times. The Smith machine was afterward de- 
stroyed without further test, Mr. Smith having 
died before the patent was issued. 

Whitney's Practical Ideas 

In considering the activity of advocates of the 
steam automobile, the successful efforts of George 
E. Whitney were very largely the immediate fore- 
runners of the work of the Stanley brothers, 
through whom the steam vehicle finally was in- 
troduced successfully to the public. During the 
years preceding 1898 Whitney operated several 
very successful steamers substantially like that of 
the Stanleys. These little vehicles, driven around 
New England, went far to accustom people to the 
steam vehicle idea and prepare them to receive it 
when placed on the market. While it is true that 
Whitney was indebted to Roper, Copeland and 
Bullard and probably others for the ideas em- 
bodied, it is also true that he put these ideas in the 
most thoroughly practical shape and demonstrated 
them so successfully that a casual observer could 
see little difference between his vehicles and the 
products that followed in the next few years. 

All told, he built seven cars in 3 years. He gave 
preference to bicycle wheels and pneumatic tires, 
tubular steel frames and chain drive. His fifth 
vehicle had 30-in. front wheels and 34-in. rear 
wheels with 2-in. pneumatic tires. It had a boiler 
that was 14 in. by 20 in. and contained 340 
Vfc-in. copper tubes. One of his vehicles ran from 
Boston to Hartford, a distance of 142 miles, in 
less than 8 hr. in Sept., 1897, an average of 17.7 
m.p.h., and he exhibited two of these carriages at 
the Charles River Park, Boston, Mass., in the fall 
of 1898, where the steamer first successfully at- 
tracted the attention of the public. 

Other Steam Vehicles 

One of the interesting vehicles entered at the 
Chicago Times-Herald exhibition and contest in 



1895 was a little attempt at steam propulsion by 
A. C. Ames of Chicago, 111. This vehicle was noth- 
ing more or less than two ordinary bicycles, the 
cranks of which formed the crank-shaft of a steam 
engine. That the engine might be small the cylin- 
der bore was 1%-in., with a stroke of 13 inches. 
The boiler capacity looked inadequate but such a 
light vehicle did not require much power to propel 
it. Aside from being exhibited at this first Amer- 
ican automobile event this Ames construction 
seems not to have had much influence on the in- 
dustry. Like one of A. L. Riker's early electric 
experiments it carried a vehicle body on springs 
between the cycle frames, and its total weight was 
said to have been under 400 lb., which was ex- 
tremely light considering that the body seated four 
people. 

The Simonds Design 

A fairly successful attempt at constructing a 
steam car was made in 1893 by C. L. Simonds, an 
engineer of Lynn, Mass. This vehicle carried two 
people mounted rather high, the frame being under 
cut so that the front wheels could turn on a 
continuous axle as in a horse vehicle. At the rear 
was mounted a vertical boiler and the control was 
a hand wheel at one side just back of the seat 
where the operator could reach it. It used wire 
wheels but was not of the later accepted design and 
probably saw no great amount of service. 

A couple of years later Dr. F. L. Sweaney of 
Philadelphia, Pa., had a steam car built by the 
Charles S. Caffrey Co. of Camden, N. J. 

Public Assumed Failure 

There were many other sporadic attempts 
throughout the country during this period but for 
one reason or another they were not followed up. 
Not knowing the reason for their non-continuance 
the public very naturally assumed them to be fail- 
ures, and this, as much as anything, was re- 
sponsible for the slow growth of favorable opinion 
in the minds of the public concerning the motor 
vehicle. 

In most cases these pioneers did not lose faith 
but later appeared more or less actively in the in- 
dustry, Dr. Sweaney, for example, being after- 
ward the owner of the first Winton car taken to 
Philadelphia. 
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450 at Detroit S. A. E. Banquet 

Enthusiasm and Striking Co-operative Spirit Per- 
vades Record Representative Gathering of Men 
Prominent in the Industry— Talks by Chas. 
Clifton, W. H. VanDervoort and I. F. Marcosson 

Scripps-Booth Co.; John Utz, Perfection Spring Co.; S. D. 
Waldon, Cadillac Motor Car Co.; W. E. Scripps, Scripps- 
Booth Co.; Artemus Ward, Jr., King Motor Car Co.; Percy 
Owen, Saxon Motor Corp.; George W. Houk, Houk Mfg. Co.; 
J. W. DeCou, Jeffrey Co.; H. W. Alden, Timken-Detroit Axle 
Co.; Fred Haines, Regal Motor Car Co.; Harry Bassett, Wes- 
ton-Mott Co.; George W. Dunham, consulting engineer; F. E. 
Moskovics, Nordyke & Marmon; Lee Anderson, Hupp Motor 
Car Co.; W. C. Rands, Rands Mfg. Co. 

The above are some of the stars at the speakers' table, 
acting as a sort of bodyguard for Toastmaster VanDervoort 
This is without doubt the most representative gathering of 
automobile men ever assembled in Detroit and their presence 
gives fitting proof of the rapid strides that the Society is 
making not only nationally but locally as well. 

The speakers of the evening were in addition to the toast- 
master, Col. Charles Clifton, whose topic was Engineering 
Co-operation; Nicolas Kouznetzoff, representative of the Rus- 
sian government, who greeted the gathering in his native 
tongue; James Schermerhorn, publisher of the Detroit Ttmes; 
Isaac F. Marcosson, whose subject was "The War and Busi- 
ness"; Arthur Nealey, the boy president of the Illinois Model 
Aeroplane Club of Chicago, who made some prophecies re- 
garding the future aeroplane and entertained the staid busi- 
ness men with the flights of toy flying machines. 

A Plea for Co-operation 

President VanDervoort, before introducing the first 
speaker, took the occasion to plead for greater co-operation 
between the manufacturers and the engineers who design 
their cars. He said he could think of no better Chrfetmas 
present to worthy employees than to give them a membership 
in the Society. He further asked that special attention be 
given to communications from the Society to the end that 
the interests of all might better be served. 

In his opening address Mr. VanDervoort also brought 
greetings from the new Mid-West Section which was organ- 
ized last week in Chicago. He expressed himself as beine 
astounded at the vigor and vim shown by the Detroit Section 
and said that it was very gratifying to the Society as a 
whole. Push and co-operation must be the aim in order to 
make the automobile industry the greatest in the world. 

Standardization and Progress 

"You are all interested in the work of the Society of 
Automobile Engineers, either directly or indirectly," s«d 
Mr VanDervoort, "and we are extremely anxious that 
this interest shall develop far beyond the passive point 
When called upon for financial assistance, you have readily 
responded here in Detroit, and elsewhere. You have given 
us liberal appropriations, through the Automobile Chamber 
of Commerce, for carrying on the standardization workj «r 
this Society. But financial assistance is not all that the Soci- 
ety of Automobile Engineers wants. It requires your 
terest in its work, and your appreciation of the results. Tnu 
Society has come to be a very necessary factor in the de- 
velopment of this greatest of American manufacturing in- 
dustries, and we desire the unqualified sympathy and snppon 




DETROIT, MICH., Dec. 9.— As a fitting climax to its 
activities of the year, which have been the most suc- 
cessful in its history, the Detroit Section of the So- 
ciety of Automobile Engineers held a monster banquet to 
450 automobile manufacturers, engineers and other repre- 
sentatives of the motor car industry here to-night. It was 
a big affair, not only in point of number, the guests swelling 
to overflowing the banquet hall of the Ponchartrain Hotel, 
but also in the striking enthusiasm and co-operative spirit 
which pervaded the entire assembly. 

A Notable Gathering 

Many well-known automobile men were in attendance in- 
cluding officers of the national S. A. E. and other big men in 
the industry. President W. H. VanDervoort acted as toast- 
master and at the speakers' table there were among others 
C W. Nash, president General Motors Co.; H. M. Jewett, 
head of the Paige-Detroit Motor Car Co.; Howard Marmon, 
Nordyke & Marmon; Col. Charles Clifton head of the N. A. 
C. C; Coker Clarkson, general manager S. A. fc.; Jonn _r. 
Dodee Dodge Bros.; W. C. Anderson, Anderson Electric Car 
So ; Arthur B. Cumner, S. A. E. Council; David Fergusson 
Pierce-Arrow Motor Car Co.; W. E. Flanders, president 
Maxwell Motor Co., Inc.; Christian ^**<^*Z™ 
Co.; Earl Holley, Holley Bros. Co.; E. W. Lewis, Timken- 
Detroit Axle Co.; Isaac F. Marcosson, business writer , Wm. 
E. Metzger ; . C. S. Matt, Weston-Mott Co.; Thomas Neal. 
General Motors Co.; C. A. Pfeffer, Chalmers Motor Co., C. B. 
Rose S A. E. Council; J. G. Rumney, Detroit Steel Products 
Co.; W. R. Strickland, Peerless Motor Car Co.; R. H. Spear, 
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of those high up in the management of the affairs of these 
great manufacturing institutions. 

"The present highly developed state of this industry is very 
largely due to the standardization work of the Society of 
Automobile Engineers. Through its efforts, duplication of 
effort is being eliminated, and the standardization of parts, 
materials and design has made possible great economies in' 
the production of automobiles. I wonder, if we fully realize 
the enormous financial savings we have received from this 
standardization work. I fear thai; the efforts in this direc- 
tion are not as keenly, .appreciated at all times, as they 
should be. 

"You ask how you can help in this work. It is simple. 
Join the Society as an associate member? if ytfur engineering 
qualifications do not permit your coming in as a regular mem- 
ber. In so doing, remember that the Society is working 
directly for your benefit. We cannot? v expect you to devote 
any considerable amount of time talking about the merits 
of this Society." 

Col. Charles Clifton briefly summarized the early perform- 
ances and contests of automobiles as an introductory to his 
main topic. One generation ago the experimental automo- 
bile made its bow in America, he Said, and 20 years ago 
Thanksgiving Day there was a so-called race in Chicago. To 
qualify, the machines had to cover a 33-mile course in 9 hr. 
None of them did it in 9 hr., but the prize was awarded any- 
way because it was bad, snowy weather. He contrasted that 
early performance with the ability of the automobile of 
to-day. The thousands of motor vehicles in use to-day are 
an example of the greatest co-operation the world has ever 
known. They are the result of co-operation of human in- 
stincts and Col. Clifton holds that this spirit of getting to- 
gether for united effort must continue to grow as the in- 
dustry grows. He paid special tribute to Detroit when he 
said that whenever anyone sees an automobile, he thinks 
Detroit. He pronounced this relationship the greatest any 
city ever had. 

B. V. Constantinoff, interpreter for Nicolas Kouznetzoff, 
Russia's representative, spoke for his principal and greeted 
the American engineers on behalf of his people. "America 
now," he said, "is a heart of automobiledom, and he wants us 
to bring some business to Russia. "We need you there, and 
you think so little of us," he said. 

Mr. Schermerhorn, after a series of rapid-fire moral lessons 
and as an entertaining mixture of humor, paid tribute to 
Henry Ford when he said: "In your hearts you should be 
thankful that your industry has produced the man to head 
the peace expedition which has set forth with an honest desire 
to bring about peace. Fanciful, unpractical, fanatical, and 
all, it may be, but despite the criticism, it is sincere." 

Mr. Marcosson, in his authoritative talk on war and busi- 
ness, told the manufacturers that they must prepare for a 





gigantic trade war with Europe at the close of the present 
great conflict. He struck deep at the impairment of our good- 
will with foreign countries, by sending them in their hour of 
need inferior merchandise for the sake of enormous profits. 
He warned the country to be prepared industrially. 
Extracts from Mr. Marcosson's speech follow: 

What the War Means to Us 

"The war is the ill wind that blew us good. Before Europe 
saw red we were in a bad way, as you and I knew, to our cost. 
Our business had been legislated, 'investigated,' commissioned 
and regulated almost into extinction; capital was wary; panic 
hovered. 

"Then this war crashed into commerce, paralyzing trade, 
stifling credit, choking up the channels of communication. 
Yet the world had to be fed and clothed and armed. We alone 
stood at the universal trade counter ready to do business, and 
we did it. A frenzied prosperity fell into our laps. The era 
of the war order began. 

"But the plain truth of the matter is, that while we have 
capitalized a great prosperity out of the war, we, as a com- 
mercial people, have been very short-sighted. We have only 
seen the profit of to-day and lost sight of the permanent gain 
of to-morrow. We have been speculators where we should 
have been investors; we regarded a vast world trade oppor- 
tunity as an expediency rather than an asset. We have sold 
goods instead of good-will. 

Automobile Quality High 

"And let me say right here that in all the stream of exports 
that has rolled up a foreign trade of over five billions of 
dollars in twelve months the one product that has maintained 
the standard of its integrity, whether for mission of mercy 
or destruction, in fair weather and foul, is the American 
automobile. It has been 100 per cent efficient every time, 
and you may well be proud of the record you have made. 

"But this European business is only one phase of our com- 
mercial short-sightedness in such a crisis. Take South 
America. Here is a region bound to us by sentimental and 
geographical ties that could have been the easiest of commer- 
cial fields if we had taken the trouble really to study and 
prepare for its exploitation. England, France and Germany 
did it. When Germany wanted to invade that region she first 
sent men who studied the language ; learned the customs and 
needs of the people. When she shipped goods it was goods 
that the countries wanted and kept on wanting. We were 
content to send a sporadic salesman with samples. 

Germany's Forethought 

"The war cut off South America from the source of supplies 
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Banquet given by the Detroit section of the Society of Automobile Engineers to 450 manufacturers, engineers and other 



and money. We were too busy capitalizing a temporary op- 
portunity to develop what was a permanent asset. Here is 
an example: One of the South American countries got rid of 
a president, and because of the decrease in import duties, 
due to the war, needed a loan. Vainly she tried New York. 
Do you know who produced the money? A German commis- 
sion house in her capital city. The nation behind this house 
was at war, a war that menaced its life. Yet she was wise 
and far-sighted enough to buy some good-will with that loan. 
It will return a thousandfold after the war. 

"These, and many other instances that I could give, show 
clearly that we have not definitely and deeply regarded this 
war as a permanent opportunity; it means that if we do not 
readjust our whole policy we will find ourselves isolated and 
alone when- a merciful peace sheathes the sword and the 
world becomes normal again. 

"If there is one message above all others that I would 
bring home to you it is this: Let us not deceive ourselves 
about this present war-time prosperity. What seems the 
easiest of selling now is but the prelude to the bitterest trade 
war that the world has ever known. 

"No man can visit England now without feeling that in 
more ways than one we have lost prestige irretrievably. This 
loss of respect will inevitably be followed by loss of trade. 

"She buys our goods now because she must. But this 
toleration of necessity will be followed by indifference, even 
trade hostility when peace comes, in a bitter trade reprisal. 

England's Trade Reprisal 

"And England will be equipped to make this reprisal as 
never before. Every turn of the industrial wheel in that 



galvanized and speeded-up Britain is full of significance for 
all of us. I have stood in her shell factories watching the 
forest of American-made automatics whirl and hum as they 
turned and beveled the cases that were soon to scatter death 
and terror on a hundred hard-fought fields. Half the popula- 
tion of the Kingdom is at work on this job; practically every 
lathe is on war work. And new factories are literally spring- 
ing up over night. 

"This huge and well-oiled machine, that works 24 hr. oat 
of every 24, has a meaning 'for us far beyond its steady flow 
of munitions. In this perfectly organized industry, geared 
to highest efficiency, is the instrument for Britain's in- 
dustrial regeneration after the war. Quantity production of 
ordnance now will mean quantity production of a hundred 
things, from small motor cars to safety razors, as soon as 
peace comes. 

"Backing this is a national spirit of revolt against im- 
ports. 'What can we do without?' is the slogan that is now 
hitched up to the cry of 'Down with imports!' The war is 
teaching England what it has already taught Germany — the 
supreme lesson of self supply — and we will find it out to our 
cost in a diminished export on the one hand and a fierce trade " 
war on the other. 

The Cheap Labor Problem 

"So, too, with France. One incident will illustrate. There 
is in the United States to-day a French Industrial and Com- 
mercial Commission, sent to buy machinery for the replenish- 
ment of the devastated factories of the North Country. Now 
it will be a good piece of business for us to sell $1,000,000,000 
worth of machinery to these people. 
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representatives of the Industry at the Pontchartraln Hotel on Thur sday, Dee. 9, as a climax to the activities of the year 



"But what else will it mean? These machines, and others 
that we will ship for some time to come, are for factories 
that in the main have employed hand labor — labor that only 
costs from 60 to 80 cents a day. What will happen when the 
war is over and the host of fighting men return to peaceful 
pursuits? Labor will not be dear; it will be cheaper. 

"And what will happen? This cheap labor will be engaged 
in quantity production for articles that will meet ours in the 
great open market of world trade. The 60-cent worker on 
an American automatic in France will compete with the $3 
to $5 a day worker in our own land. You don't need a 
diagram to tell you what product will be the cheapest, and 
what product the colonies will use when backed up by an 
efficient system of foreign trade development. 

"No matter how the war ends, Germany will be an im- 
mense factor in this readjustment of world business. Mistress 
of efficiency in peace and war, she will not be long in striking 
her stride. Already she is buying the munitions for this new 
offensive of peace, and they are being bought in this country; 
agricultural machinery, vast quantities of raw material, all 
to be rushed to the home country as soon as the seas are 
free. 

"Nor will quantity production and all its by-products be 
our only menace after the war. The hatreds that are now 
being fought out amid screaming shot and devastating shell 
on the battlefield will continue long after the smoke clears 
away. The nations that have fought together will trade 
together. Even those who are now fighting each other will 
find a community of trade interest because politics must in- 
evitably enter into the new commercial alliances. 

"Unless I am much mistaken, the United States, because of 



the rich harvest that it has reaped out of the war; because of 
the accepted belief abroad that our neutrality is a failure; 
because of our economic short-sightedness, will find itself 
almost isolated. Are we to become a commercial Ishmael 
with the economic hand of the world raised against us? It 
is a plain, blunt question, but it is well worth asking. 

"But there is a remedy, my friends, a remedy that lies in 
a preparedness as important in its far-reaching effect on the 
great mass of the American people as is the defense of our 
hearth and home. 

United States Must Standardize 

"We need an adequate merchant marine; we must conclude 
new commercial treaties before the war ends in which we 
capitalize the supremacy that the world's need of us creates; 
we need a more complete system of international finance in 
which dollar credit goes hand in hand with the dollar product; 
we need some of the spirit of sacrifice that is animating the 
countries at war, for out of its fiery ordeal there will come 
a new and more efficient Europe. We need a business states- 
manship that will put business advance above petty politics 
and will offer no barrier to legitimate enterprise." 

Toy Aeroplanes Demonstrated 

It is doubtful if the demonstrations of indoor flying of 
model aeroplanes was ever better carried out than by Arthur 
Nealey, who has made a study of the construction and opera- 
tion of the model flyers. These tiny aeroplanes, which were 
made by Mr. Nealey, flew the length of the banquet hall, and 
some of them looped, while a model hydroplane was made to 
rise and fly from a basin of water with a run of only 10 in. 
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Reclaimed Scrap vs. Cheap New Rubber 



PRICES for scrap tires have fallen to one-half of those 
ruling two years ago. In this fact there is indicated 
certain new and interesting relations between the 
rubber reclaiming industry and the tire industry. The prin- 
cipal reason for the lower value of the scrap seems to be 
that the reclaimed rubber is no longer used as an ingredient 
in new tires to any considerable extent and that the new 
uses which have been developed do not justify the old prices 
for the raw material. Much is now used for flooring mate- 
rials, it is said, and for insulating compounds. The place 
formerly taken in new tires by reclaimed rubber is now taken 
more and more by inferior new plantation rubber and the 
low grades known as jelutong and almadeina, the prices for 
which are constantly going down and which, after all, are' 
much more plastic and valuable for tire purposes. 

Scrap Supply Reduced by War 

While this is the general situation, there is at the present 
experienced a hardening in the prices paid for scrap tires, 
but this upward tendency seems to be only transitory and 
mainly due to the special conditions caused by the war. 
America is the foremost rubber-reclaiming country. Only 
during the last decade have reclaiming plants founded on 
American practice been established in England, where there 
are now four of large size, and Germany is farther behind, 
having bought increasingly large quantities of reclaimed 
rubber every year from both England and America until the 
war broke out. The prize of 100,000 marks offered by Ger- 
many for a really satisfactory reclaiming process testifies to 
her desire for an independent production in this line as well 
as to small faith in the widely announced methods for syn- 
thetic manufacture of rubber substitutes. The American 
mills, which formerly worked mainly with discarded rubber 
shoes and still make full use of this supply, now gather scrap 
tires not only from domestic sources but also from Europe. 
For the fiscal year ending June, 1914, about 20 million 
pounds of tire scrap were imported from European countries, 
according to the figures of the Department of Commerce of 
the United States, but for the year ending June, 1915, the 
imports were reduced to 4,286,195 lb., showing the effect of 
the war and perhaps also the effect of the lower prices paid. 
The incentive and the facilities for gathering the thousands 
of tires which are used up in the warfare are lacking, caus- 
ing a temporary shortness in the supply, but on the other 
hand it is naturally to be expected that the close of the war 
will see the market glutted with the enormous quantities of 
tire scrap which must be piling up in different places near 
the war zones of the continent. 

In considering the question whether the reclaiming indus- 
try is doomed to eventual collapse, The Engineer (London) 
arrives from these and other facts at the conclusion that 
reclaiming will remain an important branch of the rubber 
industry at least until new rubber is freely offered at 25 
cents per pound, and in this connection it presents in its 
issue of Nov. 5 an account of the purposes and methods in 
the reclaiming of tire scrap which will be found of general 
interest. 

The Commercial Object 

Generally, the object in reclaiming vulcanized rubber scrap 
is to convert it, in so far as possible, into its original un- 
vulcanized condition, so that it may be cast or formed in 
molds and revulcanized. But vulcanized rubber is insoluble 
in all solvents, whether it consists merely of rubber and sul- 
phur or is heavily compounded with mineral matter, such as 
chalk, barytes, litharge, zinc oxide, etc. It may also con- 



tain organic additions such as oil substitutes, mineral oil, 
vaseline and pitch. Cotton fabric and wire are prominent 
components which must be removed. 

In practice the aim of the large reclaiming works is simply 
to produce a substance for which there is a steady demand, 
rather than to attempt competition with the rubber planters 
in India and Africa, who now in many cases have got their 
local production cost down to 20 cents per pound for new 
rubber and eventually will be able to offer it in the markets 
of the world at a very modest figure. Even if it were found 
practicable to perfect the reclaiming methods technically to 
the point of producing from the scrap an equivalent for new 
rubber, it is evidently more than doubtful if all the im- 
purities of the scrap may be removed so economically as to 
make such a refined output compete with the natural prod- 
uct. When nevertheless reclaiming works are not dismantled 
but, on the contrary, new ones are constantly erected, it is 
plain that the aim is no longer to arrive at a relatively pure 
rubber material of value as an ingredient in new automobile 
tires but to produce a plastic substance commanding its 
price for other less exacting purposes; and this observation 
explains also the stadily declining prices paid for scrap tires 
in conjunction with the continued demand for them and the 
slight increase in present quotations. 

Chemical and Mechanical Methods in Reclaiming 

In spite of numerous patents, only two methods for re- 
claiming rubber scrap have achieved any real success, one the 
acid and the other the alkali process. The acid process is the 
older and is still the more extensively used one, especially 
in the United States. By this process the scrap is first 
ground between steel rollers and thoroughly washed to re- 
move dirt and metallic fragments. It is then treated with 
dilute sulphuric acid in tanks heated by steam, until all the 
canvas is destroyed. The rubber is then removed and 
washed separately to free it from acid, and the next process 
consists in heating it in live steam at about 300 deg. Fahr., 
either alone or mixed with mineral oil, after which it becomes 
softened sufficiently to remain plastic after a thorough dry- 
ing, so that it can be sheeted on rollers. 

By the alkali processes, some of which are controlled by 
patents, the canvas of the tire scrap is destroyed by a caustic 
soda solution at high pressure, and the softening of the rub- 
ber goes on at the same time, dispensing with subsequent 
heating. The method has the advantage that the caustic soda 
removes all oil substitutes as well as all free sulphur and the 
rubber resins. 

By both methods, all operations are automatic after the 
first grading of the material. A more definite idea of the 
work can be gained by following its actual sequence at one 
of the modern mills, as follows: 

Sequence of Operations 

The scrap, after grading, is broken up, small enough to 
pass a %-in. screen, between fluted horizontal steel rollers 
which are about 4 ft. long and revolve inwardly at varied 
speeds. The next step is to remove metal fragments, and 
for this work a magnetic separator is used, whereafter the 
rubber is ready for the digesters or de- vulcanize rs. These 
are steel- jacketed pans of cylindrical form and varied ca- 
pacity. After the rubber and the caustic soda solution have 
been put into them, the manholes are tightly fastened and 
high-pressure steam is turned into the jackets. This process 
lasts several hours at between 300 and 400 deg. Fahr., until 
all canvas is destroyed, whereafter the contents of each 
digester, whose capacity is rarely less than two tons of rub- 
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ber, passes to special washing machines which remove the 
dissolved canvas, dirt and oily matter. The rubber, swelled 
with water, now passes to a mechanical water separator or 
draining machine where the bulk of this water is removed 
and and thence to vacuum driers which remove the rest of the 
moisture. From these driers the rubber comes in the form 



of crumb, and this is worked for some time on mixing mills, 
finally forming into homogeneous sheets. Two sets of mills 
are employed, one the same as used for fresh rubber and 
the other made with shorter rollers of larger diameter' and 
working under higher pressure, so as to make sure of break- 
ing up any granulated formation still occurring in the mass. 



"The Car That Stays Young" 

An Incipient Department for Data on Durability 



APPARENTLY the popular trend of thought on dura- 
bility runs irresistibly toward those features in the 
construction of a car which have always been most 
talked about; namely, the machinery parts. And these are 
precisely the parts with regard to which it may be said that 
all data on durability are smothered or complicated by a 
multitude of theory and operative considerations, but nowise 
neglected in practice. The two accompanying letters on the 
subject are both in this vein. In one of them the expendi- 
ture of $2,000 to provide a new dress for a 1909 chassis is 
mentioned as a means successfully employed for making the 
car continue to appear "young." But the intended object of 
this column is not to glory in the chassis which outlasts its 
body work, but rather to collect facts which will show how 
the stationary parts of the car may be made to give satis- 
factory service as long as the machinery parts on which 
nearly all competent attention has been concentrated in the 
past; in other words, in the case just referred to, how the 
the expenditure of $2,000 may be avoided, reduced or delayed 
without loss of style or service. By degrees this phase of 
the subject, though knowledge of it is composed of many odds 
and ends not so far collected in one place, may perhaps come 
into its rights. Meanwhile the views on durability which 
are actually entertained in the industry and among the pub- 
lic are not without interest. 

Editor The Automobile: — The following outline of facts 
relating to Hyatt bearings may interest readers of your col- 
umns on "The Car That Stays Young." 

In every motor car there are some parts which are con- 
stantly subject to wear. Eventually they must be replaced. 
In the building of such parts, the engineer's aim is to pro- 
duce such high quality as to guarantee long life, with a 
minimum expense for replacement when that replacement 
finally becomes necessary. 

The Hyatt flexible roller bearing, due both to its prin- 
ciple and its construction, offers an example of how such a 
difficult problem may be solved. 

Loads carried on Hyatt bearings are distributed over the 
entire length of the bearing roller which has the ability to 
flex very slightly. Under certain conditions, therefore, it is 
possible to operate a Hyatt roller bearing directly on a sur- 
face which is considerably less hard than is ordinarily re- 
quired for bearings made of solid rollers or balls. 

Naturally, the proper attention must be given to the rela- 
tion between the bearing sizes, the loads imposed, and the 
hardness of the surfaces involved. For the most severe ap- 
plications, the inner and outer races provided with the bear- 
ings of the Hyatt flexible roller type are hardened to a point 
comparative with ball bearing usage. For other places, 
where the bearing proportion and lighter loading make it pos- 
sible, an outer race is furnished which is not quite so hard 
as the races previously mentioned, and is less expensive to 
manufacture. These races, for their particular duty, are 
entirely practical and satisfactory in operation and at the 
same time they may be replaced at lower cost when they have 
suffered the wear which is bound to occur, because of the 
greater hardness of the rollers. 

There is a temptation at times for the car manufacturer 
to omit entirely both inner and outer races, and to operate 
the rollers directly upon adjacent units. For example, the 
bearing rollers might be operated directly upon the tubing 
in an axle housing. If this tubing could be made so tough 
and hard that there would be no wear, of course something 
would be gained in bearing cost. Such a construction, how- 
ever, appears to be almost impractical, whether it is contem- 



plated to use the tubing as an outer race or, in connection 
with floating wheel hub bearings, as an inner race. 

It has been found quite practical to heat-treat solid shaft- 
ing of alloy steel so that it may be satisfactorily used as a 
bearing race. This construction is widely used in connection 
with Hyatt bearings, particularly in transmissions or gear- 
boxes. 

The engineering department of the Hyatt company ap- 
proves such applications only when the ultimate cost to the 
consumer is given as much consideration as the first cost to 
the manufacturer. 

A certain manufacturer at one time operated the bearing 
rollers directly against the tubing in the axle housing, in 
connection with a semi-fioating wheel hub application. Re- 
cently he was convinced, after some argument, that the sen- 
sible way to keep his car "young" at this particular point was 
not to omit the outer race of the Hyatt bearing for the 
sake of the small first cost. 

Usually we find that the slight saving in first cost by omit- 
ting the hardened and ground inner and outer bearing races 
is more than offset by the loss of ability to withstand wear. 
Very fortunately, however, more and more motor car manu- 
facturers are seeing this in the right light. 

Detroit, Nov. 29, 1915. Cuff Knoble. 

In the following letter our easy distinction between 
"young" and "new" is thought needful of explanation. 

Editor The Automobile : — As to "the car that stays 
young," I think that it must be conceded that there is a good 
deal about it that is psychologic in character. Are all of the 
cars OLD which we speak of, and think of, as being old? 
Just as it is with the garments which we wear; to look right 
we must don modern clothes, and to keep a car young we 
must be able to furnish it with a new suit for appearance 
sake. In 1913 it cost Bill Grandin about $2,000 to get a 
new party dress for the old 1909 (* *) chassis. But it was 
worth it. That chassis was not old, although it had been 
driven 60,000 miles over rough country. With the new dress, 
and paint, and the streamlines, and the chassis rebushed, 
that car is to-day quite young, and will be young when the 
debutantes of to-day have succumbed to locomotor ataxia or 
paralysis agitans. 

I have a little, modest, 15-30 (* * *) car which is now six 
summers, five winters, and 30,000 miles old. She wears the 
original suit of clothes dyed over. Her back hair is differ- 
ent and the skirt and sleeves are criticized by the fashion 
editor, and she does not go to parties because she has no 
evening dress suit, but she is not old. Her heart, lungs, di- 
gestive system, are perfect and she can show most of them 
how to run and jump, and she comes in laughing, eats and 
sleeps well, and gets up in the morning with a clear brain. 

Back in 1912 it almost seemed that it might be nice to ex- 
change this same little lady for a fresh flame selling at 
$1,800, or so. but she was kept in the harness and properly 
groomed. When 1913 came the fresh-looking flame of the 
year before could not be considered as a match for the little 
girl, now in the senior class. 

About a month ago I spent a week in Boston and saw the 
crowds of automobiles. It seemed to me that all of the out- 
put of the one special factory must have gone into Boston. 
They ranged from the newest creations back, at least as far 
as 1909. But how sweetly they all ran! No matter how old, 
or how it was dressed, it showed class. Those cars stayed 
young. You don't need to tell me that the present day cars 
are made of better stuff! I don't believe it. 

I saw a rear axle in one of the modern creations go up a 
few days ago. The stuff that was in that assembly was a 
crime. And they would have wanted $1,000 to trade that 
beast for my Molly. 

I am glad that Mr. Osborne draws attention to the question 
of lubrication. The designers have given it but little atten- 
tion, and the users think of it still less. There has been a 
(Continued on page 1109) 
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Leakage Past Rings 9 Per Cent Water 

Collects in Crankcase and Must Be Carefully Watched in 

Multi-Cylinder Motors 

By Victor C. Parker 



A GREAT many motorists have been surprised when 
draining the oil from their motors, to find a pint, or 
even a quart of water emerge with the oil. Others 
have never noticed its presence in their motors until it made 
itself apparent in a lack of lubrication or, in winter, by means 
of a frozen oil pump. This phenomenon has been the cause 
of much worry and not a little real trouble to owners and 
service men alike, and with the advent of the eight- and 
twelve-cylinder motors, bids fair to become a full-fledged 
bogey of equal rank with missing cylinders and slipping 
clutches. 

How does the water get there? Where does it come from? 
You start out with a brand new car, we will say, taking care 
to strain the gasoline through a chamois and examining the 
cylinder oil closely for any suspicion of water. You drive a 
few hundred miles and then remove a drain plug from your 
crankcase to get rid of sediment and — Presto! you have 
caught a pint or more of perfectly good water. There is the 
mystery 1 

A number of explanations of how and why the water gets 
into the crankcase have been advanced, and different drivers 
have observed all the precautions possible. Gasoline has been 
strained, lubricating oil analyzed, cylinders examined for 
cracks and leaks, the position of the carbureter intake inves- 
tigated for the possibility of collecting rain or spray coming 
through the radiator, and even the garage attendant with 
his hose and sponge has been looked on with suspicion, but 
the next time the crankcase was drained, the water would be 
there as usual. 

The explanation, of course, is very simple, once the process 
of combustion is thoroughly understood, because water is 
one of the products of combustion in the gas engine cylinder, 
and its presence is to be expected in every motor, though 
there are several reasons why certain motors will collect more 
of it than others. 

Combustion Is Oxidation 

In the first place, it must be understood that the "explo- 
sion" which occurs once every other revolution in each cyl- 
inder of a four-cycle engine, is nothing more or less than a 
rapid combustion of the gasoline vapor provided by the car- 
bureter. From a chemical standpoint, combustion is merely 
an oxidizing process, by means of which the constituents of 
the gasoline are combined with the oxygen of the air to form 
new compounds and liberate a large amount of heat. 

Gasoline is a mixture of a number of compounds of hydro- 
gen and carbon, all of which have the general formula 
CNH.N -f- 2. When burned with the proper amount of air, 
the hydrogen and carbon combine with the oxygen to form 
water (HiO) and carbon dioxide (CO,). Hence, water is al- 
ways one of the products of combustion, and at the tem- 
perature of the explosion, exists in the cylinder in the form 
of superheated steam at high pressure. 

Now, no matter how perfectly the piston rings fit the cyl- 
inders, or how tight their joints, there is always bound to be 
some slight leakage of the products of combustion past the 
rings and into the crankcase of the motor. As the super- 
heated steam enters the crankcase it expands rapidly and 
cools down until it condenses into fine globules of water on 



the crankcase walls and eventually finds its way to the low- 
est point. The carbon dioxide, however, is a fixed gas, and 
simply passes out through the breather tubes unnoticed, but 
the water continues to collect as long as the motor runs. 

The presence of water vapor in the exhaust gases may also 
be noticed in the white steam formed at the muffler tail pipe 
on a cold day, or in the constant drippings from the jackets 
of carbureters that are exhaust heated. 

From the above it may easily be deduced that leaking or 
ill-fitting piston rings and scored cylinders will allow more 
gas to blow- by, and consequently more water will condense 
in such motors. It is also true that new motors, in which 
the rings have not yet had time to become thoroughly lapped 
to the surface of the cylinder walls, will condense more 
water than those which have been well run in. It is equally 
evident that the more ring surface exposed to the pressure 
of the hot gases, the more chances there will be for slight 
leaks. This explains why water in the crankcase is more 
prevalent with six-cylinder motors than with four, and no 
doubt this trouble will be more apparent in the new eights 
and twelves than in the sixes, because with the bore-stroke 
ratio kept constant, doubling the number of cylinders for a 
motor of a given displacement increases the ring surface, and 
consequently the chance for leakage, by over 60 per cent. 

Carbureter Adjustment Important 

But the number of cylinders and the fit of the rings are 
not the only factors to deal with in considering the amount 
of water likely to condense in the crankcase. Strange aa it 
may seem, the carbureter adjustment has fully as much or 
more effect on the quantity of water collected. In fact, it is 
to the adjustment of the carbureter that we must look for the 
only available remedy in existing motors. Too rich a mix- 
ture means an excessive amount of water in the crankcase 
just as surely as it means the formation of carbon in the 
cylinders, a smoky exhaust, and fouled spark plugs, and 
once this point is properly appreciated by engineers and serv- 
ice men, the presence of excessive amounts of water can be 
largely avoided, though it cannot be entirely eliminated. 

Returning to the chemical theory of combustion, let us first 
consider the case of a motor running on a perfect mixture. 
For practical purposes we can use the formula for hexane 
(C.H„) as representing the proportions of hydrogen and car- 
bon in ordinary 70 per cent gasoline. We will adjust our 
carbureter to burn, say 1 lb. of gasoline and give perfect com- 
bustion in all cylinders. 

The atomic weight of hydrogen is 1, and that of carbon 12. 
One lb. of gasoline (C,H U ) will therefore consist of 0.163 lb. 
of hydrogen and 0.837 lb. of carbon. The products of com- 
bustion of a perfect mixture, as we have seen, are water 
(HiO) and carbon dioxide (CO,), the oxygen for these com- 
pounds being obtained from the air. The other constituent 
of the air, nitrogen, is generally considered inert and does 
not take any part, chemically, in the combustion. 

To convert our 0.163 lb. of hydrogen into water (H,0) will 
require 1.304 lb. of oxygen (atomic weight 16), and to con- 
vert the 0.837 lb. of carbon into carbon dioxide (CO») will 
require 2.231 lb. of oxygen, making a total of 3.535 lb. of 
oxygen required for combustion. But since oxygen consti- 
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tutes only 23 per cent of the atmosphere and nitrogen 77 
per cent, we will have to take 11.835 lb. of nitrogen into our 
cylinders along with the oxygen, which means that we will 
use 15.370 lb. of air with our lb. of gasoline, the resulting 
products of combustion being 1.467 lb. of water (H>0), 3.068 
lb. of carbon dioxide (CO,) and 11.835 lb. of inert nitrogen. 
The water therefore forms 8.96 per cent of the products of 
combustion and this proportion of any leakage past the 
rings will condense in the crankcase. 

Lean and Rich Mixtures 

It will be observed that in our perfect combustion we used 
1 lb. of gasoline to 15.370 lb. of air, but it is a well known 
fact that mixtures as rich as 1 to 7 or as lean as 1 to 32 will 
burn. Now suppose that instead of the perfect mixture we 
have been using we run our motor on a very rich mixture, 
say about 1 to 10. What are the results? 

In the first place, the size of the carbureter, throttle open- 
ing, and speed of the motor will determine the amount of 
air taken in during a given length of time, and as we should 
endeavor to keep those conditions as nearly constant as pos- 
sible, we will enrich our mixture by adding more gasoline to 
the 15.370 lb. of air used in the first case. As a result, it 
will be discovered that we have not enough air for complete 
combustion, and therefore will not obtain the same products 
as the result of the combustion. 

Hydrogen, having a greater chemical affinity for oxygen 
than carbon, will take out enough oxygen to form water, re- 
gardless of the remaining reactions, and as we now have 
0.245 lb. of hydrogen it will require 1.960 lb. of oxygen for 
its combustion, forming 2.205 lb. of water. This leaves only 
1.575 lb. of oxygen remaining from the 3.535 lb. contained in 



our original 15.370 lb. of air, or an amount insufficient for 
the complete combustion of the carbon, which under these 
conditions will form the unstable compound carbon monox- 
ide (CO). Combining the available 1.576 lb. of oxygen with 
carbon to form carbon monoxide (CO) requires 1.181 lb. of 
carbon, resulting in 2.756 lb. of carbon monoxide (CO) and 
leaving 0.075 lb. of free carbon, which will either collect on 
the cylinder walls and piston head or be blown out of the 
exhaust in the form of a dense black smoke. 

In this second combustion we have used 1.5 lb. of gasoline 
to 15.370 lb. of air, the resulting products being 2.205 lb. of 
water (H.O), 2.756 lb. of carbon monoxide (CO), 0.075 lb. of 
free carbon (C) and 11.835 lb. of inert nitrogen. The water 
now forms 13.06 per cent of the total, and will be apparent 
in that proportion in the leakage to the crankcase. 

In other words, we have increased the amount of gasoline 
in our mixture by 60 per cent and the amount of water in 
the crankcase by nearly 70 per cent. 

Incidentally, the rich mixture has further handicapped our 
motor by leaving a generous deposit of free carbon in the 
cylinders to cause knocks and overheating, and materially 
cut down the amount of power by an incomplete combustion. 

From the above, it will be seen that water is one of the 
natural products of combustion in the gasoline motor, and 
that its presence in the crankcase under certain conditions 
cannot be entirely eliminated, but that properly fitted piston 
rings and a proper carbureter adjustment will reduce it to 
the minimum. In the eight- and twelve-cylinder motors with 
their largely increased ring surface in proportion to their 
piston displacement, engineers may yet find it necessary to 
provide some means for trapping and removing the water be- 
fore it can collect in the lubricating system. 



"The Car Tha 

(Continued ft 

lot of talk of keeping the springs lubricated, but they do not 
wear out; but what of the shackle-bolts? Why doesn't some 
kind person get up some easy and efficient way of taking care 
of them? Even in cheap cars it seems to me that the spring- 
eyes could be fitted with bronze bushings and hard shackle- 
bolts used, so that the replacement of the bushings would be 
all that would ever be necessary. 

The best sort of lubricant for the different parts is not 
taught as it should be. Mr. C. W. Stratford is the first to 
give it attention for the public [in S. A. E. paper]. Graphite 
is not used as much as it should be. I drove an old * * * * 
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30,000 miles without adjusting the main bearings of the mo- 
tor, because I used Oildag in my motor oil. Ninety per cent 
of the people never wash out the crankcase. 

Proper care, and even great care, is the price we must pay 
for the "car that stays young." 

W. M. Robertson, M.D., B.Sc. 

Warren, Pa., Dec. 10, 1915. 

In this letter the names of the cars to which Dr. Robert- 
son refers have been omitted. But if real test data on ma- 
terials or design details had been offered care would have 
been taken to identify them completely. — M. C. E. 



The Palace of Motoria 

THE accompanying illustration gives an idea of the plan 
of decoration to be used in transforming the Grand Cen- 
tral Palace into the Palace of Motoria for the New York show 
which is to open at 2 p. m., Dec. 31. Motoria is the goddess 
who watches over the destinies of the automobile industry 
and, visualized in statuary, has been a part of the decoration 
at a number of automobile shows of the past. The goddess 
stands with hands outstretched upon a steering wheel with 
her draperies blowing in the breeze. 

The Palace will be decorated with 25,000 yd. of maroon 
velvet festooned in blue and gold, and on the main floor the 
columns which form the central court are to be treated with 
blue hangings draped from the bays between the tops of the 
columns and gathered near the base. The hangings will be 
edged in gold braid and fringed. 

The upper cornice surmounting the columns forming the 
railing of the second floor will be decorated with a mass of 
flowers, while the columns on this floor will be treated in 
Renaissance figures and pergola effects. 




Illustrating the decoration scheme for the central court at Grand 
Central Palace for the New York automobile show 
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American Top for Fords 

ANEW design convertible top for 
Fords has been added to the line 
of the American Top Co., which 
has three salient features, according to 
the maker. It is weather-proof and em- 
bodies the advantages of the convertible 
detachable top but weighs much less; it 
includes a standard one-man type of 
touring top with Jiffy curtains; and it 
includes a rain-vision ventilating wind- 
shield with cowl, making it adaptable to 
all Ford models. 

It may be installed in about 2 hr. and 
permanently takes the place of an or- 
dinary top, the mounting of the glass 
sides for winter use requiring only about 
30 min. These glass sides are set in 
enameled steel frames with heavy tape 
insertions between glass and frame on 
both sides, making a noiseless, firm set- 
ting. The glass is fastened to the doors 
by a one-piece steel flange that connects 
directly with the door and may be quick- 
ly screwed into position. With the door 
glass is included a door lock by means of 
which the regular Ford lock can be 
opened from the outside. Doors are all 
equipped with anti-rattle rubber inserts 
and fit tightly. The glass partition be- 
tween the two doors fits firmly to the 
top rail and at the bottom by a metal 
flange, and is again attached firmly to 
the top, the contact being made between 
two heavy cloth folds so that there is no 
friction or chance for squeak or rattle. 
Top material is long-grain English 
effect artificial leather. 

Including windshield, cowl, glass sides 
and one-man type top with Jiffy cur- 
tains, the price is $55. Daly & Co., De- 
troit, Mich., have exclusive sales rights. 
— American Top Co., Jackson, Mich. 

Heiser Valve Tester 

This device is a little reservoir with a 
funnel at the top and a drain cock at 



Left — American top for Fords. Right— Heiser 
valve tester 
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the bottom and in the body an opening 
which is clamped against the valve port, 
after the manifolds have been removed, 
by the same means that are used to 
clamp the manifolds in place. Gasoline 
or water is poured into the tester when 
the valve under test is seated, and leak- 
age past either valve or stem indicates 
the need of attention. The device can be 
applied to any valve port not more than 
2 in. in diameter. Price, $2. — Heiser 
Special Tool Co., Kingston, Mo. 

Cannes Pneumatic Wheel 

This is a new type of pneumatic wheel 
which has recently been patented. The 
wheel has its pneumatic part embodied 
in the wheel itself and forms an insep- 
arable part of it. The resiliency is ob- 
tained, as in the present tires, by inner 
tubes inclosed in metallic casings. Instead 
of one casing per wheel, there are six 
segmental ones absolutely independent of 
each other and each containing its own 
inner tube. The segmental casing is 
formed by metallic side plates bolted to 
the rim and a metallic shoe sliding be- 
tween these plates. The shoe is covered 
with solid rubber at the outside and is 
prevented from leaving the casing by the 
plates' flanges. The segmental feature of 
the tire has the advantage of keeping 
the radius of the wheel always constant 
and therefore the centrifugal force is 
also constant. It is claimed there is 
no increase of stresses in the rim, neither 
is there required any additional effort of 
the engine to overcome the increase of the 
centrifugal force. 

The wheel-tire is puncture-proof and 
should an inner tube wear out its re- 
placement by a new one is simple 
and can be made without having to jack 
up the car. — E. Cannes, New York City. 

Joswich Vaporizing Screen 

This is a gasket designed for inser- 
tion between the manifold and the car- 
bureter, containing a wire gauze screen 
for breaking up solid particles of gaso- 
line from the carbureter. The gasket has 
slots instead of bolt holes, so that to in- 
sert it the bolts are loosened, not re- 
moved, and the device slipped in. To 
remove it for cleaning the process is re- 
versed. The screen is said to prevent the 
passage of flame down the pipe when the 
motor backfires. Price $3. — F. Joswich 
Mfg. Co., St. Paul, Minn. 

Ieco Steer Warm for Winter 

For winter driving the Ieco Steer 
Warm grips are intended to displace 
cumbersome gloves which tend to lessen 
the firmness of control of the steering 
wheel. The operation is electrical, de- 
pending upon a resistance coil which con- 
sumes but a small amount of current to 
furnish the necessary warmth to the 
hands. The device consists of two leather- 
tovered grips, one for each hand which 
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can be laced upon the steering wheels at 
any points convenient for driving. The re- 
sistance wires are arranged between two 
copper plates in such a way that the 
heat is readily led to the hand. After a 
certain heat is attained the Steer Warms 
become no hotter but maintain an even 
temperature. For Ford cars there is a 
specially-designed pair which are so 
made that the electric headlights can be 
used at the same time as the heater. 

One of the advantages claimed for the 
Steer Warms, besides the comfort ob- 
tained, is the fact that with only a light 
pair of gauntlets, one is enabled to grip 
the wheel tightly on the coldest day, thus 
giving good control of the car on icy sur- 
faces. The price for Ford cars is $5 and 
for other makes $7.60. — Interstate Elec- 
tric Co., New Orleans, La. 

Eagan Valve Spring Compressor 

The Eagan valve spring compressor is 
designed for Fords or other small cars. 
It is made of sheet steel, hardened, and 
has forked arms, one of which is placed 
under the spring cup and the other as 
high as it will go in the convolutions of 
the spring. By operating the screw 
handle at the bottom the spring is easily 
compressed until the pin and cup can be 
removed. Price, 60 cents. — Fred. Gabriel 
Auto Supply Co., Brooklyn, N. Y. 

A. B. Neutral Lever Lock 

A plate with an upstanding flange 
which fits around the gear lever like a 
collar has in it two holes. A hole is 
drilled in the shank of the lever in line 
with the two holes in the collar, and all 
three holes are in line when the lever is 
in neutral. A Yale padlock, supplied 
with the device, is slipped through the 
three holes, holding the lever in neutral. 
This arrangement permits the car to be 
moved by pushing, which is not only con- 
venient but is necessary in an emergency 
when there is no time to unlock the lock 
or when there is no key at hand. Price, 
$1.50. — A. & B. Specialty Co., Milwau- 
kee, Wis. 

Peerless Battery Box Black 

This is a solid-covering black enamel- 
like paint which resists the action of 
acid and is especially useful for battery 
boxes, cases and any part where the acid 
is likely to come in contact with the wood 
or metal. It saves having the wood 
cases replaced and the metal battery 
boxes from being eaten away. The 
maker states that this product has been 
tested out for over a year and that 
one test board coated with it was sub- 
merged for three weeks in strong acid 
without any effect on the finish. — Co- 
lumbus Varnish Co., Columbus, Ohio. 

Lyon Adjustable Bumper 

This bumper is made in two sections 
overlapping at the front and held to- 
gether by clips, the adjustment for width 
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being made by increasing or decreasing 
the amount of overlap. The amount of 
projection forward is regulated by mov- 
ing the bumper backward or forward on 
the frame. The angle is also separately 
adjustable. Spring-tempered steel is the 
material used and clips and brackets are 
provided to fit practically all cars on the 
market. The Ford type sells for $6 when 
finished in black enamel with nickeled or 
brass clips and for $8 when nickel or 
brass plated with black clips. — Metal 
Stamping Co., Long Island City, N. Y. 

Perkins Fuel Vaporizer 

The Perkins vaporizer is a small cast- 
ing with a chamber through which the 
gasoline passes on its way to the car- 
bureter, the casting being clamped to the 
exhaust pipe and let in on the fuel line 
between tank and carbureter. The gaso- 
line reaches the carbureter at a high 
temperature and is easily vaporized with- 
out the use of hot air. It is also filtered 
in passing through the casting. Solder- 
less connections are used and the makers 
claim that the device, which can be in- 
stalled in % hr., effects a considerable 
saving in fuel. The vaporizer sells for 
$3. — United States Agency, Inc., Boston, 
Mass. 

Humboldt Accelerator for Fords 

This device employs a pedal pivoted on 
the rear end of the Ford engine which 
actuates the throttle through an arm and 
connecting rod, permitting foot control 
of speed. The pedal, which is of hard 
rubber baked enamel finish, does not in- 
terfere in any way with the removal of 
the floorboards. Price, $1. — Humboldt 
Machine & Stamping Co., Long Island 
City, N. Y. 

Hilton Hammock for Babies 

To provide a secure resting place for 
baby while on automobile tours the 
Hilton hammock has been designed to 
clip to the robe rail and safely hold the 
little one with all the comforts of home 
and without the necessity of taking up 
some of the ordinary passenger space. 
The hammocks are designed to fit any 
make of car and are provided with sun 
and windshield. On the under side of 
the hammock are pockets for milk 
bottles, etc., and plenty of space is pro- 
vided for articles of clothing. — Hilton 
Hammock Co., San Francisco, Cal. 
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B^a 11 Bearings Lead 

By J. J. Jennings, 

INexo Departure Mfg. Co.] 

EDITOR The Automobile: — In discussing ball bearings 
in gearsets in your issue for Nov. 18, one of your 
writers made a statement with reference to ball bear- 
ings as compared with roller bearings with which we can- 
not agree. 

In broadly judging a country-wide trend of design, we 
must consider cause with effect as designers have to allow 
practical necessity to temper their ideal. If, for instance, 
they aim for quietness alone in the gearbox and to attain 
this, use plain bearings throughout at the expense of long 
life and efficiency, they are risking the car reputation by 
losing the confidence of the car owner. If we aim at quiet- 
ness alone, we might have mufflers the size of gas tanks and 
gears of rubber. 

Plain Bearings Originally Used 

Let us review the history of gearbox design as to bear- 
ings: Originally plain bearings were used at great expense 
of fitting and scraping in, but they absorbed too much power 
through friction, which also caused wear, so that when ball 
bearings became practical, they also became at once popular. 
As other noises became less, the hum of the gearbox became 
more pronounced. As car prices dropped, high grade bear- 
ing cost became less attractive. Then was the transmission 
engineer confronted by the question of how much to sacri- 
fice efficiency and life to quietness and price. 

His decision was the natural one; to reduce cost where 
loads were least. Hence, the loss of countershaft and pocket 
bearing positions by ball bearings in many moderate-priced 
car gearboxes, but where car quality has been maintained, the 
ball bearing is still in use even in the least loaded positions 
and since no objectionable noise would be tolerated in these 
higher grade cars, it is evident that the blame for being noisy 
was largely thrust on the ball bearing by carelessness in sur- 
rounding parts, rough gears, poor shaft alignment and 
resonant boxes. 

We take exception, therefore, to the statement that ball 
bearings are losing popularity due to their noisiness or that 
plain bearings or roller bearings are likely to supplant them 
through equal efficiency, greater quietness and less cost. The 
ball bearing still holds important gearbox positions in the 
great majority of cars of any price. 

Clutches and Gear Gates 

By Marshall P. Slade 

EDITOR The Automobile: — In your article on Gearsets, 
published Nov. 18 occurs the sentence "Where the cone 
clutch fails is in making a quick shift from high to inter- 
mediate, for it cannot be speeded up without a double pedal 
action, which very few drivers ever learn to perform." 

In my experience the cone clutch is quite free from the 
objection mentioned, while the disk clutch makes gearshifting 
extremely difficult. I have three cars with cone clutches and 
find that gearshifting either up or down gives absolutely no 
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trouble whatever. One of the cars has the transmission on 
the rear axle and therefore the clutch is directly connected 
to the universal joint and the propeller shaft — a very consid- 
erable weight. The other two cars have the gearbox back 
of the clutch, with a universal joint between. The thrust 
collars on all of these cars are ball bearing, so that the clutch 
and parts connected thereto revolve very freely. There are 
no clutch brakes on any of these cars. 

I find that if the clutch is disengaged when the engine is 
running at a speed corresponding to 26 m.p.h. it continues 
to spin for 4 or 5 sec. — a considerable time. This is what 
facilitates gearshifting from high to intermediate — the shift 
that is the most important of all. Suppose I start up a long 
steep hill at a speed of 26 m.p.h. When the speed drops to 
18-20 m.p.h. I throw out the clutch, pause about 1 sec., and 
shift into intermediate without the slightest chatter of the 
gears. During that pause of one second the clutch continues 
to spin at almost its original speed, while the car rapidly 
slows down. When the shift is made, therefore, the gears 
are running at approximately the same speed and there is 
not the slightest trouble in making the change. 

I have also a 1916 model car fitted with a multiple-disk 
clutch. The gearshift on this car is most troublesome. I 
find that when the clutch is disengaged it stops almost in- 
stantly, due to its light weight and the friction of the thrust 
collar. The consequence is that with this car it is impossible 
to change gears quietly when going at a speed of over 12 
m.p.h., without recourse to the double pedal action, which you 
say very few drivers ever learn to perform, and which I say 
it is outrageous to expect them to perform. 

The cone clutch, as originally made, was troublesome to 
keep in smooth working order, but with cork inserts or 
springs to permit easy engagement this trouble has been 
done away with. In my opinion the engineers have been 
working on the wrong track in striving for lightness in a 
clutch. What is wanted is a clutch which will continue to spin 
when disengaged. Theoretically this should make shifting 
from first to intermediate or from intermediate to high diffi- 
cult, but as a matter of fact this is not the case. It certainly 
is not the case with any of the old Stoddard-Dayton cars. 

In these days when everything possible seems to be done 
to make easy the running of a car, it is a great pity that the 
matter of gearshifting should have taken such a decided step 
backwards. It does not seem possible that a complicated mul- 
tiple-disk clutch can be built more cheaply than a cone clutch. 
Why then, with its manifest disadvantages to the driver, do 
so many engineers use it? 

There is another subject treated in your issue of Nov. 18, 
namely, gear gates. It seems to me that those manufac- 
turers who have not adopted the standard shift are very 
short-sighted. 
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The S. A. E. Program 

WORKING on the basis that a vigorous 1-day 
meeting is better than a 3-day meeting, in 
which the attendance is bound to be poor at any one 
session owing to the impossibility for all members 
to visit all the periods, the winter program of the 
Society of Automobile Engineers should bring val- 
uable results. 

Each year sees the work of the standards commit- 
tee more rapidly accepted by the manufacturer, and 
the interest in this phase of the work and its im- 
portance makes it desirable that a day be set apart 
during the winter session in which the members of 
the standards committee can discuss the important 
phases of this work. It is realized, however, that 
the entire membership of the society cannot intelli- 
gently discuss the highly specialized topics which 
are often brought to a point in standards committee 
work. This absence of general interest in discussing 
the report of a division of the standards committee 
is often apt to cut into the attendance, as only those 
who are interested in the topic will remain. 

Now that the standards are accepted by mail bal- 
lot, it is not necessary to insert standards committee 
reports between interesting papers in order to have 
a quorum for voting. The result is that with the 
standards committee work concentrated in one day, 
leaving an entirely separate day for the president's 
address and the professional session, the attendance 



at the reading of these papers should be much 
higher, and the chances for even better discussions 
than heretofore are increased on account of the 
hoped-for attendance increase. 

So far as announced at present, the program of 
the S. A. E. winter meeting covers a field of wide 
interest and is one which cannot fail to interest 
those directly or indirectly concerned with the man- 
ufacture of automobiles and accessories. Every 
promise is made for a short but highly valuable tech- 
nical session, from which S. A. E. members and 
associates are not justified in being absent if such 
absence is avoidable. 

Carbureter Evolution 

WHILE developments of a mechanical nature 
have taken place in the carbureter field dur- 
ing the past 12 months, little if anything new, in 
the basic principles of operation, has been given 
to the public. Mechanically the carbureter makers 
have been exceptionally busy altering mechanical 
details and, in some instances, quite rearranging 
the components of the instruments to change them 
from vertical-outlet models to side-outlet ones. This 
has called for a rearrangement of parts, but not 
any alteration in basic principles. 

The rapidly increasing demand for side-outlet 
models has resulted in still another mechanical 
change, namely, the more general use of the hot-air 
jacket in preference to the water jacket, due to the 
fact that the waterjacket was necessary to provide 
the heat needed to prevent condensation in the mani- 
fold. With the side-outlet model the manifold has 
disappeared, and there is no demand for the addi- 
tional heat, rather the hot-air pipe seems to be 
entirely adequate. 

The demand for more rapid acceleration has been 
one of the loads imposed on the carbureter designer 
during the year, and while it has been met by the 
addition of or duplication of certain parts, there has 
not been any alteration in first principles. The 
means used will unquestionably take a place in car- 
bureter design, until more simple extensions of basic 
principles can perform the desired functions. 

The demands of production are exhibiting them- 
selves in the forms of simplified mechanical designs 
and alterations to make machining and other shop 
operations easier and fewer. It is creditable to the 
carbureter fraternity that in these days of vastly in- 
creased car production the old-line carbureter 
makers have been able to keep pace with produc- 
tion and have given instruments of such satisfac- 
tion that the car makers have not been compelled 
to begin manufacture in their own shops. 

What is needed is a better classification of car- 
bureter types, perhaps a standardized system of 
nomenclature having regard for the basic principles 
on which different types are built. The Auto- 
mobile has outlined a more or less incomplete sys- 
tem in this issue, a work which could be continued 
to advantage. The Society of Automobile Engi- 
neers, with its international reputation for stand- 
ardizing activities, has a field of endeavor in this 
work. 
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Baker-Re & L. and 
Owen Merge 

New Baker-R. &. L. Co. to 
Build Owen Magnetic Cars 
— Continues Electrics 

New York City, Dec. 13 — A consoli- 
dation of the Owen Magnetic Co., this 
city, manufacturer of the Owen Mag- 
netic car, and the Baker-R. & L. Co., 
Cleveland, Ohio, has been effected. The 
new concern will be known as the Baker- 
R. & L. Co., but the cars to be manufac- 
tured will be known as the Owen Mag- 
netic, which will be built in two models. 
The Baker factory in Cleveland will be 
given over to the manufacture of Owen 
Magnetic cars. The R. & L. factory at 
Cleveland will be used for the manufac- 
ture of bodies for the Owen Magnetic 
and in addition will continue the manu- 
facture of electric cars, which the Baker- 
R. & L. Co. has been producing. 

Capital to Be $5,000,000 

The capital of the Baker-R. & L. Co. 
will be increased from $2,000,000 to 
$6,000,000. R. M. Owen, who is presi- 
dent of the Owen Magnetic Co., in this 
city, will be vice-president and director 
of sales. The General Electric Co., 
which recently obtained a considerable 
interest in the Owen Magnetic or Entz 
patents, will have directors on the board 
of the Baker-R. & L. Co. because of its 
interests in the electric transmission 
used in the Owen Magnetic cars. 

Anson W. Burchard, vice-president of 
the General Electric Co.. D. C. Durland 
and Richard H. Swartout have been 
elected to the board of directors of the 
new company, representing the General 
Electric interests. 

The present Owen factory in this city 
will be continued for development pur- 
poses as well as serving as a service de- 
partment. The assets of the Owen Mag- 
netic Co., however, have all been ac- 
quired by the Baker-R. & L. organiza- 
tion. 

Six Cylinders 3'/ 2 by 5 

It has been known for some months 
that the Baker-R. & L. Co. was pro- 
ducing a gasoline-electric car built un- 
der the Entz patents, which are the basic 
ones in the Owen Magnetic design. This 
car is a smaller one than the present 
Owen Magnetic which has been on the 
market during the past year. The 
smaller Owen Magnetic will use a six- 
cylinder motor 3% by 5 in. bore and 
stroke with 126-in. wheelbase. The car is 
claimed to turn in a circle with a diam- 
eter of 38 ft. This new car is specially 
designed to meet the needs of town-car 
work and is well suited for inside drive 
types such as sedans, etc. This chassis 
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was developed with a view to meeting 
the requirements of those owners at 
present using electric cars. 

The Fort Wayne factory of the - Gen- 
eral Electric is already tooled up to take 
care of the manufacture of electric units 
for these two models of Owen Magnetic 
cars, as well as to manufacture units 
for other concerns that may be licensed 
under the Entz patents to manufacture 
magnetic cars. 

Manufacturers Protest New Export 
Declarations and Procedure 

Detroit, Mich., Dec. 10 — Under the 
auspices of the Board of Commerce, a 
meeting was held to-day, at which a 
large number of representatives of many 
concerns doing an export business were 
present to protest against the enforce- 
ment of the new export declarations and 
procedure promulgated by the Depart- 
ment of Commerce, and which were to 
go into effect Feb. 1. 

Exporters here claim that the statis- 
tical information the government re- 
quires could be obtained in a much more 
simple way and at much less inconve- 
nience, expense, loss of time and business, 
than the method suggested by the gov- 
ernment. It was proposed, and those 
present approved the idea, to suggest 
that an advisory board be selected, all 
the members to be experienced in the 
practical conduct of export business, and 
that this board work in co-operation 
with the government in getting up regu- 
lations as to how to procure the infor- 
mation desired by the government. 

Among those attending the meeting 
were: Charles Denby, Hupp Motor Car 
Corp.; C. F. Carew, Saxon Motor Car 
Corp.; James Archer, Willys-Overland 
Co.; H. M. Robbins, Dodge Bros.; Joseph 
Drake, Hupp Motor Car Corp.; M. J. 
Breitenbeck, Detroit Steel Products Co.; 
P. H. Lynahan, American Blower Co.; 
W. L. Hoagland, chairman of the foreign 
trade committee of the Detroit Board of 
Commerce. 

Moon Six-Thirty at $1,195 

St. Louis, Mo., Dec. 9. — The Moon 
Motor Car Co., this city, has announced 
the 1916 six-thirty at $1,195, completely 
equipped. 

In many respects the car resembles 
the six-forty seven-passenger selling at 
$1,476. The wheelbase, however, is 
shorter, being 118 in. The 3% by 4% 
Continental-Moon unit power plant is 
block cast, with removable cylinder 
heads. The tires are 33 by 4 and are de- 
mountable, with an extra rim on rear. 

The new model has a tumble-home 
type body with convex side and embody- 
ing streamline design. Other features 
of the body are : Deep cowl and instru- 
ment board, wide tonneau doors, 22-in., 
with concealed hinges and concealed 
locks and 44-in. leg room. 
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Fisk Buys Federal 
Rubber Co. 

Gets Control After B. C. 
Dowse Disposes of Interests 
— H. T. Dunn New Head 

Milwaukee, Wis., Dec. 13 — Rumors 
of long standing that the Fisk rubber 
interests of Chicopee Falls, Mass., were 
negotiating for control of the Federal 
Rubber Mfg. Co. of Milwaukee, were 
confirmed Saturday night, Dec. 11, when 
official announcement was made that 
B. C. Dowse, president and general man- 
ager of the Federal had. disposed of his 
interests and is succeeded as executive 
by H. T. Dunn, Toledo, Ohio. 

It is stated that the Federal company 
will continue as a separate and distinct 
organization under its present name, 
and the change is simply one of owner- 
ship. 

The board of directors will be at once 
increased from five to nine members, who 
are: H. T. Dunn and J. E. Kepperley, 
Toledo; H. G. Fisk, E. H. Broadwell, 
G. A. Ludington and E. M. Bogardus, 
Springfield, Mass., and B. H. Pratt, 
Herbert A. Githens and Richard Ward, 
Milwaukee. 

Officers have been elected as follows: 
President, H. T. Dunn; vice-president 
and general manager, B. H. Pratt; 
assistant general manager, H. A. 
Githens; treasurer, H. G. Fisk; secretary 
and assistant treasurer, Richard C. 
Ward; comptroller, E. M. Bogardus. 

The Federal company operates a large 
tire and commercial rubber plant at 
Cudahy, and employs in excess of 2000 
workmen. It was established about five 
years ago, shortly after the consolidation 
of the G. & J. factories at Indianapolis 
with the United States Tire Co. Messrs. 
Dowse, Githens and Ward were formerly 
associated with the G. & J. During the 
last eighteen months the capacity of the 
Cudahy works have been increased more 
than 50 per cent and much new construc- 
tion is under way and projected for 1916. 

There will be no material changes in 
the present organization of the Federal 
company, according to the announce- 
ment. 

Mr. Dowse intends to maintain his 
residence in Milwaukee, although he is 
not ready to discuss his plans for the 
future at this time. 

Schooley K earns Track V-P 

Beavertown, Pa., Dec. 10 — S. W. 
Schooley has become associated with the 
Kearns Motor Truck Co., this city, in 
the capacity of vice-president and sales 
manager. He was formerly special fac- 
tory representative for the Atterbury 
Truck Co. 
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Many Congressmen 
Protest Tax 

Will Fight Bill to Tax Gasoline 
and Horsepower if 
Presented 

Washington, D. C, Dec. 11— A hor- 
net's nest has been stirred up by Presi- 
dent Woodrow Wilson in his message to 
Congress advocating a tax on automo- 
biles and gasoline. To show how some 
members of Congress stand on the propo- 
sition The Automobile correspondent 
has secured the following expressions of 
opinion from Congressional leaders: 

"I believe It unjust to suggest the taxation 
of automobiles, thus putting a burden on a 
great Industry now bringing millions into the 
country. I shall make a vigorous fight on 
the proposal." said Senator Townsend, of 
Michigan. Senator Townsend is one of the 
Senate leaders and wields much influence in 
the upper body of Congress. 

Representative Steele, an Iowa Democrat, 
says he Is absolutely opposed to the propo- 
sition of taxing automobiles and gasoline. 
"All our farmers own automobiles and they 
will never stand for such a tax," he declared. 

"You can depend on it that no automobile 
or gasoline tax will be levied by this Con- 
gress." says Congressman Miller, a Republi- 
can representative of Minnesota. 

Congressman Humphrey, a Republican of 
Washington, said he was against all direct 
taxes. "There is no necessity for such a tax 
except in war times. I oppose automobile 
and gasoline taxes," he announced. 

"Count me against gasoline and automobile 
taxes," said Congressman Tavvener, a Dem- 
ocratic representative from Illinois. 

Congressman Sloan, a Republican repre- 
sentative from Nebraska, claims that gaso- 
line and automobile taxes would be extremely 
unpopular In his State. "Half our farmers 
own machines," he added. 

The matter will not come before Con- 
gress until the new year, as Congress is 
about to adjourn for the holiday season. 



65,000 Cars and Motor Trucks on French 
Battle Lines 
New York City, Dec. 13 — There are 
66,000 motor vehicles, including both pas- 
senger cars and motor trucks, supplying 
the French Army in France, according 
to Charles Ryer, who returned to this 
country from France on the Anchor 
liner Cameronia. 

$300,000 Company to Make Electric Steel 
Castings 

Milwaukee, Wis., Dec. 11 — The de- 
mand for electric steel castings from 
numerous industries, notably manufac- 
turers of automobiles and trucks, has in- 
duced several large steel foundrymen of 
Milwaukee to install electric furnaces 
and the organization of a new company 
of considerable size. The Gerlinger 
Steel Casting Co. of Milwaukee has re- 
cently installed an electric furnace pro- 
ducing 6 tons in 24 hr., this being one 
of the largest installations in the Mid- 
dle West. The new company is the Elec- 
tric Steel Casting Co., capital stock, 
$300,000, organized by L. G. Smith, 
former manager, and F. G. Wetter, 
former purchasing agent of the Prime 



Steel Co., Milwaukee. This concern is 
arranging to build what will be one of 
the first foundries in America designed 
exclusively for electric furnace work. 
The structure will be 80 by 600 ft. in 
size and equipped with two 3-ton elec- 
tric furnaces. It will be ready to make 
castings about April 16, 1916. Officers 
of the new company are: President, 
L. G. Smith; vice-president, Chauncey 
W. Yockey; secretary and purchasing 
agent, F. G. Wetter; treasurer, C. F. 
Taylor. 

Goodyear Sleets Two New Vice- 
Presidents 

Akron, Ohio, Dec. 10— The Goodyear 
Tire & Rubber Co. at its annual meeting 
last week elected two new vice-presi- 
dents. Secretary G. M. Stadelman, who 
has been sales manager throughout the 
Goodyear upbuilding, was made a vice- 
president. He continues as sales man- 
ager. P. W. Litchfield, a factory man- 
ager, was also elected a vice-president. 
He will continue in charge of the fac- 
tory operations. The company now has 
three vice-presidents, C. W. Seiberling, 
formerly vice-president, being re-elected. 

A. F. Osterloh was elected secretary, 
stepping into the place from that of as- 
sistant secretary. He is also assistant 
sales manager. 

The other Goodyear officers for 1916 
are: President, F. A. Seiberling; Treas- 
urer, F. H. Adams; Assistant Secretary 
and Assistant Treasurer, W. E. Palmer; 
and Second Assistant Treasurer, H. J. 
Blackburn. 

In his statement to the stockholders, 
Mr. Seiberling said that the company 
had made over 2,000,000 tires in the 
year just closed. 

Canadian Goodyear Tire Co. Issues New 
Preferred Stock 

Akron, Ohio, Dec. 9— The Goodyear 
Tire & Rubber Co. of Canada has issued 
$860,000 7 per cent preferred stock. The 
price is par and accrued dividend. The 
proceeds of the issue will enable the 
Canadian company to repay advances 
made by the Goodyear Tire & Rubber 
Co. of Akron, which owns all of the 
common stock of the Canadian company 
except small amounts purchased by em- 
ployees of the latter. The Akron com- 
pany has invested about $1,700,000 in 
its Canadian subsidiary, which was 
formed to overcome a high restrictive 
tariff. 

The new issue of Goodyear of Canada 
preferred is redeemable after Jan. 1, 
1919, at 110 and accrued dividends. Net 
earnings have been running about four 
times the dividend requirements, Includ- 
ing the stock to be sold. Net sales for 
the year ended Sept. 30 were $2,370,914 
and net income $323,874. After all 
charges there was a surplus of $236,136. 



Canadian Ford Capi- 
tal $10,000,000 

600% Stock Dividend— Seven 
Shares of New for One 
of Old 

Detroit, Mich., Dec. 14 — The capital 
stock of the Ford Motor Co. of Canada, 
Ltd., was increased to-day from $1,000,- 
000 to $10,000,000. A 600 per cent stock 
dividend will be distributed, stockholders 
receiving seven shares of the new stock 
for every share of old stock they hold, 
which will make the total outstanding 
capital $7,000,000. 

G. M. Board Meeting First Week of Jan. 
New York City, Dec. 10— The next 

meeting of the board of directors of the 
General Motors Co. will be held during 
the first week of January, and dividend 
action on the common stock is expected 
at that time. The executive committee 
will meet within a week. 

Bucyrus Rubber Elects Directors 
Bucyrus, Ohio, Dec. 9— The annual 
meeting of the stockholders of the Bu- 
cyrus Rubber Co., this city, was held 
here recently, at which the following 
nine directors were elected: P. J. Car- 
roll, Jacob Colter, W. A. Blicke. George 
Donnenwirth, A. B. McVay, A. G. Stoltz, 

H. A. Paxton, Col. C. W. Fisher and M. 
R. Lewis. 

Fahrig Exports Bearing Metal 

New York City, Dec. 10— The Fahrig 
Metal Co., this city, sole manufacturer 
of Fahrig anti-friction metal, a special 
process tin base alloy, composed of 10 
per cent copper and 90 per cent tin, is 
shipping this metal to France for the 
bearings of the Lorraine de Dietrich 
motors. The French company has 
adopted this material for its regular mo- 
tors as well as its aeronautical motors. 

Beck, of Hayes Wheel, Promoted 
Jackson, Mich., Dec. 9— Charles L. 
Beck, who has been general foreman of 
the Hayes Wheel Co., has been appointed 
assistant general manager of this con- 
cern's new plant in Anderson, Ind., 
where from 600 to 700 men will be em- 
ployed when the works will be in full 
operation. His successor here is Henry 
Flick, who is assistant manager of the 
local plant and has been in the wheel 
business for the last thirty years. 

Oregon Has 23,581 Cars 
Portland, Ore., Dec. 11 — The total 
count of registered automobiles in the 
State of Oregon for 1915 is 23,581, as 
compared with 16,347 for 1914. 
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Gasoline Continues 
Rise 

Recent Advances Make It from 
40 to 60% Higher Than 
Last Summer 

New York City, Dec. 11— The Stand- 
ard Oil Co. of New York yesterday ad- 
vanced the price of gasoline in this city 
1 cent a gal., making the tank wagon 
basis 20 cents a gal. It is expected 
that the advance of 1 cent a gallon in 
price of gasoline will be followed by the 
posting of a 1-cent advance by all Stand- 
ard Oil and independent companies 
throughout the eastern territory. Prices 
were advanced 1 cent a gal. at all sta- 
tions in South Carolina and Louisiana. 

The Standard Oil Co. of Kentucky 
has advanced the price 1 cent a gal., ef- 
fective Dec. 13, making tank wagon 
basis 18 cents. 

New England prices have been ad- 
vanced 1 cent by the Standard Oil Co. 
to 21 cents a gal. in all the states with 
the exception of Connecticut which re- 
mains at 20 cents. Owners in Massa- 
chusetts are wondering what the out- 
come will be of the higher prices asked 
for gasoline. Within the past six months 
there has been a 36 per cent increase 
in its cost, and since January last it has 
jumped more than 60 per cent. The 
Standard Oil Co., the Gulf Refining Co. 
and the Texas Co. are united in that 
state on the price. This will mean 25 
to 26 cents a gal. to the automobile 
owners. 

Toronto gasoline is now quoting at 25 
cents. As there are over 80,000 auto- 
mobiles in Canada, and each car 
consumes on an average 400 gal. per 
year, this will mean a cost to the owners 
of Canada of nearly $3,200,000 more an- 
nually to operate their cars. 

The advance made by Texas Co. on 
Dec. 11 in Chicago, has been met by the 
Standard Oil Co. of Indiana, which has 
advanced its prices 1 cent, tank wagon 
basis. The price at Chicago is now 16 H 
cents. 

The Atlantic Refining Co. in Philadel- 
phia has raised its price 1 cent to 19 
cents a gal., tank wagon basis. 

A 2-cent rise has been made in Missis- 
sippi and a 1-cent rise in Atlanta, Ga. 
Tank wagon basis is now 18.5 cents in 
Mississippi and 21 cents in Atlanta. 

Gasoline prices in Portland, Ore., are 
now quoting at 13% cents, and the re- 
tail prices range from 14 to 15% cents, 
according to the margin of profit de- 
manded by the respective dealers. 

Gasoline in Kansas City, tank wagon 
basis, has been advanced 1 cent a gallon. 
The Standard Oil price is now 13.8 cents 
and independents 14.8 cents. An ad- 



vance to 20 cents a gallon this winter is 
predicted there. 

The price of gasoline at filling stations 
has been advanced to 14.9 cents a gallon 
by both the Standard Oil Co. and inde- 
pendents. 

The Atlantic Refining Co. has ad- 
vanced the price, tank wagon basis, 1 
cent to 20 cents a gallon. 

The advance follows an increase of 10 
cents in the price of crude oil in Okla- 
homa and Kansas oil fields, now selling 
at $1.10 per barrel. 

Rittman Talks in Detroit on Gasoline 
Process 

Detroit, Mich., Dec. 11 — Dr. Walter 
F. Rittman of the United States Bureau 
of Mines spoke to-night at the Board of 
Commerce on the subject of gasoline and 
explained his patented process. 

The Rittman process and methods 
were described in detail in The Auto- 
mobile for March 25. 

Some of the reasons given by Mr. 
Rittman for the shortage of gasoline are 
as follows: The tremendous increase in 
sales of automobiles in this country, it 
being stated by the lecturer that more 
than the production of automobiles in 
American factories averages 3000 a day 
now. A second important reason given 
is that the export business in oil now 
averages 250,000,000 gal. a year. The 
third big reason for the shortage, ac- 
cording to Mr. Rittman, is the fact that 
the Cushing oil fields in Oklahoma, 
which a year ago produced 300,000 bar- 
rels of oil a day, or even more, are 
gradually drying out. 

New Truck Company in Detroit 

Detroit, Mich., Dec. 13 — A new truck 
concern is being formed here, and G. E. 
Porter, who was chief engineer of the 
J. C. Wilson Co., is to be one of the or- 
ganizers. A plant has been secured at 
Howell, Mich. 

W. McK. White with Lozier 
Detroit, Mich., Dec. 11 — William 
McK. White, formerly with the Dayton 
Motor Car Co., Dayton, Ohio, has been 
appointed sales manager of the Lozier 
Motor Co. 

McBeth Westcott Advertising Mgr. 
Richmond, Ind., Dec. 10 — R. S. Mc- 
Beth has been appointed advertising and 
publicity manager of the Westcott Mo- 
tor Car Co., this city. 



112,000 Cars in Bay 
State 

One Car to 32 People— One 
Licensed Operator to Each 
27— 1742 Dealers 

Boston, Mass., Dec. 11 — The fiscal 
year for the Massachusetts Highway 
Commission closed Dec. 1, and the figures 
show that the automobile registration re- 
ceipts ran up close to $1,250,000; that 
there is one car to each thirty-two people 
in the Bay State and one in every twenty- 
seven people is licensed to operate a mo- 
tor car. Statistics show that there has 
been a 33 per cent increase in the num- 
ber of machines registered; a 36 per 
cent gain in the number of drivers 
licensed and a 30 per cent addition to 
the amount of money turned in to the 
State from registrations. 

There are now just about 112,000 mo- 
tor vehicles registered in the Bay State. 
These are divided into some 90,673 pas- 
senger cars; 11,960 commercial vehicles 
and some 9000 cars belonging to manu- 
facturers and dealers. A year ago the 
figures showed about 85,500 cars in all, 
including 69,010 passenger vehicles, 8236 
trucks and about 7800 cars belonging 
to the trade. The trucks alone show a 
gain of about 45 per cent. 

Last year there were 1518 makers 
and dealers licensed and this year the 
figures show 1742, or a jump of 224. 
And it must be remembered that the 
Highway Commission is pretty strict 
now as to allowing any people to assume 
the role of dealers and so get regis- 
tered unless they are doing a bona fide 
business. 

133,935 Licensed Operators 

There are now 133,935 people au- 
thorized to operate cars in Massachu- 
setts, which, based upon population, 
gives one out of every twenty-seven peo- 
ple the right to drive cars. 

The biggest gain has been in the num- 
ber of new licenses issued, for a year ago 
26,858 original licenses were given out 
while the number this year has jumped 
to 44,656. The renewals show a gain of 
21 per cent, or from 72,674 to 89,279. 
The fees have run up to $1,205,420.19. 
This is the first time that the motor re- 
ceipts have reached above the $1,000,000 



Massachusetts Registration Statistics Compared 

1904 1914 1915 One Year Gain 

Motor vehicles U,m •"".246 '••lOJ.fH *?«8K 

Motorcycles 633 8,161 9.620 1.3M 

Makers and dealers 102 1,618 1,742 224 

Licenses, operators and chauffeurs 6,869 26,858 44,666 ii'VE 

Renewals, operators and chauffeurs None 72,674 SMI? iJ'SlI 

Examinations None 7,497 10.623 8,026 

Receipts . . . . ! ! ! . . ! . . ! ! ! ! ! ! ! . ! ! ! ! ! . ! ! $24,490.60 $925,964.75 t J1.205.42&.X» $279,466.44 
•Registered. About 7000 unregistered. 
••Including 8236 commercial vehicles. 
•••Including 11,960 commercial vehicles. 

tDoes not include fines which will total about $50,000. ^ . 
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mark. When the fines are computed and 
added it will make the total about $1,- 
250,000, so the gain will be more than 30 
per cent, the total receipts a year ago be- 
ing $925,964.75. 

4899 Cars in 1905 

If one looks back a decade and notes 
the figures it shows a wonderful growth 
for in 1905 there were but 4899 
cars registered with 102 dealers and 
manufacturers. The private operators 
numbered 3736 and the chauffeurs 3133. 
At that time the annual registration law 
was not in force and it was estimated 
that there were about 12,000 cars in the 
State. The yearly receipts totaled $24,- 
490.50. Comparative figures appear in 
the tabulation on page 1116. 

American Wagon to Make Farm Truck 
Bodies 

Dixon, III., Dec. 9— The American 
Wagon Co. of Dixon will soon com- 
mence the manufacture of a convertible 
farm wagon body which also will be 
available for the chassis of a motor 
truck. Plans and specifications are now 
under discussion, and as soon as the 
models are produced which accord with 
the ideas of the company, production will 
commence upon an extensive scale. The 
decline in the demand for farm wagons 
forces the company to adopt the new side 
line. 

i 

Box Co. to Make Trucks 
Sheboygan, Wis., Dec. 11 — The R. L. 
Frome Mfg. Co., Howard's Grove, She- 
boygan County, Wis., a large producer 
of boxes and other packages and con- 
tainers, has decided to engage in the 
manufacture of motor trucks. A large 
addition is now being made to the plant 
to accommodate the new truck shops. 
Details of the new truck will be dis- 
closed within a short time. Experimental 
work has been under way for more than 
a year. The truck will be a light deliv- 
ery type, employing worm-gear drive. 

Beech Creek To Make Truck 
Beech Creek, Pa., Dec. 13 — A new 
four-wheel - driven, four-wheel-steered 
truck is to be manufactured by the Beech 
Creek Truck & Auto Co., of this city, the 
first model of which was recently tried 
out here. The feature of the new truck 
is that both front and rear axles are piv- 
oted to the frame at their center points 
by means of large ball-and-socket 
joints. These permit the entire axles to 
turn when rounding a corner, allowing 
the wheels to give a straight pull on the 
axle. 



Wis. to Buy 30,000 
Cars in 1916 

80,000 Registered for 1915 and 
110,000 Total Estimated 
for 1916 

Madison, Wis., Dec. 13 — Wisconsin 
will absorb 30,000 cars during 1916, ac- 
cording to the estimate made by the office 
of the Secretary of State, who is in 
charge of registrations. The secretary 
plans to issue 110,000 licenses to private 
owners next year, based on a registration 
of approximately 80,000 for 1915. 

Interesting statistics on Wisconsin 
registrations have been compiled by A. J. 
Cobban, registry clerk, Secretary of 
State's office. The figures show that dur- 
ing 1913, Wisconsin absorbed 10,068 new 
cars; in 1914, 18,514 new cars, and dur- 
ing the year now closing, 26,631 new cars. 
This goes to show that the annual gain 
over the previous year has been uniform, 
being in the neighborhood of 8000. While 
it would appear inconsistent to estimate 
a gain for 1916 of only 3400 compared 
with 1915, in the face of 8000 gains for 
three successive years, Mr. Cobban ex- 
plains that the car market necessarily 
becomes more restricted year after year 
and the percentage of gain declines by 
the same token. 

It is interesting to note that while the 
number of dealers who registered in 

1914 was 191 less than the 1913 reg- 
istry, a gain of 381 is shown for 1915. 

The Secretary of State is figuring on 
issuing 1600 dealers' licenses next year, 
which is only seventeen more than the 

1915 registry, but as has often been 
proved, the early estimates are generally 
far below the actual registration. 

A comparative tabulation of registra- 
tions for the four years ending in De- 
cember, 1915, appears herewith. 

Car Sales Good in Manitoba 

Winnipeg, Man., Dec. 8 — Probably 
no figures could better indicate the state 
of Winnipeg's prosperity in a year of 
what has been termed financial depres- 
sion than those in the municipal commis- 
sioner's office in the Parliament Build- 
ings relating to automobiles. Statistics 
show up remarkably in comparison with 
former years and demonstrate that the 
automobile business is, if anything, 
busier than ever. The Province of Man- 
itoba shows a record increase in the num- 
ber of cars, for over 2000 new automo- 
biles have been purchased during 1915 
and the revenue of the Province has been 



increased in a corresponding proportion. 

Manitoba is receiving this year up- 
wards of $100,000 from the automobile 
business alone. Licenses have been 
granted to 9073 automobiles up to the 
end of September and it is anticipated 
that fully 500 more applications will be 
shown when the returns for the last 3 
months of the year are tabulated at the 
end of December. 

The straight license fee of $10 makes 
a total of $90,730 for the motor cars al- 
ready registered. In addition licenses 
have been granted to 1144 chauffeurs 
at $5 per head, making a total of $5,720. 
Only 7000 licenses for automobiles were 
granted in the Province of Manitoba last 
year, showing that from April 30 up to 
the end of September 1915, only 6 
months in all, 2073 cars have been pur- 
chased. Some most striking features 
have been compiled by the department 
with a view of showing the distribution 
of cars throughout the Province and also 
with a view to showing the number of 
makes of cars in use in Manitoba. The 
census of makes of cars operating in 
Manitoba during the past year num- 
bered 174. . During the present year the 
various numbers given the departmental 
census of makes of cars has been vastly 
increased and the increase is largely in 
the country where the farmers have been 
able to purchase cars by reason of the 
increased crops and prices and the gen- 
eral increase of prosperity. 

1916 Tractor Tests in August at Bloom - 
ington 

Chicago, III., Dec. 10 — At a meeting 
of representatives of the leading tractor 
companies of the Middle West, held in 
Chicago, it was voted to accept the of- 
fer of Bloomington, III., for the tractor 
demonstration of 1916, to take place in 
August. Owing to the great expense in 
putting on these demonstrations, it was 
decided to hold but one in each State 
annually. 

VeUe To Add 1200-Pounder 

Moline, III., Dec. 10 — A 1200-lb. 
truck is to be added to the line of heavier 
Velie trucks, made by the Velie Motor 
Vehicle Co., Inc., this city, it will be 
ready sometime in the coming spring. 

Republic Internal-Gear 5-Tonner 
Detroit, Mich., Dec. 10 — A 5-ton in- 
ternal-gear-driven truck is to be brought 
out by the Republic Motor Truck Co., 
Alma, Mich. 

Iowa a New Truck 
Ottumwa, Iowa, Dec. 13 — The Iowa 
Motor Truck Co. was recently formed in 
this city for the manufacture of 1- and 
1%-ton trucks of the internal-gear-driven 
type. The truck will be known as the 
Iowa and will be sold in the Middle 
West. 



Wisconsin Registration Statistics Compared 

Class of License Annual Fee 1912 1913 1914 1915 

Automobiles ?5 24,578 34,646 63,160 79,791 

Motorcycles 2 4,060 6,120 7,881 8,601 

Dealers 10 1,052 1,393 1.202 1,583 
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500 at Anti-Glare 
Device Test 

Small Bulb for Dimming 
Claimed Not to Meet 
Mass. Law. 

Boston, Mass., Dec. 9 — The Massa- 
chusetts Automobile Club last night con- 
ducted an educational test on anti-glare 
devices before 500 motorists for the pur- 
pose of observing whether the different 
non-glare devices really eliminate the 
glare or not. The tests were conducted 
with the sanction of the Massachusetts 
Highway Commission, which has the 
power of regulating these devices, but 
Col. Sohier, chairman of the commission, 
has refused to make any official state- 
ment as to whether or not any particu- 
lar devices meet the requirements of the 
law. The tests were conducted in a 
closed room 140 ft. long and of width 
sufficient to test the devices. The floor 
was painted black to represent an oiled 
roadway and a stand was erected at one 
end on which the headlights were 
mounted at the ordinary height above 
the ground. At each side of the stand 
at an angle of 45 deg. or 10 ft. on the 
side and 10 ft. in front were two wax 
figures to represent pedestrians. Just 
50 ft. in front of the light stands was 
a crossbar 3% ft. high. At the extreme 
end of the imitation roadway stood an- 
other figure supposed to be a pedestrian. 
These conditions were intended to repre- 
sent as nearly as possible the law re- 
quirements, in that they will not glare 
or dazzle 3% ft. above the ground or 50 
ft. ahead, but will clearly show up ob- 
jects 150 ft. ahead and standing at 
either side of the road. 

No Official Results 

No official results were given but the 
sentiment seemed general among all the 
spectators that the present-day lights 
with a small bulb, that is, the dimmer 
arrangement, will not satisfactorily 
meet the requirements of the Massachu- 
setts law. 

The club intends to retain its testing 
place for some months so that manu- 
facturers of other devices will have an 
opportunity of making tests whenever 
desired. 

Testing the Devices 

In the tests some of the non-glare 
devices would pick up the side objects 
but were not strong enough to make the 
objects at 150 ft. clear. In other cases 
the devices gave sufficient light at 150 
ft., but were glaring 3% ft. above the 
ground at the 50-ft. line. In several 
cases where the lens was frosted all over 
the glare was eliminated but there was 
not sufficient light to show objects 150 
ft. distant. 



Some of the dimming devices tested by 

the means described were: 

Aderente Non-Blinding Co., Jersey City, 
N. J. 

Opallte Deflector, New York. 

Legalite Lens, Boston, Mass. 

J. M. Non-Blinding Lens, New York City. 

Haskins Lens, New York. 

Reliaole Sales Co. Lens. 

Perrin No Glare. 

Osgood Auto Light Deflector. 

Greenwood Silvered bulb. 

Lancaster Lens frosted. 

Jones Lens. 

Gray & Davis Frosted Bulb. 

Gray & Davis frosted top and bottom with 

a clear surface slit horizontally. 
Lancaster lens all frosted. 
Lancaster half frosted from top. 
Haskins lens all frosted. 
Haskins open-eye lens. 
Solar Eclipse lamp. 



Rough Ozark Section of Mo. 
Buys Cars 

Kansas City, Mo., Dec. 10— The 
Ozark section of Missouri, rough and 
hilly, the most backward section of the 
State, has started to purchase auto- 
mobiles. The total for the State now is 
76,267, an increase from 54,000 from the 
registration of a year ago. 

Greene County, in the center of the 
Ozark section with Springfield as its 
county seat now boasts a registration of 
1041 cars and, outside of the cities of 
St. Louis and Kansas City, stands fourth 
in the State ranking. The registration 
in the other Ozark counties, none of 
which has any cities in excess of 2000 
or 3000 population is as follows: 

Barry 252; Barton, 379; Camden, 37; 
Carter, 1; Cedar, 139; Christian, 138; 
Dade, 177; Dallas, 71; Douglas, 18; 
Hickory, 48; Howell, 145; Laclede, 94; 
Lawrence, 416; Oregon, 49; Ozark, 10; 
Polk, 177; Pulaski, 62; Shannon, 9; 
Stone, 46; Taney, 10; Texas, 65; Web- 
ster, 83, and Wright, 79. 

Many of these counties are not touched 
by railroads and practically none of 
them have ever improved their roads. 
The highways through most of them fol- 
low the ridges or hollows, filled with 
stones and ruts. The entire district is 
one abounding in fish and game and is 
but little settled. 

St. Louis leads, in the State registra- 
tion with a total of 16,362 cars. Kansas 
City is second with 9289. The registra- 
tion fees this year have amounted to 
$322,383, a record for Missouri. 

New Era Capital $200,000 

Joliet, III., Dec. 11 — The capital 
stock of the New Era Engineering Co. 
of Joliet, has been increased to $200,000. 
A foreign department office has been 
opened at 44 Whitehall Street, New York 
City, J. B. Crockett being placed in 
charge. Orders have been received for 
$1,600,000 worth of cars. J. P. Buckley 
of Detroit, has been elected vice-presi- 
dent and factory manager. The com* 
pany was organized in April, 1915, and 
now has a semi-monthly payroll of 
$1,300. 



Revival in Mexican 
Trade 

Large Field for Trucks— 
Large Demand for 
Cars Expected 

Eagle Pass, Tex., Dec. 10 — That 
the automobile trade with Mexico is on 
the eve of a big revival is shown by the 
movement of this class of traffic through 
the Eagle Pass and Laredo gateways 
during the last few days. During his 
recent visit to the border First Chief 
Venustiano Carranza purchased six car 
loads of new automobiles, and the ship- 
ment passed through here a few days 
ago destined to different parts of 
Mexico. For his personal use, and the 
use by his staff officers General Car- 
ranza placed orders in San Antonio for 
six up-to-date seven-passenger, eight-cyl- 
inder cars and three four-cylinder tour- 
ing cars. The former order included 
seat cover equipment, bumpers and 
Silvertow cord tires. The cash price 
paid for the nine cars was $15,000. 

With the return of normal business 
conditions in Mexico automobile dealers 
in all Texas border towns expect an un- 
precedented rush of orders for cars. 

1,000,000 Model T Fords 

Detroit, Mich., Dec. 10— At 1:55:30 
this afternoon car No. 1,000,000 of the 
model T Ford was completed at the Ford 
Motor Co. main plant. The first model 
T was made in 1908. Including other 
models, the company has made a total 
of approximately 1,080,000 Ford cars, 
which have been made and sold up to 
this afternoon. Ford officials estimate 
that 750,000 of the 1,000,000 model T 
cars are in operation in the United 
States. 

Based on the average value of the 
model T roadster, touring car and town 
car of the last five years, the value of 
the model T cars made to date is over 
$668,000,000. 



Ford Motor Co. Buys 20 Acres of Ground 
in Detroit 

Detroit, Mich., Dec. 10 — Vice-Presi- 
dent Frank L. Klingensmith of the Ford 
Motor Co. confirmed to-day the purchase 
by the Ford company of property aggre- 
gating about 20 acres of ground on 
Woodward Avenue and adjoining the 
big plant to the north. 

Negotiations had been pending for 
several months and the deal is said to 
involve between $500,000 and $1,000,000, 
the exact figures not being made public 
The property includes land of the Braun 
Lumber Co., the H. W. Harding Lumber 
Co., the United Fuel & Supply Co. and 
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the St Francis Home of Orphan Boys. 

For the present, it is said, that only 
provisions will be made for larger rail- 
road switching facilities and to embellish 
the northern approach to the Ford 
plant 

With the newly acquired property the 
Ford company has a frontage of about 
1490 ft. on Woodward Avenue, which 
does not include property now being used 
as recreation grounds. 



Harrow Tractor Co. Organized with 
$300,000 Capital 

Detroit, Mich., Dec. 8— The A. T. 
Harrow Tractor Co. has been formed and 
incorporated, its capital stock being 
$300,000 and its officers and incorpora- 
tors A. T. Harrow, president; H. M. 
Sweet, vice-president and E. A. Cobo, 
secretary-treasurer. This new concern 
has taken over the Michigan Tractor 
Co., which was recently organized by the 
same parties interested in the Harrow 
company. 

The company is now endeavoring to 
find a factory either in Detroit or vicin- 
ity in which to start making its tractor, 
which was invented by Mr. Sweet, and 
which is to sell at $950 without the plow- 
ing outfit and at $1,100 with this acces- 
sory. The temporary headquarters of 
the concern are at 12 Jefferson Avenue, 
East. 



To Test Michigan Law 

Detroit, Mich., Dec. 11 — As there 
has been a good deal of controversy 
about the new Michigan automobile tax 
law, which goes into effect Jan. 1, it 
being claimed that the law is unconsti- 
tutional, a test case will be taken to the 
courts. Pending a decision, it has been 
announced by Secretary of Police, 
George Walters, that motorists may con- 
tinue to use their cars with their present 
or 1915 license number. If they care to, 
they may secure the 1916 license plate 
and pay their tax according to the new 
law, and in case the latter is declared 
void, they will receive the difference in 
excess over the present taxation. 



Another Injunction for Prest-O-Lite 
Louisville, Ky., Dec. 10 — A prelimi- 
nary injunction has been issued here in 
favor of the Prest-O-Lite Co., Inc., In- 
dianapolis, Ind., in its suit against the 
Sun-Lite Gas Co., Thomas F. Hackett, C. 
A. Tucker and J. J. Moran and Mar- 
garet Moran, charging illegal refilling of 
Prest-O-Lite tanks. The injunction com- 
pels the refillers to destroy the identity 
of the Prest-O-Lite cylinder, to convert it 
into a properly branded Sun-Lite tank 
and then forbids the fraudulent substitu- 
tion of ^uch a tank upon a Prest-O-Lite 
user. 



Thropp Patent Suit 
Dismissed 

New Testimony Fails to Change 
Decision in Litigation 
vs. U. S. Tire 

New York City, Dec. 10 — The suit 
of the De Laski & Thropp Circular 
Woven Tire Co. against the United 
States Tire Co. was dismissed by Judge 
Hand this week. This case was an ef- 
fort on the part of the De Laski & Thropp 
company to secure the upholding of its 
tire core patent by means of new testi- 
mony, following a decision of the Cir- 
cuit Court of Appeals holding the pat- 
ent invalid because anticipated. 

The patent in question covers molds 
used in the manufacture of tires by 
practically the entire industry, and if 
upheld would give a practical monopoly 
to the owner which would permit the 
exaction of large sums. 

Judge Hand agrees with the decision 
of the Circuit Court of Appeals that the 
patent was anticipated, referring to the 
use of tire molds by the Goodrich com- 
pany, and points out that the Fisk cold 
press of 1903 and 1904 antedates 
Thropp's press, the date of invention of 
which the testimony sought to carry 
back from Feb. 1, 1905, to January, 
1904. The opinion also states : "I have 
no hesitation in finding that the Fisk 
mold antedated Thropp's 1904 mold. I 
do not, of course, mean that the Fisk 
mold was itself an anticipation of the 
patent, but if Thropp may carry back 
to January, 1904, then he is met by an 
apparatus as near to his invention as 
that by which he would carry it back." 

Lee Tire & Rubber Corp. Formed— 
To Increase Output 

Conshohocken, Pa., Dec. 10 — The 
formation of the Lee Tire & Rubber 
Corp., this city, has completed the re- 
financing of the Lee Tire & Rubber Co., 
which has provided for a large increase 
in its output. The new company has 
100,000 shares issued of an authorized 
amount of 150,000 shares, no par value. 
This stock will be controlled and man- 
aged by the same officers that have con- 
trolled the old company. The output is 
to be increased from the present rate of 
200,000 tires a year to at least 400,000. 
Of the 100,000 outstanding shares, 67,- 
000 shares are being offered at $50 a 
share, and the 33,000 shares are being 
retained by officers and interests identi- 
fied with the company. All of the prop- 
erty, assets, and business of the old 
company are taken over. 

The officers selected for the new com- 
pany are: President, A. A. Garthwaite; 
vice-president, J. J. Watson, Jr.; secre- 



tary, Samuel Wright; treasurer, H. G. 
Coleman. 

The new board of directors of the com- 
pany are as follows: S. B. Fleming, 
president of the International Agricul- 
tural Corp.; A. A. Carthwaite, president 
of the Lee Tire & Rubber Corp.; J. J. 
Johnson, president of Johnson & John- 
son, New Brunswick, N. J.; S. H. Mil- 
ler, vice-president of the Chase National 
Bank; G. M. P. Murphy, vice-president 
of the Guaranty Trust Co.; J. W. Pren- 
tiss of Hornblower & Weeks; J. J. Wat- 
son, Jr., vice-president of International 
Agricultural Co., and Joseph Wayne, 
Jr., president of Girard National Bank, 
Philadelphia. 

The statement of earnings for the ten 
months ended Oct. 31, last, follows : 

Net sales $2,794,025 

Cost of sales after depreciation 1,991,691 

Gross profits on sales 802,334 

Profit on materials sold 1,100 

Total profits 803,434 

Selling, administration and general 

expenses 364,018 

Balance 439,416 

Add: Discount on purchases. $14, 740 

Income from properties. 3,758 18,498 

Balance for Interest 457,914 

Interest paid 45,439 

Surplus $412,475 

The balance sheet of the company, 
with the new financing accomplished, is 
as follows: 

Assets 

Cash $127,240 

Accounts and notes received 334,436 

Inventories 963,701 

Total current assets $1,435,378 

Deferred debts 8,558 

Plant and equipment 1,094,987 

Patents, trade marks, etc 400,300 

Total $2,939,524 

Liabilities 

Current liabilities $117,758 

Reserves 188,176 

Stock 100,000 shares in par value.. 2,638,591 

Total $2,939,524 

Jameson To Take Two Years' Leave of 
Absence 

Toledo, Ohio, Dec. 10 — For several 
months C. S. Jameson, vice-president and 
director of the Willys-Overland Co., this 
city, has been in ill health and has finally 
decided to relieve himself of all commer- 
cial responsibility and obtain a much 
needed rest. That he may carry out 
this intention he has resigned as an offi- 
cer and director of the Willys-Overland 
Co. to take a two years' leave of absence. 
Mr. Jameson leaves shortly for Florida 
where he will spend the winter. 

Premier Cushion Spring Co. Formed 
Detroit, Mich., Dec. 8 — The Premier 
Cushion Spring Co. has been incor- 
porated, its capital stock being $25,000. 
The incorporators and officers are Wil- 
liam D. McCullough, president; William 
A. Falls, vice-president and Joseph A. 
Schulte, secretary-treasurer. The first 
two members were formerly with the De- 
troit Wire Spring Co. and Mr. Schulte is 
manager of the local Cadillac branch. 
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Hupp Gains 97% in 
November 

1915 Production 50% Over 
1914 to the End of 
That Month 

Detroit, Mich., Dec. 9 — Production 
and sales of the Hupp Motor Car Co. 
during November were 97 per cent 
greater than in November, 1914, and 
show an increase of 47 per cent over the 
record of last October. Taking the pro- 
duction for the 1915 season to the end of 
November, the increase in production has 
been 50 per cent as compared with the 
same period of 1914.' While the material 
market, according to the Hupp officials, 
is still a cause for holding back produc- 
tion, it is not quite as serious as it was 
during the summer and fall months. 
Complaints now coming are rather owing 
to slow deliveries and this is due to a 
shortage of railroad freight cars, thou- 
sands of which are now tied up in the 
East. 

Steel Higher 

New York City, Dec. 14— Automo- 
bile material prices were steady last 
week. Bessemer and open-hearth steel 
each went up $1 a ton to $30 and $31 re- 
spectively. These metals have seen a 
steady rise, the price in June last being 
$19. Fine up-river Para fluctuated 
throughout the week and closed yester- 
day at 71 cents. The recent rise in price 
of rubber, it is believed, will cause a rise 
in tire prices. Prices, however, in the 
rest of the materials that are included 
in the structure of tires, have made 
higher advances proportionately than 
rubber, and it is stated that these will 
have a greater influence on a rise in tire 
prices than will rubber, of which the 
manufacturers are well supplied with. 

Gasoline in this city has risen 1 cent 
to 20 cents a gal. to garage men. Oil 
men are predicting that Pennsylvania 
crude oil will go to $2.50 a barrel be- 



fore many months. This is of interest 
in connection with the prospect of a 
higher price of gasoline, as Pennsyl- 
vania petroleum is generally credited 
with carrying the highest content of 
gasoline. Pennsylvania crude is at 
present quoting at $2.10 a barrel, while 
that from Kansas is selling at $1.10, a 
rise of 10 cents taking place to-day. 

The undertone in copper continued 
firm throughout the week. Prices re- 
mained steady at 19% cents in both 
electrolytic and lake. Aluminum re- 
mained constant at 56 cents. The Vir- 
gin quality, which is 99 per cent pure 
is held at 58 cents. Lead was firm 
though lower at $5.20 per 100 lb. 



Consolidated Car Stock Par at $10 per 
Share 

Detroit, Mich., Dec. 9 — As reported 
briefly in The Automobile for Dec. 2, 
the Consolidated Car Co., this city, 
which makes the Abbott-Detroit, has in- 
creased its capital stock to $500,000. This 
stock will be sold at par, $10 a share, not 
through brokers, but by the members of 
the company. The former capitalization 
of the company was $200,000 and it is 
intended to sell $200,000 of the new 
stock and hold the balance of $100,000 
in reserve. It is said that about $135,- 
000 worth of the stock has been thus far 
subscribed for. Of the new model six-44 
brought out recently, it is planned to 
build 2000 the first year. 



Overland Meeting Jan. 14 to Consider In- 
creasing Capital 

Toledo, Ohio, Dec. 13 — A special 
meeting of stockholders of the Willys- 
Overland company, will be held Jan. 14, 
in this city, to consider and take action 
upon a proposal to increase the author- 
ized capital stock of the company to 
$75,000,000, consisting of $50,000,000 
common and $25,000,000 new preferred 
stock. Action will also be taken in re- 
gard to a proposal to make this pre- 
ferred stock redeemable and convertible 
into common stock. 



Motor Stocks 
Soar 

General Motors Common and 
Preferred Rise 48 and 13 
Points Respectively 

New York City, Dec. 14 — Notwith- 
standing the sluggishness and back- 
wardness of the rest of the market dur- 
ing the past week, automobile and ac- 
cessory stocks as a group have continued 
on their upward movement. There is a 
certain element in Wall Street that be- 
lieves the best speculative mediums of 
the future will be the automobile and 
accessory stocks. They base this theory 
on the large growth of the automobile in- 
dustry and prospects of still greater ex- 
pansion. 

High Marks Made 

The speculative boom at present in au- 
tomobile stocks under the leadership of 
General Motors, saw new high marks 
made last week. General Motors com- 
mon and preferred both rose substan- 
tially, the former 48 points and the lat- 
ter 13 points. The announcement that 
there will be a directors' meeting next 
month at which action will be taken in 
regard to a common stock dividend 
seemed to have a strong effect on all the 
stocks. A comparison of the prices of 
the four leading automobile stocks, Gen- 
eral Motors, Chevrolet, Studebaker and 
Willys-Overland, on Saturday with those 
on Monday, will show the sensational 
rises that have been taking place in these 
stocks lately: General Motors, 474 on 
Saturday and 558 on Monday, gain 84; 
Chevrolet, 125 on Saturday and 155 on 
Monday, gain 30; Studebaker, 150% on 
Saturday and 173% on Monday, gain 
22%; and Willys-Overland, 235 on 
Saturday and 255 on Monday, gain 20. 
Incidentally, Chevrolet stock will shortly 
be added to the list of motor shares on 
the exchange. The stock was offered to 
the public at 85 by a banking syndicate 
some time ago. 

A number of important gains were 
made in other stocks, Ajax-Grieb com- 
mon rose 25 points and reached the 400 
mark. Its preferred closed at 105 with 
a 4 point gain. Goodyear common rose 
4 points and its preferred 3 points. The 
first and second preferred of Kelly- 
Springfield rose 1 and % points, respec- 
tively. Packard common rose 5 points. 
Stewart- Warner common rose 1 point. 

G. M. C. Common High 

General Motors common featured the 
Detroit Exchange with a 57% point rise, 
the stock reaching 520. Its preferred 
rose 11% points, reaching 120. Packard 
common rose 9 points. Studebaker 
reached the 164 mark with a 14-point 
gain. In the inactive stocks there was 



Daily Market Reports for the Past Week 

Week's 

Material Tu-r Wed. Thur. Frl. Sat Mon. Ch'ae 

Muminum .56 .56 .56 .56 .56 

Antimony 38'/, .3854 .3854 .3854 .3854 .3854 ... 

Beams & Channels, 100 lb i 97 1.97 1.97 1.97 1.97 1 97 

Bessemer Steel, ton >>> no 29.00 30.00 30.00 30.00 30.00 +1 00 

Copper, Elec. lb 1954 .1954 .19J4 .1954 .1954 .19'/, 

Copper, Lake, lb 1954 .1954 .1954 .19 54 .1954 .1954 ... 

Cottonseed Oil. bbl S.56 8.34 8.32 8.32 8.24 8.24 —.32 

Cyanide Potash, lb 23 .23 .23 .28 .28 .28 

Fish Oil, Menhaden, Brown 48 .48 .48 .48 .48 .48 

Gasoline, Auto, bbl 19 .19 .20 .20 .20 ]20 +!6i 

f.ard Oil, prime 92 .92 .92 .92 .92 .92 

l.ead, 100 lb 5.22,'4 5.20 5.20 5.20 5.2254 5.20 — !o254 

Unseed Oil 62 .62 .62 .62 .62 .62 

Open-Hearth Steel, ton .10 00 30.00 31.00 31.00 31.00 31.00 +1.00 

Petroleum, bbl., Kansas, crude 1.00 1.00 1.00 1.00 1.00 1.10 + 10 

Petroleum, bbl., Pennsylvania, crude 2.10 2.10 2.10 2.10 2.10 2.10 

Rapeseed Oil, refined 88 .88 .88 .88 88 .88 

Rubber, Fine Up-River, Para 69 .70 .6954 .69 .70 .71 + 02 

Silk, raw, Italian ... 5.25 ... ... 5.25 

Silk, raw, Japan 4.70 ... A.62V, —.07% 

Sulphuric Acid, 60 Baume 1.00 1.00 1.00 1.00 1.00 1.00 

Tin, 100 lb 37.25 37.35 37.35 38.00 38.00 37.50 +.25 

Tire Scrap 05« .05M .05« .05« .0554 0554 +.0054 
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a 400-point gain in Canadian Ford stock-, 
which closed at 2400. 

During November 49,375 shares of 
stock -were sold on the Detroit Stock Ex- 
change and of this number 12,465 were 
Reo Motor Truck Co.'s shares and 10,566 
were Reo Motor Car Co.'s shares. The 
price of the shares of the truck com- 
pany varied from 20% to 25% and the 
shares of the Reo car company varied in 
price from 40% to 55. The par value 
of these shares is 10. 

The next largest sales of motor stocks 
was that of 1746 Maxwell common, at 
from 68% to 80%, 1295 shares of Gen- 
eral Motors common were sold, at from 
370 to 478. Other sales for the month 
were: 500 shares of Packard common 
and Studebaker preferred, 40 Packard 
preferred and 215 Studebaker common; 
128 shares of Paige-Detroit, 35 shares 
of General Motors preferred; 240 shares 
of Chalmers common and 60 preferred; 
471 shares of Continental Motor Mfg. 
common and 20 preferred. 



Weier-Smith Truck Raises Capital 
Birmingham, Mich., Dec. 6 — The cap- 
ital stock of the Weier-Smith Truck Co., 
has been increased from $30,000 to $50,- 
000. This company, which started in 
business in 1914, will soon bring out a 
new model of its four-wheel-drive trucks, 
of 1%-ton capacity. 

Michigan Fender Capital $60,000 
Ypsilanti, Mich., Dec. 9 — The capi- 
tal stock of the Michigan Crown Fender 
Co. has been increased from $20,000 to 
$60,000. 



New Premier Co. Is 
Organized 

Premier Motor Car Co., with 
$2,500,000 Capital, to 
Continue Car 

Indianapolis, Ind., Dec. 10 — Follow- 
ing the purchase of the Premier Motor 
Mfg. Co.'s plant by a syndicate as an- 
nounced in The Automobile for Dec. 2, 
a new corporation is being formed which 
will be known as the Premier Motor Car 
Co. It will have a capitalization of $2,- 
500,000 and will continue the manufac- 
ture of Premier cars. A deal has been 
completed by which the new company be- 
comes the owner of the T. B. Laycock Co. 
plant, and all the machinery and other 
material at the old Premier plant will 
be moved to the Laycock factory. A man- 
ufacturing concern which has been oc- 
cupying a part of the plant will move 
out to make way for the new Premier 
company. 

The new Premier Motor Car Co. is 
composed of a syndicate of manufac- 
turers and bankers from Joliet, 111., In- 
dianapolis and Detroit. The prime movers 
in the enterprise are: J. C. Flowers, of 
the Gerlach-Barklow Co., Joliet; E. W. 
Steinhart, Indianapolis; C. F. Jensen, 
president of the Vanguard Mfg. Co., De- 
troit; F. W. Woodruff, vice-president of 
the First National Bank and the Wood- 
ruff Trust Co., Joliet; George Woodruff, 
president of the First National Bank of 
Joliet and president of the Illinois Bank- 
ers' Assn.; T. R. Gerlach, vice-president 
of the Gerlach-Barklow Co., Joliet and 



H. L. Thompson, secretary of the Ger- 
lach-Barklow Co., Joliet. 

It is understood that other interests in 
Joliet, New York, Chicago and elsewhere 
are also interested in the enterprise. Mr. 
Flowers is slated for president and gen- 
eral manager of the new company and 
he, with the others named, will consti- 
tute the board of directors. 

The Laycock plant consists of a main 
building 900 by 300 ft. with a 137 by 
70-ft. three-story administration build- 
ing and a modern power plant, all being 
located on a 43-acre tract inside the city 
limits overlooking Brookside park and 
the Indianapolis parkway. The buildings 
are of brick, steel and concrete and an 
automatic fire-sprinkling system is a fea- 
ture. It is stated that 3500 men will be 
employed in the plant and that several 
large new buildings will be erected. The 
appraised value of the Laycock real es- 
tate, plant and equipment is approxi- 
mately $1,000,000 and it is said that 
there will be no mortgages or debts of 
any kind against the company. 

Dividends Declared 

Reo Motor Car Co., quarterly, 2% per 
cent on common, payable Jan. 10. 

Gray & Davis, quarterly, 1% per cent 
on preferred, payable Jan. 1, to stock of 
Dec. 22, 1915. 

J. I. Case T. M. Co., quarterly, 1% 
per cent on preferred, payable Jan. 1 to 
stock of Dec. 13, 1915. 

Maxwell Motor Co.; 14% per cent on 
first preferred stock, payable in non-in- 
terest bearing warrants which have 
privilege of conversion into preferred 
stock at par. Warrants distributed 
Dec. 31 to stock of Dec. 29. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



, 1914 , 

Bid Asked 

250 



Ajax-Grieb Rubber Co. com 

Ajax-Grieb Rubber Co. pfd 100 

Aluminum Castings pfd 95 

J. I. C3se pfd 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 8754 

Chevrolet Motor Co 

Electric Storage Battery Co 

Firestone Tire & Rubber Co. com 340 

Firestone Tire & Rubber Co. pfd 109 

General Motors Co. com 84 54 

General Motors Co. pfd 8954 

B. F. Goodrich Co. com 25 

B. F. Goodrich Co. pfd 94 

Goodyear Tire & Rubber Co. com 185 

Goodyear Tire & Rubber Co. pfd 101 

Gray & Davis, Inc., pfd 

International Motor Co. com 

International Motor Co. pfd 

Kelly-Springfield Tire Co. com 68 

Kelly-Springfield Tire Co. 1st pfd 7754 

Kelly-Springfield Tire Co. 2d pfd 95 

Maxwell Motor Co. com 14 

Maxwell Motor Co. 1st pfd 43 

Maxwell Motor Co. 2d pfd 16 

Miller Rubber Co, com 

Miller Rubber Co. pfd 

New Departure Mfg. Co. com 

New Departure Mfg. Co. pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 90 

Pqige-Detroit Motor Car 

Peerless Motor & Truck Corp 

Portage Rubber Co. com 25 

Portage Rubber Co. pfd 80 

Repral Motor Co. pfd 

JReo Motor Truck Co 1054 

$Reo Motor Car Co 21 54 

Splitdorf Electric Co. pfd 

Stewart-Warner Speed Corp. com 4654 



100 

9254 
92/, 



111 

86 

91!' 

26 

96 
191 
102 



69 j 

78 54 
97 
14 54 
45 
18 



100 



30 
85 

ii'/J 
48"/, 



1915 , Wk's 

Bid Asked Ch'fle 

400 425 +25 
+ 4 



105 



88 
150 
101 
146 

68 
690 
112 
538 
129 

72 
113 
334 
113 

30 
55 
•295 
t 74 

98 
t75 
74 
99 
55 
235 
110 



91 
160 

10354 —1 

148 +16 

6954 +1 
705 

542 +48 

131 +13 

7354 .. 

115 +2 

339 +4 

114 +3 



34 
60 
300 
7554 
99 
76 



—5 

— y* 
+i 

+ 'A 
7sy t — >A 

99'/, 
57 

243 —5 
111 —1 



150 

99 
700 
36% 
60 
99 'A 
18 

54 

87 



160 +5 
102 —2 

3654 +i« 
65 

10054 + 54 
23 
25 
56 



89 



+ 1 



eid 



Stewart-Warner Speed. Corp. pfd 97 

Studebaker Corp. com 32J4 

Studebaker Corp. pfd 87 

Swinehart Tire & Rubber Co 67 

Texas Company 

U. S. Rubber Co. com 49 

U. S. Rubber Co. 1st pfd 100 

Vacuum Oil Co 

White Company pfd 107 

Willys-Overland Co. com 77 

Willys-Overland Co. pfd 86 



-1914 > 

Asked 

100 
34 
88 
71 



51 
102 



110 
80 
90 



1915 , Wk's 

Bid Asked Ch'ge 

108 

167 

86 
215 
55 
108}^ 
231 



165 
114 
85 
213 
' 53 
108 
226 
110 
238 
114 



+13 
+3<A 
—3 
+ 3 
—1 
+ 1 



242 +8 
1U54 + 154 

OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 



r— 1914 , 

Bid Asked 

94 



Chalmers Motor Co. com 

Chalmers Motor Co. pfd 8754 9254 

Continental Motor Co. com 155 180 

Continental Motor Co. pfd 75 

General Motors Co. com 76 77 

General Motors Co. pfd 86 88 

Maxwell Motor Co. com \3Vi 1454 

Maxwell Motor Co. 1st pfd 42 44 

Maxwell Motor Co. 2d pfd 16 18 

Packard Motor Car Co. com 100 

Packard Motor Car Co. pfd 90 

Paige-Detroit Motor Car Co 

tReo Motor Car Co 21 H 2254 

JReo Motor Truck Co 1054 11 % 

Studebaker Corp. com 

Studebaker Corp. pfd 

INACTIVE STOCKS 

% Atlas Drop Forge Co 25 

Ford Motor Co. of Canada 500 

Kelsey Wheel Co 185 

JW. K. Prudden Co 20 

Regal Motor Car Co. pfd 25 



, 1915 > 

Bid Asked 

160 



102 
247 

92 
520 
120 

74 

98 

54 
152 
10054 
700 

54 « 

2154 
164 
113 

28 
2400 
220 
2454 



104 

257 

S30 
129 

76 

10054 
57 
161 

735 
55 54 
2254 

167 

117 



Wk's 
Ch'ge 
—1 

x\ 

+1 

+ 5754 
+ 1154 
+ 154 
+ 54 
+ 154 
+9 
+ 2 



—154 
+ 14 
+ 154 



30 +1 
2750 +400 



2254 



±151 



•Old. tNew. JPar value *10. 
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Militia To Have 
Cars 

War Dept. in Conference with 
Automobile Reserve Corps 
Accepts Its Plans 

Washington, D. C, Dec. 11 — The 
Automobile Reserve Carps movement, 
promoted by Motor Print magazine, re- 
ceived recognition by the War Depart- 
ment to-day. The plan of organization 
of an Automobile Reserve Corps Com- 
pany was described by Lieut. Col. Chaun- 
cey B. Baker, the army transportation 
expert, in a conference to which had been 
invited G. T. Bindbeutel, editor of 
Motor Print, and H. D. Brandyce, editor 
of .the Automobile Blue Book. The con- 
ference was at the direction of Brig. Gen. 
A. L. Mills, Chief, Division of Militia 
Affairs. 

It is said that a number of cities can 
now proceed with the organization of an 
Automobile Reserve Corps which will be 
acceptable to the government. The for- 
mation of a volunteer motor car company 
has been given thorough study by Colonel 
Baker, whose report, not ready for 
publication until approved by the general 
staff, covers many pages of typewritten 
matter. 

Twenty-seven Cars per Company 

The plan calls for twenty-seven cars 
to each company and twenty-eight driv- 
ers, one an emergency driver. These 
drivers are described as chauffeurs to dis- 
tinguish them from wagon train drivers. 
A chauffeur will have the rank of ser- 
geant. Each motor company will be un- 
der the command of a first class sergeant 
with the title of car master. There will 
be three assistant car masters, sergeants; 
one machinist, sergeant; one helper, pri- 
vate; one cook; one watchman, private; 
one trumpeter, private. Each company 
is also to have one wrecking car and 
five motorcycles. 

In the report of the study of an Auto- 
mobile Reserve Corps Company by 
•Colonel Baker is a full statement of the 
duties of the chauffeur. This is so minute 
in its details as to specify the time when 
■grease cups are to be turned, when brakes 
and tires are to be tested, when the 
storage battery is to be given attention — 
in fact, a program has been drawn up 
which would convert an ordinary motor- 
ist into a very cautious, well trained 
driver in a short time. One of the princi- 
pal provisions, which is emphasized by 
-strong language and many paragraphs of 
repetition, is against over-loading. 

There would be one or more automo- 
bile companies to a regular army division 
consisting, for instance, of nine regi- 
ments of infantry, one resriment of cav- 
.alry, two regiments of field artillery, one 



battalion of engineers, one battalion of 
the signal corps and the hospital and 
ambulance equipment. 

Accompanying an army in campaign 
will also be a complete field repair shop. 
These shops will be in charge of officers 
who have spent some time in the leading 
American automobile factories. It is un- 
derstood that a great many officers are 
now being so trained. Just how many, 
Colonel Baker would not say, although 
he admitted that the plan would be given 
a fairly extensive trial. 

During the conference a sergeant re- 
ported to Colonel Baker, advising that 
he had finished his three months' course 
with the White Co. in Cleveland. Col- 
onel Baker asked him for recommenda- 
tions. The sergeant said: 

"The experience was very valuable. I 
think, however, that we should spend six 
months instead of three months in these 
factories. I was kept on a job in the 
White plant until I had mastered the 
process. Then I moved to another de- 
partment. While I am completely in- 
structed as to the construction of a car, 
I am sure that there would have been 
more benefits if I had had just twice as 
much time." 

In the event that the Automobile Re- 
serve Corps is not fully organized all 
over this nation, the government has a 
substitute plan for the chartering of 
cars and trucks from automobile factories 
and large concerns having many cars 
and trucks in service. This plan em- 
braces the enlistment of experienced 
drivers. A form of contract has been 
drawn up, by the terms of which the 
lessee of the automobile or truck would 
receive so many dollars a day for the 
hire of the car and so much extra de- 
pending on mileage. These figures are 
in Colonel Baker's report but cannot be 
given out for the present. In the con- 
tract the value of the car is stipulated 
and the government agrees to keep the 
truck in first class condition and, in the 
event of an accident, to reimburse the 
lessee for the full value as agreed. 

Truck Company Organization. 

The organization of a truck company, 
already in the military regulations, i~ 
similar to the car company. There is 
the same number of vehicles and chauf- 
feurs and car masters; and the same 
ranking, excepting that two machinists 
are named who are corporals. In addi- 
tion, the regulations reauire no trum- 
peter but specify two oilers which, ac- 
cording to Colonel Baker, have been found 
to be unnecessarv and probably will be 
discontinued at the next change of the 
regulation. 

The motor companies in the Automo- 
bile Reserve Corps are principally in- 
tended for the transportation of troops. 
It will be left to the automobile truck 
companies to transport ammunition, food 



and supplies of clothing and incidentals. 

"That is, the trucks will deliver to the 
wagon train, which will in every case 
deliver to the army on the firing line," 
said Colonel Baker. "Ordinarily an auto- 
mobile truck should not approach closer 
than a one and one-half day journey 
what we call the line of kitchens. Oc- 
casionally when the army is on the march 
the trucks may come as near as a half 
day distant. But armies, you know, 
spread out over corn fields and swamps 
and hills and off roads, where a heavily 
laden truck cannot proceed with the same 
success as a horse-drawn wagon." 

Colonel Baker said that the use of 
automobiles of all descriptions for the 
transportation of troops was proved with 
vehemence when the Germans were 
marching on Paris in 1914. He said that 
it was only by the use of motor cars 
that General Gallieni was able to dispatch 
troops from Paris so swiftly to certain 
points as to thwart the advance of the 
invaders. Colonel Baker said that the 
great value of the Automobile Reserve 
Corps would be in concentrating and mo- 
bilizing troops — in the event of war, mov- 
ing great masses of troops to new posi- 
tions over night. 

Militia Lacks Transports 

Brigadier General Mills, in a state- 
ment to Mr. Bindbeutel just before the 
conference to-day, said: 

"It is encouraging to know that you 
have been able to get promising re- 
sponses in your work, and I can assure 
you all possible encouragement will be 
extended to you by this office. Inasmuch 
as the transportation facilities of the 
organized militia are now in great part 
lacking, so far as divisional trains are 
concerned, the War Department will be 
very glad to see the States organize and 
maintain their proper components. Of 
course, the organization of such units is 
entirely a matter to be taken up by the 
States concerned; such organizations 
being part of the organized militia would 
participate in federal assistance just as 
is the case with infantry or other units." 

Preparedness Meeting for Met. S. A. E. 

New York City, Dec. 9. — The Metro- 
politan section of the Society of Auto- 
mobile Engineers will hold its December 
meeting on Dec. 16 at the Automobile 
Club of America, where a paper will be 
read by Capt. Gordon Johnson, Eleventh 
Cavalry, U. S. A., on What the S. A. E. 
Can Do for the U. S. Army. 

New Troy Trailer Out 
Troy, Ohio, Dec. 10 — A new four- 
wheeled trailer of 1250 lb. capacity to 
sell at $125, has just been brought out 
by the Troy Wagon Works Co., this city. 
This is the lighest Troy trailer made. It 
has a 70-in. wheelbase, standard 56-in. 
tread and is mounted on solid tires. 
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54 New Show 
Exhibitors 

80 Car Exhibitors for N. Y. 
and 86 for Chicago— 307 
Accessory Firms 

New York, Dec. 13 — Six additional 
car exhibitors for the National Shows at 
New York and Chicago and forty-eight 
new exhibitors of accessories were al- 
lotted space during the past week, mak- 
ing the list of complete car makers for 
the New York Show eighty and for the 
Chicago exhibition eighty-six, while the 
accessory exhibitors total 307, nearly 
all of whom will be present at both 
shows. There will be seven makers of 
electric cars at each show. 

The new car exhibitors are S. J. R. 
Motor Co., Boston, Mass., maker of the 
S. J. R. car; the Lescina Auto Co., New- 
ark, N. J., the Lescina car; both ex- 
hibiting at the Palace. At Chicago, the 
Princess Motor Car Co., Detroit, Mich.; 
Walker Motor Vehicle Co., Chicago, and 
the Gadabout Co., New York City, are 
to be added, while the Champion Auto 
Co., Chicago, will exhibit the Champion 
car at both shows. 

Society day at the New York Show 
is to be Wednesday, Jan. 5, but contrary 
to the custom of previous years, no 
double admission will be charged. The 
show will open at 2 p. m. Friday, Dec. 
31, and at 10 a. m. daily thereafter. The 
Chicago show will open at 2 p. m. Jan. 
22 and at 10 a. m. daily thereafter. The 
closing hour in each case is 10.30 p. m. 

Exhibits for the fourth floor at the 
Palace may be received as early as 8 
a. m. Tuesday, Dec. 28. The receiving 
room will be closed at noon on the open- 
ing day and at 10 a. m. on Monday, no 
cars, boxes or crates being permitted to 
enter after noon of the opening day. 
Shipments will be received at New York 
on Thursday morning and at Chicago 
on Friday morning preceding the open- 
ing day. At Chicago no cars will be 
admitted after Sunday following the 
opening day. 

The new accessory exhibitors are as 
follows : 

New York and Chicago 

American Chauffeur Pub. Co. Cincinnati, Ohio 
Champion Auto Equipment Co. . .Chicago, 111. 
Burd High Compression Co ... . Rockf ord, 111. 

Clear Vision Cleaner Co New York City 

Efficiency Oil Corp St. Louis, Mo. 

J. Rogers Flannery 4 Co Pittsburgh, Pa. 

Priestedt Rim Contractor Co .... Chicago, 111. 
Mllitaire Autocycle Co. of America, 

Inc Buffalo, N. T. 

Piatt Washburn Refining Co. .New York City 

Pulton Co Knoxville, Tenn. 

Hill-Smith Metal Goods Co Boston, Mass. 

Prest-O-Lite Co Indianapolis, Ind. 

Master Carbureter Corp Detroit, Mich. 

Wayne Oil Tank & Pump Co. New York City. 

New York Only 

Adams Express Co New York City 

Adamson Mfg. Co E. Palestine. Ohio 

Corbin Screw Corp New Britain, Conn. 

Auto Journal Pub. Co Pawtucket, R. I. 

Boston Blacking Co. E. Cambridge, Mass. 



Brilliant Products Co New York City 

Continental Auto Heater Co.. New York City 

Dubois Machine Shop, Inc Albany, N. Y. 

Eisenstadt Mfg. Co St. Louis, Mo. 

Foster Accessories Co Chicago, 111. 

General Electric Co Schenectady. N. Y. 

Matt Irion & Sons Louisville, Ky. 

Jay & Dee Specialty Co., Inc. .New York City 

Juhasz Carbureter Co New York City 

Ward-Leonard Electric Co. .Bronxville, N. Y. 
Lowe Motor Supplies Co New York City 

F. W. Mann Co Milford, Conn. 

Paul G. Niehoff & Co Chicago, 111. 

Price Elec. Devices Corp Waynesboro, Va. 

Rubberset Co Newark, N. i 

SeisB Mfg. Co Toledo, Ohio 

Small & Singleton Brooklyn, N. Y. 

Standard Accessories Co New York City 

G. T. Sutterley & Co Philadelphia. Pa. 

Traveller Tire ft Tube Co., Inc. New York City 

Wells-Fargo ft Co.. Exp New York City 

Westinghouse Air Spring Co. .New York City 

Chicago Only 

F. A. Ames Co Owensboro, Ky. 

Becker Bros Chicago, 111. 

Edison Storage Battery Co Orange, N. J. 

H. H. Franklin Mfg. Co Syracuse, N. Y. 

Hess Spring ft Axle Co Cincinnati, Ohio 

National Carbureter Co Chicago, 111. 

N. Y. ft N. J. Lubricant Co. . .New York City 



Three Detroit Show Buildings 
Detroit, Mich., Dec. 13 — The fifteenth 
annual Detroit automobile show which 
will be held Jan. 15 to 22, will be quar- 
tered in three large buildings, forming 
part of the Riverside summer gardens, 
and located at East Jefferson Avenue 
and the Belle Isle bridge. They will pro- 
vide about 60,000 sq. ft. of floorspace 
and will be decorated appropriately. 



Fifty Exhibitors for Cleveland 
Cleveland, Ohio, Dec. 10— All the 
display space at the Cleveland automo- 
bile show, to be held at the Wigmore 
coliseum Jan. 8 to 15, has been taken. 
In all there will be fifty exhibitors. 



25 Wintons Cover 303,919.3 Miles 
Without Repairs 

Cleveland, Ohio, Dec. 14— The chauf- 
feurs of twenty-five Winton cars drove 
303,919.3 miles without any expense for 
repairs in the eighth annual chauffeurs' 
contest of the Winton company. The 
average repair expense for the nearly 
2,000,000 miles in these eight contests is 



19% cents per 1000 miles. Thirty-five 
hundred dollars was awarded. Mileages 
were restricted to a maximum of 12,500. 
Twenty drivers covered this distance. A 
special prize to owners for a best record 
by a model 21-A was won by H. J. 
Browning of Tarrytown, N. Y., who will 
receive a new Winton for the one he is 
driving. The leaders among the win- 
ners are tabulated herewith. 

Kelly-Springfield Tire May Move to 
Springfield 

Akron, Ohio, Dec. 9. — The Kelly- 
Springfield Tire Co. may move its Akron 
plant to a new one in Springfield, Ohio, 
according to plans of the company. 
Though up to the present time no suit- 
able location has been obtained in that 
city the officials of the concern have been 
negotiating for the purchase of land 
there, upon which to erect new factory 
buildings. 

Rumely Properties Sold 
South Bend, Ind., Dec. 11 — The prop- 
erties of the M. Rumely Co. and the 
Rumely Products Co., totaling $32,000,- 
000, were sold at receiver's sale Dec. 9, 
at the main offices of the M. Rumely Co., 
in Laporte, Ind., by F. P. Mount, re- 
ceiver and special master, acting under 
instructions from Judge A. B. Anderson 
of the Federal Court at Indianapolis. 
The purchasers were the Advance- 
Rumely Co. and the Advance Thresher 
Co. 

S. G. V. Creditors Meeting Dec 21 
Philadelphia, Pa., Dec. 11— Stephen 
M. Meredith of Reading, Pa., has been 
appointed by the Berks County Court as 
master in the equity proceedings of the 
S. G. V. Co., against itself, in the distri- 
bution of the balance in the hands of 
R. E. Graham, receiver. Creditors are 
advised to meet the master in the Court 
House on Dec. 21. 



Twenty-five of the Winners in Winton Chauffeur Contest 

Prize Winner Car Owner city MHeaae 

'fflO F 1V q a wL r vi). eU I" 1 £T an . Wta Mlllville, N. J 12,500 

Vnn a ?J Reaver S R. Bush Easton, Pa 12 500 

Inn 4 ™ B " rton Mrs T. B. Dozler San Francisco 12 500 

i nn «• M T NewBome M R. Hlrsch Atlanta. Ga 12 500 

00 ATfc ?■ a W - d S £ v ! na Highland Park, 111. ... 12 500 

?™ £ k Withers J. A. Robertson Montreal 12 500 

\n°n ? e f be K r f W,s S e ?V Spottiswoode Orange, N. J 12 500 

Inn rw£!£; F. M. Hauthaway Brookline, Mass 12 500 

100 Robt. Clements F. H. Jones Andover. Mass 12 500 

loo Wm F F I S£',S an Wffl Newt0n Center Mass: : : '• 1W00 

i?9 Wm. F Swart Edwin A. Oliver Yonkers. N. Y 12 500 

inn r£° B T U Z ren Jas M Anderson Boston. Mass 12 500 

inn ?™ M £ cone £' Coursen Stockbrldge, Mass 12 500 

J 00 Grant E. Qregor C. J. Rainear Philadelphia ..7 12 500 

Inn n- ZI SP el r er M. W Sanger New York City l^BOO 

}00 Geo. M. Lewis E. R Caldwell Syracuse, N Y . 12 500 

108 5°^ SMS"* H. K. Browning Tarrytown, n7 y! . . . . . . . \\fn% 

\nn & & ^ ale- : A. P. Friend Waltham, Mass 12 500 

J00 E. M. Armstrong C. M. Goodnow Boston 12 500 

Ann S ar r e, Vf n» d8on ?„ Har f y Worth Philadelphia '. . 12,'500 

l\nn W - {• S eslll , lr ? Allen Arnold Boston . 11267 

5?"' He S ,e , 1 , nber S Gustav Lange Bronx, N. Y 12 464 7 

Ann S?' S f* 11 - F v *° we Kalamazoo, Mich. .. . . . . . u 380 

*i Sn §*£v. H - Von Arx l OB X Gross St- Lou'" 12 416.4 

•100 B. Thyssen S. Aronson Los Angeles 6.S9L1 

•Winners^?' district prize's. 30J.919.S 



Total repair expense of all cars in the table, None. 
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Chicago Feature 
Race 300 Miles 

Speedway Directors Follow 
Hoosier Track's Example — 
Prizes Reduced to $30,000 

Chicago, III., Dec. 15 — There will be 
no 500-mile race on the Chicago speed- 
way during the season of 1916, the direc- 
tors of the local track following the ex- 
ample of the Indianapolis promoters and 
reducing the distance of their feature 
event to 300 miles. 

They also have adopted a policy of 
financial conservatism and conservation 
of gate receipts and have cut the prize 
money from $54,000 to $30,000. It is 
probable that the winner will receive 
$12,000 or 40 per cent of the total. 

Chicago's 300-mile race will be held 
June 19 and the entry blanks will be sent 
out immediately. The entry fee will be 
$100 but this will be refunded provided 
the car reports for the elimination trials. 

Amateur Race May 20 

May 20 is the date decided on for the 
amateur drivers' race and entry blanks 
will be mailed as soon as the contest 
board of the American Automobile Asso- 
ciation confirms the special set of rules. 

A. C. A. Tests Car Heater 
New York City, Dec. 15 — The Four- 
in-One automobile heater made by the 
Continental Auto Heater Co., New York 
City, was tested yesterday by the tech- 
nical committee of the Automobile Club 
of America. The heater draws gas from 
the exhaust pipe of the motor and the 
test was for the purpose of determining 
whether or not there was any loss of 
power due to the installing of the device. 
According to the officials of the A. C. A. 
there was less back pressure with the 
device attached than without it, show- 
ing conclusively that the application of 
the Four-in-One heater would cause no 
loss of power. 

$10,000 Addition for Crow 
South Bend, Ind., Dec. 11. — Owing 
to the fast increasing demand for Crow 
cars, the Crow Motor Car Co., Elkhart, 
Ind., has found it necessary to increase 
the capacity of the plant and the con- 
struction of a large addition has been 
commenced. It is expected the addition 
will be completed by the first of the year 
and the output of the plant will have 
been increased to 350 finished cars a 
month. The new extension will be 45 by 
240 ft. and cost approximately $10,000. 
The main part of the new building will 
be utilized as the body department. The 
arrangement will allow for the rough 
lumber to be unloaded from the cars at 
one end and be worked through to the 
finished body at the other. At present 



the plant is turning out a complete auto- 
mobile almost every working hour. The 
December production will be 150 cars, 
and orders have been received which 
will keep the concern busy during prac- 
tically the entire automobile season of 
1916. The gross business of the Crow 
company the past year was approxi- 
mately $2,000,000. With the completion 
of the addition it is expected to double 
the production of the present plant. 

Non-Stop Maxwell Covers 7647.6 Miles 
to Dec 7 

Los Angeles, Cal., Dec. 7 — With a 
total of 7647.6 miles covered since noon, 
Nov. 22, the Maxwell 25 which is mak- 
ing an attempt to establish a new 
world's non-motor-stop record is now on 
the second half of the record run. 

A puncture made one tire change nec- 
essary but there has been no other stop 
except for oil, gas and water at the reg- 
ular control where the supplies taken on 
have been recorded by the observer on 
duty and in most cases by the one to go 
on the next eight-hour shift. 

The present non-motor-stop record is 
12,404.9 miles, made in San Francisco 
more than 2 years ago. 

American Brass Gives $35,000 Christ- 
mas Present 
Kenosha, Wis., Dec. 10 — As an appre- 
ciation of the co-operation given by its 
1900 employees in making 1915 the most 
prosperous year the concern has ever 
experienced, the American Brass Co., 
Kenosha, Wis., on Dec. 7, made a Christ- 
mas present to each employee, the whole 
amounting to $35,000. 

Champion Plug Convention Dec. 27-30 
Toledo, Ohio, Dec. 14 — The annual 
convention of salesmen affiliated with the 
Champion Spark Plug Co., will be held 
in Toledo, Dec. 27, 28, 29 and 30. 

The main purpose of the meeting is to 
bring the selling staff together so that 
they can go over the advertising and sell- 
ing plans for the coming year. Last 
year the Champion company made and 
sold 6,000,000 spark plugs while the 
plans for the coming year call for a pro- 
duction of 12,000,000. 

Overland Service Station in Boston 

Boston, Mass., Dec. 15 — The Willys- 
Overland Co. will erect a three-story 
service station in this city at Brookline 
Avenue and Butler Street, for Overland 
and Willys-Knight owners. The build- 
ing, which will be 105 by 260 ft. will 
give 81,900 sq. ft. of floorspace. 

Iowa Maxwell Dealers Meet 
Des Moines, Iowa, Dec. 10 — Iowa 
dealers for the Maxwell Motor Co. as- 
sembled in Des Moines on Dec. 8, to dis- 
cuss trade conditions and make plans 
for the 1916 selling campaign. The par- 



tial payment plan for selling Maxwell 
cars was outlined by F. L. Buckbee, fac- 
tory representative from Detroit and ad- 
dresses were made also by E. M. Lubeck 
of Chicago, district sales manager; C. R. 
Newby of Detroit, factory sales repre- 
sentative; and W. L. Giffens of the Max- 
well Auto Sales Co., Chicago. 

U. S. Tire Convention Opens 

Detroit, Mich., Dec. 14 — About 360 
members of the sales organization of the 
United States Tire Co. are here from all 
over the country to take part in the an- 
nual convention starting to-day. They 
will be addressed by the officers of the 
company on many subjects dealing with 
the tire business and part of the time 
will be spent in going through the local 
plant. 

Chalmers Warehouse in Des Moines 

Detroit, Mich., Dec. 10 — The Chal- 
mers Motor Co. will establish a large 
factory warehouse in Des Moines, Iowa, 
to enable its Iowa dealers to be supplied 
quicker and at less transportation 
charges, of the cars they need. J. H. W. 
Mackle, who was Chalmers district man- 
ager for the Central States, will be in 
charge of the warehouse and the work 
of distribution. His offices are tempo- 
rarily at 411 Hubbell Building. The 
Iowa Auto & Supply Co. remains the 
Chalmers distributor in Des Moines. 

Des Moines, Iowa, Dec. 10 — Chal- 
mers Day for Iowa was celebrated in Des 
Moines on Dec. 9, with Chalmers dealers 
and distributors from every section of 
the State to the number of over 200 in 
attendance. Business sessions were held 
during the day with a luncheon party at 
noon and a dinner at night. 

Michigan Firestone Dealers Meet 

Detroit, Mich., Dec. 11 — Firestone 
tire dealers from Michigan met here this 
week at a business convention, at which 
officials of the Firestone Tire & Rubber 
Co., Akron, Ohio, were present. At the 
banquet given the dealers, Secretary S. 
G. Corkhuss announced that owing to 
the great increase in business in Michi- 
gan, a new and much larger branch 
house will be built here. At the con- 
vention the new Firestone tire with black 
tread and red side walls was shown the 
dealers for the first time. 

Continental Contract for Split dorf 

Newark, N. J., Dec. 10— The Split- 
dorf Electrical Co., this city, has secured 
a contract from the Continental Motor 
Mfg. Co., Detroit, Mich., for Dixie-40 
magnetos, cables and switches. All Con- 
tinental motors used for show purposes 
or submitted to manufacturers as sam- 
ples will be Dixie equipped and so filled 
on orders unless working specifications 
call for other ignition. 
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Plant for Tubeless Tire— The Tubeless 
Tire and Rubber Co., recently organized, 
will establish a plant at Millersburg, 
Ohio. 

Parts Plant for Columbus — Dore 
Ogden, manufacturer of automobile 
parts, will construct a plant at Colum- 
bus, Ind. 

Mason Tire to Build— The Mason Tire 
and Rubber Co. is planning a factory at 
Akron, Ohio, the estimated cost of which 
is $60,000. 

Faultless Rubber Adds— The Faultless 
Rubber Co., Ashland, Ohio, has awarded 
contracts for an addition to its plant, 
which will cost about $10,000. 

Wheel Co. for Montana — The Montana 
Improved Wheel Co., Bozeman, Mont., 
will erect a plant for the manufacture 
of a spring wheel for automobiles. 

Apple Top Co. to Build— The Apple 
Auto Top Co., Dayton, Ohio, has had 
plans prepared for a brick building, 100 
by 150 ft., four stories, to take the place 
of its plant recently destroyed by fire. 

Cleveland Automatic Machine Adds — 
The Cleveland Automatic Machine Co., 
Cleveland, Ohio, has bought from the 
Pontiac Improvement Co. and the Kurtz- 
ner Radiator Co. the radiator company's 



property at 2225 Ashland Road. The deal 
represents between $50,000 and $100,000. 

Columbia Truck to Build — The contract 
for the plant of the Columbia Motor 
Truck & Trailer Co., Pontiac, Mich., has 
been let. It will be a one-story structure, 
60 by 250 ft. The company, which moved 
here from Kalamazoo, is reported to have 
sufficient orders on its books to keep it 
running for the next six months. 

Perfection Coil Spring Adds — Pending 
the erection next spring of a new plant, 
140 by 140 ft., the Perfection Coil Spring 
Co., Jackson, Mich., is adding to its pres- 
ent factory a building 150 by 36 ft., to 
be used as a stock room and for plating 
purposes. Although this concern started 
in business less than two years ago it has 
been growing exceptionally fast and must 
make provisions to double its production. 

Salisbury Co. Makes Improvements — 
The Salisbury Wheel and Mfg. Co., 
Jamestown, N. Y., has erected a new office 
building to provide room for its front 
axle department, moved there from 
Greenville, Pa. The new office building 
is three stories high and is 30 by 50 ft. in 
size. By March, 1916, it is expected that 
additional factory buildings, providing 
30,000 sq. ft. more of floorspace, will be 



completed. With this increased space the 
production will be brought up to 150 
full sets of automobile wheels and axles 
per 9-hr. day, an increase of 50 per cent 
over the present capacity of 100 sets per 
day. The number of employees of the 
company is 400. 

Continental Adds Another Building — 
Work is progressing upon the various 
additions to the plant of the Continental 
Motor Mfg. Co., Muskegon, Mich. It has 
just been decided to put up another new 
building, one story high, 50 by 150 ft, 
adjacent to the new drop forge plant, to 
be used for storage of materials. The 
new drop forge plant is expected to be 
ready within the next two weeks, as far 
as the building is concerned, but the six 
steam drop forge hammers, weighing 
from 1500 to 5000 lbs. each, are not 
expected here from the East for about 
six weeks, for which 6-ft. concrete 
foundation bases are being put up. The 
new motor storage and carpenter build- 
ing is ready, having been completed in 
fifty-one days. A 150-ft. subway, 7 to 16 
ft. in height and 11 ft. wide, of concrete, 
will be ready in ten days. It connects 
the new lake front building with the 
( ffice and machine building. 



The Automobile Calendar 



Dec 11-18 New Castle. Pa., Show, 

Skating: Rink on Nechan- 
nock .Avenue 

Dec. 31 -Jan. 8 New York City. Sixteenth 

Annual National Auto- 
mobile Show ; Grand 
Central Palace ; National 
Automobile Chamber of 
Commerce. 
1916 

Jan. 1 Springfield. Mo., Show, 

Springfield Motor Car 
Dealers' Assn. 

Jan. 3-9 Importers' Salon, Hotel 

Astor. 

Jan. 5-6 New York City, S. A. E. 

Winter Session, Stand- 
ards Committee Meeting. 

Jan. 7, 8, 10, 11. . .New York City, Convention 
National Assn. of Auto- 
mobile Accessory Job- 
bers. 

Jan. 7-13 Milwaukee, Wis., Show, Au- 
ditorium. 

Jan. 8-15 Cleveland, Ohio, Show, Wig- 
more Coliseum, Cleveland 
Automobile Show Co. 

Jan. 8-15 Philadelphia, Pa., Show, 

Philadelphia Auto Trade 
Assn. 

Jan. 14-22 Dayton. O., Show, Delco 

Bldg.. Dayton Automo- 
bile Dealers' Assn., and 
Dayton Accessory Deal- 
ers' Assn. 

Jan. 10-15 Fort Wayne, Ind., Show, 

Auto Trade Assn. 

Jan. 10-15 New Bedford, Mass., Show, 

State Armory. 

Jan. 15-22 Detroit, Mich.. Show, De- 
troit Automobile Dealers' 
Assn. 

Jan. 17-22 Rochester, N. Y., Show, Ex- 
position Park, C. A. Sim- 
mons, Mgr. 

Jan. 17-22 Wilmington, Del., Show, 

Wilmington Automobile 
Show Assn, 



Jan. 18-22 Baltimore, Md., Show, Fifth 

Regiment Armory. 

Jan. 18-22 Lancaster, Pa., Show, Con- 

estoga Park Pavilion. 

Jan. 22-29 Montreal, Que., Show, Al- 

my's Bldg., Automobile 
Trade Assn., Ltd. 

Jan. 22-29 Chicago, 111., Show, Na- 
tional Automobile Cham- 
ber of Commerce ; Coli- 
seum and First Regiment 
Armory. 

Jan. 23-30 Portland, Ore., Show, Port- 
land Automobile Dealers' 
Trade Assn. 

Jan. 24-29 Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

Jan. 29-Feb. 5. . . .Colnmhus. Ohio. Show. 

Memorial Hall, Columbus 
Automobile Show Co. 

Jan. 29-Feb. 5. .. .Minneapolis. Minn.. Show, 
National Quard Armory, 
Minneapolis Tridf Assn. 

Feb. 1-3 Frederick, Md.. Show. Ar- 
mory. 

Feb. 7-12 Kansas City. Mo., Show, 

Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

Feb. 9-12 Peoria, 111.. Show, Coliseum, 

Peoria Automobile ana 

Accessory Assn. 
Feb. 12-19 Hartford. Conn.. Show. 

First Regiment Armory. 

Hartford Automobile 

Dc&.lcrs' Assn 
Feb. 14-19 Des Moines, la.. Show. Des 

Moines Auto. Dealers' 

Assn. 

Feb. 19. : Newark. N. J.. Show. 

Feb. 20-27 Grand Rapids. Mich . Show. 

Kllngman Furniture Ex- 
hibition Bldg., Automo- 
bile Business Assn. 

Feb. 21-26 Louisville. Ky.. Show. First 

Regiment Armory. 



Feb. 21-26 Omaha, Neb., Show, Omaha 

Automobile Show Assn. 

Feb. 21-26 Portland, Me., Show, Ex- 
position Bldg. 

Feb. 21-26 Syracuse. N. Y., Show, 

Syracuse Automobile 
Dealers. 

Feb. 28-Mnr. 3.. . .Pittsburgh, Pa., Convention 
of American Road Build- 
ers' Assn., Mechanical 
Hall. 

Feb. 29-Mar. 4. . . Ft. Dodge. la., Show, 
Terminal Bldg., Ft 
Dodge Automobile Deal- 
ers' Assn. 

March 4- 11 Boston. Mass., Car and 

Truck Show, Mechanics 
Bldg. 

Mar. 9-11 Mason City, la., Show, Ar- 
mory. 

Mar 21-25 Deadwood, S. D., Show, 

Auditorium, Deadwood 
Business Club. 

Mar. 28- Apr. 3.. . .Manchester, N. H., Show, 
Under Auspices Couture 
Bros. Academy. 

May 13 New York City, Sheepshead 

Bay Speedway Race. 

May 20 Chicago, 111., Amateur 

Drivers' Race, Chicago 
Motor Speedway. 

May 30 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines, la.. Track 

Uace. 

July 4 Minneapolis Track Race. 

July I Sioux City Track Race. 

July 1.". Omaha, Neb., Track Race. 

Aug. •"• Tacoma Track Race. 

Aug. 18-19 Elgin Road Race. 

Sept. 4 Des Moines Track M«et. 

Sept. IT, Indianapolis Track Race. 

Sept. 10 Providence Track Race. 

Sept. 30 New York City Sheepshead 

Bay Race. 

Oct. 7 Omaha Track Race. 

Oct. 14 Chicago Track Race. 
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Culver Makes Change — C. R. Culver, 
for many years a prominent figure with 
the Knox Automobile Co., is now vice- 
president and general manager of the 
Stoddard Motor Car Co., Springfield, 
Mass., handlers of the Pierce-Arrow line. 

Cottingham Makes Ford Change — H. 
R. Cottingham, former sales manager of 
the Ford Motor Co. of Canada in Mon- 
treal, has been appointed manager of 
the Saskatoon branch of the same com- 
pany, and has left to take up his new 
duties. 

Causer Resigns — E. T. Causer, factory 
superintendent of the Mitchell-Lewis 
Motor Co., Racine, Wis., for the last 
three and one-half years, has resigned to 
accept the position of works manager of 
the R. D. Nuttall Co., Pittsburgh, Pa., 
gears, couplings, etc. Mr. Causer 
assumes his new duties at once. 

Dealer 

N. Y. Auburn Moves— F. W. Wright, 
Inc., general Eastern distributor for the 
Auburn car, has opened a new retail 
salesroom at 1874 Broadway, New York 
City. 

Savage Tire in Vancouver — The West- 
ern Oil & Supply Co. has been appointed 
distributor for British Columbia for 
Savage tires, and a depot has been opened 
at 427 Hill Street, Vancouver, B. C. 

Louisville Items — The Louisville Double 
Tread Tire Co. has opened an office and 
shop at 542 South Third Street. H. N. 
Cohen is president. 

The Cherokee Motors Co., a new con- 
cern, has opened an office and salesroom 
at 305 West Walnut Street. A garage 
will be maintained at 712 Baxter Avenue. 
The company handles the Maxwell. 

New Waco Wholesale Supply Co.— The 
Spencer-Carroll Co., Waco, Tex., will 
open a wholesale supply house, Feb. 1, 
succeeding the Stamford Motor Co., 
Stamford, Tex., which has operated a 
wholesale accessory business in connec- 
tion with the Ford dealership. The latter 
will be dropped. J. 0. Hughes, now man- 
ager of the Stamford Motor Co., will 
be active manager of the new company. 
Harry Knight, now connected with the 
Stamford Motor Co. as traveling sales- 
man, will not travel for the new con- 
cern, but will have complete charge of 
the service end of the business. He was 
connected with the Electric Appliance 
Co., Dallas, as traveling salesman, and 
left it to affiliate with the Stamford 
Motor Co. about six months ago. 



Motor Men in New Roles 

Thompson Heads Mors Chain Branch — 
The Mors Chain Co.'s Detroit branch has 
opened a showroom and offices at 1003 
Woodward Avenue. F. E. Thompson is the 
local manager. 

Evans Maxwell Superintendent — J. F. 
Evans has been appointed superintendent 
of the service department maintained by 
the Maxwell Motor Co., at its plant on 
Oakland Avenue, Detroit. 

Grasser Assistant Hupp Mgr. — Walter 
Grasser is now assistant manager of the 
Grasser Motor Co., Detroit and Toledo, 
distributor for the Hupmobile in Michi- 
gan and northwestern Ohio. 

Wilson King Rep. — H. L. Wilson has 
been appointed factory district repre- 
sentative by the King Motor Car Co., his 
headquarters being Dallas, Tex. He was 
formerly connected with the King-Dort 
Sales Co., Detroit distributor for the 
King and Dort. 

Two Chalmers District Mgrs.— C. L. 
Logan, until recently manager of the 
Cuyahoga Sales Co., Cleveland, Ohio, has 
been appointed a district manager by the 
Chalmers Motor Co. He will be in charge 
of the territory in West Virginia, Ohio 
and Kentucky. 

H. L. Pelton has been appointed district 
manager of the Chalmers Motor Co. in 
the East, with the State of New York as 
his territory. 

Kenyon Hupp Service Mgr. — J. L. Ken- 
yon has been appointed service manager 
of the Hupp Motor Car Co., Detroit. He 
was formerly in the same capacity with 
the Cadillac Motor Car Co. M. E. 
Houser has succeeded J. L. Kenyon as 
service manager of the Cadillac company. 

Falk Chalmers Rep.— J. H. Falk has 
become a special representative for the 
Chalmers Motor Co., with headquarters 
in Detroit. 

DeWitt Makes Change— Frank DeWitt, 
manager of the Detroit office of the Elec- 
tric Products Co., Cleveland, during the 
past two years, has been appointed 
director of sales of the American Dis- 
tributing Co. of Detroit. R. C. Enos was 
elected vice-president and general man- 
ager of the American Distributing Co. at 
a recent meeting of the stockholders of 
the Detroit corporation. 

Riley Resigns — N. S. Riley, for four 
years head of the Kansas City, Mo., 
branch of the Studebaker Corp. and 
president of the Kansas City Automobile 
Dealers' Assn., has resigned from both 



positions. His resignation will take ef- 
fect Jan. 1. Mr. Riley will be succeeded 
as head of the dealers' association by W. 
A. Brace, president of the Hudson-Brace 
Motor Co., who formerly was vice-presi- 
dent. George A. Bond of the Bond Mo- 
tor Co. becomes vice-president to suc- 
ceed Mr. Brace. 

Henshaw Makes Worcester Changes— 
The Henshaw Motor Co. of Boston, Mass., 
Eastern Massachusetts agent for the 
Dodge Brothers car, has leased the build- 
ing at 266 Pleasant and 3 Newbury 
Streets, Worcester, Mass., to be used 
for stock and service purposes, the com- 
pany retaining its present salesrooms at 
27 Foster Street. This is the second time 
the company has been forced to expand 
in Worcester. New men have been added 
to the organization, among them F. W. 
Bailey, former secretary to the general 
manager at Gray & Davis factory; G. R. 
Green, former owner of the Common- 
wealth garage, who are on the sales 
force; J. J. Glennon, mechanical expert 
of the King Motor Car Co of New Eng- 
land, who becomes service chief, and 
E. W. Jacocks, an insurance official who 
is now chief accountant. 

Dealer 

Philadelphia Fisk Adds— The Fisk Tire 
& Rubber Co., 258 North Broad Street, 
Philadelphia, Pa., is having plans pre- 
pared for a three-story brick service 
building, 20 by 30 ft. 

Philadelphia Packard Enlarges Terri- 
tory — Manager L. J. Eastman, of the 
Packard Motor Car Co. of Philadelphia, 
announces the opening of additional 
tributary offices in the local territory at 
Wilmington, Del., Lancaster, Pa., and 
Williamsport, Pa. Announcement has 
also been made of the appointment of 
L. S. Jullien as territorial manager for 
the Pennsylvania district exclusive of 
Philadelphia. 

Minneapolis Trade Items — The Willard 
Storage Battery Co., Minneapolis, Minn., 
has bought three lots at Harmon Place 
and Tenth Street and will erect a North- 
western headquarters. 

Harvey E. Mack Co., representing 
Dodge Bros., and the B. F. Goodrich Co., 
is erecting a three-story building at 
Harmon Place and Thirteenth Street. 
It will remove from Hennepin Ave- 
nue. The Goodrich company will have 
56 by 150 ft and the Mack Co. 60 by 100 
ft 
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THE year 1915 will, in the perspective of 
decades, be recorded as an epoch-making year 
in the automobile industry, a year unprece- 
dented in the breadth of evolutionary movements 
as well as in the variety of them; epoch-making 
from a production viewpoint, with a possible out- 
put of 892,000 automobiles being manufactured in 
the calendar year, this including cars and trucks ; 
epoch-making to the engineer as witnessing the 
introduction of the twelve-cylinder motor, confirm- 
ing the engineering judgment that led to the intro- 
duction of the eight a year ago and establishing 
the permanency of the high-speed motor with its 
light-weight parts. Epoch-making in the general 
expanse of factory facilities and equipment in that 
over $15,000,000 was expended in factory addi- 
tions, and added equipment, this during the year 
when many industries were not working at ca- 
pacity, due to depression attendant on belligerent 
conditions in Europe ; epoch-making because of the 
unprecedented demand at home for automobiles 
and motor trucks, a demand in which lies the rea- 
son for the phenomenal growth, although many 
would attribute it to war requirements of a mush- 
room nature, which unquestionably had their in- 
fluence. Epoch-making because of the exceptionally 



large increases in capitalization of many large 
companies and the re-financing of them on a scale 
hitherto adopted by the few; epoch-making to the 
wage earner, due to a wider extension of profit- 
sharing principles, assuming the form of division 
of profits with employees, higher wage scales, 
shorter hours, and improved sanitary factory con- 
ditions; and epoch-making in that the metal mar- 
kets have reached new levels, due to shortage of 
raw stocks, occasioned by the increased demand 
on the market from other industries that were di- 
rectly influenced by the war. 

Important Patent Decisions 

AFTER having been reared in an atmosphere of 
patent litigation, the automobile industry, 
through its governing body, the National Automo- 
bile Chamber of Commerce, Inc., has made a hercu- 
lean effort to do its part in solving the patent prob- 
lem which has been so disturbing from the day 
when the Selden patent was first placed in court. 
To do this, the national organization adopted a 
cross-licensing plan by which owners of patents 
agreed to extend shop rights on these to other mem- 
bers of the association who reciprocated. Sixty-nine 
companies controlling over 900 patents agreed ; an 
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action which augurs well in solving the patent 
problem. 

Several patents have been adjudicated during 
the year, among these being the Conrad patent 
controlled by the Hess-Bright people, and referring 
to annular ball bearings with a continuous metal 
rim on which the balls between the two races bear. 
This patent was declared valid and the Hess-Bright 
company has already licensed several companies 
under the patent. 

The electric horn patents, known as the Hutch- 
inson patents, controlled by Lovell-McConnell, were 
declared invalid, the court holding not only that 
the claims were invalid, but that those claims cov- 
ering special details were not infringed by the 
Sparton horn, the defendant in the suit. 

A patent which was speedily adjudicated during 
the year was that known as the two-speed axle, 
owned by the Austin Automobile Co., and alleged to 
be infringed by the Cadillac Motor Car Co. The 
court held the Austin patent on a two-speed axle 
valid, and infringed by Cadillac. Cadillac was en- 
joined from making or selling new cars with that 
type of axle, but permitted to use, repair and sell 
its cars using the axle. 

Another patent adjudicated was the Hanlon ad- 
justable windshield, using a double glass, which 
can be placed at an angle, forming a roof to keep 
rain or sleet from the vertical pane. This patent 
alleged infringed by Rauch & Lang and the Na- 
tional Automobile Chamber of Commerce, was de- 
clared valid and infringed. Some manufacturers 
have taken out royalties and the majority of N. A. 
C. C. members infringing have ceased its manu- 
facture. 

An important patent, which has been in the 
courts for years, affecting the tire industry, was 
that relating to the use of metal cores in tire man- 
ufacture and known as the Thropp patent. The 
courts have recently ruled the patent invalid, hold- 
ing that it was anticipated in that different tire 
concerns were using the metal mold in 1903 and 
1904, thus constituting anticipations. 

The Lindsay Auto Parts Co.'s patents on float- 
ing rear axle construction were declared valid. The 
Winton Co. was the defendant, having used this 
construction four years ago, but since discon- 
tinued it. 

Litigation has proceeded throughout the year on 
the Kardo patents in the suit against Studebaker, 
the matter being still in the courts. Certain de- 
cisions in connection with these patents have been 
handed down. One patent in question referred to 
ball bearing steering knuckle construction, the de- 
fendant being the representative of the Chalmers 
Motor Co. The court held the patent was void for 
want of patentable novelty and invention. An- 
other Kardo case, with respect to differential con- 
struction and brought against the Reo company, 
was dismissed by the court on the ground that the 
Kardo Co. was not lawfully organized under Ohio 
statutes. 

An important patent adjudication was that of 
the Perlman patent covering a form of demounta- 
ble rim which is generally in use. The Standard 



Welding Co. was defendant. The court decided the 
patent valid and infringed, and gave Perlman ex- 
clusive rights under it. 

Several other patents are still in the courts, 
among them being the carbureter patents con- 
trolled by Stromberg. 

What is known as the Motometer patent granted 
to Harrison H. Boyce has been declared valid, the 
court holding that in the patents cited as prior to 
the Boyce one there were no anticipations. 

Exports Approximate $115,000,000 

EXPORTS of automobiles, motor trucks, and 
parts for the calendar year, ending Dec. 31, 
1915, will approximate $115,000,000 as compared 
with $28,000,000 for the calendar year ending Dec. 
31, 1914, this representing a four-fold increase. 
The number of trucks exported for the first ten 
months of the year aggregate 20,514, which is a 
new high water mark. Passenger car exports 
reached the total of 32,965 cars. While much of 
the export business was due to war orders, par- 
ticularly in the motor truck field, the figures have 
been heavily increased by the added export of parts 
in which are included motor truck and automobile 
tires, these parts totaling over $12,000,000, ap- 
proximately four times what they were during the 
previous calendar year. 

American exports have increased heavily during 
the first ten months through countries other than 
those engaged in the European war, a notable ex- 
ample being Australia, where for the first time the 
American car exports exceeded in value those from 
Great Britain, according to official figures of the 
Australian Government. 

Three Controlling Factors 

Three controlling factors have entered into the 
export business during the past year. For the first 
time in its history England placed an import duty 
of 33 1/3 per cent on cars and parts entering the 
United Kingdom, tires being excluded from this 
arrangement. This duty in contrast with Britain's 
free trade principles will show its effect. The duty 
took effect Oct. 1 and it has not been possible to 
judge its influence as yet. France is to-day talk- 
ing of an import duty of 45 per cent which, if en- 
forced, will practically quadruple import duties. 
Should France enact such a measure, it will mean a 
heavy revenue to these countries on post-war busi- 
ness, which the American manufacturer will, of 
course, have partially to pay. 

Still a third factor is the rubber embargo by 
which the United States is prevented from export- 
ing rubber goods of any nature to any European 
countries excepting the Allies. This arrangement 
was effected in February, and under it the Ameri- 
can tire manufacturers have secured all the neces- 
sary supply of crude rubber, all of which is con- 
signed to the British Consul General of New York 
for distribution. Under the terms of the embargo 
rubber goods cannot be exported to neutral Euro- 
pean nations or the belligerent enemies of the 
Allies. 

Export business with South America has not de- 
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veloped as anticipated, due to the enormous in- 
crease of demands at home for cars and poor ship- 
pins' facilities to South America, Australia and 
other places. All told, 1915 cannot be considered 
as a healthy export year from the American man- 
ufacturers' viewpoint, this notwithstanding the 
fact that exports to Europe have quadrupled. This 
has been due much more to Europe coming and buy- 
ing the goods than to Americans developing the 
market. 

Unprecedented Factory Financing 

THE closing year has witnessed more factory 
financing and more combinations of interests 
than have been experienced since the formative 
days of the General Motors, the United States 
Motors and U. S. Tire. General Electric has 
been the big outside organization that has be- 
come a factor, having during the past twelve 
months secured large interests in what were five 
individual concerns at the start of the year. It 
first secured greater interests in the Peerless and 
General Vehicle companies, in which it previously 
held interests, and merged these in the Peerless 
Motor and Truck Corp. Since then it has secured 
a considerable interest in the Entz electric trans- 
mission by purchasing an interest in the Owen 
Magnetic Co., building cars with this transmission, 
and thereby securing control of the Entz patents. 
Following this came a merger of the Owen Co. 
with -Baker-It. & L. which concern will build the 
Owen cars, the General Electric securing its rep- 
resentatives on the board of directors of the manu- 
facturing concern. 

The second outstanding financial development 
has been the refinancing of the White Co. by New 
York and Philadelphia interests, increasing the 
capital to $16,000,000, and thus bringing new in- 
fluences into the organization, which is changed in 
name to the White Automobile Co. 

A third far-reaching financial development was 
the recent entry of money representing the Swift 
packing interests in Chicago into the Briscoe or- 
ganization, which has already resulted in the con- 
cern purchasing outside factories, including that 
of the Lewis Spring and Axle Co. and some other 
plants. The outcome of this new capital and the 
Swift influence can be looked upon as particularly 
conspicuous. 

A fourth large financing deal is definitely re- 
ported to be under way in Indiana in which several 
Hoosier automobile and parts makers are uniting, 
the ostensible object being to insure an adequate 
supply of car components, among the concerns 
mentioned being Cole, Auburn, Inter-State, West- 
cott, Peru Auto Parts and Parker Auto Parts Co. 

Great Increases of Capital 

In addition to these large merging and extend- 
ing interests there have been many instances 
where outside capital has been brought into organ- 
ization and capitalization doubled, all preferably 
for reasons of increased production. Then again 
other large organizations have heavily added to 
their capitalization to care for the natural growth. 



In a word, it has been a year of great financing, a 
fact which indicates that money came easy to the 
automobile companies, the enormous advertising of 
certain automobile war stocks and others not in the 
war column being largely responsible. Some of 
the more conspicuous increases in capital stock 
are as follows: 

Overland has authorized the increase of common 
stock from $25,000,000 to $50,000,000 and has au- 
thorized the issue of $15,000,000 of 7 per cent pre- 
ferred. Ford has increased from $2,000,000 to 
$100,000,000, only one-half of which can be issued 
under the Michigan laws. Chevrolet increased 
from $2,500,000 to $20,000,000. The capitaliza- 
tion of the Hupp company has been increased from 
$1,000,000 to $6,500,000 and the company has re- 
cently purchased a new plant for axle manufac- 
ture. 

The Saxon company, an organization less than 
two years old, has increased from $350,000 to 
$6,000,000. Chandler, also a relatively new organ- 
ization, has increased from $425,000 to $10,000,- 
000, and is rapidly expanding its factory. Sim- 
plex has taken over the Crane interests, and in- 
creased its capital from $1,500,000 to $5,000,000. 
Franklin has increased from $900,000 to $2,000,- 
000. 

With automobile concerns increasing as these 
figures indicate, there must naturally be corre- 
sponding increases in some of the accessory lines, 
the past year being a very busy one, chiefly with 
the manufacturers of parts and tires. One of the 
leading activities has been the recent purchase of 
the Federal Rubber Co. by the Fisk company, the 
latter having added $500,000 preferred. The Fed- 
eral capitalization was increased in January 
$1,000,000. Republic increased its preferred stock 
by a $3,000,000 issue, and Ajax has within the last 
week increased its capital from $118,500 to $5,000,- 
000. There have been many other increases in the 
rubber field, including $1,000,000 added to the cap- 
ital of the Hood Co. 

Capital increase among the makers of compo- 
nent parts was led by the Continental Motor Mfg. 
Co., increasing from $500,000 to $2,900,000. Gray 
& Davis increased from $1,750,000 to $2,000,000, 
and the Hayes Wheel company from $300,000 to 
$1,000,000. Perfection Spring raised from $1,500,- 
000 to $2,500,000. 

Huge Stock and Cash Dividends 

With such enormous financing propositions re- 
corded during the year it is not surprising to read 
of some fabulous stock dividends as well as extra 
cash dividends, a few of which will suffice to show 
the earnings in some of the larger organizations. 
Ford divided $48,000,000 in stock dividends and 
rebated $15,000,000 to car purchasers. Chandler 
distributed a stock dividend of 77^ per cent, mak- 
ing a total of 100 per cent for the year. Haynes 
doubled its capital and declared 100 per cent stock 
dividend. General Motors paid its first dividend 
of 50 per cent. Continental Motor declared a stock 
dividend of 100 per cent; Hayes Wheel, 166 per 
cent; Canadian Ford Co., 600 per cent, and Fire- 
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stone tires 16 per cent. Republic truck 100 per 
cent. 

Unprecedented Factory Activity 

THE past year has been one of unequaled ac- 
tivity in the building of new factories, adding 
additions to existing plants and installing with 
machinery equipment. Approximately $15,000,- 
000 has been spent in this work, this sum being 
a conservative estimate on a vote representing per- 
haps 70 per cent of the more active element of the 
industry. Car, truck, accessories and parts makers 
have all shared in this building activity. 

Approximately 12,000,000 sq. ft. of floorspace 
has been added, the car makers alone adding 6,000,- 
000 sq. ft. and truck makers 500,000 sq. ft. Tire 
makers, who have profited by increased protection 
and war orders, have added over 2,000,000 sq. ft. 
Some of the other accessory manufacturers who 
have made great increases are those building axles, 
gears, motors, carbureters, starters and springs. 

Of the total of approximately $15,000,000 spent 
in buildings and equipment, over half has gone 
into new buildings and the remainder into new 
machinery. The past year has been a record one 
in the development of automatic machinery de- 
signed to increase production and reduce cost. 
This machinery has been demanded by the enor- 
mous production increases and has been made pos- 
sible by the standardization of parts and the gen- 
eral simplification of design. Automobile manu- 
facturers now recognize that a part must be de- 
signed for engineering requirements, but also to 
meet the requirements of production, and this in- 
fluence has been felt more during the past year 
than ever before. 

S. A. E. Pushes Standardization 

THE Society of Automobile Engineers, the na- 
tional engineering organization of the indus- 
try, has not only sustained but greatly increased 
the interest of the industry in its work, particu- 
larly that of standardizing vehicle parts and speci- 
fications of metals. This standardization work has 
been in progress for several years, but only during 
the past season have the manufacturers had an 
opportunity of appreciating the advantages of 
standardization. In the steel field the adoption of 
standard specifications for different steels has 
practically offset what would otherwise have been 
a quite considerable increase in steel prices during 
the past year. 

Two influences have been started to assist this 
standardization work during the year, one being 
the opening of a Detroit office for the benefit of the 
standardization work, and the other a new mode of 
procedure in voting on standards by mail, a move- 
ment which has very perceptibly broadened and 
made more representative the balloting of differ- 
ent standards. 

The society early in the year moved to the En- 
gineering Building, 29 W. Thirty-ninth Street, 
New York City, a building occupied by allied en- 
gineering associations, and an ideal home for the 
society. In addition to a slightly increased mem- 
bership during the year the society has grown by 



forming two sections, the Mid-West in Chicago and 
the Pennsylvania section in Philadelphia. These, 
added to the Metropolitan section in New York, 
and other sections in Detroit, Indianapolis and 
Cleveland, give a total of six, all of which have 
been active during the year. The section meetings 
in Detroit and Indianapolis have been particularly 
conspicuous by their enormously increased attend- 
ance, attributable to the subjects being very per- 
tinent on current engineering topics, such as eight 
and twelve-cylinder motors, aluminum pistons, and 
other equally pertinent subjects. The discussions 
provoked have been remarkable for their interest 
and value. 

Great Engineering Development 

THE past year has been prolific in engineering 
development, those who believed that the au- 
tomobile chassis had reached or approached the 
ultimate design being entirely upset. It was ex- 
pected that the European war closing the doors to 
the engineering laboratories of the Old World 
would have its effect, but instead of a dearth there 
has been greater engineering activity displayed 
than ever before in the industry- This new wave 
began a year ago with the introduction of the 
eight-cylinder motor, then an experiment, but 
which has now taken a permanent place in the in- 
dustry universally accorded it. Closely following 
this came the twelve-cylinder V-type motor, an- 
nounced during the past year, and which has al- 
ready been adopted by five concerns, and is now 
in the production stages. Both of these movements 
are distinctly American. Although both types of 
motors originated in Europe, yet it remained for 
America to develop them to the practical stage 
where confidence was strong enough to make them 
stock equipment in a single-model .program. 

Chassis Are Simpler 

The year has been one of simplification in auto- 
mobile chassis design due largely to the fact that 
there have been few, if any, upheavals occasioned 
by adding unexpected accessories, such as were 
precipitated three years ago when the starter 
movement was launched a few months before the 
automobile shows and completely upset production 
in many factories. To-day electric starting and 
lighting are corporate parts of the chassis and are 
not after-thought attachments. This was realized 
nearly eighteen months ago, so that to-day the en- 
gine starter and electric generator are as integral 
portions of the car as axles or gearbox. 

The simplification of design has extended to 
other portions of the chassis, notably the brake 
connections, where there is commendable improve- 
ment. Motor simplification has resulted from the 
more general use of the side-outlet carbureter by 
which the intake manifold is eliminated, this being 
made possible by the increased use of vacuum- 
gasoline feed, permitting of placing the carbureter 
high on the side of the motor chassis. The more 
general use of block cylinder castings and design- 
ing the gearbox as a unit with the motor have 
aided in this work. 
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A conspicuous movement of the year has been 
the increased attention given the double sleeve 
valve type of motor built under Knight patents. 
Heretofore this type of chassis has commanded 
above the average figure, but for 1916 the Knight- 
motored chassis has been brought to the $1,000 
zone and now there are three different concerns 
manufacturing these cars to sell between $1,000 
and $1,500. The taking up of this motor for pro- 
duction purposes by Willys-Overland will doubt- 
less do much to popularize it with the medium- 
priced car buyer. 

The advent of the eight-cylinder and twelve- 
cylinder motors, with their necessarily small diam- 
eter cylinders, has given impetus to the develop- 
ment of the high-speed motor. The Cadillac eight, 
the pioneer V type, must be considered the first 
high-speed American motor, and its practical life 
has been largely responsible for the development 
of this type of motor. Higher crankshaft speeds 
have been largely assisted by reduced weight of 
pistons, and in this connection the use of aluminum 
alloys for this work has been definitely accepted 
by the engineering fraternity. No longer is the 
practical use of the aluminum piston questioned. 
Aluminum has made further progress in that it 
is now being used for cylinder castings as well. 

State Laws Little Changed 

Little new has developed in the way of State 
laws with the exception of the Michigan law, which 
requires a registration fee at the rate of 25 cents 
per horsepower and 25 cents per hundredweight of 
car. New Jersey required the carrying of mirror- 
scopes on commercial vehicles, a regulation which 
has not worked out satisfactorily, as truck vibra- 
tion is too great for these devices. Maryland ob- 
tained a decision declaring that non-resident mo- 
torists must take out licenses when using the Mary- 
land highways, the measure working particular 
hardship against motorists of the District of Co- 
lumbia. The Illinois wheel-tax was declared 
illegal, but motorists agreed to continue it as the 
money so collected goes for road maintenance. 

The year has been a particularly active one with 
police departments in large cities enforcing speed 
ordinances with rather injudicious sway. There 
has been too much of arresting on the letter of the 
law and not the spirit. New York has started im- 
posing fines for electric dash lights which are said 
to violate the anti-glare ordinance. 

One of the most important decisions of the year, 
as applying to speeding, was that in which a New 
York motorist was fined for speeding 30 m.p.h., a 
violation of the state law which specified 30 m.p.h. 
with reasonable safety, in the country. The motor- 
ist established the fact that he was driving with 
reasonable safety in the open country and on a 
clear road. The judge so ruled and refunded his 
fine which had been previously imposed. This de- 
cision is of particular importance as the clause 
"with reasonable safety" is incorporated in many 
of the state statutes and where it is not so included 
should be. 

The National Automobile Chamber of Com- 



merce, Inc., the controlling body of the industry, 
has done valiant service during the year, as already 
mentioned, in coping with patent litigation. Its 
membership is now ninety-eight, having increased 
fourteen since Jan. 1, a growth of approximately 
16 per cent. In addition to a truck convention 
which it held, the chamber has been establishing 
service organizations in different cities, which 
should prove of special value to the industry. 

The national organization of parts and acces- 
sory makers is known as the Motor and Accessory 
Manufacturers. At present it has 240 members, 
representing the major accessory and parts indus- 
tries in the country- This association has con- 
tinued its valuable credit service to its members 
and has extended this in some respects. 

A Banner Contest Year 

THERE has never been a more active year in 
automobile contests than 1915. It marked the 
entry of the specially-built speedway on a large 
scale, six specially constructed speedways having 
been constructed during the year, which, added to 
the three previous ones, gave a total of nine tracks. 
On these nine tracks was a program of events 
scarcely considered possible a year ago, and for 
which the prize money actually distributed in cash 
totaled $282,000. Never before has automobile 
racing in this country, or abroad, or any other 
place in the civilized world, received such reward. 
Over $3,000,000 in cash was expended during the 
year in building the chain of speedways and im- 
proving the existing ones. New York led in the 
expenditure, exceeding the $1,000,000 mark, fol- 
lowed by Chicago, Minneapolis, Omaha, Des 
Moines and Providence. 

As a reward for these enormous investments 
and prize moneys, America witnessed for the first 
time contests won at speeds well over 100 m.p.h. 
and saw individual performances that came close 
to capturing world's speed records. The highest 
speed record remains in the Old World, on the 
Brooklands speedway, but it is expected to come to 
America as soon as speedy enough cars have been 
developed, as America has one or two speedways 
credited with being the fastest in the world. 

During the year, manufacturers have availed 
themselves of these new speedways by making nu- 
merous certified trials, a movement which it is 
hoped will gain headway during the coming season. 

Heavy Automobile Registrations 

THE past summer saw the total of automobile 
registration exceed the 2,000,000 mark. The 
tables compiled from state returns by The Automo- 
bile showed 2,070,000 registered up to July 1. It is 
a conservative estimate that registrations to date 
approach 2,400,000. New York leads all other 
states in registration, having 231,713 cars regis- 
tered in November. California, which held second 
place for several years, is now fifth, with Ohio, 
Illinois, and Pennsylvania leading. Iowa is in 
sixth place, with a total of 140,000. Approximately 
10 per cent of all the cars registered in the country 
are registered in New York State. 
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S. A. E. Influence Spreads 
During 1915 

New Sections, New Divisions and New Standards Are 
Features of Society's Increased Activities 



FOR the Society of Automobile En- 
gineers, the year 1916 will be a 
memorable one for its accom- 
plishment along all three lines of ac- 
tivity — professional, standardization and 
social. W. H. Van DerVoort, president 
of the Moline Automobile Co., was elected 
president of the S. A. E. on Jan. 6, and 
under his leadership the year has been 
one of general progress. High spots of 
the past twelve months have been the 
adoption of fourteen new standards, the 
formation of new divisions for silent 
chains and for international co-oper- 
ation, with the view of obtaining .some 
world-wide standards, the formation of 
S. A. E. sections in Chicago and Phila- 
delphia, the appointment of two members 
to the naval advisory board and other ac- 
tivities of the year, while the discussion 
in the general and section meetings of a 
wide range of useful and instructive 
topics must not be overlooked. 

Standards Committee Work 

Two activities which have received 
much attention from the S. A. E. dur- 
ing the year are the work of the stand- 
ards committee and that of the various 
sections. The notable points in the work 
of the standards committee, which this 
year has been under the direction of 
K. W. Zimmerschied, of the General Mo- 
tors Co., have been concerned in carrying 
through work which has been under ad- 
visement for a long period. Among the 
most important standards of the year 
are: the new iron and steel list, vertical 
carbureter flange, standard tire sizes, 
electric vehicle ratings and nomencla- 
ture for spring parts adopted during the 
January and June meetings. Considerable 
progress has also been made by the elec- 
tric vehicle, ball and roller bearings, 
truck standards, chain and lock washer 
divisions. 

The Summer Session 

The summer meeting of 1915 was held 
on the waters of the Great Lakes, the 
members cruising through the 30,000 
islands of Georgian Bay in the Steam- 
ship Noronic. The vessel touched at Mid- 
land, Ont., and smaller steamers carried 
the party through the narrow island 
channel to Parry Sound. The trip cov- 
ered four days, from June 13 to June 17. 
This summer meeting was characterized 
by excellent attendance and was par- 
ticularly noticeable for the fact that men 
vitally concerned with the subjects under 
discussion took part in the debates. The 



feature of the meeting was the discussion 
on the eight and twelve-cylinder motors. 

The Detroit, Indiana and Metropolitan 
sections have had monthly ' meetings 
throughout the winter, spring and fall, 
and as a result the work of the sections 
has received a forward impulse which 
cannot fail to be of considerable value to 
the parent organization. The fine at- 
tendance at the Detroit meetings has 
been the section feature of the year. 
Some of the papers which have been on 
the program of the Detroit section dur- 
ing the year have been on the subject of 
scientific chassis design, reasons for the 
twelve-cylinder motor and aluminum al- 
loy pistons. Attendance at these meet- 
ings has run up well around the 300 
mark. 

The Indiana section has discussed the 
eight- and twelve-cylinder motor also, 
from various angles and, in fact; has 
had two meetings devoted to the subject, 
one in February when the eight and 
twelve were discussed regarding their 
basic principles, and then again in No- 
vember, when C. S. Crawford, chief en- 
gineer of the Cole company, talked on 
the eight-cylinder motor in answer to the 
arguments for the twelve presented by 
J. G. Vincent, vice-president of engineer- 
ing of the Packard company. 

Activities in the Metropolitan section 
during the year have embraced a com- 
plete winter, spring and fall program, 
and reports of research committees of 
the section have been particularly im- 
portant. The gas-electric research com- 
mittee gave a preliminary report in 
February and another progress report in 
November. 

Mid-West Section Established 

In October a section of the society was 
established in Chicago which has been 
named the Mid-West Section and em- 
braces all the territory of which Chicago 
is the natural metropolis. The following 
month, in November, a section was estab- 
lished in Philadelphia known as the 
Pennsylvania Section and this will take 
in parts of New Jersey, Delaware, and 
a considerable portion of Pennsylvania. 

In carrying out the business of the 
Standards Committee it has been found 
advisable to leave the final decision as to 
whether or not a proposal should be- 
come a standard up to as many of the 
society as feel themselves capable of 
passing on the questions. For this rea- 
son standards are now accepted by mail 
vote and after a standards proposal or 



recommendation has been passed upon 
at a general meeting the ballots are sent 
to the membership at large, thus secur- 
ing the maximum number of votes. 

The Winter Meeting 

One of the points brought out at the 
summer session was regarding the ad- 
visability of having the winter meeting 
extend over but one day. On reconsider- 
ation of this it has been thought ad- 
visable to have the standards committee 
meeting on a separate day in order to 
leave the one day of the session open to 
nothing but the president's address and 
professional work. This plan will be 
attempted with a view toward increasing 
the attendance at the winter session, 
where the business of the show is very 
apt to cut into the available membership 
unless the work can be concentrated in 
such a manner that the S. A. E. members 
in New York at the time of the show 
will be able to arrange their business so 
as to be able to attend the meeting. 

In May the Society of Automobile En- 
gineers changed its headquarters from 
the Rubber Building, at Columbus Circle, 
New York City, to the Engineering So- 
cieties Building, which is devoted entirely 
to engineering organizations. In con- 
nection with the new building, there is a 
library on engineering subjects which is 
open to the members of the Society and 
also better meeting facilities than were 
provided in the Rubber Building, which 
was intended primarily for offices. 

A permanent location has also been 
established in Detroit. This Detroit of- 
fice is primarily to aid in the standards 
work and a recorder for the standards 
committee is established there to attend 
to the clerical work of the organization. 
In carrying out their duties, members of 
the standards committee now receive 
mileage allowance and in place of the 
semi-annual meetings, the standards 
committee now manages to hold a session 
quarterly. These meetings are held 
about mid-way between the two semi- 
annual general meetings and also in con- 
nection with the latter. During the past 
year the standards committee met in De- 
troit in April and at Chicago at the 
time of the founding of the Mid-West 
section in October. 

Membership Total Now 1783 

In point of membership the society is 
again being favored by an upward trend. 
During 1914 there was a revision of the 
membership list which resulted in fewer 
names being upon the list January 1, 
1915, there were 1746 members of the 
S. A. E. On December 20, 1915, there 
were 1783. The membership of the sec- 
tions is also increasing and the rule 
which permits of section associates who 
are not members of the parent body, has 
been taken advantage of by some of the 
sections, thus establishing a wider circle 
than the total figure would indicate. 
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1915— A Record Year for Speedways 



Six New Speedways Opened — Races Won at Over 100 M. P. H. — 
Many Certified Trials — Few Accidents — End of Long Races 



THE year 1915 has been epoch making in automobile 
contests largely due to the opening of three new motor 
speedways, in New York City, Chicago, and Minne- 
apolis, all three with scientifically banked tracks making 
speeds of 100 m.p.h. not only possible in long-distance races 
hut making it possible to establish world record marks in 
America as soon as faster cars can be made. Indianapolis 
has been relegated into about seventh place as a speed track, 
the new speed order being New York, Chicago, Minneapolis, 
Tacoma, Omaha, Des Moines, Indianapolis and Sioux City. 

Nineteen hundred and fifteen has witnessed the passing 
of the 500-mile race and also the $50,000 purse, and for 1916 
the 300-mile event for $30,000 will be the highwater mark. 

The 1915 season was the greatest duel between American 
and European cars the world ever witnessed, Stutz and 
Duesenberg valiantly upholding America against superior 
numbers of Peugeot cars supported by Delages, Mercedes and 
Sunbeams. Although Resta, with the Peugeot, was perhaps 
the most spectacular figure in road and speedway events the 
palm of victory in both went to Stutz with its new valve-in- 
the-head design of racing motor. 

For the first time in history the world has seen a race of 
350 miles won at over 100 m.p.h. and on three different 
occasions has seen 100-mile events won at well over that 
figure, the fastest being 105.30 m.p.h., as against 82.47 in 
1914. 

An innovation were the 100-mile invitation races, one in 
Chicago and one in New York. Both events were won by 
Resta in a Peugeot in record time. The first event was made 
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A chart significant of the great Increase In speed In races of 
the past year. This Is a comparison of the only three big events 
run over the same course and for the same distance each year, 
giving a fair basis of comparison 



in 58:42.2 or 101.86 m.p.h., while the second event's time was 
56:55.71 or 105.39 m.p.h., just 26 sec. behind the world's 
record created at the Brooklands track. 

In the fourteen speedway events, the average speed of each 
winner was raised from 76.48 m.p.h. in 1914 to 87.23 m.p.h., 
and the average of each car that, finished from 72.57 m.p.h. 
to 81.32 m.p.h. 

Officially, only five new records were made in 1915, namely 
those made by Burman in a Peugeot on the 1-mile circular 
dirt track at Bakersfield, Cal., Jan. 3, for 10, 15, 20, 25 and 
50 miles. New speedway marks were made from % to 500 
miles. The Brooklands records of 200, 300, 400, and 500 
miles were also broken, the new times being respectively, 
1:56:21.40, 2:55:32.23, 4:04:49, and 5:07:26. 

One dominating conclusion from the 1915 racing results is 
that one reason for the increased speed was the correct bank- 
ing on the new board speedways. Then again the use of 
aluminum pistons, bigger valves and better steel, and fewer 
tire troubles, contributed greatly toward the attainment of 
new speed records. 

The Drivers' Share 

The drivers in 1916 were offered in the fourteen speed- 
way events purse money totaling $282,000. Ten drivers, out 
of a field of fifty-six competing, divided $217,900. Resta 
earned $37,750; Anderson, $37,000; Cooper, $31,750; 
De Palma, $24,600, and Rickenbacher, $24,000. The rest of 
the drivers mentioned received purses ranging from $19,000 
down to $10,000. The remaining $52,800 was split between 
twenty-five drivers. 

Though the number of sanctioned contests in 1915 was 
smaller than in 1914, there being ninety-eight as against 
120 granted by the Contest Board of the A. A. A., more class 
races were seen than in former years. Twenty-three major 
caliber events were held as against seventeen in 1914. There 
was a falling off in dirt track events, which numbered only 
fifty-nine as against eighty-eight in 1914. Certified trials and 
fuel economy tests were fewer with only six as against twelve 
in 1914. The number of road races was twelve as against 
ten in 1914. Four hillclimbs were held, at Uniontown, New- 
port, Ind., Utica, and Spokane, as against two in 1914 at 
Uniontown and Atlanta. 

Road Racing Gains in West 

Road racing in 1915 was especially prominent in the Middle 
West and on the Pacific Coast where several important 300- 
mile events were held. Most of the road racing in the early 
part of 1915 was on the Western Coast where such events as 
the 305-mile Point Loma race was held Jan. 9, the winner 
being Cooper in a Stutz who averaged 65.05 m.p.h. The 
Grand Prize race, a 400-mile event held at the Panama-Pacific 
Exposition, was won by Resta in a Peugeot at 57.5 m.p.h. The 
300-mile Vanderbilt, held on the Exposition course, was also 
won by Resta at 67.2 m.p.h. The closing of the road racing 
season on the Coast was the 300-mile Venice, Cal., event won 
by Oldfield in a Maxwell at 68.8 m.p.h. 

High Marks at Elgin 

New records were established for the 301 -mile Elgin and 
C. A. C. trophy road races. The Elgin Aug. 21 race was won 
(Continued on page 1138) 
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Industry Adds 11,142,508 Sq. Ft. in 1915 

Partial Returns Show Large Expansion in All Branches of Manu- 
facture — Additions and New Equipment Represent $13,060,345 



DURING the year 1916, companies actively engaged in 
the various branches of the automobile industry in- 
creased the capacity of their manufacturing plants by 
the addition 11,142,508 sq. ft, at a cost of approximately 
$10,000,000 to $15,000,000 and added new machine equipment, 
etc., representing $500,000 to $10,000,000 these estimates 
being very conservative. The returns received by The Auto- 
mobile in response to letters inquiring as to the factory en- 
largements made throughout the industry, while by no means 
complete, show a total increase in area of 11,142,508 sq. ft. 
for the year in all branches of the industry, the cost of addi- 
tions, also frequently not available, being $8,251,755. New 
equipment worth $4,770,690 was purchased during the past 
twelve months, making the total expenditure for greater fac- 
tory facilities by those companies of the automobile and allied 
industries given in the accompanying tabulation $12,886,345. 

To give an idea of the tremendous extent of this expansion 
throughout the industry, using the incomplete statistics avail- 
able as a basis, if the total floorspace added in the past year 
represented but one huge single-story structure 100 ft. wide 
instead of hundreds of buildings, it would be 20.9 miles long. 
As an illustration of the magnitude of the sum expended for 
a part of this great manufacturing area, if this amount, — 
$8,251,756, — were in silver dollars piled one on top of another, 
the column would be 16 miles high. Also, since the amount ex- 
pended for new machine equipment in the past twelve months 
is given as $4,770,690, this amount, if added to the other pile 
would make its height well over 26 miles. If the total amount 
expended were in silver dollars placed end to end it would 
cover 3710 miles, or several hundred miles farther than from 
New York to San Francisco. 

Of the total additions, the passenger car and truck manu- 
facturers are responsible for 6,144,044 sq. ft., costing about 
$4,496,650 and for new equipment worth $1,413,600, the total 
spent of which records are available being $6,892,250. Car 
makers added 5,645,840 sq. ft., at an outlay of $4,299,360 and 
new fittings worth $1,360,100, the total expense being $5,- 
669,450. 

Tire makers made big increases of space, the total being 
2,053,160. Increase of equipment by gear makers cost $1,- 
140,000, and correspondingly large amounts were expended in 
other branches of the industry. 

Car Plants Add 11,142,508 Sq. Ft. 

Of sixty-one companies manufacturing passenger cars and 
representing the leading producers, thirty-one have made ad- 
ditions to their factories, ranging from 15,000 to nearly 
2,000,000 sq. ft., and five have occupied or arranged to move 
into entirely new factories during the past year. The cost of 
these additions averages from $4,600 to almost $2,000,000. 

Nearly all these concerns have expended considerable sums 
for increased factory equipment, varying between $1,500 and 
nearly $700,000. Four of the largest companies which are 
working on broad schemes of factory expansion, the plans 
for which have already been announced. To give an idea 
of some of the building activity which has characterized the 
past twelve months in the automobile manufacturing field, 
we may cite some of the leading firms that have made exten- 
sive additions. 

Willys-Overland has added 1,765,840 sq. ft. and has an- 
nounced plans for increasing its working force by the ad- 



dition of 10,000 men in the near future. Packard has car- 
ried out its plan of quantity production and concentration 
on the new twin-six, increasing its available manufacturing 
space 742,000 sq. ft., at a cost of $706,350. Reo has added 
435,600 ft. and Dodge 416,000, including a new office building. 
This has been a big year for Franklin, three new buildings 
having been constructed containing 276,000 sq. ft. costing ap- 
proximately $500,000. Hudson additions of 201,600 sq. ft. 
cost approximately $1,000,000 and the company has expended 
$500,000 for new equipment. 

Metz has had a good year, expansion of its factory to the 
extent of 160,000 sq. ft. being required, the cost of the facili- 
ties thus provided being about $300,000. Briscoe added 150,- 
000 sq. ft. to its plant and in addition has purchased the plant 
of the Lewis Spring & Axle Co., as well as securing stil) 
greater facilities by merging the Argo concern and the Jack- 
son Motor Parts Co. The Lewis Spring & Axle Co. has 
secured the plant formerly occupied by the Flanders interest 
at Chelsea, Mich. Haynes secured increased space to the 
extent of 150,000 sq. ft at a cost of $90,000, new equipment 
totalling $150,000 for the year. 

Studebaker added over 160,000 sq. ft. and plans for expan- 
sion are under way requiring the outlay of approximately 
$1,000,000. 

Maxwell increased its plant by 45,000 sq. ft, the additional 
space being secured at a cost of $55,000, but the company 
has spent no less than $373,000 on new equipment. Marmon 
expanded its factory to the extent of 37,600 sq. ft, the new 
equipment totalling $36,000. 

Of the companies occupying new factories or arranging to 
do so during the past year, the most recent is the new 
Premier organization which has purchased the Laycock plant 
in Indianapolis, valued at $1,000,000; this comprising a main 
building 300 by 900 ft, a three-story structure 70 by 137 and 
a modern power plant Empire's new factory gives the com- 
pany 140,000 ft. of manufacturing space. 

The adoption and development of the assembly plant 
system, which has been used to great advantage by Ford 
has been more marked during the past year than ever 
before. Ford has planned an assembly plant for Okla- 
homa City to contain 180,000 sq. ft. and to cost $600,000, and 
another for Washington, D. C. to contain 137,790 sq. ft. and 
to cost $400,000. The company has also bought an 80-acre 
tract of land near Newark and is said to be planning the con- 
struction of a large Eastern plant. Another land purchase 
by Ford was in Detroit, the object being reported as either 
the enlargement or the embellishment of the main factory. 
Two other companies who are building assembly plants are 
Chevrolet and Overland. Some of the cities chosen as sites 
by one or the other of these companies being New York, St 
Louis, St. Paul, Kansas City and Dallas. 

Truck Makers Add 498,204 Sq. Ft. 

Thirteen representative truck manufacturing concerns 
have made additions to their factories during the year and 
twelve have made extensive purchases of new equipment Three 
have occupied or are building new factories. Reo leads in 
expansion, having added 166,760 sq. ft. and Republic has in- 
creased its facilities by 92,300 ft. at an outlay of $50,000, 
and has also expended $10,000 on new equipment Harwood- 
(Continued on page 1139) 
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A Summary of the Principal Factory Additions 

The Cost and the Value of Equipment Added by 
the Industry in 1915 



Company 



PASSENGER CARS 

Space Added Coat of Added Total 
Sq. Ft. Addition* Equipment Coat 



•Willy*. Overland Co 1.766,840 

■Packard 742.000 

■fleo 435.600 

Oodge 416,000 

Franklin 276,000 

4-ludaon 201,600 

Metz 160.000 

Briscoe 160,000 

Lewi* Spring A Axle Co.. 160,000 

Studebaker 150,000 

Empire 140.000 



•Kissel 

National . 
•Hupmoblle 

Paige 

-White 



Oetrolter 

King 

Chalmers . . . 

•Moore 

Maxwell 

Marmon 

•Crow 

Moon 

•Interstate ... 
Pierce- Arrow 

Saxon 

Mercer 

Pathfinder 

Dispatch 

Madison 

«tutz 

Dort 

Pilot 



100,000 
95,000 
90.000 
90,000 
89,000 
86,000 
70,000 
69.600 
67.200 
46.000 
87.600 
37.600 
36.000 
86.00* 
25.000 
26.000 
24,000 
24.000 
10,000 
3,000 



1706,350 


:::: 


$706,350 


500,666 
1,000.000 
800,000 


$600,666 


600,666 
1,500,000 
300,000 


90.666 

1,000,000 


160.666 


240.666 

1,000,000 


76'.666 

126,000 
276,666 


50,666 

12.500 
200,000 


125I666 

137,500 
200.000 
276.000 


125,666 




126,666 


65,666 
18,666 


873.666 
85,000 
8,300 


428,666 
35,000 
26,800 


io'.ooo 

20,000 


1.606 

20.000 


ll'.666 
40,000 




3,666 
3.200 
3.100 


3,500 
3,200 
3,100 



$50,000 

85.666 
86,000 
80,000 


$10,000 
20,000 

15,666 


$60,000 
20,000 
86.000 
36,000 
45,000 


10,666 


10,000 
10,000 


10.000 
20,000 


10,000 
23,500 

1,866 


2,000 
1,600 
1,000 
500 


12.000 
26.000 
1.000 
2,300 


2.000 


600 


2,500 


•197,300 


$70,500 


$267,800 



Total 5,646,840 $4,299,380 $1,360,100 $6459.460 

COMMERCIAL VEHICLES 

4teo Motor Car Co 166,750 .... .... 

Republic Motor Truck Co. 92,300 

4-larwood-Barley Mfg. Co. 69.879 

Sterling Motor Truck Co. 86,600 

Commerce Motor Car Co, 80.000 

Gramm- Bernstein Co 80,000 

-"Old Reliable" Motor 

Truck Co. 82,000 

•Duplex Power Car Co 12,500 

Columbia Motor Truck A 

Trailer Co 12,000 

Mogul Motor Truck Co... 10.275 

Available Truck Co 8,000 

Morris Motor Truck Co... 5,000 
Hahn Motor Truck A 

Wagon Co 3,000 

Total 498,204 

AXLES 

Tim ken -Detroit Axle Co.. 200,000 $1,125,000 

Walker- Welaa Axle Co... 136,000 50,000 
Torbenaon-Columbla Axle 

Co 40,000 100.000 

Ruasel Motor Axle Co.... 11,000 

Peru Auto Parts Mfg. Co. 10.000 6,000 

Jacobaon Machine Mfg. Co. 2.800 8,000 

Western Spring A Axle Co. 26,000 .... 

Oetrolt Axle Co 

Total 423,800 $1,284,000 

STARTERS 

The Leece- Neville Co 100,000 $125,000 

■Connecticut Tel. A Elec. 

Co 40.000 50,000 

•BIJur 6,000 

Total 145,000 176,000 

MOTORS 

Continental Motor Mfg. Co.. 300.000 $200,000 

Rutenber Motor Co 46.560 27,355 

-Waukeeha Motor Co 40.000 39.000 

Total 386,560 $266,365 

TIRES 

•e. F. Goodrich Co 860,000 

Firestone Tire Co 436,600 

Flak Rubber Co 348.480 

Miller Rubber Co 130.680 

Continental Rubber Worka 85,000 $130,000 

Federal Rubber Mfg. Co.. 50,000 

Craender Rubber A Tire 

Co 67.200 80,000 



$30,000 



16,000 
5,000 

s',666 



$1,125,000 
80,000 

100,000 

21,666 

8,000 

5.666 



$66,000 $1,339,000 



$35,000 $160,000 



26,000 
63,000 



75,000 
63,000 



123,000 298,000 



$300,000 
73.116 
35.000 



$500,000 
100.470 
74.000 



$408,115 $674,470 



$130,000 
$30,000 110,000 



Space Added Coat of 
Company Sq. Ft. Additions 

Mohawk Rubber Co 66,000 100,000 

Swlnehart Tire A Rubber 

_ Co 7,200 80,000 

Gordon Tire A Rubber Co. 8.000 2,500 

Ajax-Grleb Rubber Co 1,000 

Total 2,053,160 $342,600 

GEARS 

Brown- Llpe Gear Co 80,000 $120,000 

New Proceaa Gear Corp.. 140,006 

Warner Mfg. Co 

T. W. Warner Co 

Covert Motor Veh. Co.... 17,600 $6,000 

Qemmer Mfg. Co 30,000 .... 

Detroit Gear A Maeh. Co. 12.000 80,000 

Total 279,600 $185,000 

SPRINGS 

Perfection Spring Co 64,626 $110,000 

Heaa Spring A Axle Co... 46,000 60,000 

Tuthlll Spring Co 

Total 99,626 $170,000 

MAGNETOS 

Remy Elec. Co .... $60,000 

Bosch Magneto Co 60,000 125,000 

Splltdorf Electrical Co... 100.000 

Slmma Magneto Co 9,420 16,000 

Elsemann Magneto Co... 80,000 

Total 199,420 $200,000 

CARBURETERS 
Flndelsen A Kropf Mfg. 

Co 12,000 $30,000 

Byrne- Kingston A Co 12,123 4,500 

Breeze Carbureter Co.... 6,000 16,760 

Holtier- Cabot Co 150,000 

Master Carbureter Corp. . 26,624 60,000 

Total 206,747 $100,250 



Added 


Total 


Equipment 


Coat 


46,000 


146,00* 


30,000 


60,000 


16.000 


17,600 


$120,000 


$462,500 



$500,000 
240.000 
200,000 
100,000 
10,00* 

90.666 



$620,000 
240.000 
200.000 
100.000 
45,000 

120,666 



$1,140,000 $1,416,000 



$109,000 
5,000 
2,700 



$100,090 
60,000 

ioo',666 

40,000 



$25,000 
6,000 
12,000 

85,666 



$219,000 
66.000 
2,700 



$116,700 $286,700 



$160,000 
176,000 

116,666 

40.000 



$290,000 $490,000 



$66,000 
9,600 
. 27,760 

86,666 



$77,000 $177,269 



CASTINGS 

Aluminum Caatlnga Co... 50,000 $50,000 $50,00* $100,000 
Gen. Aluminum A Brass 

Mfg. Co 60.000 40,000 60,000 100,000 

Harley Co 30.000 60,000 60.00* 

Nat'l Bronze A Alum. Co. 16.000 15,000 .... 15.00* 

Atlaa Braaa A Fdry. Co.. 3,360 1,500 1.500 6,000 

American Bronze Co 25,000 10,000 10.000 

Indianapolis Brass Co.... .... 7,600 7,500 

Pioneer Brass Worka .... .... 2,500 2,500 

Ohio Forge .... 30.000 80.00* 

Jackson Motor Shaft Co. 3,000 3,000 16,000 18.000 

Total 176,360 $162,600 $176,600 $339,000 

ACCESSORIES 

Auto Body Co 60,000 $30,000 $60,000 $80,000 

Lally Commercial Body Co. 8.000 10.000 15,000 25,000 

Fuller A Sona Mfg. Co... 26,320 80.00* 16.000 45 000 

Feddera Mfg. Co 110.000 100,000 60.000 160 000 

McCord Mfg. Co 106.600 .... . iDV - uuu 

Salisbury Wheel A Mfg. 

Co. 80,0«0 26,009 115,000 140,000 

Stewart- Warner Speedom. 

Corp 275,000 .... 

Van Slcklen Speedom. 

Corp. .......... 48,000 80,000 .... 80.000 

Champion 8park Plug Co 160.000 160 000 

Champion Ignition Co 12,172 20,000 29.800 49 800 

Gibson- Holllster Co 7,500 8,376 15 875 

Plttsfleld Spark Coll Co.. 12.000 .... 

J. H. Sager Co 8,000 

Duff Mfg. Co 16.000 85,000 25,000 60'.666 

Qleason- Peters Air Pump 

Co 4,000 10,000 16,000 25,000 

Advance Machine Co .... 6,000 5 000 

Burd High Compression 

Ring CO 25.000 40.000 35.000 75.000 

Piston Ring Co 6,500 8,000 18,000 21.000 

Houpert Machine Co 6,000 25.000 25 000 

W. W. Walnwrlght A Sona 2,400 2,000 6!000 8 000 

Preat-O-Llte Co 45,000 60,000 25.000 86.000 

Essex Storage Battery Co. 500 2,000 1,600 3 500 
Standard Woven Fabric 

Co. 200,000 300,000 160,000 460.000 

Royal Equipment Co 35.000 110,000 50,000 160 000 

Universal Machine Co.... 2,000 20,000 30,000 

Total 1.028,392 $869,500 $833,675 $1,703,178 

Grand total 11,142,508 $8,261,756 $4,770,690 $12,886,345 
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Industrial — Financial — Registrations — Miscellaneous 



Industrial 



January 

1 — Dort Co., Flint, Mich, incorporates for 
$500,000. 

2 — Pratt & Whitney buys Pope main works 
in Hartford. Conn., for $300,000. 

6 — Consolidated Car Co. buys Abbott for 
1500,000. 

7 — Used car reports of Chicago Automobile 
Trade Assn. nationalized. 

11 — Stevens-Duryea stops manufacturing. 
Plant taken over by Westlnghouse. 

11 — Packard announces six worm-drive 
trucks. 

12 — Goodyear to take over Motz tire saleB 
Feb. 1. 

13 — Ross & Young Machine Co., Detroit, to 
make eight-cylinder Ross car. 

18 — Willys sells Gramm and Garford Inter- 
ests. 

February 

1 — Tire makers cut tire prices about 25 per 
cent. 

3 — Briscoe leases Cutting factory. 

15 — American Steel Foundries, Chicago, 
enter automobile field. 

22 — King gives employees 7% per cent salary 
bonus. 

23 — Detroit Starter Co. builds Ward Leonard 
system starter. 

26 — Delion Tire & Rubber Co. opens Trenton 
plant. 

27 — Gasoline down to 10% cents in Milwau- 
kee. 

March 

4 — Marion Motor Car Co. moves to Jackson, 
Mich. 

6 — Timken-Detrolt Axle Co. buys Metal 

Product plant in Detroit. 
10 — Garford Motor Truck Co., Lima, Ohio, 

starts work. 
IS — Massnick-Phipps, Perkins motor maker, 

gets Wahl Motor Co. plant in Detroit. 

19 — Champion Spark Plug Inaugurates profit- 
sharing plan. 

22 — Chevrolet buys second Tarry town plant. 

25 — New Ford four-story assembly plant in 
Indianapolis. 

29 — Houk company buys American Spoke Co. 
plant in Detroit 

April 

2 — Ford buys 66.7 acres of land opposite 
Highland Park plant. 

5 — National Gauge & Equipment replaces 
Hans Motor Equipment Co. 

22 — Standard Steel Car Co., Butler, Pa., to 
build eight-cylinder cars. 

26 — Master Carbureter buys Air Compressor 
plant In Detroit. 

May 

1 — Somervllle Special Agency, Detroit, to 
make starter. First starters for Ford cars. 

3 — Kelly-Springfield Tire to share profits 
over $1,000,000. 

6 — Speedwell plant sold for $150,000 at re- 
ceivers' sale to W. M. Pattison Supply Co. 
Assets sold to Puritan Machine Co. 

13 — Stevens-Duryea plants purchased by 
Westlnghouse for $1,000,000. 

14 — Columbus Buggy assets sold — to supply 
parts. 

15 — J. W. Lyons disposes of Lyons- Atlas In- 
terests. 

17 — Monarch Motor Car Co. reorganized. 

20 — Leece-Neville buys a two- and three-story 
plant In Cleveland. 

25 — Lozier's Plattsburg plant sold for $200,- 
000. 

June 

1 — Ford reduces prices on parts from 10 to 

25 per cent. 
1 — S. G. V. plant In Reading, Pa., sold for 

$55,600. Parts moved to Newark, N. J. 
1 — Winton changes name to Winton Co. 

4 — Colby plant In Mason City, Iowa, sold 
for $32,800 at receiver's sale. 

4 — U. S. L reorganizes. United States Light 
& Heat Co. of New York formed with 
$8,000,000 capital. 

5 — Prest-O-Llte buys Pumpelly battery plant 
and enters electric lighting and battery 
field. 

7 — Baker and Rauch & Lang unite as Baker 
R. & L. Co. Capital increased from $1,000,- 
000 to $2,500,000. 



9 — Torbenson Gear Co., Newark, N. J., buys 
Cleveland plant. 

11 — Fisher Body buys Universal truck plant 
for $120,000. 

12 — P. R Mfg. Co., Detroit, buys Zephyr car- 
bureter rights. 

16 — White gives 8-hr. day to 3800 men. 
Wages Increased. 

19 — Bell Motor Car Co., York, Pa., plant 

starts production. 
19 — Knox Motors Associates formed to take 

care of sales and advertising of Knox 

products. 

25 — Overland raises wages 5 per cent. 
28 — Keeton plant sold lor $45,000. 

July 

2 — Tires may be shipped by parcels post. 

3 — Gasoline prices in Southwest unsettled. 
Costs 11 to 20 cents a gal. in Western 
Texas. 

6 — Michigan Buggy plant sold to States 
Motor Car Co.. Toledo, for $60,000. 

6 — Studebaker Insures employees. 

7 — Elgin National Watch to make Van 
speedometer. 

7 — Simplex takes over Crane Co. Will build 
Crane-Simplex 6 and 4. 

10 — Sternberg Truck changes name to Sterl- 
ing. 

12 — -Eight new Ford branches established, 
totaling forty-three with twenty-six as- 
sembling plants. 

17 — Briggs-Detroiter to continue. Detrolter 
Motor Car Co. formed. 

17 — Marion and Imperial to be marketed by 
Mutual Motors Co., Jackson, Mich. 

19 — National Rubber to move plant from 
Pottstown to Williamsburg, Pa. 

19 — Prest-O-Llte to make steel parts. 

21 — Pope's Westfleld plant sold for $725,000. 
28 — Ford reduces car price $50. 
31 — Locomobile will share profits with work- 
men. 

31 — Autocar men given 10 per cent Increase 
in wages. 

August 

2 — Denby buys Brlggs plant for $63,500. 
2 — International Motors raises wages 20 per 
cent. 

6 — Chevrolet takes over Mason stock. 
Twenty more acres added to Mason plant. 

7 — Vacuum Oil raises wages about 10 per 
cent 

11 — Lyons-Atlas discontinues cars. 

14 — Hercules Motor Car Co. plant bid in for 
$20,800 at sheriff's sale. 

16 — 100 Chalmers service men In annual con- 
vention at factory. 

17 — New Process Gear buys Monarch Type- 
writer plant 

21 — Case has pension system. 

30 — Helnze Co. enters starter field with plant 
in Springfield, Ohio. 

31 — Walker Co. to sell electrics without bat- 
teries. 

September 

1 — Hurlburt leases Mott Iron Works in New 
York City. 

6 — Miller Rubber starts free tire service. 

8 — 15,141 carloads of automobiles shipped in 
August, against 8352 In 1914. 

8 — New York gasoline reaches 20 cents a 
gal., an advance of 4 cents In 4 weeks. 

9 — Packard grants bonus to employees In 
military system. 

14 — Prest-O-Llte buys Brown battery. Also 
purchases four special Maxwell racing cars. 

20 — Studebaker school for employees. Three- 
year commercial, mechanical and technical 
course with savings. 

October 

1 — Champion Spark Plug Co. increases pro- 
duction from 35,000 to 50,000 spark plugs 
a day. 

1 — Chevrolet Motor Co. of Delaware formed, 
with capital of $20,000,000 ; 200,000 cars 
for 1917. 

2 — Canadian car sales gain 50 per cent ; 
7000 more cars sold than during 1914. 

2 — Post office contracts awarded for trucks. 
Ford, G. M. C, Buick, Kelly-Springfield, 
White and Packard get orders. 

7 — England imposes a 33 Vi per cent duty on 
cars and parts. 

9 — Norma Bearings now made in America. 
11 — 1,006,835 Ford cars built up to Oct. 1. 



12— Delco 1915 output will be 125,000 sys- 
tems. 

15 — Stearns gives 10-hr. pay for 8-hr. work. 

16 — Goodrich to Insure and pension em- 
ployees. 

November 

1 — Chevrolet cars to be assembled in Mc- 
Laughlin carriage plant in Oshawa, Can- 
ada. 

1 — New York State automobile and acces- 
sory plants have 15,485 employees, twenty- 
six automobile and parts makers. Wages 
increased 10 per cent in September. 

1 — $1,000,000 building for Touraine Motor 
Co., Philadelphia. Company will lease six- 
story building. 

3 — Mollne Plow Co., Moline, 111., will con- 
tinue making buggies as well as automo- 
biles. 

3 — I'eerless and General Vehicle companies 
sold. Peerless Truck & Motor Corp. formed 
to take over both. 

4 — De Tamble Motors plant equipment sold 
for taxes. Plant Idle for 2 or 3 years. 

5 — October shipments consist of 15,972 car- 
loads against 10,443 In 1914. 

6 — Acceptance Corp., New York City, will 
buy notes taken by truck dealers. 

6 — Mercer machinists receive 50-hr. week in 

place of 54-hr. 
6 — Argo Motor Co., Jackson, Mich., buys 

Standard Electric plant, which it has been 

occupying. 

8 — Guaranty Securities Co., Toledo, formed 
to finance time payments on Overland cars- 
Three kinds of discount facilities — special 
plan for farmers. 

10 — Walker-Weiss Axle Co., Flint, buys H. J. 
Martin forging plant in Indianapolis. 

11 — Yale & Towne Co., Stamford, Conn., In- 
creases wages 10 per cent. 

1 2 — Studebaker to build branches in Portland 
and Dallas. 

15 — Sun Motor Car Co., Buffalo, buys Sterling: 
Motor plant In Elkhart, Ind. 

15 — Touraine Co., Philadelphia changes nam* 
to Vim Motor Truck Co. to make Vim de- 
livery car. 

16 — Disco Electric Starter Corp. takes over 
company. New capital $250,000. 

19 — Chevrolet assembly plant for Dallas to 
cost $250,000. 

20 — Ford tractor to be made by Henry Ford 
& Son, Dearborn, Mich. 

20— Parry Mfg. Cb., Indianapolis, to build 
commercial bodies, tops and trailers. 

20 — Springfield Body Co. takes over business 
of Springfield Metal Body Co. Capital is 
$1,000,000. To operate plant In Detroit as 
well as in Springfield. 

22 — Hupp Motor Car Co. buys American gear 
plant in Jackson to use for making axles. 

22 — Sun Motor Car Co., Buffalo, moves to 
Elkhart, Ind., to plant formerly occupied 
by Sterling Motor Car Co. 

23 — Lavine Gear Co., Racine, Is new name of 
Lavigne Co., reorganized and capacity to 
be doubled. 

23 — Standard Woven Fabric Co.. Framing- 
ham, Mass., Multlbestos maker buys former 
Walpole tire plant. 

24 — Hupp Motor Car Corp. chartered In Vir- 
ginia with capital of $8,000,000. 

25 — Anderson Rolled-Gear plant taken over 
by Shaw-Kendall Engineering Co., Toledo, 
to make gears. 

25 — New Billings & Spencer Cb. formed In 
Hartford. 

26 — Canadian Ford melon, 600 per cent divi- 
dend — capital increased from $1,000,000 to 
$10,000,000. 

26— Ford plans Eastern plant. Buys 80-acre 
tract near Newark — begins work on three 
more Ford assembly plants in Milwaukee. 
Omaha and Oklahoma City. 

26 — Fostorla Light Car Co. takes over Storm 
BufTRy Co. 

30 — General Electric buys interest In Owen 

Co. Entz Motor Patents Corp. is formed to 

control Entz electric patents. 
30 — Premier plant sold to syndicate for $125,- 

000. To continue manufacture of Premier 

cars. 

30 — Two land deals In Cleveland. Baker R. 
& L. Co. to build new plant. Rollin Whit© 
plans a tractor plant In Euclid. 

30 — U. S. Government proposes to raise a. 
part of Its extra revenue of $112,000,000 by 
placing tax of 1 cent a gal. on gasoline 
used, and also a tax on motor vehicles, ac- 
cording to horsepower. ' 
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December 

1 — Grinnell Electric Car Co., Detroit, dis- 
continues manufacture of Grinnell electric. 

2 — Reliance Engineering Co., Lansing, takes 
over Seager Engine Works. Machinery of 
Reliance company moved to Seager plant, 
whose assets are estimated at $1,500,000. 

3 — Standard Truck Co. enters small truck 
field with 2-tonner selling at $2,000. 

4 — Niles Car & Mfg. Co., Miles, Ohio, manu- 
facturer of lnterurban cars, will build 
trucks. Will turn out general delivery 
type. 

4 — Sparks-Withington buys Cleveland Radi- 
ator Co. plant, equipment and commercial 
good will. Equipment will be moved to old 
Sparks-Withington plant in Jackson where 
the manufacture of honeycomb radiators 
will be started. 
4 — Burd High Compression Ring Co., Rock- 
ford, 111., moved into Its new plant, capable 
of turning out 25,000 piston rings per day 
and employing 250 men. 

4 — Western Tire & Rubber Co., Kansas City, 
moves to Akron, where it is incorporated 
under name of General Tire & Rubber Co. 
with capital of $200,000. 

7 — Packard to build 12,000 cars in 1916, an 
increase of 4500 or 60 per cent over 1915. 

7 — Moline Plow Co., Columbus, buys manu- 
facturing rights of Universal Cultiplow, 
produced by the Universal Tractor Mfg. 
Co.. which discontinues. 

8 — Puritan Machine buys Cartercar parts 
business. 

8 — Briscoe and Argo buy Jackson Motor 
Parts Co. Machinery which was In plant 
formerly occupied by defunct Mason Mo- 
tor Co., also has been bought and Is now in 
Jackson plant. 



Financial 



January 

1— Reo profits In 1914, $2,539,187. Built 
13,516 cars. 

5 — Hood Rubber common increased $1,000.- 
000. 

9 — Hudson sales for 5 months, $7,500,000. 
23 — Federal Rubber capital Increased $1,000.- 
000. 

29 — Republic Rubber approves $8,000,000 

issue on preferred. 
29 — Goodrich 1914 profits $5,440,000. 
29 — Flak 1914 profits $942,204. 

February 

2 — Rolls-Royce profits $384,255, decrease of 
$71,500. 

6— Gray & Davis 1914 sales amount to 
$4,000,000. 

9 — Republic truck dividend of 100 per cent. 
9— Kelly-Springfield tire profits $1,215,143, 
gain of $939,194. 

12 — Fisk adds $500,000 preferred. 

15 — National Carbon's 1914 income $2,215.- 
880. 

23 — Stewart-Warner earns 10 per cent on 
common. 

24 — Goodrich 1914 net sales $41,764,008. 

25 — Studebaker profits $4,441,966, a gain of 
150.6 per cent 

March 

5 — U. S. Rubber's net profits $9,776,873. 

5 — Ford dividend of $48,000,000. Capital in- 
creased from $2,000,000 to $100,000,000. 
Henry Ford's profits $27,840,000. 

7 — Baker R. & L. capital Increased from 
$1,000,000 to $2,500,000. 

10 — Goodrich reduces preferred $2,000,000. 

13 — Lozier gets $5,000,000 new capital. 

April 

1 — Overland surplus for 6 months $2,853,864. 
28 — Ford to pay over $15,000,000 in rebates 



to car owners. 



May 



8 — Packard's April sales $3,047,811. 
June 

16 — Reo extra dividend of 12.5 per cent, a 
total of $450,000. 

July 

1 — Chandler dividend of 77 1-2 per cent on 
common, making a total of 100 per cent on 
issue In 1 year. 

3 — U. S. Tire passes quarterly dividend of 
1 1-2 per cent on common. 
28— Goodrich 1915 profits $4,000,000. First 

6 months show $1,348,922 gain. 

August 

3 — Paige Increases capital $750,000. 
16 — White increases stock $3,000,000 to pay 

7 per cent Former stock amounted to 



$iU0,00u preferred and $2,440,000 common. 
Preferred to be retired immediately at 
$115 per share plus accumulated dividends. 
16 — Haynes 100 per cent stock dividend. 
Capital increased from $600,000 to $1,200,- 
000. 

September 

1 — Firestone declares 4 per cent extra divi- 
dend, amounting to 16 per cent for the year. 
Net profits for year are $4,343,000, a gain 
of $2,800,000. Sales are $25,187,884, an 
increase of $5,937,774. Production is 7500 
pneumatic tires and 1100 solids a day. 

8 — Reo pays extra dividend of 12 1-2 per 
cent. 

9 — Morton truck capital increased from 
$100,000 to $1,000,000. 

14 — Packards built in year number 4908, 
valued at $15,553,650. 

18 — General Motors declares 50 per cent divi- 
dend. Earned $4,926,322. Seventeen di- 
rectors on new board. 

October 

1 — Chevrolet capital increased from $2,500,- 
000 to $20,000,000. Now Chevrolet Motor 
Co. of Del. 

1 — Hayes Wheel increases capital from 
$300,000 to $1,000,000. Stock dividend of 
166 per cent of $500,000 to be declared. 

4 — G. M. voting trust dissolved. 

4 — Swinehart Tire earns 16 per cent on 
$800,000 stock. Gross earnings exceed 
$2,000,000 and net earnings pass $135,000. 

8 — Chevrolet Motor Co. of Mich. now. Cur- 
rent earnings at rate of $2,500,000 per an- 
num or 12 1-2 per cent on stock. 

9 — Chalmers common listed on New York 
curb. 

11 — Perfection Spring raises capital from 

$1,500,000 to $2,500,000. 
11 — Disco raises capital from $40,000 to 

$100,000. 

14 — Ford surplus gains $10,308,738.59 in 10 
months. $43,788,151.23 cash on hand, an 
increase of $16,346,682.44 over 1914. Total 
assets $88,535,840.41, an increase on $26,- 
903,583.25 over 1914. 

20 — Continental Motor Mfg. Co., Detroit, de- 
clares 100 per cent dividend. Increases 
capital $500,000 to $2,900,000. Surplus of 
$1,200,000 or $500,000 more than 1914. 

22 — Packard surplus $3,713,747.22. Gains 
$1,915,926.80. Assets $21,814,153.71. 29,936 
cars and trucks built 

23 — Gray & Davis increases capital from 
$1,750,000 to $2,000,000. 

26 — Canadian Ford capital Increased from 
$1,000,000 to $10,000,000. Dividend of 600 
per cent. 

November 

1 — Chandler stock increased from $425,000 
to $10,000,000. 

1 — Maxwell to aid dealers' finances by using 
part of Its surplus In deposits In different 
parts of country where its dealers are and 
enable latter to get loans from banks. 

1 — Studebaker to retire all serial notes 
amounting to $2,300,000. Company has no 
debts except current accounts. Working 
capital will be $22,050,000. 

1 — H. W. Ford, president of Saxon Motor 
Co. buys Hugh Chalmers stock and passes 
Into control of company. $500,000 involved. 
Company will build 28,600 cars. 

1 — Canadian Ford profits $3,202,458.15. 
Gain of $1,179,962.09 over 1914. Cash on 
hand $2,609,997.65. 

1 — $3,000,000 company to build Lozier cars. 
Property bought by Associated Lozier Pur- 
chasers. Theodore Frledeberg elected presi- 
dent. Will keep property. 

4 — Chalmers common stock to pay $12 a 
share starting Jan. 1. 

4 — Continental Motor Mfg. Co., dividend of 
$416,000. Company increases capital $2,- 
400,000 to $2,900,000. 

5 — Goodyear gross business to Oct 31 totals 
$36,000,000, or $5,000,000 better than 1914. 
Over 2,000,000 tires made. 

9 — Peerless Truck & Motor Corp. earns 19 
per cent on new $10,000,000 stock. Based 
on actual shipments of Peerless Motor Car 
Co. and General Vehicle Co. for calendar 
year. 

10 — Maxwell stockholders approve plan for 

paying back dividends. 
13 — Reo 10-months' surplus $3,661,802.20 or 

$1,969,720.20 over 1914— $2,390,951.60 cash 

on hand and in banks. Reo Truck assets 

gain $231,510.09 In 10 months. 
13 — Hyatt capital increased from $400,000 to 

$6,000,000 for plant enlargement. 
13 — United States & Heating Corp. gets 

working capital of $500,000 through sale of 

50,000 shares of treasury stock. 
16 — Fifth Avenue Coach Co., New York City, 

earns $1,451,508.10 In year. Carries 14,- 

050,471 passengers in 133 buses during 

year. 

19 — Hupp increases capital from $1,000,000 
to $6,500,000, divided into $5,000,000 com- 
mon stock and $1,500,000 preferred. 

20 — Saxon Motor Car Corp. succeeds com- 



pany and increases capital from $350,000 
to $6,000,000 common. 

20 — Autocar doubles capital to $2,000,000. 

25 — Simplex Automobile capital increased 

from $1,500,000 to $5,000,000. 
30 — Consolidated Car Co. capital Increased 

from $250,000 to $500,000. 
30 — Kelly-Springfield Tire reduces common 

par value from $100 to $25. 

December 

4 — Franklin to increase common to $2,000,- 
000 from $900,000. Preferred stock, 
amounting to $600,000 is all in treasury of 
company. 

4 — Commerce Motor Car Co., Detroit, to in- 
crease capital from $100,000 to $200,000. 

4 — Denby Motor Truck Co. to Increase stock 
from $250,000 to $760,000. of which $500,- 
000 will be common ai.d the balance pre- 
ferred. 

7 — Goodyear earns 55 1-2 per cent on com- 
mon. Sales amount to $36,490,652 and net 
income is $5,137,082. Assets are $14,500,- 

000. 

Registration 

January 

9— New York registrations 169.966 in 1914. 
February 

2 — Canada has 61,599 car owners in 1914. 

13 — 15,000 Pennsylvania farmers own cars. 

16 — Iowa has 106,087 cars in 1914. 

15 — Kentucky registrations number 20,000, an 
increase of 64 per cent 

March 

1 — New England gains 48,063 cars in 2 
years; 142,497 cars and trucks in 1914, or 
62 people per car. 

25 — United States has 1,754,570 cars In 1914, 
showing a gain of 500,695 over 1913. In- 
crease of 1,077,670 in 4 years. 

April 

3 — 37,990 Michigan licenses In 2 months. 
3 — 120,296 cars and trucks in Ohio. 

8 — Ontario has 34,000 cars. 

17 — New York State has 168,698 cars; 50,000 
cars ahead of 1914. 

21 — California registration Is 131,123. 

June 

11 — 144,760 cars and 1400 dealers in Ohio. 

14 — 66,746 cars In Wisconsin, the 1914 regis- 
tration being 53,161. 

July 

3 — Canada has 77,329 cars, divided into 
1156 trucks and 68,320 cars, with 1120 deal- 
ers. 

15 — Colorado has 21,826 cars and trucks, an 
increase of 5000. 

17 — Massachusetts registration Is 83,868 cars 
and trucks, a gain of 27.5 per cent over 
1914* 

23 — Oklahoma has 32,000 cars. 

August 

12— United States has 2,070,903 cars. Regis- 
trations for the first 6 months of 1915 show 
gain of 334,809. Output of 625,000 cars 
predicted. 

September 

14 — New York State has 212,882 cars; 168.- 
000 in Ohio; 166,886 in Illinois; 151,523 In 
Pennsylvania, and 150,232 in California. 

16 — Michigan registrations during the first 6 
months are> 91,683 cars and 2499 trucks. 
A gain of 20,000 over 1914 total. 

October 

2 — Iowa has 140,168 cars; 36,000 more than 
1914. Farmers big factor In 33 per cent 
gain. 

5 — Kansas has 2487 tractors. 

8 — Wisconsin has 78,169 cars, a gain of 
25,008 over 1914 total. 

9 — Ohio has 176,428 cars. Nearly 50 per 
cent better than 1914 total. 

9 — New York State has 222,025 owners: 
164,438 In 1914 up to Oct. 1 ; 1914 total was 
170,171. 

9 — Iowa has 150,000 cars; 50,000 cars 
bought in 1 year. Cars average $800 to 
$900 in value. 

November 

1 — Rhode Island has 14,017 cars. Fords 
number 4413 and Cadillacs 1070. 

6 — New York State has 227,467 cars; 57,296 
more owners and dealers than in 1914 
Chauffeurs number 77,675. 
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13 — Iowa 3-year license law in force Jan. 1. 
Machines registered 4 years will be regis- 
tered for Vj regular fee. 

20 — Wisconsin has 79,759 cars, as against 
53,161 in whole year of 1914; 26,600 new 
cars bought in 1915. 

December 

8 — New York State up to Dec 4 has 231,- 
713 registrations, divided into 171,698 cars 
and 22,949 trucks. Dealers number 2194. 

Miscellaneous 

January 

2 — 1200 London buses commandeered. 
February 

28 — Germany cuts private car use 60 per cent 
to save in consumption of gasoline, rubber 
and oil. 

March 

9 — London buses carry 734,000.000 in 1913 
6 — Motor buses stopped in Berlin. 

April 

16 — 341,260 motor vehicles In United King- 
dom. 

16 — New South Wales has 10,001 cars in 
1914. 

20 — Italy to take over automobile plants. 

26 — War rushes French plants. 

18 — 14,467,463 for Paris Bus Co. from the 
French war department to compensate for 
vehicles requisitioned. No buses In Paris. 

July 

1—1108,191,774 for roads In 1914. Over 6000 
miles of new roads added and over 36,500 
improved during year 1914 in thlrty-flve 
States. _ 

17— Only passenger cars allowed in Yellow- 
stone Park. $5 fee for runabouts — $7.60 
for five and $10 for seven-passenger cars. 

J4 — France orders machinery declared. 

26 — Blue Book to add a volume. Will cover 

territory below Potomao and Ohio rivers-^ 

New index maps. 



27— Lincoln highway route changed. Wash- 
ington and Baltimore to be included. 

August 

1 — Yellowstone Park opened to tourists. 

6 — Britons would protect motor trade by 
high duty. 

8— English Ford sells 12,500 cars. War has 
not affected English business. Fifty per 
cent increase. 

7 — French car owners must pay taxes de- 
spite war. 

28 — Michelin French plant rushed. Produces 
6000 tires a day. 

28—149,000,000 for rural delivery by U. S. 
post office department 82,000,000 saving 
effected. 

September 

3 — Cut accidents 64 per cent at Ford plant 
by teaching of English to workers. 
18 — Post office department authorizes 500 au- 
tomobile rural routes. Cost per mile for 
automobile Is $0,034. 

October 

1 — Great Britain Imposes 33 1/3 per cent 
Import duty on automobiles and parts. 
7 — France to fix price of alcohol. Denatured 

Sroduct becomes government monopoly on 
an. 1, 1917. 

9 — Austria confiscates all tires. 

9 — Gasoline shortage in Paris. Fuel famine 
for first time since war began — Price, 42 

11 — Blase Dixie highway trail. First official 
Inspection tour from Chicago to Florida. 

16 — Spain has 10,548 cars, or one car to every 
1896 persons. 

November 

1 — Gasoline shortage In Paris threatens to 

stop taxicabs. 
6 — Community garage developed in Jackson 

County, Wis. Promoters to sell one share 

only to each automobile owner. Will 

provide service. 
13 — American motorists given 10 days to tour 

in Canada free by Customs Department at 

Ottawa. 



30 — Setback for U. S. cars in France. Agency 
negotiations affected by 33 to 46 per cent 
duty to be imposed. 

RUBBER 
January 

1 — Rubber imports from Para from Nov. 28 
to Dec. 22 amounts 4,876,000 lb. 

11— Great Britain agrees to permit rubber 
exports to U. S. from London via the 
British Consul General in New York. 

23 — Lusitania arrives with 200 tons of rub- 
ber with 1000 more on Menominee. 

February 

16 — Rubber control committee appointed to 
handle situation In regard to certain agree- 
ments in the shipment of rubber from Eng- 
land to the United States. 

March 

1 — Rubber Imports from England In 1 month 

amounts to 4,859,200 lb. 
13 — Process for making synthetic rubber from 

crude oil discovered. 
18 — Rubber substitute made of coal tar, 

which is the chief ingredient 

July 

27 — No tires on cars for export to neutral 
countries. 

August 

27 — South America ships 3,008,114 lb. rubber 
to the United States during the year, as 
against 1,035,396 in 1914. 

October 

6 — Great Britain taxes 2 8/8 cents a pound 
on Ceylon rubber shipments from London 
to the United States. 
23 — 142,000 tons of rubber predicted for 1916. 
United States to use 75,000. 

November 

6 — No tire shortage In England. Manager 
of Goodyear Co. of Great Britain states 
business is tranquil. 



1915 — A Record Year for Speedways 
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by Anderson in a Stutz with Cooper in a Stutz second. The 
winner averaged 77.256 m.p.h., as against 73.53 m.p.h. in 
1914. The C. A. C. trophy, held the previous day, went to 
Cooper, with Anderson second, the winner's average being 
74.979 m.p.h. as against 73.90 m.p.h. in 1914. 

Two companies, prominent in the 1914 season as backers of 
racing teams, withdrew from racing in 1915. Stutz an- 
nounced its indefinite withdrawal after the Sheepshead Bay 
speedway race, Oct. 14, and Maxwell, which had seven racers 
on the tracks up to July, 1916, was the other. Four of its 
<:ars were taken over by the Prest-O-Lite Co., which formed a 
■company to race these cars on the speedways. 

Racing in 1915 was fortunate in having few serious acci- 
dents. Only three deaths occurred at the important race 
meets and about two at the small track events. Harry Grant 
-died Oct.. 8 from burns suffered when his Maxwell took fire 
in practice. Joe Cooper in a Sebring was killed at the Des 
Moines speedway Aug. 8. Albert Johnson was killed when a 
Packard test car at the Indianapolis Speedway turned over 
from a blowout while going 86 m.p.h. Wm. Carlson was killed 
at Tacoma. 

Fuel efficiency and economy tests in 1916 were gone into 
■extensively by the automobile and accessory manufacturers. 
Four fuel and economy tests were attended by A. A. A. repre- 
sentatives, and a number of the automobile and accessory 
■companies made unofficial tests with their products. 

Under A. A. A. sanction Stromberg held a test Sept. 16 in 
Chicago with a Buick six which averaged 27.5 m.p.g. 
and in a speed test 56.2 m.p.h. In an acceleration test 
the car went from 0 to 30 m.p.h. in 11 1-6 sec. through first, 
second and third-speed gears. On high alone it accelerated 
from 5 to 25 m.p.h. in 12 2-5 sec. 

Another official test was that of the Packard twin six in 
July at Chicago speedway when it made 50 miles in an 
economy run, averaging 13.3 m.p.g. In an acceleration 
test it went from 6 to 30 m.p.h. in 13.60 sec. and from 



5 to 50 m.p.h. in 26.20 sec. In a speed test it went 10 miles 
at the rate of 72.9 m.p.h. 

An Oakland touring car with a Marvel carbureter at 
Chicago on Jan. 27 made 13.1 m.p.g. in a fuel economy test. 
A roadster, also equipped with a Marvel carbureter, made 
27.3 m.p.g. 

A Buick equipped with Edwards carbureter averaged 28.9 
m.p.g. and 68 m.p.h; 

A number of unofficial tests were made in 1915. A Detroit 
electric made a 2065-mile run which cost $29. In a fuel 
economy test 137 Franklins averaged 32.1 m.p.g. An 
Owen Magnetic averaged 34.1 m.p.h. for 1935 miles in a 
trip from New York City to Indianapolis, averaging 12.8 
m.p.g. A Chandler six completed a non-stop run across 
the United States, making 1889.6 miles from Mexico to 
Canada in six days. A Maxwell, driven by Ray McNamara, 
made Detroit to Indianapolis and return in 20:1. In a Max- 
well efficiency run, Miss Eva Cunningham, the winner, 
drove 567 miles on 17 gal. of gasoline or 33.37 m.p.g. A 
Franklin in an oil consumption test traveled 1046 miles on 
1 gal. and averaged 16.7 m.p.g. for gasoline consumption. 
E. C. Patterson in a Packard 3-38 touring car covered 1016 
miles, Chicago to New York City, in 35:43, or 24.48 m.p.h. 

The 1916 racing season will be opened on May 13 at the 
Sheepshead Bay Speedway. Next year's racing schedule is 
placed on a more systematic basis. With the exception of two 
clashing dates on July 4 at Minneapolis and Sioux City, the 
rest of the dates are arranged so as to fall, in a majority 
of cases, about two weeks apart Sixteen dates, in all, have 
been allotted ten cities. Two spring races are scheduled, one 
at New York and the other at Indianapolis on May 30. Fol- 
lowing these are two for June, one on the 17th at Chicago and 
the other at Des Moines on the 28th. Then come three for 
July, two for August, four in September, and two in October, 
the closing speedway event of the year being at Chicago on 
the 14th. 
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Barley has added 59,879 sq. ft. and has purchased $20,000 
worth of hew machinery, etc. Sterling has increased its 
space 36,500 ft. at a cost of $35,000 and Commerce and 
Gramm have each added 30,000 sq. ft., Gramm at an outlay 
of $30,000 and Commerce expending $35,000. Gramm also 
added $15,000 in new equipment during the year. 

The three companies occupying or arranging to occupy new 
plants are: Federal, which will have 140,000 sq. ft. of space 
available about the first of the year; Vim, which is building 
a new factory in Philadelphia to contain 487,600 sq. ft. at a 
cost of $1,000,000; and Ware, which is preparing to occupy 
a new four-story plant of 200 ft. frontage which cost $51,000. 

Expansion by Parts Makers 

There has been a great deal of building activity among 
the axle manufacturers. Timken adding 200,000 sq. ft. at 
an outlay of $1,125,000; Walker- Weiss, 135,000 sq. ft. cost- 
ing $50,000, and in addition $30,000 worth of new equipment; 
and Torbensen 40,000 ft costing $100,000. 

In the bearing field there has been almost unprecedented 
expansion, largely due to the stoppage of European bearing 
importation by the war. Nearly all the larger makers have 
made tremendous expansions, among whom might be men- 
tioned New Departure, Hyatt, Hess-Bright, Timken, Gurney 
and Fafnir. S. E. F. is preparing to occupy a new plant 
containing approximately 348,480 ft. 

Continental leads the motor manufacturers in expansion 
made during the past year, adding 300,000 sq. ft. at an out- 
lay of $200,000 and expending $300,000 for new machinery, 
etc. Rutenber added 46,660 ft. at a cost of $27,355 and 
bought $73,115 worth of new equipment, while Waukesha in- 
creased its facilities 40,000 sq. ft. by the expenditure of 
$39,000 and added new factory fittings costing $35,000. 

Huge Expansions by Tire Companies 

A review of the tire field shows that the past year will ap- 
parently come close to being a record for the manufacturers, 
many of them having been forced to make very large expan- 
sions of their factory facilities. Goodrich and Goodyear 
made the largest additions, the total combined space of these 
running well over 1,000,000 sq. ft., while the cost represented 
an outlay of somewhere in the neighborhood of $1,500,000 to 
$2,000,000. Firestone and Fisk added 435,600 and 348,489 
sq. ft. respectively, while Miller added 130,680 sq. ft. and 
Continental 85,000, the latter at an expenditure of $130,000. 

The purchase of the Federal company at Milwaukee by 
the Fisk interests as reported in The Automobile last week 
will greatly increase the capacity of the organization. 

Gear Makers Increase Equipment 

The gear manufacturers have made a number of large ad- 
ditions to their factories, but the main feature of factory ex- 
pansion in this field during the past twelve months was the 
increase in equipment. For instance Brown-Lipe-Chapin 
added 80,000 sq. ft. at a cost of $120,000, and purchased new 
machinery, etc., to the value of $500,000; New Process in- 
creased its space 140,000 ft., spending $240,000 on new 
equipment; Warner Mfg. Co. spent $200,000 for equipment 
and the T. W. Warner Co. expended $100,000 for the same 
purpose. Covert spent $10,000 also adding 17,500 sq. ft. 
to its plant at a cost of $35,000. Gemmer added 30,000 
ft. and Detroit 12,000 at an outlay of $30,000, also spending 
$90,000 for new equipment. Timken-David-Brown is making 
an addition and purchasing sufficient equipment to enable the 
plant to quadruple its present production. 

The same conditions prevail among the spring manufac- 
turers as in the gear field, though perhaps in a more limited 
degree, Perfection has added 54,525 sq. ft. at a cost of $110,- 



000 and has bought new equipment worth $109,000; Hess has 
added 46,000 at an outlay of $60,000 with $5,000 worth of 
new machinery, etc., and Tuthill has installed new equipment 
to the extent of $2,700. 

Magneto Factories Enlarged 

Factory additions have been the rule among the larger 
companies manufacturing magnetos, Bosch increasing its 
space 60,000 sq. ft. at an outlay of $125,000, and spending 
$50,000 for new machinery, etc. ; Splitdorf adding 100,000 sq. 
ft., and purchasing the Sumter concern for $1,000,000 ; Simms 
increasing its space 9420 at a cost of $15,000 and expanding 
$100,000 on new equipment; and Eisemann adding 30,000 
sq. ft. and buying machinery, etc., worth $40,000. 

Activity in the way of new factory buildings has not been 
so marked in the carbureter field. Rayfield's addition was 
12,000 sq. ft. at a cost of $30,000, with $25,000 worth of new 
machinery; Kingston's increase was 12,123 ft. costing $4,500 
and $6,000 worth of equipment; and Breeze added 6000 ft 
at a cost of $15,760, expending $12,000 for new equipment. 
Holtzer-Cabot has a new factory giving 150,000 sq. ft of 
floorspace, while Master's new plant, which cost $60,000, pro- 
vides 26,624 ft. and new equipment represents $35,000. 

Casting and Forging Companies Expand 

A number of the casting companies have made additions 
to their plants and equipment. General Aluminum & Brass 
Mfg. Co., has added 50,000 sq. ft. at a cost of $40,000, with 
$60,000 worth of new equipment Harley added 30,000 sq. ft. 
at an outlay of $50,000. The Metal Products plant of the 
Timken-Detroit Axle Co.- has made additions to its main plant 
and heat-treating department and has doubled its output in 
the past six months. National Bronze & Aluminum Foundry 
has added 15,000 ft. at a cost of $15,000; Atlas Brass Foun- 
dry 3360 ft. at a cost of $4,500 with $1,500 new equipment. 

In the Accessory Field 

In the radiator field, Fedders has increased his facilities 
110,000 sq. ft. at an outlay of $100,000, spending $60,000 more 
for new equipment. McCord has added 19,500 sq. ft to the 
main factory in Detroit and acquired two new factories, one 
at Wyandotte, Mich., containing 22,000 sq. ft. and to be used 
for gasket and stamping business and the other, for radiator 
manufacture, in Detroit and containing 65,000 sq. ft, the 
total additions for the year being 106,500 ft. 

Of the wheel makers Salisbury has increased its plant by 
30,000 ft at an outlay of $25,000, spending $115,000 for 
equipment, a feature of the additions being the new office 
building. 

Stewart- Warner Speedometer Corp. has added 275,000 ft. 
while the VanSicklen company has a 48,000-ft. new factory 
and has spent $80,000 for new equipment. 

Of the spark plug makers, Champion Spark Plug Co. of 
Toledo, has added $160,000 worth of new equipment while 
the Champion Ignition Co., Flint, Mich., has increased its 
space by 12,172 ft. at a cost of $20,000 with new equipment 
worth $29,800. Gibson-Hollister has occupied a new factory 
100 by 200 and has made an addition 40 by 100 costing $7,500, 
new machinery, etc., representing $8,375 being purchased 
during the year. Pittsfield Spark Coil Co. has occupied a 
new factory of 12,000 sq. ft 

Two manufacturers of brake lining have made considerable 
expansion during the past year. The Standard Woven 
Fabric Co. has occupied its new $300,000 plant containing 
200,000 sq. ft. and has purchased new machinery equipment 
worth $150,000. The Royal Equipment Co. has added 36,000 
sq. ft. at a cost of $110,000 and has spent $50,000 for new 
machinery. 
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New Marmon Is Unique Car 

Remarkable Acceleration Obtained by Light Construction 
— Aluminum Motor, Special Frame, New Type Springs, 
Novel Body Construction — A Really Scientific Car 



THE year 1915 has been one of new things throughout 
the whole automobile industry, never before have 
there been bo many interesting new cars announced 
than during the past twelve months, and of the long list none 
will rank higher in interest than the new Marmon. 

Possessed of years of experience in the manufacture of the 
largest and most powerful class of costly car, the Marmon 
company has now turned its attention to making a vehicle 
that will out-perform any it has made before and at the same 
time weigh vastly less. The new car is in every sense a 
luxury machine, yet it is 1000 lb. lighter than the great ma- 
jority of automobiles in its class. 

As a performer on the road its accelerative power on high 
gear is indicated by its ability to speed up from 10 to 50 
m.p.h. in substantially less than 18 sec. Its maximum speed 
is between 60 and 70 m.p.h., it seats seven passengers with 
the comfort which is expected of the most expensive cars, 
and it has an unexcelled ease of steering and control. 
The light weight has been secured by means of highly 



scientific design in combination with careful choice of mate- 
rial There is much aluminum employed and much high 
tensile steel in thin section. The new car is new from stem 
to stern, from the motor to the rear axle no single opportunity 
has been missed where there was a chance to increase effi- 
ciency or reduce weight. 

With this preamble the detail of the specifications may be 
considered, and some more concerning the performance of the 
car will be given later. 

The engine is the first automobile motor to be placed in 
regular production with an aluminum cylinder casting. It 
is a six 3.75 by 6.125 in. with a piston displacement of 
339.7 cu. in. The cylinders are cast in block with a detach- 
able head and all the valves are located in the head, but the 
camshaft is in the customary position. The valves themselves 
are 1.75 in. clear diameter with a lift of % in. and the engine 
develops over 70 hp. at 2500 r.p.m. Thus the motor is not 
only a large six but a six of high efficiency. 

On the score of vibration the ever-present tendency to 




Motor of new Marmon chassis. It has aluminum cylinders with caat Iron sleeves Inserted, and above, all the aluminum parts are 
ahown In black, the section lining being reserved for Iron and steel parts. The lubrication system Is outlined, the pump being on the 
camshaft and the oil throttle valve on the end of the suction pipe In the crsnkcase. It Is connected to the carbureter throttle 
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crankshaft deformation in a six has been coun- 
tered by the use of a 2.25 in. crankshaft with four 
main bearings, there is no detectable vibration at 
any speed between 3 and 65 m.p.h. Quietness has 
been attained to a high degree, the complete in- 
closure of the overhead valves eliminating sound 
from the tappets more effectively than is the case 
on most motors of normal design. Absence of 
torsional oscillations in the crankshaft renders it 
easy to make silent the front end gears, and there 
are no accessory drives which can easily produce 
noise. It is no exaggeration to say that there 
would be extreme difficulty in judging the number 
of cylinders except by the nature of the exhaust at 
low car speeds. 

Nor is this motor geared very low on high gear 
in order to give the remarkable ability which the 
car exhibits since the ratio is 3.69 to 1 with 34-in. 
tires, giving a crankshaft speed of 1095 r.p.m. at 
30 m.p.h. Into the aluminum cylinder block thin 
iron sleeves are pressed after machining is com- 
pleted, in order to provide a working surface for 
the pistons, which are also aluminum alloy made by the 
permanent mold process. At present the head casting which 
carries the valves is iron, but it is hoped to be able to make 
this also in aluminum with iron valve seats when the supply 
of castings becomes a little more plentiful. Cast in unit with 
the cylinders is the — — upper part of the 
crankcase, as shown in tne photograph of 

the engine, and the /~//^"\\~\ externa ' appear- 
ance of the motor is [ J ( ) ] | remarkably neat. 



The »haft which carries the 
rocker* Is hollow and fed with oi 
from the release valve of the 
main lubrication system. 
This la shown at the top 
of the vertical pipe mid- 
way on the right. 
The tappet adjust- 
ing screws are also 
well shown 





Cross-section of new Marmon aluminum motor. 
Observe that these timing gears suffice for all drives. 
The excellent cooling round the valves Is well shown 



Lightness in the power plant does not depend solely upon 
the utilization of aluminum however, since simplification of 
design also plays its part. For instance, there are but three 
timing gears, a pinion on the crankshaft and one for the gen- 
erator and magneto drive with the large camshaft gear inter- 
mediate. The water pump is ingeniously made up on the 
front end of the crankshaft, the material being aluminum and 
the packing glands of very large size and very easy to tighten. 

Lightness Obtained by Ingenious Design 

In the valve gear lightness is obtained in every detail. 
Tappets are die-cast with large bearing surface and a mini- 
mum of material for the size, the long push rods which con- 
nect with the rockers are aluminum alloy with steel ends, 
the rockers are highly finished forgings of alloy steel and 
the valves themselves are light for their size. 

A point which doubtless assists quiet operation is that the 
push rods are inclosed entirely, and adjustment is provided 
on the rocker ends. The ends of the push rods are hemi- 
spherical and fit in sockets in little screwed set pins which 
are locked by split, conical seated nuts; the adjustment is 
rapid and delicate, while the locking is absolutely secure. 

One reason that the overhead valve motor has not been 
more popular is the difficulty in lubricating the parts 
properly. In the Marmon this is cared for by making the 
rocker shaft hollow, and pumping oil to it, whence it escapes 
through the bearings and returns to the crankcase. Each 
little set screw which bears on the upper end of the push 
rod is hollow, and oil spray keeps it filled, so maintaining 
lubrication at this point, while overflow passes down the 
rod and cares for the lower end. Altogether the valve system 
is lubricated much more efficiently than is usual on L head 
motors and the precautions for draining the surplus are such 
that there is no possibility of oil seeping down the valve 
stems and so reaching the combustion chamber. 

As to the main oil supply, this is controlled in an unusual 
way. On the rear end of the camshaft is the gear type pump, 
partly contained within the crankcase casting, and this sends 
oil to the four main bearings of the crankshaft, thence 
through drilled holes to the lower connecting-rod ends and 
thence by spray to the cylinders and wristpins. 

It has been explained that oil is fed to the hollow rocker 
shaft, but this is not sent up under full pressure. At the 
center of the main oil lead, which is cast-in the crankcase, 
there is a vertical standpipe at the top of which is the pres- 
sure release valve, and it is through this release valve that 
oil goes to the rocker shaft. Also, besides the other oil feeds, 
the tappets are contained within a chamber separate from 
the crankcase proper and this is kept filled with oil so the 
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These view* of the motor show Its remarkable cleanliness and the great accessibility of the electrical unit* and of the carbureter 



cams and the tappets operate beneath the surface of a tank- 
ful of lubricant. 

Again, the oil supply is regulated in proportion with the 
work done; when the throttle is wide open the pump re- 
ceives a full supply and delivers full pressure, but when the 
throttle is closed a constriction is put upon the suction intake 
of the pump and the supply thereby cut down. The device is 
a simple tap of large dimensions, and it is so arranged that 
no maladjustment can shut off the supply entirely; the tap 
is a loose enough fit to permit the passage of a great enough 
supply to feed the engine adequately when idling. The effect 
of the control is greatly to economize oil and to reduce the 
tendency to carbonize, already greatly reduced by the ex- 
tremely efficient cooling furnished by the aluminum pistons 
and cylinders. 

Engine Wonderfully Accessible 

The engine is one of the most accessible ever built. An 
easily removable cover lays bare the valves in a moment, the 
carbureter, a Stromberg, stands high on the right side, the 
Bosch generator and magneto equally high on the left. The 
glands of the water pump can be reached without effort, 
the oil pump and the oil throttle are both removable without 
disturbing any other parts. As can be seen from the photo- 
graph, the spark plugs stand in the side of the head casting, 
and have wires of only a few inches in length, while all but 
three of the lighting equipment wires are centralized in the 
control box which is mounted upon the generator. The oil 
filler is in the extreme top of the cylinder block and the level 
gage is a quadrant situated horizontally just beside the car- 
bureter. There is nothing which requires to be "reached" 
for. Carbureter accessibility and the accessibility of the 
starting motor is enhanced by bringing the exhaust manifold 
down at the front end of the motor, and this also keeps the 
heat away from the driver's compartment. 

The foregoing deals with the main features of the motor, 
but there are many points of minor importance displaying 
as great an ingenuity; they are mostly made clear in the 
illustrations. 

Frame Is Elaborate Structure 

Passing on to other parts of this novel car, mention may 
next be made of the frame, since this is another place where 
much weight has been saved. In section the sills are narrow, 
and of thin stock, but the depth is 10 in. and use is made of 
the steel running-boards to provide much of the strength. 
The main side pieces end with the running-board, which is 
upswept at this point, so forming the front end of the mud- 
guard, and the end of the body is supported by a separate 
portion riveted to the principal side pieces. Across this is a 



deep, cross member which makes the tonneau heel board; so 
the rear end of the body consists of nothing more than the 
back and sides of the seat. Although of such thin steel, the 
frame has its various parts so proportioned that the dead 
metal is reduced to a minimum, and it is thus stronger than 
usual as well as lighter. 

Next, the body becomes light by virtue of the frame con- 
struction, as there are but three pieces, the cowl, the front 
seat and the rear seat. These are of sheet aluminum on 
light wood frames and carry the doors, which are remark- 
ably free from shake owing to the immense rigidity of the 
very deep frame section. Thus properly speaking there is 
no separate body, both body and chassis are a unit and re- 
duplication of strain bearing parts is thus eliminated 
completely. 

However, to return to the chassis, the gearset is located 
on the forward end of a long torque tube, so forming a unit 
with the rear axle, and the clutch connects to the gear shaft 
by a universal joint, the only universal on the car. The 
clutch itself is the only part which is almost unchanged from 
previous Marmon practice, it being a fabric cone with alu- 
minum center, the flywheel having the cushion spring in- 
serts which have been largely instrumental in making the 
Marmon clutch so successful with large, powerful engines. 

To suspend the end of the torque tube so that the rear axle 
shall have freedom of movement in all directions, there is a 
very large ball and socket joint, the ball being secured to the 
gearbox and the socket to the frame. Then, to connect the 
gear shaft to the clutch is a short shaft with a universal 
at the rear end and a universal coupling at the front end. 
The latter consists of a gear wheel with rounded teeth, set 
into an internal tooth gear which is part of the clutch. The 
centers of the ball support and the universal are as nearly 
as possible the same, so very little motion is put on the 
front end coupling. 

Clutch Draw Combines Brake 

In the center of the short clutch shaft are three collars like 
the thrust collars of a marine propeller shaft, and inclosing 
these is a casing which is oil retaining and forms the 




Diagram of the Marmon unit body construction. The main frame 
Is also the body frame and there are no wood sills 
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Some Parts Contributing To Marmon Lightness 



The frame Is so designed that every ounce In It does work, 
even the running boards supply stiffness and carry weight. It 
Is made of many pieces of thin steel and the details are care- 
fully Joined by rivets. The small view on the right shows 
detail of this riveting at the point where the steering gear Is 
attached and the left running board Is bent up to form a 
tlon of the fender 




♦ • 



The aluminum casting for the cylinders as It appears In the 
rough state shows the compartment In which the push rods He. 
The radiator shell Is an aluminum casting of great rigidity, 
Insulating the more delicate core from shocks and strains. The 
fenders are made from single sheets of stout aluminum and the 
rear axle has an aluminum center case with thin, cold drawn 
steel tubes 
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Four point* of view on the new Marmon body In standard seven- passenger touring form 



medium for clutch withdrawal, the lower end of the pedal 
linkage pressing on this case. The plain thrust collars pro- 
vide a natural amount of friction for the purpose of braking 
the clutch but not so much as to interfere with the ease of 
changing down from a high to a lower gear. A quick change 
down and a leisurely change up can be performed with equal 
ease. 

Since the front coupling of the clutch shaft is held from 
oscillation by a spring there is no chance for the development 
of rattle and the universal, being so far from the axle, has 
a minimum of movement. Incidentally, its accessibility is 
enhanced by its situation in front of the gearbox, so it is 
far easier to replenish lubricant than if in the customary 
place. In designing the gearset, which provides three speeds, 
the aim has been to obtain the greatest possible degree of 
quietness, hence the countershaft is stationary and the gears 
revolve upon it on plain bushings. For the main shaft 
Hyatt roller bearings are employed with a Hyatt spigot 
bearing and a single ball bearing to support the front end of 
the constant mesh pinion and care for thrusts. 

The driveshaft is tubular and contained within a drawn 
steel tube, having a casing at the front end to which the 
gearbox is bolted. Within this case is a skew gear drive for 
the speedometer and a disconnecting coupling which joins 
the driveshaft and the gearshaft. Also on this case are the 
ends of a pair of rods which run to the outer ends of the axle, 
for the purpose of triangulating and stiffening the unit. In 
connection with these rods is a petty detail which is typical of 
the care and thought displayed throughout the car, for the 
yoke pins which secure the rod ends to the axle and to the 
gearbox are taper, and fit in taper sockets, so that when 
driven in with a tap from a hammer all slack is taken up. 

Rear Axle Light, but Strong 

Coming to the rear axle, this contains one of the finest ex- 
amples of cold drawn steel work ever found in an automobile, 
the tubes being each made from a single billet of steel in the 
Prest-O-Lite plant at Indianapolis. The center case is an 
aluminum alloy casting and carries everything connected 



with the gears. Located at the geometric center of the spiral 
bevels is a double row ball bearing and, being in this posi- 
tion, it supports all driving stresses. The other end of the* 
differential carrier, behind the ring gear, thus requires only 
a steady bearing, and this consists of a large Hyatt roller 
set in a conical socket which takes its own natural place in 
the conical steel tube. The driveshafts are secured to the 
hubs, and can be withdrawn from the differential, while the 
wheels are mounted on large, single row ball bearings. 

To carry these bearings a piece of steel is turned, socketed 
into the end of each conical tube, and then riveted in place. 
There are no castings or forgings to hold the brake cams; 
instead, dished steel pressings are used, also riveted to the 
main tubes, and having attached to them the necessary small 
bushings to carry the brake operating shafts. The brakes 
themselves are conventional, 17% in. diameter and 2 in. wide, 
the operating toggles being of such proportions that excep- 
tional power is provided. To prevent egress of oil through 
the wheel bearings, multiple felt washers are put in each end 
of the axle, and a screw thread cut on the driveshaft carries 
excess oil always inward back toward the axle center. 

Springs Have Variable Period 

For springs the front axle is attached through semi-elliptics 
which have no abnormality save that some reversed leaves 
are placed on top, this making the spring much easier in ac- 
tion and taking out harshness. It has the effect of a shock 
absorber. At the rear the springs are unconventional, there 
being two of semi-elliptic form set transversely one above the 
other and back to back. To follow the action it is necessary 
to refer to the photograph which shows that the upper spring 
is slightly the shorter and that there is a piece of wood be- 
tween the pair cut to a curve and with projecting ends. 

On the right side the springs are attached to simple pins on 
the axle and frame respectively, while each spring is shackled 
at the other end. Taking a bump which is equal on both 
wheels both springs operate together and as they compress 
they come more and more into contact with the wood, which 
spreads the width of support and, by thus effectively shorten- 
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The chief points to observe In the draw. 
Ing of the Marmon gearaet are Its method 
of assembly a* the front end of the 
torque tube and It* attachment to the 
frame. The large ball seen In the top 
left corner sets In a eocket on a crosa 
member of the frame and gives complete 
freedom of movement to the transmis- 
sion assembly. Behind the gearaet 
proper Is a case which Incloses the speed- 
ometer driving gear, and this forms the 
torque tube head. A dlsconnectable coup- 
ling links the gear shaft to the propeller 
shaft. Taper pins In taper sockets are 
used for the attachment of the stay rods 
which triangulate the axis and gearset 
assembly. 




The Marmon clutch Is an aluminum 
cone with spring cushion Inserts In 
the flywheel rim. One of these ap- 
pears at the top in this cut. In the 
center of the clutch shaft are the 
withdrawal collars, which also make 
the clutch brake 




The front axle swivel on the Marmon 
Is absolutely waterproof and once filled 
with oil It cannot escape. The weight Is 
taken by the three collars which, being 
In a perpetual oil bath, move with very 
little friction 



The differential case of the 
Marmon Is an aluminum 
casting strongly webbed and 
ribbed. The sleeves are of 
thin, cold drawn steel tubes, 
the end pieces being put in 
afterward. It Is a light but 
very strong construction 
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Marmon rear spring suspension 



ing the spring, stiffens it in proportion to the violence of the 
shock. The natural expectation, however, would be that a 
car so equipped would be liable to roll, while in actual fact 
there are few cars so innocent of this fault. The explanation 
is that one spring being shorter than the other their periods 
are different and one damps out the other, which action is 
intensified by the effect of the wood separator. 

To test this springing the writer drove the car over mod- 
erate gravel and dirt roads at speeds from 10 to 50 m.p.h. 
with a single 140 lb. passenger in the rear seat and no bump 
was sufficiently severe to separate him from the cushion. 
This is a rough test only, of course, but it is fairly severe. 

Very Easy Steering 

Even in the front axle there is novelty, and a very impor- 
tant novelty too, since it is a feature which improves the 
ease of steering and renders the improvement lasting. This 
is the construction of the swivel, which is absolutely water- 
proof and oil retaining. The swivel axle is shaped like an 
inverted L and the downward projecting vertical part has 
three integral collars turned upon it. A split bronze bushing, 
turned to fit the collars is then put on the spindle and pushed 
into the bored end of the axle forging, a large cap, some- 
thing like a hub cap, is then screwed on the bottom of the 
split bush and locked firmly to the axle, so the swivel pin 
thus stands in a cylindrical container with no opening save 
a narrow crack at the top. This is closed by a protecting 
washer and the pin is drilled to hold oil which is put in 
through a plug in the extreme top. Since the oil cannot 
escape it requires replenishment at long intervals only, and 
the three collars provide a thrust bearing of so large an 
area that the pressure per square inch is low and movement 
consequently easy. The design is stronger than the ordinary 
forged axle as well as being neater and far more effective. 

To mention a few other details briefly must suffice, though 
it would be possible to treble the length of this description. 
The body, the construction of which has already been de- 
scribed, has a unique feature in that the upholstery is all 
detachable, being made up in separate units, so in an hour a 
complete change in upholstery can be made. The finish is of 
an even better class than that hitherto provided on Marmon 
cars and the very high sides give extreme comfort. As to the 
appearance the illustrations are the best criterion. 

It is a high-sided type, with a high hood and, if it is neces- 
sary to classify it, would belong somewhat to the Italian 
school of automobile engineering. The folding seats of the 
seven-passenger model close into a cabinet as shown in one 
of the illustrations and the body looks quite massive despite 
its remarkable lightness. 

The car is delightful to handle. Not only does the engine 
possess that elasticity and smoothness which characterizes 
the first half dozen cars of the world but every control oper- 
ates with small effort. On a rough road it is easy to steer 
with one hand, and then with but a light grip of the wheel. 
The clutch needs only a little pressure to disengage it and 



the service brake has leverage enough to pull the car up 
smartly without more force on the pedal than the average 
woman could easily supply. Both gearshift and emergency 
brake levers are positioned so that they can be grasped with- 
out moving the body. 

On Indianapolis speedway the mean results of a large 
number of tests made in both directions on opposite sides of 
the track showed the following accelerations: From 10 to 20 
m.p.h. 3.6 sec, 10 to 30 8.0 sec., 10 to 40 12.4 sec, and 10 to 
50 17.6 sec. The half mile was repeatedly covered in several 
seconds under the half minute. Cornering on the speedway 
at about 60 m.p.h. there was hardly any roll on the rear 
springs and the steering operated as easily as on the road 
at half the speed. Published on this page is the power curve 
pulled by the engine with which these tests were made about 
two weeks later, before it had been cleaned out and just as 
it came from the chassis. In running trim and with supplies, 
as tested, the weight was just oyer 3600 lb. but the cars now 
coming through in regular production are about 100 lb. or 
more lighter, since there remained a few places where a little 
more metal could be cut, and this has been done. 

In conclusion it is hardly necessary to itemize the equip- 
ment which is simply what the buyer of an expensive car 
expects to get. Tires are 34 by 4% in. Silvertown cord, the 
wheelbase 136 in. and the Hartford shock absorbers shown 
in the illustrations are included. The price for the seven- 
passenger touring car is $2,750, for the five-passenger tour- 
ing car, three- or four-passenger "Club" roadster, $2,700. 

This new car replaces all previous Marmon models, which 
are no longer to be manufactured, and since it is so novel a 
chassis, it should be explained that the design is the product 
of several years' work. Various of the features which go to 
make its character have been tested individually, and the com- 
plete car has undergone severe trials on road and speedway. 

One of the first experimental models was taken right across 
the continent at an unfavorable time of year, encountering 
roads in the worst possible state, so the experimenting has 
been carried out in as thorough a manner as could be de- 
sired. 

The car has been ready in its final form for several 
months, the manufacturers desiring to be able to commence 
deliveries practically as soon as the announcement was made ; 
actually it has been in production for many weeks and some 
parts were coming through the Marmon machine shops as 
long ago as September. The car will, like other Marmons, be 
built entirely in the company's plant at Indianapolis, which 
has recently been enlarged and rearranged to suit a single 
model program, and the whole organization is prepared for 
an output considerably in excess of that of any previous 
model Marmon car. 
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Requirements of Automobile Lubricants 



EDITOR The Automobile : — Kindly tell me the necessary 
qualities for an oil of the first grade to meet the de- 
mands of modern high speed racing cars with forced 
feed lubrication, such as were used in the Indianapolis and 
Sheepshead Bay record smashing races? As I am interested in 
getting at the undeniable facts concerning the class of oils 
that are proving their superiority by the results in actual 
service of both special racing creations and modern fine motor 
cars for touring, I would appreciate your telling me whether 
Castor, Pennsylvania, Oklahoma, or Texas oils are showing 
any indications of individual qualifications that will be really 
more desirable? 

1 — According to the best modern experience and available 
data, what oil specifications of viscosity, gravity, flash, fire, 
cold test, and carbon residue are considered essential to an 
oil of the very first quality and grade for modern touring car 
motors, such as the Pierce, Packard, Steams-Knight, Loco- 
mobile, National, Mercer, Chalmers, Jeffery and Hudson? 

2 — Do the race drivers use Castor oil exclusively in their 
high-speed motors with forced feed lubrication? 

3 — Is the castor oil compounded with any other kind of oil? 

4 — If it is compounded, what kind of an oil is used and 
what are the proportions used? Pennsylvania, Oklahoma or 
Texas oils? 

5— Is a straight Pennsylvania oil used? 

6 — What are the preferred brands generally used? 

7 — Can you give me the viscosity, gravity, flash, fire, cold 
test, and carbon residue of four or five of the best oils? 

8— Is a Pennsylvania oil used that is compounded with any 
other oil? 

9 — Do any of the race drivers use Oklahoma, Illinois or 
Texas oils? 

10 — Can you tell me whether such oils are ever com- 
pounded with Pennsylvania oils for the demands of the 
drivers? 

11 — Do any of the great race drivers mix an oil of one 
brand with another oil of lighter or heavier body to get an 
oil that they seem to be better satisfied with? If so, can you 
tell me what improvement they strive for? The results they 
desire might be better secured by making an oil to meet 
their special requirements. 

Warren, Pa. J. L. S. 

— It is generally accepted that an oil for use in the oiling 
system of modern automobiles should have a high flash point 
so that it will remain a lubricant and resist blackening and 
deterioration for the longest possible period. An oil of low 
flash will blacken, deteriorate and thin out quickly, losing its 
lubricating properties and consequently the oiling system will 
need to be cleaned out and replenished with fresh oil much 
oftener than it would-be when a high flash long wearing oil is 
used. The requirements of different cars vary materially as 
motors having large bearing surfaces require different oils as 
far as body is concerned from those whicn have other areas 
of bearing surface. 

According to oil manufacturers an oil for use on cars 
which have large bearing surfaces, like the Packard, for in- 
stance, should be light bodied and have a viscosity of 175 to 
210 Saybolt, to work best. On cars such as the Pierce, Loco- 
mobile, Chalmers, Jeffery and Hudson a medium-bodied oil 



at about 250 deg. is very satisfactory. On cars like the 
Steams-Knight, National and Mercer a heavy-bodied oil of 
about 325 deg. viscosity is most satisfactory. 

In general cars which are habitually driven at a higher 
rate of speed should use a heavier-bodied oil than the same 
cars driven at lower speeds. For fast driving an oil should 
have a heavy body and a high flash test in order to withstand 
the more severe conditions. 

Authorities state that gravity is immaterial except as it 
indicates the grade of crude from which the oil is produced. 
Pennsylvania oils are generally accepted as desirable for 
automobile lubrication and they are of high gravity. 

Low cold test is not so essential in present systems although 
it is desirable to have the cold test as low as possible con- 
sistent with a high flash test. In other words, it is not con- 
sidered desirable to sacrifice a good flash test in order to 
secure an abnormally low cold test. In present day lubricat- 
ing systems, an oil with a cold test of 25 deg. Fahr. should 
be satisfactory. 

2 — Very few racing drivers use pure castor oil. In the big 
races there have not been more than one or two drivers in 
each instance. 

3 — Nowadays, if castor oil is used it is not compounded but 
in former years it was some times mixed with alcohol. It 
may be that some drivers are using a mixing process of their 
own which is privately kept to themselves. 

4 — Some of the oil companies are compounding castor oil 
with mineral oil, for instance Crystal Oilzum, which is used 
by a great many drivers is compounded by a special process 
of castor oil and Oilzum, mineral gas engine cylinder oil. In 
this case, the mineral oil used is straight Pennsylvania. 

5— Yes. 

6 — The brands of oil used in each race can be determined 
by referring to the issue of The Automobile following each 
race of any importance. In this issue there is given in each 
instance an equipment table which mentions the brand of oil. 

7 — This is entirely dependent upon the car for which the 
oil is used and what would be a good oil for one car might 
be a poor one for another owing to the different areas of 
bearing surface and the different systems of lubrication. A 
few examples of what companies are using or recommend- 
ing for their cars might be of interest. The Hudson Motor 
Car Co., uses at the present time a heavy Polarine for sum- 
mer and a light Polarine for winter. The properties of these 
two oils are as follows: 

Properties Light Polarine Heavy Polarine 

Gravity 901 .907 

Flash Point 373°F. 385°F. 

Fire Test : 420°F. 437°F. 

Cold Test -2°F. -4^. 

Viscosity (70° F.) 242.6 529.4 

(Tagliabue) 212°F 86.2 93.6 

The Packard Twin Six instructions state that the oil best 
adapted for this car is light in color and has the following 
properties : 

Gravity, Baume, 28.5 to 29.5. 

Viscosity at 100° F. Saybolt, 285 to 300. 

Flash Deg. F. 430 to 460. 

Fire Deg. F. 496 to 600. 
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Fig. 1 — Wiring diagram of BIJur lighting and starting ayatem on 1916 
Model N Hupmoblle, ahowing ammeter Installation between gen- 
erator and ground 



The Chalmers concern state that the viscosity for their 
cars Tagliabue at 70 deg. Fahr. should not be below 220, 
Gravity at 60 deg. Fahr., not below 29 Baume. Flash not 
below 400 deg. Fahr., cold test not over 20 deg. Fahr. A 
large number of concerns specify a brand of oil which is 
marketed under the name A and B according to the grade. 
These properties are as follows: 



Prope'rtiea 
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B 




24.5 


26.5 




416 


620 




280 


690 
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1306 




49 


126 



8 — Yes, this is done. 

9 — We have no record of any drivers who do this. 

10 — There does not seem to be any object of doing this as 
this would reduce the flash test and an extremely high flash 
test is necessary where an oil is used for racing purposes. 

11 — We do not know of any drivers who mix an oil of one 
brand with another of lighter or heavier body. In such oils 
as Crystal Oilzum the compounding is done to make an oil 
that will be faster than pure castor oil. 

Mounting: Ammeter on 1915 Hupmobile 

Editor The Automobile: — Kindly give me full instruc- 
tions for installing and connecting an ammeter on a present 
model Hupmobile equipped with the Bijur lighting and start- 
ing system, also on the earlier model equipped with the 
Westinghouse system. In addition, I would like to obtain the 
same information regarding the present model Chandler 
equipped with the Gray & Davis system and the earlier model 
having the Westinghouse system. 

East Orange, N. J. G. L. C. 

— The diagram which will give you full instructions for in- 
stalling and connecting an ammeter on the Hupmobile is 
shown in Fig. 2. The diagram in Fig. 1 applies to the 
Chandler and Hupmobile with the Westinghouse system. An 
ammeter to be used in these circuits should be of the double- 
reading type with zero in the middle of the scale and about 
20 or 80 amp. each way from zero. It is usual to mount such 
an instrument on the dash, but of course the position of 
mounting depends entirely on your desires. 

On the Chandler model with the Gray & Davis equipment 
the ammeter should be connected in the circuit between the 
terminals B at the regulator cutout on top of the motor 
generator and the battery, but to avoid the cutting and splic- 



ing of wires, it is advised that the wire be disconnected from 
terminal B at the regulator cutout and connected to one 
terminal of the ammeter. From the other terminal of the 
ammeter a wire of the same size should be connected to 
terminal B at the regulator cutout. When the engine is at 
rest, light turned on, the ammeter should indicate discharge, 
the amount used by the lamps. If charge instead of dis- 
charge regulations are shown, reverse the ammeter connec- 
tion. 

The Bijur company states that in installing the ammeter 
in the generator circuit of the 1916 model N Hupmobile with 
Bijur lighting and starting, the proper way to connect it is 
between the generator and the generator ground terminal as 
shown in Fig. 1. Connecting the meter betjween the genera- 
tor terminal and one of the motor terminals will produce 
the same results. Connecting it in the grounded side is 
simply an easier installing proposition. Connecting the meter 
in either one of the generator leads will cause it to show: 
generator output only and the meter needle will stand at 0 
when the car is at rest regardless whether or not the lights 
are in use. In other words, the meter indicates only when 
the engine is running and does not show charge and discharge. 

Construction of High-Tension Coil 

Editor The Automobile: — In your issue for Nov. 18, the 
first letter in your Rostrum is one from Mr. Allen, asking 
among other things several questions with regard to the 
spark coil. Inasmuch as all ignition, even the high-tension 
magneto, uses the principle of the spark coil, if not the coil 
itself, will you permit me to answer somewhat more fully 
Mr. Allen's question? 

The distance that a spark will jump depends, as he sug- 
gests, on the ratio of the turns in the two windings and the 
voltage of the current. The higher the voltage and the 
greater the difference in the number of turns between the 
primary and secondary windings, the longer the spark. A 
spark, however, may be too thin, and this depends in part on 
the size of the secondary wire, which ordinarily should be 
Brown & Sharpe, No. 36. It also depends on the adjustment 
of the vibrator, which may be adjusted so as to permit too 
small an amperage of current to flow. In a negative way it 
also depends on the capacity of the core and on the capacity 
of the condenser — but this only in the sense that if there is 
an insufficiency on the part of either of these the spark will 
be under its normal size. 

Makeup of the Coil 

I assume that your readers all are aware of the general 
makeup of the coil, which consists of a bundle of soft iron 
wire in the center, which increases the intensity of the coil 
action, the winding of two or three layers of coarse primary 
wire over the core and then outside of the primary wire the 
winding of many turns of fine wire, forming the secondary 
wiring, and finally a number of layers of tin foil, alternating 
with paraflne paper, and connected alternately and forming 
a reservoir to take up the electric current when it is broken 
by the vibrator or other interrupter. 

In the first place the sizes of wire used in coils depends 
upon the number of amperes intended to be carried by the 
coil. The secondary wire is Brown & Sharpe, No. 36, and 
that is true if the spark coil is for a %-in. spark or one a foot 
long. The primary wire for the smaller sparks is No. 16. 
For larger sparks the wire size runs down to No. 10 for a 
12-in. spark. The weight of primary wire used does not in- 
crease in proportion to the length of the spark but on a very 
much smaller scale. Six ounces are said to be enough for 
a %-in. spark, while seven times that is used for a spark 
twenty-four times as long. 

Inasmuch as the larger coil has heavier wire wound on a 
larger core, it indicates that there are comparatively few 
additional turns of wire in the makeup of the instrument. 
The weight of the secondary wire increases about in propor- 
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tion to the length of the spark, being for a V4-in. spark the 
size used in automobile work about ?4 lb. 

It is optional to use a slightly heavier wire in the secon- 
dary winding, which will result in a shorter and thicker 
spark, or to use a slightly finer wire, which will result in a 
longer and thinner spark. 

I believe I am correct in saying that the length of the 
spark for any particular coil depends on the voltage in the 
primary winding, while the thickness of it depends, within 
limits, on the amperage in the primary winding. Of course 
when a spark is not required to jump its full limit of dis- 
tance, it becomes thicker and more flaming in character. 

A spark coil may be used with an excessive voltage, but if 
so, it will probably ultimately break down by the spark pene- 
trating the insulating layers in the secondary coil, in which 
case the coil is useless and quite beyond repair. 

The condenser sheets of tin foil for a %-in. spark consist of 
forty sheets of 3 by 4 in. In the larger sparks the sheets 
may number as many as sixty and increase in size so as to 
be about in proportion to the increased length of the spark. 

Disadvantage of Too Hot a Spark 

A very hot spark increases the strength of the explosion 
in the cylinder. On the other hand it eats away rapidly the 
electrodes of the spark plug. It is poor economy to endeavor 
to save a little in electric current by reducing the amperage 
to a minimum by manipulating the adjustment of the vibra- 
tor. It is true that one can get along with a minimum of cur- 
rent, but in doing so he is losing the energy which the ex- 
plosion mixture would otherwise be capable of giving. 

The voltage in a secondary winding for a %-in. spark is 
about 10,000 and, very roughly, proportionately larger or 
smaller for other lengths of sparks. This, of course, does 
not mean that the voltage of every coil used is 10,000. It 
may be less or more according to the number of dry cells or 
batteries used in the series. 

While the voltage is so high, the amperage is proportion- 
ately small, being a mere trace of current, for what the 
voltage gains the amperage loses. For example, if the cur- 
rent in the primary is five volts at 2 amp., this equals 10 
watts, and if the voltage in the secondary is 10,000 the am- 
perage is but 1/1000 part of 1 amp. 

Aside from injury, due to the breaking down of the insula- 
tion in the secondary wiring, there is sometimes an injury due 
to a break in the condenser. This last difficulty is evidenced 
by excessive sparking at the vibrator. The only other diffi- 
culty to be found is the pitting of the contact points. This 
can be avoided if the direction of the current is changed oc- 
casionally. In many instances this is quite practicable, al- 
though not so in all. Reversing the current causes the de- 
posit on the contacts to be reversed and to be put back where 
it came from. 

In very rare instances and in some forms of vibrators the 
filings from the contact points dropping down may form a 
short circuit if not brushed away. 

Aside from the adjustment of the contact points and the 
refacing of them when pitted, nothing can be done with a 
coil except send it back to the factory, if it is out of order. 
It is quite impossible to reach or repair either the condenser 
or the secondary wiring. 

Spark at Breaking of Contact 

It should also always be borne in mind that there is prac- 
tically no spark at the moment of contact. The only spark 
worth speaking of takes place at the breaking of the con- 
tact. The reason of this is extremely simple. The induced 
current when contact is made is in the reverse direction to 
the inducing current and as every winding of the primary 
wire acts on every adjoining winding, to induce a current 
opposite to the main current which is flowing in the wire, it 
is easy to be seen that the current is much reduced in 
strength, and the same thing takes place in the secondary 



wiring, so that while there is a small spark it is not of a 
character to be useful in ignition. Its presence is witnessed 
by the forms of some of the parts in magneto work, the in- 
tent being to avoid the possibility of an explosion due to 
this unused spark, but even in this work I believe the spark 
has come to be disregarded. 

There are two small booklets, published by Spon & Cham- 
berlain, No. 123 Liberty Street, New York, at 25 cents each. 
One of these is Induction Coils, edited by Stoye, on the 
making of such coils, and the other contains a number of 
experiments possible with an induction coil, most of which I 
have tried and found very entertaining. It is entitled Ex* 
perimenting with Induction Coils, by Norrie. 

It should be well understood that even a %-in. coil is ut- 
terly unsuited for practical jokes and the current actually 
dangerous to some individuals. 

New York City. Charles E. Manhsre. 

Analyzes Gnome Rotary Cylinder Motor 

Editor The Automobile: — I noticed in the Nov. 11 issue 
of The Automobile a criticism of an article on the Gnome 
rotary cylinder aeroplane engine. In this article Mr. Hart- 
ford says that the engine in question is also a reciprocating 
motor insofar that the pistons reciprocate in the cylinders. 
So far he is right, but he has failed to analyze further. The 
relative movement of the pistons and the cylinders is one of 
reciprocation, but the actual movement is rotary around a 
given center. 

The cylinders revolve uniformly around the center of the 
crankshaft. The pistons revolve around the center of the 
crankpin. Owing to the design of the connecting-rods in the 
Gnome motor, the pistons do not revolve with a uniform 
speed exactly but in several other motors this difficulty has 
been overcome. 

Mr. Hartford has fallen into the error of many in not ap- 
preciating the difference between relative and actual motion. 

Of course, all motion is relative, but a discussion could tw 
carried on regarding this forever and never prove anything. 
In the ordinary type of stationary cylinder engines, the main 
stresses are those of inertia; in the revolving type, the cen- 
trifugal stresses are the highest. 

One pound of weight at 1 ft. from the center revolving at 
1100 r.p.m., produces a centrifugal pressure of 412.6 lb. 

San Francisco, Cal. A. F. B. 

Sign Your Inquiries 

The Rostrum is in receipt of a number of inquiries which 
are either unsigned or signed by initials only. All letters to 
be answered by this department must bear the signature of 
the sender as an evidence of good faith. 




Fig. 2— Wiring diagram of Weatlnghouae ayatem on Hupmoblle and 
Chandler, ahowlng Installation of ammeter 
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The History of the American 
Automobile Industry— 9 

Modern Regime in Steam Construction from 1898 to 1906 — Griffiths Recog- 
nition of Necessity for Comfort — Gordon's Squirrel Type — Four- 
Wheel Drive in 1824— Engine on Each Wheel 

By David Beecroft 



IN the previous eight chapters of this history 
has been told the early story of steam automo- 
biles in the old world ; and their origin has been 
traced in America from 1743, when John Fitch did 
his first work at Camden, N. J., up to 1890, when 
the pioneering work of R. E. Olds, present head of 
the Reo company, was outlined. 

The Modern Regime 

The next step in steam development in America 
was the modern regime dating from 1898 up to 
1906, a time when over fifty American makers 
were building steam automobiles in great quanti- 
ties and when steam led gasoline. Before taking 
up this last period it is necessary to devote a few 
chapters to a review of the most important steam 
development carried on in Europe from 1825 on, 
for 50 years, a period in which people were riding 
over the highways in steam coaches much as our 
gasoline buses cover rural routes to-day, only not 
with by any manner of means the same speed or 
comfort. 

It is necessary for a correct interpretation of 
the steam vehicle of a few years ago, which is still 
green in the memory of thousands living, to go 
back over those 50 years and see how many prob- 
lems they solved, and give them credit for what 
they accomplished, thereby seeing in a truer per- 
spective the work of our own pioneers of to-day, 
who were responsible for the steam regime begin- 
ning in 1898. 

Chronological Recapitulation 

Let us briefly recapitulate the progress of steam 
abroad to freshen our memories with the activities 
of the pioneers : 

In 1698 Thomas Savery, a Briton, built the first 
steam engine known, not in any sense an engine as 
we know it to-day, but a steam pump for lifting 
water. 

In 1705 Thomas Newcomen, a Scotchman, re- 
vamped the Savery engine and made it practical 
enough to be the ideal steam engine for 60 years, 
until James Watt took it up, improved it and gave 
us the principles of steam as we know them to- 
day. Newcomen's engine was the recognized en- 
gine of the day, all others were imitations of it. 

In 1769 James Watt, the Scotch engineer, added 
the necessary separate condenser, which was what 



the engine lacked, and that very year the steam en- 
gine was used to drive a vehicle. 

In 1769 Joseph Cugnot, the French engineer, 
built the first automobile. He could not do it until 
Watt made the steam engine practical enough. 

In 1770 Cugnot made a steam automobile that 
hauled 2.5 tons 3 m.p.h. and this vehicle is still 
preserved in the form of a model in France. 

In 1802 the first practical steam automobile was 
built, Richard Trevithick, England, using a crank- 
shaft for the first time and driving by gears from 
the engine to the road wheels. 

In 1821 Julius Griffiths, England, gave us the 
first comfortable steam vehicle, the first vehicle to 
have a coach design of body with seats carried on 
springs as we know them to-day. 

Thus was the growth of steam up to the practi- 
cal, comfortable age that we must cover before 
completing the 1898 regime in America. 

Griffiths' Semi-Elliptic Springs 

Julius Griffiths was a literary man and traveler, 
not an engineer, which accounts for his developing 
a comfortable vehicle rather than working on the 
engineering end. He might be considered a real 
pioneer of the maker of to-day, who must essen- 
tially provide a comfortable vehicle. His steam 
automobile, built in 1821-22, was patented in sev- 
eral countries and designed to carry 3 tons of mer- 
chandise or a dozen passengers at 5 m.p.h. It had 
semi-elliptic springs under the body and the mech- 
anism was also spring-mounted. The boiler and 
firebox were behind the rear axle leaving much 
space for passengers or goods ahead. It was built 
by Bramah, the leading engineer of that day. 
Horizontal water tubes were in the boiler, but be- 




Qrlfflths' steam automobile built In 1821-1822 designed to carry 
3 tons of merchandise or twelve passengers at 5 m.p.h. Comfort 
was a feature of the construction 
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ing small, burned out, because water could not get 
into them fast enough. The engine was a two- 
cylinder one and exhausted into a condenser cooled 
by air, this condenser consisting of thin flattened 
tubes much as some modern ones have been made. 
This vehicle was a failure in practical use, but 
stands foremost as the pioneer of the passenger 
automobile of to-day. 

The Squirrel Steamer 

At about the same time David Gordon of Eng- 
land undertook a very novel plan for vehicle pro- 
pulsion. His engine was mounted inside a large 
wide wheel, and tended to climb the wheel as a 
squirrel climbs up its revolving cage, the weight 
of the engine therefore became the propelling 
power, and this wheel attached behind the vehicle 
pushed the vehicle as it rolled. The small engine 
was placed inside a metal drum, serving as a wheel. 
This drum was 9 ft. in diameter and 5 ft. long, 
the smokestack being elbowed to rise at one end of 
the drum. The small wheels on the steam engine 
had teeth that meshed into two rings of internal 
teeth on the inside of the drum. 

A Later Construction 

Not succeeding in his first novel attempt at 
steam propulsion, Gordon began exploiting along 
a different line, and in 1824 obtained a patent in 
which pushers were the propelling means. This 
had the steam cylinders, two in number, in the 
front, horizontally placed on trunnions so that they 
oscillated and drove a crankshaft having eight 
throws. The extra six throws, three on each side, 
were fitted with pushing legs, having feet of con- 
siderable area so as to get a considerable grip on 
the ground. These feet were fitted with bristles 
of whalebone, which made the contact on the 
ground less noisy and destructive than a metal sur- 
face, but they were also fitted with metal spikes 
in case the load was more than the bristles could 
carry. These pushers were between the axles and 
pressed against the ground at an angle of nearly 
45 deg. To stop propulsion these pushers could 
be lifted by ropes attached to them for this pur- 
pose and in turning a corner those on the inside 
could be lifted, leaving the outer ones to do the 
work. It worked successfully, though somewhat 
jerkily, but without sufficient engine power to per- 
mit much speed. Similar pushers were afterward 
fitted. 

Four-Wheel-Drive 1824 

In this same year — 1824 — two Scotchmen, Bur- 
stall and Hill, worked on a coach having a two- 
cylinder engine with boiler at the rear and with 
connecting rods from the walking beams direct to 
cranks on the axle. The particular feature was 
the use of two sets of bevel gears and a lengthwise 
propeller shaft by which the front axle was com- 
pelled to drive the rear one. All four wheels were 
loose on the axle, but connected by pawls and 
ratchets so they could drive on the straights but 
allow the outer ones to overrun in turning corners. 
In this we had the first record of a four-wheel- 
drive vehicle, a design so much in the public eye in 




Gordon's squirrel steamer In which the engine was mounted In- 
side a large wheel and tended to climb the wheel as a squirrel 
climbs In Its revolving cage, the weight of the engine becoming the 
propelling power and pushing the vehicle as Indicated by the 
Illustration 



truck work to-day, especially in the arduous serv- 
ice of war. 

But there were many more of our so-called mod- 
ern constructions in use in those days when Water- 
loo was as fresh in the memory as Warsaw is to- 
day. In 1825 H. Peto made a steam coach fitted 
with a two-speed gear, the pioneer of the gearbox 
of to-day. The automobile was a very light type, 
also an object of attainment to-day, but was not 
used much. 

In 1827 James Nasmyth, the steam-hammer 
man, made both a model and full-sized carriage for 
eight passengers, but after a few months' experi- 
ence this was broken up. Other experimenters of 
less importance were also working. 

Engine for Each Wheel 

W. H. James, England, turned his attention to 
this subject in 1824, but lacking capital accom- 
plished little until he interested Sir J. Anderson as 
a partner. His car used a water-tube boiler carry- 
ing high pressure, with a separate engine for each 
driving wheel and with the valves connected to the 
steering gear in such a manner that more steam 
was given to the outer wheel in turning a curve. 
Here was another substitute for the modern differ- 
ential. This carriage is said to have run over a 
rough gravel road at the rate of 12 to 15 m.p.h. in 
1829. It carried fifteen passengers, was quite 
tasteful in design, and weighed over 3 tons. A 
second carriage was soon built having oscillating 
engines and the feed water heated by the exhaust. 
Financial difficulties stopped the work, however, 
which Anderson took up with a new boiler some 9 
years later, forming a carriage and wagon com- 
pany and building a number of vehicles in Dublin 
and Manchester in 1839 and 1840. 

The idea of placing a separate motor on each 
drive wheel has been tried by several automobile 
concerns within the last 15 years. There are sev- 
eral electric commercial vehicles using it ; and only 
5 years ago the Daimler company in England built 
a gasoline-electric bus for London streets with a 
separate four-cylinder gasoline engine driving to 
each rear wheel. The individual drive idea is 
nearly a century old, and not an innovation of the 
twentieth century. 
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Testing Spring Suspension and Dampers 



CAREFUL work is now being carried on in the industry 
with a view to the eventual perfecting of the spring 
suspension for automobiles and motor trucks. Dur- 
ing the past four years considerable attention has been given 
to this subject in The Automobile, partly in the department 
entitled Engineering Digest (which, being based mainly upon 
technical articles appearing in the French and German peri- 
odicals, ceased to receive nourishment and began to languish 
when the engineers of Europe became absorbed in war prob- 
lems) and partly in original articles. As an example show- 
ing how this material is followed up long after its publica- 
tion, as well as the nature of the questions which arise, there 
is printed herewith a letter from one of the research engi- 
neers of a leading manufacturer of Detroit, and the ap- 
pended answer may meet the requirements of other investi- 
gators. The letter reads in substance as follows: 

Editor The Automobile. — I have just been reading an 
article in The Automobile, issue of June 25, 1914, page 1336, 
wherein mention is made of the published accounts of experi- 
ments with vehicle suspension by Lanchester in England and 
Bobeth in Germany. I would greatly appreciate informa- 
tion from you as to the names of these publications and 
where they can be procured. 

In another article published in The Automobile, issue of 
December 18, 1914, mention is made of a recording device 
perfected by Dr. Bobeth. I am particularly interested in 
this recording device, and if you can give me any information 
regarding it, or tell me where I can procure information, I 
shall greatly appreciate it. 

Detroit, Dec. 11, 1915. (Signature) 

Die Leiatungsverluste und die Abfederung von Kraft- 
fahrzeugen by Dr.-Ing. Erich Bobeth was published in 1913 
by M. Krayn, Berlin W. 57, Germany, and can be obtained 
from him or by order through any book firm dealing in Euro- 
pean books. The accounts of the Lanchester experiments 
were referred to from memory and have not yet been re- 
located. The recording device used by Bobeth to determine 
the damping effect of the friction between spring leaves and 
that of special auxiliary dampers or shock absorbers was 
used in connection with the same author's arrangement for 
measuring and recording the shocks due to inequalities of the 
road surface, and to make its operation clear this arrange- 
ment must first be described. 

Fig. 1 shows a rear and a side view, it being understood 
that the road is represented by rotatable sheaves on which 
projecting blocks with a rounded surface are fastened in 
such manner that they fall off the sheaves after impact with 



the wheels, so that the impact is not repeated at each revolu- 
tion. Two pairs of angle irons AA are laid across the pit 
containing the sheaves, in the direction of the vehicle, and 
recesses are machined into these angle irons to afford a firm 
track for two sliding rails BB which are smoothly planed 
and on their upper face carry the long glass strips DD 
standing on edge and on the under side the racks CC which 
mesh with spur pinions EE. These pinions E on both sides 
are mounted on a common shaft F which is driven by sprocket 
chain G from the shaft H of the sheaves. A coupling J per- 
mits the release of the connection with shaft H [which is 
termed the brake shaft by the author, as the sheaves are 
used for brake tests also]. 

With the coupling in action the rotation of the sheaves, 
caused by the vehicle wheels, is transmitted to the spur- 
pinions E, and these drive through the racks CC the rails 
BB with the glass strips. Their rate of movement is thus 
determined by the gear ratio when the revolutions per sec- 
ond of the brake shaft are counted. The glass strips are 
coated with lampblack, and the styluses K and Kl, on each 
side, are connected with the axle and the vehicle frame, re- 
spectively, and arranged to press elastically against the glass, 
so that oscillations of the axle and of the frame are' inscribed 
automatically in sharp lines in the lampblack, the ordinate* 
representing the amplitude of the oscillations, without reduc- 
tion, and the abscissae the time elapsed during oscillations on 
a scale depending upon the gear ratio of the drive and the 
speed of the brake shaft. Changes in the gear ratio (indi- 
cated in Fig. 1 by an auxiliary set of sprocket wheels) admit 
of getting a suitable time scale for any chosen vehicle speed. 
[It may be noticed in the side view of Fig. 1 that stylus K 
which records the axle movements and stylus Kl which re- 
cords the frame movements are not shown as starting from 
the same ordinate on the glass strip, and it would seem that 
either this variation must be notably smaller in practice than 
it appears in the drawing or else an allowance must be made 
for it in transcribing the oscillation curves from the glass 
strip, at least when the question is that of determining ac- 
curately the time sequence of axle and frame oscillations. 1 

Device for Recording Damping Effects 

The arrangement used for obtaining numerical values for 
the forces tending to reduce the amplitude of oscillations is 
shown in Figs. 2 and 3. The friction between spring leaves 
is usually considered the most important among these forces, 
but measurement shows that it represents only one-fourth to- 





Fig. 1— Side and end view* of testing apparatus used by Bobeth for measuring and recording oscillations 
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Fl0«. 2 and 3— Device arranged for recording and 
measuring damping effects In spring suspensions 
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one-third of the total damping effect produced by various re- 
sistances arising when the vehicle springs are oscillating. 
The movements of spring shackles and bolts as well as of tor- 
sion rods and chain adjustment stays cause more or less fric- 
tion, and the changes in the angle of the power transmission, 
by way of the universal joints, taking place whenever the 
relation of axle to frame is changed by spring oscillation al- 
ways operate in both directions against the oscillations which 
<ause them, the forces required for the acceleration and 
retardation of the moving parts depending largely upon the 
rapidity of the oscillations with which they must keep time, 
and these are not the spring oscillations but the relative os- 
cillations of frame and axle. These relative oscillations are 
very variable and at times of much higher rapidity than the 
spring and axle oscillations [as shown in Fig. 10, page 197 
in The Automobile for January 28, 1915], causing corre- 
spondingly high resistances and frequently, as in case of 
chughole effects, bringing the spring oscillations to a much 
quicker stop than would be expected from their amplitude. 

The spring A is hung with its shackles, in the same manner 
as for static determinations of leaf spring forces, in the two 
supports BB. Over the middle of the spring there is placed 
a sheet iron bow C loosely inclosing the spring leaves and 
fitted with a hook at the top and another at the bottom. From 
the lower hook there is hung a weight Q, causing a deflection 
of the spring. By means of the upper hook the bow strap 
with its load may be raised, so as to relieve the spring com- 
pletely. 

In order to be able to use the apparatus shown in Fig. 1 in 
connection with this device for the recording of the oscilla- 
tions of the spring, the latter is brought into elastically main- 
tained contact with the blackened glass strip by means of a 
stylus secured to the bow strap. 

Tests were made by pulling the bow strap up so high that 
the spring was entirely relieved of load while still maintain- 
ing contact between them. By a sharp stroke the cord by 
which the bow strap was held up was then cut, so that the 
load Q had to be carried by the previously unloaded spring 
alone. The spring began to oscillate and, as the glass strip 
at the same time was moving, the oscillations were recorded 
on it. 

In determining the value of the damping factors which 
bring the oscillations gradually to a stop it was assumed, in 
the simplest cases, that the resistances during the period of 
the oscillations were proportionate to their amplitude, so that 
the relations of the forces are represented in arithmetical 
progressions. With the force applied to produce the first de : 
flection subject to measurement, the value for the damping 
forces may be figured from the equation : 2e = a* — an *„ 



where e is the total damping effect and equals one-half of the 
difference between the forces represented in two successive 
oscillations in the progression. 

The development in details, as given by Dr. Bobeth, is in 
the main mathematical upon this foundation, but is supported 
by a large number of the diagrams obtained from the testing 
apparatus under different conditions of operation. — M. C. K. 



Scientific and Technical Reform 

OBSERVING the rapid growth of German industries and 
trade as well as the efficiency of German war measures 
many prominent Britons have been strongly moved to urge 
the speedy reform of traditional British methods. It is es- 
pecially the science back of the industries upon which atten- 
tion has been focused. Dr. J. A. Fleming in a lecture before 
University College, published in The Engineer of October 8, 
dwelled on the heed of greater efficiency in all production in 
order to carry the war debt of 3000 millions sterling now ac- 
cumulating. Coupling the subject with an explanation of 
his own scientific and inventive work for the improvement of 
range-finding and the use of wireless telegraphy in aero- 
planes, he urged the revision of school and college plans, to 
compel more and better work on the part of students, and 
the energetic extension of co-operative research, both scien- 
tific and industrial. The scientific societies should organize 
and distribute work for definite and formulated problems 
which are too large and complicated for one man. On the 
whole Dr. Fleming seemed to acknowledge the superiority of 
German methods. Different views are represented in the 
presidential address before the Society of Arts, by Dr. Dugald 
Clerk, whose services to automobile engineering are widely 
recognized. The gist of his remarks — which The Engineer 
of November 26 hails as a much needed tonic for every de- 
tractor of British progress and British methods — was that 
"muddling through," as a term supposedly describing the av- 
erage British method, is a bad misnomer, inasmuch as Britain 
is still the most successful nation in the world. He spoke of 
the difference between inductive and deductive methods, as- 
cribing the inductive to England and the deductive to Ger- 
many and holding that the inductive or experimental processes 
for making progress were by far the safest, as shown, for 
example, by the predicament in which the Germans now find 
themselves for having presumed to reason out the results of 
a European war in advance. 

Both papers are well worth reading, even though the dis- 
tinction between "inductive brains" and "deductive brains," 
as accepted by Clerk, must fail to satisfy all scientists, since 
all capable persons invariably both "induce" and "deduce." 
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Pouvailsmith Products 

THE Pouvailsmith Corp., the forma- 
tion of which was announced in 
The Automobile for Dec. 9, 
makes a large line of steering wheels, 
among which a feature is the Warm 
Hand construction which has been on the 
market for several years. This device 
has been greatly improved to conform 
with modern car design and to meet the 
demand for a means of keeping the hands 
warm in winter and on the chilly evenings 
characteristic of many months of the 
year. As now manufactured, the Warm 
Hand wheel consists of a wooden core 
with the heating coil wound spirally 
around it and over this is cast condensite 
under a pressure of 120 tons. All wiring 
is concealed, coming up the steering col- 
umn between the rod and casing, while 
an ingenious commutator replaces the or- 
dinary bushing at the top of the steering 
column, insuring constant electrical con- 
nection and preventing any twisting of 
the wires. Two quadrants of the wheel 
are heated, where the hands naturally 
fall on the rim in steering. A simple 
push switch is used to throw the current 
on and off, the red end of the button 
switching it off while the black turns it 
on. The current consumed is negligible 
and the device is made for cars with 
electrical systems of any voltage. 

The Warm Hand wheels, as well as 
the ordinary types manufactured by the 
corporation, are furnished in folding 
form if desired. The folding wheels 
pivot on the diametrical crossbar, being 
firmly locked in place except when 
folded. A trigger-type lock operated by 
the forefinger renders manipulation 
easy. A button switch is provided for 
operating the horn. 

The 18-in. Warm Hand steering wheel 
(model G) sells for $15 and in the fold- 
ing design (model H) for $20. 

Other products of the corporation are 
radiator filler caps, gasoline tank filler 
caps, control lever balls, moulded elec- 
trical installation and special composi- 
tion moulding. — Pouvailsmith Corp., 
Poughkeepsie, N. Y. 

Evergood Horn for Trucks 

This hand horn operates on the cut 
gear and spiral principle and is claimed 
never to stick, the slightest tap on 
the plunger being sufficient to emit 
a warning note. In testing this horn 
it was placed in a power press set 
to give the exact limit of stroke of the 
hand plunger and after being operated 




Folding type of Warm Hand steering 
wheel. Below, the rim construction Is 
Illustrated. Note heating coll In section 




Evergood hand horn for trucks 




for approximately 60,000 strokes the 
horn was disassembled and micrometer 
measurements taken. This test the man- 
ufacturer states to be equal to two years 
use, the horn being in perfect operating 
condition at the finish and the wear be- 
ing less than 1/1000 in. The standard 
finish of this horn, which is designed 
throughout for motor truck use, is baked 
black enamel for the projector and case 
while the bell and plunger are polished 
nickel. With a 6% -in. oval bell the price 
is $4, while the model with 6-in. oval 
bell lists at $5. — Emil Grossman Mfg. 
Co., Inc., Brooklyn, N. Y. 

National Redwall Tire 

The Redwall tire, illustrated in sec- 
tion herewith, adheres to standard mod- 
ern tire construction, the manufacturers 
claiming no unusual features other than 
very high grade design, material and 
workmanship. The tires are built en- 
tirely by hand, square woven sea island 
duck fabric being used with one extra 
ply, while a double breaker strip is em- 
ployed. The manufacturers claim that 
this construction practically eliminates 
the danger of stone bruises,. The cush- 
ion is built unusually thick and wide, ex- 
tending under the tread down the side 
wall and well beyond any possible point 
of traction. 

In the regular clincher and quick-de- 
tachable clincher styles, a fabric bead is 
used instead of the customary hard or 
soft rubber type, the manufacturers 
claiming that experience has proven the 
fabric bead to be practically unbreakable, 
even when the tire is driven flat. In the 
straight side type the bead consists of 
many strands of heavy piano wire em- 
bedded in fabric. The tread is made 
extra thick and very tough, the open 
steam wrapped tread process being used 
throughout. The red side wall and white 
tread make the tire's appearance attrac- 
tive and give it the name Redwall. The 
tire is made in all types and sizes and 
with both plain and non-skid treads. It 
is guaranteed for 5000 miles. — National 
Rubber Co., Pottstown, Pa. 

Indigan Fan Belting 

This is a special fan belt stock, and 
the manufacturer is making a special 
campaign on belts adaptable particularly 
to the Ford engine. The n< « article is 
called Indigan fan belting, and is made 
from chrome grain leather. It is 
claimed by the maker that from the time 
this leather is started from the green 
hide the idea has been to produce a piece 
of material that will meet the conditions 
under which fan belts operate. 

This concern also makes V-shaped 
fan belts, tire boots, laces for boots and 
hoods, crank pockets, metal hooks of 
various kinds, straps and round belting. 
— National Leather Mfg. Co., Niles, 
Mich. 
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PHENOMENAL is approximately the only word 
that adequately expresses the movement of the 
automobile industry during the year just closing. 
It has been a year unequaled in production, a year 
in which the basic principles of vehicle manufacture 
have received wider attention than heretofore, sev- 
eral companies rather than a few entering the pro- 
duction field. With some increased production 
meant self-preservation and with others it meant 
vastly increased profits. With such increased pro- 
duction, with such simplification of chassis design, 
prices would naturally be reduced. 

While 1915 has been spectacular in results, more 
cars, simpler cars, better cars and lower prices, the 
reasons can only be found by analyzing 1914 and 
1913. The roots of 1915 are found in the two or 
three previous years. Production has been facili- 
tated by the standardizing work the S. A. E. has ac- 
complished, and which has been going on for several 
years. Production has been possible by a greater 
fulfillment of the simplification in design, a move- 
ment which has been under way for three years. 
Simplification has been possible by better planning 
of makers, by more attention to motion study in 
manufacture and by bringing the engineering and 
production departments together so that a design 
was not used unless it were possible to incorporate 
in it sound engineering and easy production. 



The Light, Large Car 

JUST as the Cadillac eight ushered in an epoch 
so, it is probable has the new Marmon, in which 
light weight construction has been studied with such 
exceptional care. Of course the Marmon is not by 
any means the lighest seven-passenger car ever 
built, but it is far lighter than the average car of 
the class which it represents. It is from 20 to 30 
per cent lighter, to descend to actual figures. A cut 
of between one-fifth and one-third in weight is no 
small accomplishment and it is difficult to see how 
it could have been done without the special frame 
design and the aluminum motor. 

Whether this is so or not, there is little doubt but 
that the Marmon will spur on others to attempt the 
same result. Light weight is the greatest factor in 
reducing the expense of upkeep and so is of immense 
importance to the owner. Except in isolated in- 
stances the automobile engineer still has a tendency 
to disregard the weight of his production, but once 
his attention is forced upon it we may expect ad- 
vances as rapid as we have seen before with other 
engineering problems. 



Removing the Glare 

MORE impetus must be given the movement of 
eliminating glaring headlights from our cities 
and country roads. Much has been done during the 
past year, but more remains, and what is left to be 
done must be actively taken up. The glaring head- 
light is an inexcusable danger on the highway. 
There is no necessity for it, because very simple 
anti-glare measures can be adopted by practically all 
motorists, that will not only eliminate the glare but 
leave the illumination of the headlight satisfactory 
so far as picking up objects along the side of the 
road and also distinguishing objects a sufficient dis- 
tance ahead of the car. 

Two or three States have already laws making 
the glaring headlight illegal, and other States will 
enact laws during the coming sessions of their legis- 
latures. The motorists should assist in this rational 
legislation, using their influence to see that no in- 
sane regulations are included and that the law 
placed on the statute book is a just one. The ra- 
tional motorist is as much opposed to the glaring 
headlight as any one. Its elimination is more con- 
ducive to safety. What must be avoided is any State 
placing its mark of approval on any particular type 
of anti-glare device. Such would be dangerous. It 
is possible to dim the glare without injuring the use- 
ful illumination, and it is to this point that motor- 
ists should see that only rational action is taken. 

One important matter to be decided in this respect 
is whether many of the present signal lights in- 
corporated in the headlights are really glare devices 
or not. The police in some cities are making arrests 
and imposing nominal fines on these signal lights, 
and at a recent demonstration of anti-glare devices 
in an eastern State it was the general feeling that 
several of these are really glare types and will have 
to be legislated against. 
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Chevrolet to In- 
crease Stock 

Financial Rumors Current That 
General Motors Will Merge 
with Chevrolet 

New York City, Dec. 22— A meeting 
of the stockholders of the Chevrolet Mo- 
tor Co. has been called for to-morrow in 
this city for the purpose of amending 
the certificate of incorporation of the 
company by increasing the capital stock 
and to authorize the issue of such in- 
creased capital. In October the Chevro- 
let capital was increased from $2,500,- 
000 to $20,000,000. This stock is largely 
held by W. C. Durant and his associ- 
ates, Durant being the organizer and 
dominating spirit in the Chevrolet or- 
ganization. 

It is rumored in financial circles that 
the increase of stock to be arranged for 
to-morrow is a step in a large movement 
to merge the General Motors Co. with 
the Chevrolet Motor Co. It is known 
that Mr. Durant and his associates rep- 
resenting the Du Pont powder and Rem- 
ington arms interests has during the 
past year secured enough of the General 
Motors stock to have control of the or- 
ganization and at the annual meeting 
of the General Motors held in November 
the board of directors was increased 
from fourteen to seventeen and nine new 
names added, only eight of the old board 
being retained. Among the new names 
added were Lammont Berlin, director of 
Aetna Explosives Co., Pierre Du Pont, 
and S. F. Prior of the Union Metallic 
Cartridge and Remington Arms Co. and 
A. H. Wiggin, C. S. Sabin, J. A. Haskell 
and some others, many representing the 
Durant interests. 

100,000 Shares Involved? 

Should a merger of General Motors 
with the Chevrolet Motor Co. be contem- 
plated, it would call for a meeting of 
the stockholders of the General Motors 
Co. at which such action could be taken. 
The transfer, if made, would involve 
over 100,000 shares of General Motors 
stock which the Durant interests hold 
and which is sufficient to control the 
General Motors. At the present market 
price these shares are worth close to 
$50,000,000 and represent the holdings 
of Durant and the Du Pont and Reming- 
ton interests. The General Motors Co. 
has an authorized capital of $60,000,000 
of which $40,000,000 is common. Of the 
remaining $20,000,000 preferred only 
$15,000,000 is outstanding, and $16,500,- 
000 of the common is outstanding. 

Should such a merger take place it 
would be the outcome of the financing 
program of the General Motors Co., go- 
ing back to the difficulties of 1910 when 



Eastern banking interests headed by Lee 
Higginson and J. W. Seligman agreed to 
purchase $23,000,000 of the company's 
five-year notes, thus advancing the Gen- 
eral Motors sufficient cash for the pay- 
ment of its debts and the building up of 
the business. These notes have been 
taken up, the last being redeemed during 
the past fall. During the life of the 
notes the General Motors stock was con- 
trolled by voting trustees until the dis- 
solution of these last October. The ob- 
ject of this voting trust was to prevent 
any coterie of interest securing control 
of the stock and leaving the banking or- 
ganizations without protection. With 
the dissolution of the voting trust it left 
any interest free to secure control of the 
stock. 

May Exchange Stock 

In connection with the rumor for 
merging the General Motors it is sug- 
gested in financial circles that the pres- 
ent increase of Chevrolet stock is needed 
to effect an exchange between Chevrolet 
and General Motors stock, various ratios 
of exchange being suggested. 

Irrespective of whether these rumors 
are true or not the facts are that the 
influence of the Chevrolet interests are 
being rapidly increased and W. C. Du- 
rant is greatly increasing his hold on 
affairs. 

$500,000 Co. to Take Over Over- 
land Sales 

Toledo, Ohio, Dec. 20 — Willys-Over- 
land, Inc., has been organized under the 
laws of Virginia with a capital of $500,- 
000 to take over and handle the sales of 
the entire product of the Willys-Over- 
land Co., this city, of which it is a sub- 
sidiary. All stock of Willys-Overland, 
Inc., will be owned by the Willys-Over- 
land Co. and all officers and directors of 
the new corporation are from the official 
staff of the Willys-Overland Co. 



Studebaker To Spend $1,000,000 
To Increase Production 

Detroit, Mich., Dec. 16 — To-day a 
three-day convention of the branch man- 
agers of the Studebaker Corp. ended 
here. Officials of the corporation an- 
nounced the plans whereby at least 
$1,000,000 will be spent within the next 
few months to provide greater produc- 
tion facilities. Further additions and 
new buildings will be put up, among 
them a new drop-forge plant of at least 
double the size of the present one. 

There were morning and afternoon 
sessions at which many matters of in- 
terest to the branch managers concern- 
ing the Studebaker business in general, 
were discussed. Talks were made by 
many of the officers of the company and 
other officials of the concern. 



Reo 100% Stock 
Dividend 

Capital Increased to $10,000,000 
— Officers and Directors 
Re-elected 

Lansing, Mich., Dec. 21 — A stock 
dividend of 100 per cent was declared at 
the annual stockholders' meeting of the 
Reo Motor Car Co. this afternoon. The 
capital stock of the company was in- 
creased from $3,000,000 to $10,000,000. 
The directors were re-elected and they 
re-elected the present officers of the com- 
pany as follows: President, R. E. Olds; 
secretary-treasurer, D. E. Bates. 

Of the stock, $6,000,000 is issued, the 
balance of $4,000,000 remains in the 
treasury. The company has also paid 
cash dividends totalling 35 per cent this 
year. 

Sales during ten months to the end of 
October totaled $16,658,698 and during 
that period 14,693 passenger cars were 
delivered. Arrangements are being com- 
pleted to build up a large foreign busi- 
ness, which had not been attempted thus 
far. 

The affairs of the Reo Motor Truck 
Co. are also in excellent shape, as an- 
nounced at the stockholders' meeting. 
Sales totaled $2,613,208, as compared 
with $1,306,566 to the same time last 
year, 1480 trucks having been delivered. 
Sales for October to December were 611 
trucks ahead of the corresponding period 
last year. 

Lenox to Build 3-Tonners 

Boston, Mass., Dec. 18 — Officials of 
the Lenox Motor Car Co. are about to 
close negotiations with one of the big con- 
tractors who has an order from the Allies 
to build for it 500 or 1000 vehicles capable 
of carrying 3 tons. They will be 
built at Hyde Park, Lawrence and Fall 
River, the company having acquired re- 
cently factories in the two latter cities 
following its reorganization with a capi- 
tal of $1,000,000. 

General Electric in M. & A. M. 
New York City, Dec. 21 — The Gen- 
eral Electric Co., Schenectady, N. Y., has 
joined the Motor & Accessory Manufac- 
turers. This company is now making the 
Entz electric transmission system. 



Burtsell Whitney Sales Manager 

Hartford, Conn., Dec. 21— On Jan. 1, 
B. W. Burtsell, assistant factory man- 
ager of the Packard Motor Car Co., De- 
troit, will assume the position of sales 
manager of the Whitney Mfg. Co., this 
city. 
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$20,000,000 Merger 
Reported 

Cole, Inter-State, Parker 
Parts, Auburn, Westcott and 
Others May Combine. 

Indianapolis, Ind., Dec. 16.— That a 
deal is pending in automobile circles in- 
volving the merger of some ten or twelve 
automobile and parts makers was con- 
firmed to-day by C. P. Henderson, sales- 
manager of the Cole Motor Car Co. of 
this city. Although Mr. Henderson ad- 
mitted that the Cole company was inter- 
ested in the merger and would be one 
of the many companies merged into a 
huge combine, he would not give out any 
particulars, saying that final details had 
not been arranged. 

It has been known for some time that 
such a consolidation was pending, but 
so secretly have the men behind the move- 
ment worked that it was only recently 
the information leaked out that several 
Indiana firms were interested. It is 
stated on good authority that the Inter- 
State Automobile Co., Parker Auto Parts 
Co., Auburn Automobile Co., Westcott 
Automobile Co. and several Indiana parts 
makers will go into the combine. 

It is said that the actual capital rep- 
resented in the merger will run into 
many millions, conservative estimates 
placing the mark at $30,000,000. Mr. 
Henderson said he believed the deal 
•would be completed within a week. The 
report is that the merger will be cap- 
italized at $20,000,000. 

From Peru, Ind., comes the word that 
the Peru Auto Parts Co. of that city, 
has sent letters to its local stockholders 
offering to buy up the stock at $200 a 
share, which is double its par value, or to 
take them into the new company. 

It is said in Peru manufacturing 
circles the Cole, Inter-State and Auburn 
are some of the concerns in the reorgan- 
ization. Peru Auto Parts stock, which 
has a par value of $100 a share, yielded 
85 per cent in recent years. The Peru 
stockholders have until Dec. 18 to decide 
whether they wish to retain their old 
stock and enter the new company, or 
take the two for one. 

It is not stated what and where the 
other concerns that will enter the new 
corporation are, but it is reported in 
Peru that the plan of the new combine 
centers around Muncie, with Indianapolis 
and Auburn concerns taking part. The 
Peru Auto Parts Mfg. Co. was estab- 
lished in Peru six years ago, coming 
from New York. Since then the stock 
has paid 86 per cent in dividends. 

A Meeting at Muncie 

From Muncie, Ind., comes an authen- 
tic report that a meeting was held in that 



city last week, at which a large number 
of automobile companies were repre- 
sented. It was reported at the time the 
conference was held that a combination 
was in process of formation, but no mem- 
ber of the conference would discuss the 
meeting. Among those who attended the 
meeting were the Ball brothers, who are 
back of the Inter-State company; Eu- 
gene Vatet, a Muncie capitalist; B. W. 
Twyman, formerly of Studebaker, but 
now with Inter-State; John J. Jean, who 
has a large foundry in Muncie and at As- 
bury, Mass.; A. L. Johnson and Roy 
Johnson, and representatives of the 
Motor Gear Co. and other concerns in- 
terested in the plan. 

When interviewed none of the men 
would deny that a combination was on 
foot, but neither would any give out in- 
formation. 

Tax on Car Manufacturers Would 
Net $5,250,000 

Washington, D. C, Dec. 18 — Secre- 
tary of the Treasury in answer to a 
resolution adopted by the Senate regard- 
ing the estimated revenue should taxes 
be laid upon automobiles and tea, has 
sent to the Senate a report showing a 
tax of 25 cents per horsepower on mo- 
tor cars, the tax to be paid by the manu- 
facturers, would bring $5,250,000. Sen- 
ator Gore was the author of the reso- 
lution seeking the information. It is 
understood that he will make use of it 
later when the question of raising 
further revenue for the government is 
before the Senate. 

Timken-Detroit Axle Co. Makes Promo- 
tions and Appointments 

Detroit, Mich., Dec. 20 — The Timken- 
Detroit Axle Co., has appointed J. C. 
Regan general factory manager. Mr. 
Regan, who has been during thirteen 
years with Yale & Towne, Stamford, 
Conn., was until recently assistant gen- 
eral superintendent of that concern. 

W. L. Gleason, who has been assistant 
factory manager of the Timken company, 
has been promoted assistant to the vice- 
president in charge of manufacturing. 

The Timken-David Brown Co., has ap- 
pointed C. S. Dahlquist to the position 
of shop superintendent. Mr. Dahlquist 
was during the last four years chief en- 
gineer of the Lippard-Stewart Motor 
Car Co., Buffalo, and previous to this 
connection was with the Velie Motor 
Vehicle Co., and the International Har- 
vester Co., being chief engineer of the 
latter's automobile division. Mr. Dahl- 
quist will specialize on worm drive for 
motor trucks. 

W. E. Taylor, a graduate engineer of 
Purdue University and recently with the 
Ross Gear Co., Lafayette, Ind., has joined 
the Timken-David Brown Co., in a selling 
and engineering service capacity. 



White Capital to Be 
$16,000,000 

New Company Organized — 
Large Interests Secured by 
New York Capitalists 

Cleveland, Ohio, Dec. 18 — The per- 
sistent rumors that the Morgan inter- 
ests had purchased a substantial in- 
terest in the White company of this city, 
one of the pioneers in the automobile 
business, were set at rest to-day when 
it became known that New York inter- 
ests represented by Chas. D. Barney & 
Co., and Montgomery, Clothier & Tyler 
of that city, secured a very substantial 
interest in the White company. It is 
not known whether the financial control 
will pass from the hands of the present 
White organization, or whether the 
Whites retain 51 per cent in the new or- 
ganization to be known as the White Au- 
tomobile Co., which is being organized 
under the laws of Ohio, with a capital 
stock of $16,000,000. 

The new stock has not yet been listed 
on the stock exchange, but was all sub- 
scribed through the financial houses 
mentioned at $51 and is now selling on 
the New York curb at $53. The stock 
was all taken up, it is stated, in rela- 
tively small subscriptions. 

No Change in Organization 

Although Eastern financial interests 
will be represented on the board of 
directors of the new White Automobile 
Co., it is stated that the present organ- 
ization with Windsor T. White, presi- 
dent and acting treasurer; Walter C. 
White, vice-president and sales man- 
ager; E. W. Hulet, vice-president and 
factory manager, and A. R. Warner, 
secretary, will be continued. 

All of these officials will retain their 
present large holdings and will conduct 
the business as heretofore but their 
stock holdings will not bear the same re- 
lation to the complete stock issue as they 
have in the past. Present stock owners 
will hold the same amount of stock in the 
new organization they had in the old, 
plus the amount of new stock subscrip- 
tion they have procured. 

It has been rumored for some time 
that there was too much inactive capital 
in the White organization due to the 
founder of the company Thomas H. 
White, who created the sewing machine 
business, and also his brother Henry 
White, both of whom died a year ago. 
These brothers had large holdings which 
are at present in the hands of trustees 
and executors which lend practically no 
assistance in the general work of the 
company. It is undoubtedly realized 
that additional Eastern capital will con- 
siderably broaden the interests of the or- 
ganization, and bring influences to bear 
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which should be of material assistance in 
many ways. 

The present White organization is 
capitalized at $8,000,000, made up of 
$5,000,000 common and $3,000,000 pre- 
ferred. In the new company this has 
been doubled, the entire additional issue 
being common. 

During the past year the White com- 
pany has had phenomenal success, par- 
ticularly in its truck department, which 
has been the largest truck producing or- 
ganization in America. 

The White company took up the 
manufacture of steam cars in 1889, their 
first car being completed and put on the 
road April 1, 1901. It was a new type 
of steam vehicle using the generator in- 
stead of the conventional boiler, basic 
patents on which were controlled by the 
White company. The manufacture of 
steam cars was continued steadily from 
April, 1901, to April, 1911, when the com- 
pany took up the manufacture of gaso- 
line cars adopting a French design of 
motor, the Delahaye, which was a pioneer 
in block cylinder construction as well as 
using a long stroke. This type of motor 
has been continued unchanged so far as 
its basic features are concerned from 
that date to the present. The company 
is now manufacturing two four-cylinder 
models having discontinued its six a year 
ago, excepting for custom orders. 



Nelson Heads Miller-Lillich 

Fort Wayne, Ind., Dec. 21— The Mil- 
ler-Lillich Mfg. Co., which will build a 
factory in Fort Wayne in a short time 
for the manufacture of non-skid devices 
for automobiles, has elected the follow- 
ing officers for the coming year: T. O. 
Nelson, president; William Lillich, first 
vice-president, St. Louis; E. G. Reed, 
Fort Wayne, second vice-president; 
W. N. Ballou, Fort Wayne, secretary- 
treasurer and chairman of the board of 
directors. The officers with Harry Mil- 
ler, St. Louis, the inventor, form the 
board of directors. The company is in- 
corporated for $100,000. 



October Exports 
$8,876,395 

1596 Trucks Valued at $4,307,- 
190 and 3479 Cars at 
$2,749,255 

Washington, D. C, Dec. 18.— Tre- 
mendous gains continue to be made in the 
export trade in motor vehicles, according 
to figures announced today by the De- 
partent of Commerce. During October 
last 1596 commercial cars, valued at 
$4,307,190; 3479 passenger cars, valued 
at $2,749,255, and parts, not including 
engines and tires, to the value of $1,819,- 
950, were shipped abroad. During Octo- 
ber a year ago the exports amounted to 
672 commercial cars, valued at $2,286,- 
964; 731 passenger cars, valued at $678,- 
387, and parts, not including engines and 
tires, to the value of $404,360. The ship- 
ments during the nine months ended Oc- 
tober, 1915, amounted to 18,865 commer- 
cial cars, valued at $52,076,406; 34,515 
passenger cars, valued at $29,543,227, 
and parts, not including engines and 
tires, to the value of $12,814,809. During 
the same period of 1914 these exports 
were as follows: Commercial cars, 1309, 
valued at $3,353,509 ; passenger cars, 20,- 
262, valued at $17,888,351; parts, not 
including engines and tires, $4,855,525. 

2021 Cars to United Kingdom 

The United Kingdom's imports of 
American cars in October last amounted 
to 2021 machines, valued at $2,730,468, 
as against 415 cars, valued at $829,982, 
imported during October a year ago. 
During the nine months' period these im- 
ports rose from 5545 cars, valued at 
$5,111,008, in 1914, to 21,455 cars, val- 
ued at $31,379,217, in 1915. 

The shipments to France amounted to 
298 cars, valued at $912,139, in October, 
1915, as against 108 machines, valued at 
$171,049, shipped there in October a 
year ago, while during the nine months' 
period the shipments increased from 1152 



machines, valued at $796,685, in 1914, to 
5183 cars, valued at $13,038,767, in 1915. 

There were no shipments to Germany 
either in October last or in October a 
year ago. During the nine months of 
this year four cars, valued at $2800, were 
shipped to that country, as against 1063 
cars, valued at $799,552, shipped during 
the nine months' period of 1914. 

Forty cars, valued at $25,887, were 
shipped to Italy during October last, 
while in October a year ago the number 
was two and the value $1450. During 
the nine months' period the shipments to 
Italy amounted to 233 cars, valued at 
$151,698, in 1914, and to 210 cars, val- 
ued at $134,901, in 1915. 

814 Cars to "Other Europe" 

Under the heading, Other Europe, 814 
cars, valued at $1,920,176, were shipped 
to unnamed countries in October last, as 
against 346 cars, valued at $1,461,191, 
in October a year ago. These shipments 
amounted to 2736 cars, valued at $3,357,- 
408, during the nine months of 1914, 
increasing to 7502 cars, valued at $20,- 
003,140 during the same period of this 
year. 

During October last 189 cars, valued 
at $202,552, were shipped into Canada, 
as against 127 cars, valued at $143,916, 
shipped there in October, 1914. For the 
nine months' period the official figures 
shows that 3981 cars, valued at $5,024,- 
978, were shipped to Canada in 1914, in- 
creasing to 5238 cars, but with a de- 
creased value to $4,154,137, in 1915. 

Mexico's contribution was $12,250 for 
thirteen cars in October, 1914, while in 
October last it was only $8,200 for five 
cars. During the nine months' period 
the shipment amounted to seventy-three 
cars, value at $87,384, in 1914, and 
eighty-eight cars, valued at $84,141, in 
1915. 

The shipments to the West Indies and 
Bermuda amounted to 267 cars, valued at 
$173,355, in October last, and in October 
a year ago to seventy-two cars, valued 
at $51,792. During the nine months* 
period the exports increased from 466 



Exports of Cars, Trucks and Parts for October and Eight Preceding Months 



Commercial 

Passenger 

Parts, not including engines and tires. 



Total 



France 

Germany 

Italy 

United Kingdom 

Other Europe 

Canada 

Mexico 

West Indies and Bermuda. 

South America 

British Oceania 

Asia and other Ocean in . . . 
Other countries 



Xumber 
672 
731 



-1914- 



AUTOMO BILES 

—October 



Value 
$2,286,964 
678,387 
404,360 

$3,369,711 



Number 
1,596 
3.479 



5,075 



Value 
$4,307,190 
2,749,255 
1,819,950 

$8,876,395 



2 

415 
346 
127 
5 
72 
48 
190 
63 
28 



Total 



1.404 



1,450 
829,982 
1,461,191 
143,916 
8,200 
51,792 
33,242 
169,582 
71,956 
22,991 

$2,965,351 



40 

2,021 
814 
189 
13 
267 
383 
447 
295 
308 

5.075 



25,887 
2,730,468 
1,920,176 
202,552 

12,250 
173,355 
210,840 
360.260 
284,063 
224,455 

$7,056,445 



21,571 



EXPORTS BY COUNTRIES IN OCTOBER 

108 $171,049 298 $912,139 



1,152 
1,063 

233 
5,545 
2,736 
3,981 
73 

466 

963 
3,075 
1,295 

989 

21,571 



-Nine months ending October- 



Number 
1,309 
20,262 



-1914- 



Value 
$3,353,509 
17,888,351 
4,855,525 

$26,097,385 



$796,685 
799,552 
151,698 
5,111,008 
3,357,408 
5,024,978 
87,384 
394,342 
775,504 
2,619,212 
1,240,336 
883,753 

$1,241,860 



Number 
18,865 
34,515 



-1915- 



53,380 



5,183 
4 
210 
21,455 
7,502 
5,238 
88 
2,625 
2,464 
3,594 
3,245 
1,772 

53.380 



Value 
$52,076,406 
29,543,227 
12.814,809 

$94,434,442 



$13,038,767 
2,800 
134,901 
31,379,217 
20,003,140 
4.1S4.137 
84,141 
1.478460 
1.277,326 
3,041,852 
5,474.001 
1,550.991 

$81,619,633 
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cars, valued at $394,342, in 1914, to 2626 
cars, valued at $1,478,360 for the cor- 
responding period in 1915. 

South America Gains 

Our export trade with South America 
is growing steadily. During October 
last 383 cars, valued at $210,840, were 
shipped there, as against forty-eight cars, 
valued at $33,242, exported in October a 
year ago. During the nine months' 
period the exports increased from 963 
cars, valued at $775,504, in 1914, to 2464 
cars, valued at $1,277,326, in 1915. 

British Oceania is also showing a fond- 
ness for America cars, the figures show- 
ing that 447 cars, valued at $360,260, 
were shipped there in October last, as 
against 190 cars, valued at $169,582, ex- 
ported there in October a year ago. Dur- 
ing the nine months' period the exports 
increased from 3075 cars, valued at $2,- 
619,212, in 1914, to 3594 cars, valued 
at $3,041,852, in 1915. 

Asia and Oceania Buy More 

Asia and other Oceania took 295 cars, 
valued at $284,063, from this country in 
October last, as against sixty-three cars, 
valued at $71,956, in October a year ago. 
The shipments for the nine months' pe- 
riod increased from 1295 cars, valued at 
$1,240,336, in 1914, to 3245 cars, val- 
ued at $5,474,001, in 1915. 

Shipments to other countries increased 
from twenty-eight cars, valued at $22,- 
991, in October, 1914, to 308 cars, valued 
at $224,455, in October last, and from 
989 cars, valued at $883,753, during the 
nine months of 1914, to 1772 cars, valued 
at $1,650,991, during the same period of 
this year. 

The table appearing at the bottom of 
page 1158 shows the exports by coun- 
tries in more complete detail. 



Insurance Rates 
Lower 

Underwriters Adopt New 
Rates Effective Jan. 1 — 
To Cancel Policies 

New York City, Dec. 17 — Automo- 
bile insurance rates are lower. At a 
special meeting of the Automobile Un- 
derwriters' Conference new rates were 
adopted for the full form of policy to be 
effective on all policies attaching on and 
after Jan. 1, 1916. Existing policies are 
cancelled, for rewriting must be on a 
short rate basis only. 

The following rules and qualifications 
were promulgated: 

Reductions — Fifty cents allowed off 
Class A rates, 75 cents allowed off Class 
B and C rates, and $1 off Class D and E 
rates shown on schedule, for use of the 
Standard fire form of policy or the Con- 
ference form with the reduced rate of 
indorsement (excluding theft, valuation 
and automatic reinstatement clauses) at- 
tached. 

Electric Automobiles — This and 
next year models, 1% per cent; last 
year, 1% per cent; year before last, 1% 
per cent; three-year old, 2 per cent; 
older models, 2% per cent. Amounts at 
option of underwriter; minimum pre- 
mium, $10. A reduction of M per cent 
allowed for restricted form; minimum 
premium, $10. 

Dealers' Automobiles — On new gaso- 
line and steam cars charge 2V* per cent 
in column A, 2% per cent in columns B 
and C, and 2% per cent for all others. 
On new electric cars charge 2 per cent 
for all models. On all second-hand cars 



New Insurance Rates in Tabulated Form 



•Original list price of 
automobile when new. 


Class A. 
$3,500 and up. 


Class B. 
$2,100 to $3,499 


Class C. 
$1,200 to $2,099 


Class D. 
$700 to $1,199 


Class E. 
$899 and under 


This year and next year 
models. 


$1.50 


Insure for not to exceed actual cost. 
*I75 1 $1.75 [ $2.00 | $2.00 


Last year models. 


Amount of Ins. 
at option of Co. 


80% of original 
list price. 


Insure for no 

70% of original 
list price. 


t more than 

50% of original 
list price. 


80% of original 
list price. 


♦1.75 


$2.25 


$2.50 


$2.75 


$3.00 


Year before last models. 


Amount of Ins. 
at option of Co. 


50% of original 
list price. 


Insure for no 

50% of original 
list rpice. 


t more than 

40% of original 
list price. 


40% of original 
list price. 


$2 25 


$3.00 


$3 25 


$3.75 


$4 00 


Three-year-old models. 


Amount of Ins. 
at option of Co. 


40% of original 
list price. 


Insure for no 

40% of original 
list price. 


t more than 

30% of original 
hat price. 


30% of original 
list price. 


S3 25 


$4 00 


$4.25 


$4.75 


$5 00 


Older models. 


Amount of Ins. 
at option of Co. 


30% of original 
list price. 


Insure for DO 

30% of original 
hst price. 


t more than 

30% of original 
list price. 


30% of original 
list price. 


$5.00 


$5.25 


$5.25 


$5.50 


Jfi no 



•Excluding cost of additional equipment and extra bodies. 
Minimum premium full form policy, $10. Restricted form, $5. 



1 per cent additional rate must be 
charged. No rate cancellation allowed 
with a minimum charge of $1, except 
that the minimum charge on new cars 
listed at less than $1,200 shall be 50 
cents. Amounts insured at option of 
underwriters. A reduction of % per 
cent will be allowed for the attachment 
of the reduced rate indorsement, but in 
all cases the minimum charges of $1 
and of 50 cents shall apply as above in- 
dicated. . 

Note — Automobiles in the hands of 
dealers may be written under the or- 
dinary form of policy at urates provided 
for private pleasure was subject to can- 
cellation on a short rate basis only, ex- 
cept pro rata cancellation may be al- 
lowed when a new policy is issued on 
the same car. 

Theft, Full Coverage — For $15 addi- 
tional premium, the indorsement pro- 
vided for this purpose may be attached 
to the policy, giving protection against 
loss by theft for the full amount. 

Fire Extinguisher Allowance — An 
allowance of 15 per cent may be granted 
from the premium obtained under all 
rates named in this schedule (except 
from the $15 additional charge for full 
theft coverage) for the attachment of 
the fire extinguisher indorsement as 
provided under conference rules. 

Personal Effects Clause — The pol- 
icy may be extended to cover personal 
effects, a specific amount being insured, 
at the same rate as charge on the auto- 
mobile. Theft, robbery and pilferage 
not covered. 

Additional Bodies — In determining 
the original list price of automobiles hav- 
ing more than one body the list price of 
the automobile equipped with the higher 
priced body shall be taken as the orig- 
inal list price. No change to be made in 
the classification of cars during the pol- 
icy period. In the case of automobiles 
equipped with an extra body or bodies a 
specific amount must be applied to the 
chassis and equipment and to each 
body, the same rate being charged on 
the extra body or bodies as is charged on 
the automobile. 

Snyder Resigns from Arbenz 

Chillicothe, Ohio, Dec. 21 — C. O. 
Snyder, engineer and factory manager 
of the Arbenz Car Co., Chillicothe, Ohio, 
has resigned but has not announced his 
plans for the future. 

Mr. Snyder was one of the pioneers 
in designing eight-cylinder motors in 
America, having built one in 1906. 

Bates Is Re-Elected Chairman 
Lansing, Mich., Dec. 16 — Don E. 
Bates, secretary-treasurer of the Reo 
Motor Car Co., has been re-elected chair- 
man of the Manufacturers' and Jobbers' 
division of the Lansing Chamber of Com- 
merce. 
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S.A.E. Studies Army 
Requirements 

Tactical Methods of Handling 
Supplies for a Division, Met- 
ropolitan Section Subject 

New York City, Dec. 17 — At a meet- 
ing of the Metropolitan Section of the 
Society of Automobile Engineers, held at 
the Automobile Club of America, Capt. 
Gordon Johnson, of the 11th Cavalry, 
U. S. Army, delivered a lecture on the 
requirements of army transport service. 

Captain Johnson stated that it was not 
his idea to outline the specifications of an 
ideal track for army service, but on the 
other hand to point out the problems with 
which an army transport system has to 
deal in maintaining supplies and per- 
forming other necessary duties. In dis- 
cussing the requirements of army service, 
Captain Johnson pointed out that the 
division is the tactical part of an army 
which must be considered in arranging 
for transportation. It consists of an en- 
tire unit in itself and has its independ- 
ent baggage train. It was pointed out 
that the 15,000 men in such a division 
could march only 12% miles per day 
and that in marching order, the division 
was weak and unprepared either for 
offense or defense. The task of feed- 
ing a division on a march was an enor- 
mous one and also that of deploying it 
into battle formation is another difficult 
task. 

Captain Johnson in his address pointed 
out the importance of the transport sys- 
tem in maintaining the morale of the 
troops which is all important in creating 
the effectiveness necessary for a suc- 
cessful campaign. 

Detroit Auto Products Co. Formed 
Detroit, Mich., Dec. 17 — Automobile 
parts and accessories on a large scale 
are to be made by the Detroit Auto 
Products Co., a new concern which has 
been incorporated and whose capital 
stock is temporarily $50,000. Those in- 
terested in the company are Joseph, 
Eugene and Leo Siegel, respectively 
secretary and general manager, treas- 
urer and assistant general manager of 
the American Lady Corset Co., Detroit. 

Chalmers Starts Instruction School 

Detroit, Mich., Dec. 20 — The Chal- 
mers Motor Co., recently started an 
instruction school for the benefit of its 
employees, and, according to S. H. 
Humphrey, vice-president in charge of 
manufacturing, the initiative of the com- 
pany is meeting with ready response 
among the 5000 men now employed. 

The classes which are held in the new 



auditorium are under the direction of 
C. G. Arthur, a mechanical engineer and 
technical writer. They meet after the 
regular working hours, on Tuesday and 
on Friday, there being two sessions, one 
at 3.15 and the other at 5.30 p. m. At 
the first sessions the instruction consisted 
in lessons in reading blue prints, review 
work in mathematics, talks on general 
shop practice. Gradually the members 
will be made familiar with every step in 
the manufacture of a Chalmers car, so 
that they can be transferred from one 
department to another, with practical 
knowledge as to the work they will have 
to perform in the particular department. 

Packard Truck Sales Managers 
Find Business Booming 

Detroit, Mich., Dec. 15— Monday and 
Tuesday truck sales managers of the 
branches of the Packard Motor Car Co., 
met here at a convention held at the 
Packard plant. They reported that the 
year now ending was the best they ever 
had and that the outlook for 1916 is such 
that the demand for trucks and delivery 
cars will be greater than manufacturers 
anticipate. The scheduled output of 
Packard trucks for next year has al- 
ready been largely contracted for and it 
will probably necessitate an increase in 
production over the number originally 
planned. The sales managers say that 
the demand for the trucks has been grad- 
ually increasing all through the land, 
and that it will continue stronger, as 
business men are realizing more and 
more that the truck or delivery car is 
the means of more business and saves 
them money. 

It was announced by the Packard of- 
ficials that, beginning this week, the first 
deliveries will be made of the two latest 
models known as the light duty models, 
respectively of 1 and 1% tons. 

Those in attendance were: Hartley 
Howard, Jr., Pittsburgh; F. A. Jones, 
Chicago; T. P. Myers, New York; H. S. 
Norton, Cleveland; G. E. Pagett, St 
Louis; S. L. Prime, Boston; W. F. 
Roth, Philadelphia; C. C. Spencer, De- 
troit. 

Oakland Service Managers Meet 

Pontiac, Mich., Dec. 18 — About sev- 
enty-five service managers from Oakland 
branches and agencies throughout the 
country, met at the plant of the Oakland 
Motor Car Co., here, this week, to become 
thoroughly acquainted with the new Oak- 
land eight and the service policy of the 
company. 

W. C. Andrews Dies 

New York City, Dec. 21— W. C. An- 
drews, advertising manager of the Edi- 
son Storage Battery Co., Orange, N. J., 
died suddenly yesterday. 



Guayule Rubber In- 
dustry to Boom 

Recognition of Carranza Gov- 
ernment by United States 
Gives Confidence 

Torreon, Mexico, Dec. 17 — If circum- 
stances and outward indications count 
for much the guayule rubber industry is 
on the verge of the greatest boom in its 
history. Immediately following the an- 
nouncement that the United States had 
recognized Carranza and his de facto 
government the American representa- 
tives of a number of large synidicates 
flocked into this part of the country and 
began purchasing leases on guayule pro- 
ducing land. Many such leases had al- 
ready been entered into with the owners 
of the land while the latter were refugees 
in the United States. It is estimated 
that not less than 10,000,000 acres of 
land upon which the guayule shrub 
grows profusely have been leased to 
Americans during the last two weeks. 
The leases only cover the guayule shrub, 
and do not interfere in any manner with 
any other uses to which the owners of 
the land may want to put their respec- 
tive properties. The guayule producing 
region is confined principally to the 
highlands of the States of Coahuila, 
Durango, Zacatecas and Nuevo Leon. 

New Factories Planned 

It is stated this rush to obtain leases 
on land for the use of the guayule shrub 
that grows thereon is preliminary to the 
establishment of a number of new rub- 
ber factories in this section. In fact, it 
is known that the building of two new 
factories of this character will soon be 
started in Torreon. In both instances 
the principal stock will be held by Amer- 
ican automobile tire manufacturers, it is 
stated. T. F. Oberton of Detroit, Mich., 
and Frank Serrenth of Indianapolis, 
Ind., are here arranging for building the 
factories. 

New Shrubs Grown 

During the five years that the manu- 
facture of guayule rubber has been 
greatly curtailed on account of the revo- 
lutionary disturbances the cut-over lands 
have grown a new supply of the shrubs 
and the raw material is now in greater 
abundance than it was at the beginning of 
the industry. This is due also to the fact 
that large tracts of land that were seeded 
with guayule when it was found that the 
shrub was valuable are now covered with 
a bountiful crop of the raw material. 

Extensive Experiments 

For several years the Intercontinental 
Rubber Co. had several expert American 
botanists in its employ for the special 
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purpose of devising the best means of 
propagating the guayule shrub. These 
scientists conducted their experiments on 
an extensive scale upon the Cedros 
hacienda and were successful in proving 
that the shrub could be successfully 
grown from the seed. 

200,000 Overlands for 1916 

Boston, Mass., Dec. 20— There were 
150 dealers affiliated with the Connell & 
McKone Co., Eastern Massachusetts dis- 
tributors of the Overland and Willys- 
Knight cars present at the annual ban- 
quet of the organization here this eve- 
ning at the Hotel Lenox. W. J. Connell 
presided. There were factory repre- 
sentatives present to explain things to 
the dealers about the increased produc- 
tion. 

Joseph McDuffie, assistant sales man- 
ager, said that the factory contemplated 
an increase in production of from 45,000 
cars in the 1915 season to at least 200,- 
000 cars in 1916, and perhaps 225,000. 

W. B. Sawyer, was introduced as the 
man who is to have charge of the New 
England zone to be established at Boston 
Jan. 1 next. It will be one of thirteen 
such zones. 

Mr. Connell said there would be some- 
thing very new given out at the New 
York show which would create as much 
of a sensation as the announcement made 
recently of the $615 cars. Just what it 
was he could not state, he said, but 
urged all the dealers to try to go to New 
York to be present when the announce- 
ment is made by Mr. Willys. 

Puritan Buys Cyclecar Service 

Detroit, Mich., Dec. 18 — The Puritan 
Machine Co., this city, has purchased the 
complete service and repair parts of the 
Scripps-Booth Cycle Car Co. and these 
can now be obtained from the Puritan, 
company. The purchase makes a total 
of seventy-one companies whose service 
and repair parts have been taken over 
by the Puritan concern. 

Locomobile Adopts Eisemann 

New York City, Dec. 18 — The Loco- 
mobile company, Bridgeport, Conn., has 
adopted type EMR6 dual Eisemann mag- 
neto and type DC Eisemann coil as 
standard equipment on its passenger 
cars, which will all be six-cylinder de- 
signs for the coming season. 

Detroit Gets New Freight Cars 
Detroit, Mich., Dec. 17 — The first lot 
of the new automobile freight cars of 
which the Michigan Central railroad has 
ordered more than 2500, are expected 
here Dec. 26. Probably twenty-five a day 
will be added to the Detroit yards, and 
by the end of the month it is expected 
that there will be considerable relief of 
the congestion in this district. 



Gasoline Prices Still 
Higher 

Unprecedented Demand with 
Scarcity of Supply Affects 
Rates in All Sections 

New York City, Dec. 18 — The Texas 
Co. to-day raised the price of gasoline to 
21 cents a gallon wholesale and The 
Standard Oil Co. has followed suit with 
a 1-cent rise making the price to owners 
21 cents a gallon. Consumers last May 
were paying 11 to 15 cents a gallon. Then 
prices rose gradually at the rate of 
about 1 cent a month. 

The reason for the advance given by 
the oil companies is that the demand has 
exceeded the supply. Experts say 
30,000,000 barrels will be consumed in 
the United States in 1916. There is an 
unusual shortage of crude oil from which 
to refine the gasoline, and hauling facili- 
ties for the crude product to the East- 
ern terminals are anything but the best. 

General Advance in East 

A general advance, following New 
York prices, has occurred in the East. 
All points in New York and Connecti- 
cut are on 21 cents a gallon basis; other 
New England States 22 cents. At 
Washington, D. C, and Alexandria, Va., 
the advance was 1% cents, making pres- 
ent price 19% cents. 

Gasoline, tank wagon basis, has been 
advanced 1 cent at all stations in South 
Carolina. At Charleston, S. C, the 
price is now 21% cents. 

The Atlantic Refining Co. has ad- 
vanced the price in Pittsburgh, tank 
wagon basis, 1 cent to 20 cents. The 
prices at the service stations range from 
20 to 24 cents a gallon. 

St. Louis gasoline is now quoting at 
14.9 cents a gallon by both Standard Oil 
Co. and Independents. Denver prices 
have been raised 1 cent to 21, the high- 
est there in two years. 

Gasoline in Minneapolis has advanced 
at the filling stations to 16% cents. This 
is a total of 6 cents since last summer. 
The last previous advance was Nov. 23. 
At Duluth the price is 20 cents. Last 
summer the price was 10 cents. 

Gasoline in Texas took another leap, 
going from 19 to 21 cents, the highest 
price for gasoline in recent years. It is 
predicted by oil dealers that the price 
will go to 25 cents. 

Boom in Tampico Oil Fields 

Tampico, Mexico, Dec. 21 — Industrial 
affairs and business conditions generally 
in Tampico and the adjacent oil fields 
are rapidly getting back to normal. 
American well drillers and other skilled 
laborers from the United States are 



flocking into the different oil camps in 
large numbers. New arrivals are com- 
ing in on every boat and train and there 
are already strong evidences of a re- 
vival of the oil boom that was in exist- 
ence here when revolutionary events put 
a stop to development and promotion op- 
erations. New rigs for boring wells are 
being sent into the different oil fields 
daily and the work of exploitation will be 
in progress on an extensive scale within 
a few weeks. Much new tankage is be- 
ing received and all of the tank farms in 
the vicinity of Tampico are to be en- 
larged. 

The present steel storage tank fa- 
cilities of the Tampico territory are 
approximately 18,000,000 barrels, and 
earthen tanks perhaps 2,000,000 bar- 
rels. It is said that the existing stocks 
are nearly equal to the storage capacity. 
If things go as well with the industry 
during the coming year as is now in- 
dicated the storage facilities of the pro- 
ducing districts and Tampico at the 
close of 1916 will probably be three times 
what they are to-day. Unless wonderful 
improvements and additions in trans- 
portation and marketing facilities are 
obtained meanwhile so that the product 
can be moved more promptly than in the 
past. 

It is expected that with a further im- 
provement of conditions here in the mat- 
ter of pipe line and tank-steamer trans- 
portation the Pierce Oil Corp. will open 
its 30,000-barrel refinery at Vera Cruz. 
The plant has been closed for several 
years. It is also reported that the com- 
pany will enlarge its refinery at Tampico 
during the coming year. The refining 
and asphalt plant of the Mexican Petro- 
leum Co. at Ebano which was built in 
the early days of oil development in the 
Gulf coast region will be either greatly 
enlarged, it is said, or the Doheny inter- 
ests which own it and the Huasteca Pe- 
troleum Co. will build a new plant of large 
capacity at Tampico. The Huasteca Pe- 
troleum Co., recently finished building a 
10,000-barrel topping plant here, and the 
Standard Oil Co. of New Jersey began 
operating a new 4000-barrel plant of 
similar type in the suburb of La Barra. 
The new refinery of the Eagle Petroleum 
Co. at Tampico is also in operation. The 
same interests own the refinery at Mina- 
titlan, on the Isthmus of Tehunatepec. 

Among the larger companies that are 
said to have under consideration plans 
for the building of refineries at Tampico 
or in this vicinity are the East Coast 
Oil Co., which is understood to be owned 
by Southern Pacific interests; the Corona 
Petroleum Co., a subsidiary of the Dutch- 
Shell Trading and Transport Co., the 
Penn-Mex Fuel Co., the Magnolia Petro- 
leum Co., The Texas Co., the Gul-Re- 
fining Co., and the Mexican Oil Co. Most 
of these companies have large quantities 
of oil in storage here at this time. 
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Briscoe Capital to Be 
$6,000,000 

Swift Interests Behind New 
Co. — Lewis Plant Bought— 
30,000 Cars Planned 

Jackson, Mich., Dec. 17 — Final ar- 
rangements for the reorganization of 
the Briscoe Motor Co. and its affiliated 
concern, the Argo Motor Co., both of this 
city, were made to-day whereby the 
Swift interests of Chicago are to back 
the greatly enlarged organization orig- 
inally brought to this city by Benjamin 
Briscoe and his associates. The deal 
means an increase in the capital stock 
of the Briscoe Motor Co. to $6,000,000, of 
which $4,600,000 is common and the bal- 
ance preferred. 

Coincident with the perfecting of this 
enlargement, it becomes known that the 
large and modern plants of the Lewis 
Spring & Axle Co. here have been bought 
by the Briscoe combination, as well as 
some of the equipment in them. These 
plants have been occupied in the produc- 
tion by the Lewis concern of the Hollier 
eight, but the purchase does not mean 
that Lewis will go out of business. On 
the contrary, the plant at Chelsea, 
Mich., which Lewis bought in August, 
will be used for the making of the Hol- 
lier eight, according to Fred Lewis. This 
is the old Flanders plant and is a large 
four-story structure. It has been fully 
equipped with all the necessary machin- 
ery and equipment by the Lewis com- 
pany and has been in operation for some 
time. Its production capacity is 20,000 
cars or more. 

Some time ago this movement of pro- 
viding greater production facilities was 
begun by the Briscoe concerns, and as 
was reported in The Automobile for 
Nov. 11, the Jackson Motor Parts Co. 
was formed with a capital of $200,000 to 
make parts for Argo and Briscoe cars. 
More recently, the machinery and equip- 
ment of the new defunct Mason Motor 
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Car Co., Waterloo, Iowa, was bought and 
has been brought to Jackson for instal- 
lation in the motor parts plant. The 
plant of the Jackson Metal Products Co. 
has also been taken over to give added 
production facilities. 

Benjamin Briscoe is still the head of 
the reorganized company; Frank Bris- 
coe, who only recently became general 
manager of the old company, appears in 
the new as vice-president in charge of 
manufacturing; L. E. Wilson of Chi- 
cago, who recently became associated 
with the Briscoe concern as general 
manager, has the title of vice-president 
in charge of sales and advertising in the 
new combination. 

The result of all these added produc- 
tion facilities is said to be a schedule of 
30,000 cars for the first year, of which 
6000 are to be light deliveries, 10,000 
the present models, and 16,000 a new 
four-cylinder design at low price. 

Market Prices Higher 

New York City, Dec. 21— With the 
exception of a 2-cent drop in aluminum, 
market prices last week were higher. 
Copper, both electrolytic and lake, went 
up to 20 cents a pound and tin closed 
yesterday at $40 per 100 lb., just $2.26 
higher than the opening price on Tues- 
day. Steel prices remained constant 
throughout the week. 

Gasoline prices last week resumed 
their upward movement with the fuel 
growing scarcer each day. 

Fine up-river Para again went up, 
reaching 77 cents yesterday. It is ex- 
pected that the high price of rubber in 
all grades will have a material effect in 
a general rise in tire prices in the near 
future. 

National Acme Mfg. Co. to Increase 
Capital $6,500,000 

Cleveland, Ohio, Dec. 20 — Stockhold- 
ers of the National Acme Mfg. Co. have 
received notice of a prospective increase 
in the capital stock from $2,500,000 to 
$9,000,000. 

This increase is said to presage the 
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consolidation of the Windsor Machine 
Co. of Windsor, Vt., with the National 
Acme Mfg. Co., which would require ap- 
proximately $3,500,000, but this deal at 
the present time is only in the tentative 
state. 

Should the present plans go through 
the company's stock will consist of 
$1,500,000 of 6 per cent preferred stock 
and $7,500,000 common stock. A por- 
tion of each issue would be sold to pro- 
vide funds to take care of the purchase 
of the Vermont company. 

The National Acme Mfg. Co., among 
other things, manufactures machine 
tools and automobile and electrical parts. 

Ajax Rubber Co. Formed with 
$5,000,000 Capital 

Trenton, N. J., Dec. 18 — To refinance 
and increase its output the Ajax 
Rubber Co. has been incorporated with a 
capital of $5,000,000, of which $3,000,- 
000 will be issued. The par value of the 
stock is $50 a share. The new company 
will take over the business and good will 
of the Ajax-Grieb Rubber Co. and the 
stock of the latter company canceled 
is acquired by the new company. The 
stock has been underwritten at $66 a 
share. 

A new plant, 200 by 350 ft, three 
stories, is at present being built. The 
foundations will permit the building of 
three additional stories. 

Beginning with a cash capital of $18,- 
500, to which no future cash investment 
was added, except the sum of $100,000 
during the year 1911, the present net 
assets of over $2,000,000 represent an 
accumulation of surplus profits after 
payment of dividends. The net earnings 
for the last four fiscal years ended Aug. 
31, 1915, averaged over $430,000 per 
annum, equivalent to over 14 per cent 
on a par value of $3,000,000. The par- 
pose of the present financing is to retire 
all the outstanding preferred stock of 
the Ajax-Grieb Rubber Co., and to 
finance the contemplated extension of its 
factories, which will materially increase 
its output. 

The net sales, it is predicted, for the 
current year based on actual earnings of 
3% months and contracts closed should 
approximate $760,000, or 26 per cent on 
the $3,000,000 stock to be issued. 

Hercules Elects Directors 
Canton, Ohio, Dec. 16 — Following 
the organization of the Hercules Motor 
Mfg. Co. last week, it has been an- 
nounced that operations will be started 
in February. At a meeting of those 
interested in the plant, the following 
directors were elected: H. H. Timken, 
J. G. Obermier and O. J. Strayer, of 
Canton; G. M. Mather, of Cleveland; L. 
Pulcher of Detroit, and Charles Balough 
of Springfield. 

After the election of directors Charles 



Daily Market Reports for the Past Week 

Week's 

Material Tuee. Wed. Thur. FrI. Sat Mon. Ch'ge 

Aluminum 58 .58 .58 .58 .58 .S6 —.02 

Antimony 38)4 .38)4 .38 .38 .38 .38 — .00)4 

Beams and Channel*, 100 lb 1.97 1.97 1.97 1.97 1.97 1.97 

Bessemer Steel, ton 30.00 30.00 30.00 30.00 30.00 30.00 

Copper, Elec., lb. 19)4 .19)4 .19)4 .19)4 .19)4 .20 + .00)4 

Copper, Lake, lb 19J4 .19*4 .19*4 .19)4 .1954 .20 +.00)4 

Cottonseed Oil, bbl 8.34 8.34 8.35 8.35 8.35 8.60 +.26 

Cyanide Potash, lb 28 .28 .28 .28 .28 .28 

Fish Oil, Menhaden, Brown 48 .48 .48 .48 .48 .48 

Gasoline, Auto, bbl 20 .20 .20 .20 .20 .21 +.01 

Lard Oil. prime 92 .92 .92 .92 .92 .92 

Lead, 100 lb 5.40 5.40 5.40 5.40 5.40 5.40 

Linseed Oil 61 .61 .61 .61 .61 .62 +.01 

Open-Hearth Steel, ton 31.00 31.00 31.00 31.00 31.00 31.00 

Petroleum, bbl., Kansas, crude 1.20 1.20 1.20 1.20 1.20 1.20 

Petroleum, bbl., Pennsylvania, crude 2.10 2.10 2.10 2.15 2.15 2.15 +.05 

Kapeseed Oil, refined 88 .88 .88 .88 .90 .90 +.02 

Rubber, Fine Up-River, Para 72 .73 .74)4 .74)4 .75 .77 +.05 

Silk, raw, Italian 5.25 ... ... 5.25 

Silk, raw, Japan 4.70 ... ... 4.65 —.05 

Sulphuric Acid, 60 Baume 1.00 1.00 1.00 1.00 1.00 1.00 

Tin, 100 lb 37.75 37.75 38.50 38.50 38.50 40.00 +2.25 

Tire Scrap OS'/, .05)4 .05)4 .05)4 .05)4 .05)4 ... 
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Balough was elected president; Gordon 
Mather was elected vice-president and 
0. J. Strayer, secretary and treasurer. 

The location of the plant will be near 
the Aultman group and 6 acres of ground 
have been purchased. The first building 
will cost $75,000. The building will be 
65 by 400 ft. of reinforced concrete 
and two stories high. New machinery 
will cost over $75,000. 

Gier & Dail Capital $500,000 

Lansing, Mich., Dec. 16 — The Gier & 
Dail Mfg. Co., manufacturer of sheet 
metal stampings has increased its capi- 
tal stock from $300,000 to $500,000 of 
which $400,000 is paid in, and will soon 
begin making automobile bodies, besides 
increasing the production of its other 
lines. A new plant is to be put up for 
the body department W. K. Prudden is 
president of the company; Harry E. 
Bradner, vice-president; B. S. Gier, 
secretary and manager, and H. F. Har- 
per, treasurer. 

Franklin Capital Now $2,600,000 

Albany, N. Y., Dec. 15— The H. H. 
Franklin Mfg. Co., Syracuse, has in- 
creased its capital from $1,500,000 to $2,- 
600,000. 

Dividends Declared 

Electric Storage Battery Co.; 1 per 
cent from net earnings on both common 
and preferred, payable Jan. 3, to holders 
of Dec. 21. 

Firestone Tire & Rubber Co.; quar- 
terly of W per cent on preferred and 
5 per cent on common, payable Jan. 15. 



Security Prices 
Lower 

General Motors Drops 37 
Points — Packard Features 
with 25-Point Rise 

New York City, Dec. 21 — Automobile 
and accessory securities were dull and 
lower in price last week, a number of 
the prominent issues showing losses. A 
reaction set in on a number of the stocks 
which heretofore have shown strength 
on the exchange. General Motors broke 
around the latter part of the week, said 
to be due to a readjustment of the price 
at which it has been carried in banking 
loans. The closing price yesterday was 
601, just 37 points under last Monday's 
price. Chevrolet dropped 10 points and 
the new White stock went down 58 
points. The New York Curb Market 
Assn. has approved for temporary quo- 
tation and trading 320,000 capital shares 
of the White stock, par value $50, to be 
traded in when-as-and-if-issued. 

Notwithstanding the general dullness 
of the market, several of the issues 
showed considerable strength. Packard 
common went up 25 points and closed 
yesterday at 175. Studebaker common 
showed a gain of 3 points. This stock 
went up on heavy buying on Wednesday 
and while speculative attention centered 
upon it the stock was nevertheless very 
strong, but when another stock came to 
the fore, the rise petered out. What hap- 
pened to Studebaker was typical of the 
whole market and revealed its pro- 
fessional character. Willys-Overland 



common rose 5 points. A preliminary 
estimate of the Overland earnings for 
the fiscal year show net profits around 
$15,000,000, a figure which would equal 
better than 65 per cent on the present 
$21,000,000 of common stock after tak- 
ing out the 7 per cent dividend on the 
$15,000,000 preferred. 

Issues on the Detroit Exchange were 
in sympathy with the local markets. 
General Motors went down 25 points and 
Paige dropped 15 points. Packard 
featured the market with a 32-point rise, 
the closing on Saturday being 184. 

Akron Rubber Co.'s to Pay $800,000 in 
Dividends 

Akron, Ohio, Dec. 18 — Payments of 
dividends announced by the large rub- 
ber companies of Akron, Ohio, will total 
more than $800,000 Jan. 1. It is believed 
that about half of the amount will be 
paid to stockholders living in Akron. 

Lee Tire Incorporated for $750,000 

Albany, N. Y., Dec. 16 — The Lee 
Tire & Rubber Corp., has incorporated 
with a capital of $750,000. The directors 
are R. E. Corcoran, Brooklyn; Edward 
Roeder, Ridgefield Park, N. J., and 
James Gru, Brooklyn. 

H. A. Lozier Co. Incorporated 
Cleveland, Ohio, Dec. 20— The H. A. 
Lozier Co. has been incorporated with 
a capital of $10,000 to manufacture and 
deal in automobiles. The incorporators 
are: H. A. Lozier, A. W. Foote, E. G. 
Tillotson, Frank G. Ginn and R. B. 
Sheridan. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



, 1914 , 

Bid Asked 



pfd. 



com. 
pfd.. 



tAju Rubber Co. . . 
Aluminum Castings 

J. I. Caae pfd 

Chalmers Motor Co. com . . . 
Chalmers Motor Co. pfd .... 

Chevrolet Motor Co 

Electric Storage Battery Co. 
Firestone Tire ft Rubber Co. 
Firestone Tire ft Rubber Co. 
Genera] Motors Co. com. . . . 

General Motors Co. pfd 

B. F. Goodrich Co. com 

B. F. Goodrich Co. pfd 

Goodyear Tire ft Rubber Co. con 
Goodyear Tire ft Rubber Co. pfd 

Gray ft Davis, Inc., pfd 

International Motor Co. com 

International Motor Co. pfd 

Kelly-Springfield Tire Co. com. . 

Kelly-Springfield Tire Co. 1st pfd 







69 


6954 


95 


100 


8354 


8854 




90 


150 


160 


87 y> 


9254 


100 
136 
64 


103 
137 
66 


350 


360 


690 


705 


110 


111 


112 




79 


83 


501 


510 




95 


12054 
7254 


121 


ISg 


25 


73 


9354 


96 


11354 


114 


188 


191 


336 


339 


100 


102 


113 


114 



65 
79 



Kelly-Springfield Tire Co. 2d pfd 95 

Maxwell Motor Co. com 1454 

Maxwell Motor Co. 1st pfd 4354 

Maxwell Motor Co. 2d pfd 17 

Miller Robber Co. com 

Miller Rubber Co. pfd 

New Departure Mfg. Co. com 

New Departure Mfg. Co. pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 90 

Paige-Detroit Motor Car 

Peerless Motor ft Truck Corp 

Portage Rubber Co. com 25 

Portage Rubber Co. pfd 80 

Regal Motor Co. pfd 

IReo Motor Truck Co 1054 

iReo Motor Car Co 2154 

Salitdorf Electric Co. pfd 



68 

80 
97 
15 
45 
19 



100 



30 
85 



, 1915 > Wk'l 

Bid Asked Ch'ge 



—1 
—10 



—37 



33 

60 —5 

300 
74 

98 
74 

75)4 

ioi»4 

56 
243 
111 



30 
50 



t '290 
It 72 



1154 

2254 



95 
t72 

7554 
10154 

5554 
235 
110 



175 
100 

3854 
60 
99 
18 

2154 
54 



—5 

—2 

—3 
—3 

t y* 

+ 54 



+25 
+ 1 



200 
102 
725 

3954 +254 

65 

10054 — 54 
22 

57 



r 1914 > 

Bid Asked 



Stewart- Warner Speed. Corp. com 5154 

Stewart- Warner Speed. Corp. pfd 9854 

Studebaker Corp. com 3254 

Studebaker Corp. pfd 8654 

Swinehart Tire ft Rubber Co 69 

Texas Company 

U. S. Rubber Co. com 5254 

U. S. Rubber 1st pfd 10154 

Vacuum Oil Co 

White Motor Co. (new) 

Willys-Overland Co. com 83 

Willys-Overland Co. pfd 90 



53 
101 
33 
88 
71 

5354 
10254 



85 
95 



, 1815 s Wk'l 

Bid Asked Ch'ge 



86 
108 
168 
111 

85 
230*4 

54 

10754 
238 
52 
243 
114*4 



87 



—1 



16854 
11354 
86 
231 

IO85I 
242 

5254 —58 
245 +5 
"5 + >4 



+3 
—3 

+ i7« 
+ 1 

+12* 



OFFICIAL QUOTATIONS OF THE DETROIT 8TOCK EXCHANGE 

ACTIVE STOCKS 



88 

8754 9254 
155 180 
75 



Chalmers Motor Co, com 

Chalmers Motor Co. pfd 

Continental Motor Co. com 

Continental Motor Co. pfd 

Ford Motor Co. of Canada, Ltd 

General Motors Co. com 

General Motors Co. pfd 

Maxwell Motor Co. com 

Maxwell Motor Co. lat pfd 

Maxwell Motor Co. 2d pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 

Paige-Detroit Motor Car Co 

tReo Motor Car Co 

tReo Motor Truck Co 

Studebaker Corp. com 

Studebaker Corp. pfd 

INACTIVE STOCKS 

{Atlas Drop Forge Co 

Kelsey Wheel Co 

iw. K. Prudden Co 

Regal Motor Co. pfd 



85 

89 

13*4 

43 

16 

90 

2i*4 
1054 



185 



86 
91 

1454 
46 
18 
100 



2254 
1154 



25 



20 
25 



248 

92 
400 
490 
119 

75 
100 

55 
184 
10254 

58 

168 
113 

2854 
26S 
2454 



158 —2 
10254 —154 
257 



425 
510 
121 

7754 
102 

57 



720 

60 

2354 
171 
11554 

31 

27 

2254 



—25 
—454 

+154 

t\" 
+ 32 

+2 
—15 

i> 

-154 



•Old. tNew. JPar value $10. 
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No Tire Famine in 
France 

Manufacturers' Difficulty Is Ir- 
regular Delivery of Materials 
— Metric Sizes Used 

Paris, Doc 10 — While there is nothing 
approaching a tire famine in France, 
manufacturers are meeting with unusual 
difficulties in keeping their establish- 
ments running regularly. Raw rubber is 
obtainable in as big quantities as can be 
desired, but the various materials and 
compounds required in tire manufacture 
are delivered in a very irregular man- 
ner. First one material, then another, is 
found to be short, or to have been de- 
layed in transportation, thus throwing 
departments or even the whole factory 
out of gear. 

"We have always managed to make 
good on deliveries," declared the head of 
a leading factory in France, "but so 
many unexpected difficulties crop up 
every day that the life of a tire manu- 
facturer is full of trouble. At one time 
it looked as if we might be held for lack 
of coal; that difficulty was overcome, and 
we now hold stocks for some months 
ahead. Benzol can only be obtained 
through the government, and as supplies 
are given out very economically, any de- 
lay in delivery is liable to put a factory 
out of gear. We have been able to de- 
liver all the stocks of tires that the 
armies could possibly use, but it has 
been a more difficult task to keep the 
factories running regularly than the 
public has any idea of. 

"According to a neutral tire manu- 
facturer who has been able to make a 
trip into Germany, the most rigid econ- 
omy is being exercised in that country, 
and by reason of this and the huge re- 
serve supplies laid in before the outbreak 
of war, the Germans expect to keep go- 
ing two years more before their tire sup- 
ply fails entirely." 

Inch Sizes Abolished 

The use of inch size pneumatic tires 
in the French army has been entirely 
abolished. Some time ago the Jeffery 
company received a big order for %-ton 
chassis to be used as ambulances, and 
equipped with twin and single pneu- 
matic tires. All these were delivered 
with millimeter size rims, to take French 
size tires. Trucks are being delivered 
with solid tires in inch sizes, but when- 
ever replacements are needed, conversion 
is made to millimeter sizes. A sufficient 
stock of spare wheels is kept on hand so 
that changes can be made without hold- 
ing the truck out of service; the wheels 
taken off are sent to have their rims 
transformed and when fitted with the 
millimeter size tires are used on the next 



set of trucks coming in for re-tiring. 

The demountable solid tire has been 
received in France with a certain amount 
of suspicion. However, it is being given 
a genuine test on Pierce and Packard 
tracks, and up to the present no serious 
fault has been brought against it 

Manufacturers in France are not able 
to handle much private business, owing 
to the difficulty in getting labor and sup- 
plies for more than army requirements. 
There is a demand for tires, and some 
makers would like to meet it, for they 
state that it would be more profitable 
than fulfilling army contracts. Since 
the outbreak of war the price paid by 
the army has decreased, owing to a cut 
by one of the leading French manufac- 
turers. As the cost of all raw material 
has increased enormously, army con- 
tracts are no longer money making 
propositions. The leading maker of 
solid tires is now Bergougnan; Michelin 
is the biggest single maker of pneu- 
matics, and is making this type of tire 
only. Goodrich is manufacturing pneu- 
matics and solid tires, and is importing 
also; the French Dunlop factory is not 
making tires, but the English factory of 
this company is running strong. Pirelli 
is importing some tires from Italy into 
France. The United States Rubber Co. 
has a representative in France at pres- 
ent and is investigating the market. It 
is declared by the French trade that the 
high duty on American tires makes it 
impossible for any American firm to sell 
tires profitably in France. 

Hillclimb Event for Pike's Peak in Sept. 

New York City, Dec. 20 — A hillclimb 
will be held over the Pike's Peak high- 
way next September. Up to September 
last, only 12,000 ft. above sea level of 
the roadway was completed. The road 
has since been completed right to the top. 

The hillclimb will be for cars of every 
class, both touring and special, and also 
for motor trucks, both with and without 
loads. A trophy for the free-for-all con- 
test will be of Cripple Creek gold and 
will be a replica of Pike's Peak in solid 
gold with a roadway which will be a 
duplicate of the Pike's Peak way lead- 
ing to the top. 

Motometer Adds Midget Model 

New York City, Dec. 21— The Moto- 
meter Co., this city, is placing on the 
market a new model Moto-Meter, styled 
the Midget which is to sell for $2.50. 
Except that it is smaller in diameter 
than the two existing models and meas- 
ures 2V* in. as compared with 3% for 
the others it is exactly similar in prin- 
ciple and practically the same in con- 
struction. Like the Junior model, it has 
no glass over the thermometer scale. It 
is inserted through a %-in. hole in the 
radiator cap and bolted in place. 



Paris Fuel Shortage 
Hits Taxis 

Army Supply Adequate But 
Private Motorists Buy 
% Gal. at a Time 

Paris, Dec. 9 — Owing to the gasoline 
shortage the Paris taxicab service has 
been disorganized and friction has arisen 
among the public, taxicab drivers and 
the municipal authorities. The shortage 
is only relative. Supplies are coming 
through in sufficient quantity and with 
sufficient regularity to satisfy all the re- 
quirements of the army. But the same 
does not apply to supplies for civilians, 
and for reasons which are variously at- 
tributed to actual shortage, lack of cans, 
and absence of river tank steamers, the 
private motorists of Paris have been re- 
duced to buying gasoline in quantities 
of Vi gal. at a time. The persons most 
severely affected are taxicab drivers. Be- 
fore the war these men obtained gasoline 
and benzol from their own co-operative 
supply societies. Benzol has been taken 
off the market in order to make explo- 
sives. The co-operative societies have 
had great difficulty in getting supplies 
of gasoline, and the ordinary dealers and 
garage proprietors who are living on a 
day-to-day supply, are not at all anxious 
to receive taxicab drivers as temporary 
clients. The situation has thus arisen 
of taxicab drivers being unable to get 
fuel, or obtaining it in such small quan- 
tities that they cannot remain on the 
streets as long as usual. As the motor 
bus service of Paris has been suspended 
since the first day of the war, and as 
electric trolley cars never have been very- 
plentiful in the central parts of the city, 
the general public is seriously inconven- 
ienced by the reduction of the number of 
cabs. 

Drivers' Supply Limited 

A few of the big taxicab companies 
now sell their drivers 2.6 gal. of gasoline 
per day for $1; the men have to pay 40 
cents city tax to take this amount of 
gasoline into Paris. To buy in the open 
market, this quantity of gasoline would 
cost $1.20, plus city tax. As 2.6 gaL of 
gasoline are not sufficient for a full day's 
work, the drivers working for the big 
companies prefer to return to the garage 
as soon as they have used up this amount, 
rather than buy an extra supply from 
the dealers or garages. In consequence 
it has become a very difficult matter t*> 
get a taxicab in Paris after 9 o'clock in 
the evening. The theatrical profession, 
restaurant proprietors and the general 
public are angered at the shortage of 
taxis and have appealed to the chief of 
police, who has reluctantly had to admit 
that he has no power to make driver* 
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stay on the streets longer than they de- 
sire. Most of the men would be willing 
to stay out if they could get extra pay 
after 9 o'clock, but the public who do not 
understand the details of the case con- 
sider that they are being cheated if the 
driver does not operate at the normal 
tariff indicated on his instrument 

It has to be admitted that the taxicab 
driver's lot is not a happy one. Before 
the war he could buy unlimited quanti- 
ties of benzol at 23 cents a gallon. Now, 
if he belongs to one of the big companies 
he can buy a limited supply of gasoline 
at 38 cents a gallon, while if he runs his 
own cab, or belongs to one of the smaller 
companies, he has to pay from 40 to 45 
cents a gallon. In addition to this he 
has to pay a local tax of approximately 
3 cents per gallon on benzol and 4 cents 
per gallon on gasoline taken into the 
city of Paris. In other words drivers 
are using gasoline at 49 cents a gallon 
where they were formerly running on 
benzol at 26 cents a gallon. Calculating 
on a consumption of 5 gal. per day, the 
extra cost to the driver is $1.15. As 
the men buy their own fuel and take a 
percentage of the total earnings of the 
cab, all the extra cost of operation comes 
oat of their pockets. 



25,254 Fords in Kansas 

Topeka, Kan., Dec. 18 — Over one- 
third of the cars in Kansas are Fords, 
25,264 out of 61,000 cars being of this 
make. Sedgwick County, with 1131 cars 
leads in number, while Grant County is 
at the bottom, with but eleven. The av- 
erage to a county is about 1340. March 
1 there were 61,000 cars listed for tax- 
axtion, but at present more than 70,000 
cars have been licensed. 

The list of automobiles in the State 
by makes includes: 

Auburn 652 

Bulck 6,998 

Cadillac 856 

Chalmers 782 

Dodge 551 

E. M. F. 699 

Ford 26,254 

Hudson 879 

Hupmoblle 755 

Jackson 618 

Maxwell 8,026 

Mitchell 707 

Oakland 720 

Overland 5,115 

Regal 528 

Reo 2,88* 

Saxon 878 

Studebaker 8,427 

Velle 40* 



Ford Gains 66 2/3 Per Cent 
Detroit, Mich., Dec. 17 — During the 
first four months of the fiscal year of 
the Ford Motor Co., that is from August 
to the end of November, the production 
and sales were approximately 66 2/3 
per cent larger than during the similar 
period in 1914, when, according to fig- 
urea then furnished by the Ford com- 
pany, 76,906 cars were made and sold. 



$13,140,000 Upkeep 
Kansas 



in 



73,000 Cars Cost Owners That 
Total Annually— Car 
Value $75,000,000 

Topeka, Kan., Dec. 18 — C. W. Myers, 
head of the State Motor Car License De- 
partment, has just compiled a set of fig- 
ures showing that Kansas owners expend 
$13,140,000 a year on the maintenance 
and upkeep of their cars. His figures 
are based on the license record, showing 
ownership of 73,000 cars, exclusive of 
those in the hands of the dealers, within 
the State. 

Mr. Myers has taken an average of 
$15 a month as the upkeep cost and 
thus worked out his findings. It shows 
a cost of $180 a year a car, divided 
equally between gasoline and oil, tires 
and accessories and labor and repairing. 
The value of the Kansas owned cars is 
given at $75,000,000. 

"The motor not only has converted 
blacksmith shops into garages, but also 
has driven the old-fashioned livery sta- 
bles out of .business," Mr. Myers ex- 
plained. "Rarely indeed now can a liv- 
ery stable be found in the small towns, 
and they are getting scarce in the larger 
places. For instance, Topeka has only 
two now, whereas a few years ago there 
were a dozen or more. The jitney, the 
bus and the truck have absorbed the 
livery field." 



To Handle Madison Car and Batavia 
Tire in Mich. 

Detroit, Mich., Dec. 20 — A new com- 
pany, known as the Madison Motor Sales 
& Service Co. has been organized, with 
W. D. Block as president, to handle the 
State of Michigan for Madison cars and 
Batavia tires. Quarters have been taken 
at 1425 Woodward Avenue, Detroit, 
Mich. 



Huff Laboratories, Inc., Formed 

Detroit, Mich., Dec. 17 — The Huff 
Laboratories, Inc., has been incorporated 
with a capital stock of $20,000. Its 
headquarters are in the Garfield Build- 
ing, here. Those interested are E. S. 
Huff, formerly of the research depart- 
ment of the Maxwell Motor Co.; H. L. 
Cunningham, of the Cunningham Auto 
Co., and Orvice La Bounty. The corpo- 
ration will do general research work. 



Newmark Writes a Book 
Detroit, Mich., Dec. 17 — J. H. New- 
mark, former advertising manager of 
the Oakland Motor Car Co., Pontiac, 



Mich., and now with the Apperson Bros. 
Automobile Co., Kokomo, Ind., in a sim- 
ilar capacity, has written a book en- 
titled Automobile Business: A Guide, 
which comes as the result of his varied 
experience in the sales and advertising 
fields. In his introduction Mr. Newmark 
points out that the book is for those who 
are already engaged in the automobile 
business, or who are thinking of enter- 
ing this field of activity in any capacity, 
either as dealer, salesman, in garage 
work, or the business as a whole. Help- 
ful inspiration and suggestion of bet- 
ter ways of doing business are the basis 
on which the writer attacks his problem. 
The publisher is the Automobile Publish- 
ing Co., Detroit. 

New $110,000 Automobile Building for 
Boston 

Boston, Mass., Dec. 20 — Ground was 
broken this week for the erection of a 
new building at 683 Beacon Street, near 
the junction of Commonwealth Avenue, 
to be occupied by the Oakland Motor Car 
Co., Pennsylvania Tire & Rubber Co., 
and the John L. Judd Co., agent for 
Lewis VI, Allen and Auburn cars. The 
structure will be ready in April and will 
cost about $110,000. It will be three 
stories and basement of reinforced con- 
crete, with all the modern devices for 
motor and tire business. It will be close 
by the Marmon, Hupmobile, Reo, Path- 
fiender, Regal, Peerless, Maxwell, Hud- 
son, King and Autocar buildings. 



N. A. C. C. Banquet Jan. 4 
New York City, Dec. 22 — The annual 
banquet of the National Automobile 
Chamber of Commerce, Inc., will be held 
Jan. 4 during show week at the Waldorf- 
Astoria. 

M. & A. M. Banquet Jan. 5 

New York City, Dec. 20 — The Motor 
and Accessory Manufacturers has an- 
nounced the date for the eighth annual 
banquet of the accessory organization. 
The affair which promises to excel its 
predecessors will be held on Wednesday 
evening, Jan. 6 at the Waldorf-Astoria. 



Mt Pleasant Co. May Move 
Mt. Pleasant, Mich., Dec. 16 — The 
Mt. Pleasant Motor Car Co., which was 
organized here in 1914, and which has 
been making the M.P. four- and eight- 
cylinder cars, is negotiating to remove 
either to Saginaw, Alma or some other 
city where a plant and other manufac- 
turing facilities will be offered. Repre- 
sentatives of the Board of Commerce of 
Saginaw, were here and made some at- 
tractive propositions to have the com- 
pany locate in that city, it is said. 
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Breaks Non-Motor- 
Stop Record 

Maxwell at End of 672 Hr. 
Goes 14,261.7 Miles— 21.2 
M.P.H.and22.3M.P.G. 

Los Angeles, Cal., Dec. 20 — Stock 
Maxwell under A. A. A. sanction num- 
ber 888, breaks world's non-motor-stop 
record at end of 672 hr. with a total 
mileage of 14,261.7 miles. The run 
started Nov. 22, with an average of 21.2 
m.p.h., and 22.3 miles to a gallon of gas- 
oline. Former record to be raised to 20,- 
000 miles if motor which is now run- 
ning in perfect shape can be kept run- 
ning. 

Chicago Fender Law Invalid 

Chicago, III., Dec. 21 — The Corpora- 
tion Counsel of the city of Chicago told 
the city council that the ordinance re- 
quiring fenders on motor trucks is in- 
valid. For several months the council 
has been urging the enforcement of the 
ordinance, which has been opposed by 
the Illinois Manufacturers' Association, 
the Chicago Automobile Trade Associa- 
tion, and other organizations. 

It was pointed out to the general 
superintendent of police that the ordi- 
nance was clearly invalid because it con- 
tained a delegation of power that could 
not be sustained by the court. 

In the law department it was found 
that no type or types of fenders could 
be definitely described for use, and the 
only course left was to provide by or- 
dinance for a standard type arrived at 
by uniform tests. The committee will 
take up the preparation of a new ordi- 
nance. 

36,000 Sq. Ft Taken at Detroit 
Detroit, Mich., Dec. 17— At the meet- 
ing of the members of the Detroit Au- 
tomobile Dealers' Association, space ag- 
gregating over 36,000 sq. ft, was re- 
served by them for their exhibits at the 
coming Detroit automobile show. Non- 
members will draw for space in a few 
days, 23,000 sq. ft. being available. Ex- 
hibitors to date total sixty-nine. 

Reliance Takes Michigan Crank Shaft 

Lansing, Mich., Dec. 20 — The Reli- 
ance Engineering Co., which recently 
took over the Seager Engine Works, has 
now also taken over the Michigan Crank 
Shaft Co., which started in business 
here in 1907 and the Emergency Forge 
Co., which was started in 1910. 

Decision in Tire Cover Suit 

New York City, Dec. 20 — A decision 
has been issued in the case of the Allen 
Auto Specialty Co., against E. G. Baker, 
alleging infringement of patent No. 799,- 
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662 on a tire cover construction, the 
court of appeals reversing the decision 
of the district court and ruling that the 
patent is invalid for lack of invention. 
The district court decision held the pat- 
ent to be valid and infringed by Baker. 
The construction at issue applies to a 
tire cover in the shape of an annular 
tube receiving the tire from the front 
and having all exposed edges of the 
cover overlapped in the same general di- 
rection to shed water. The natural next 
step on the part of the Allen Auto 
Specialty Co. is to apply for a writ of 
certiorari. 

Jitneys Cost Massachusetts Trolley 
Lines $700 a Day 
Boston, Mass., Dec. 18 — President 
Gordon Abbott of the Massachusetts 
Electric companies, which control the 
Bay State electric street railways and 
several others in eastern Massachusetts, 
Rhode Island and New Hampshire, has 
just filed his annual report in which he 
states that the jitney bus business is 
costing his roads about $700 a day. The 
coming of the jitney has meant a loss in 
net operating revenue over last year of 
$445,634.99. 

Moline Plow's Experimental Cars Near 
Completion 
Freeport, III., Dec. 18 — The experi- 
mental work upon the automobiles to be 
manufactured in Freeport by the Hen- 
ney buggy branch of the Moline Plow 
Co., is about completed. The models are 
under construction in Detroit and will 
be shipped to Freeport shortly for as- 
sembling and painting. By Jan. 1 the 
cars will be ready for testing upon the 
street. It is presumed that some changes 
will be made following the tests. Ma- 
terial is being purchased and efforts will 
be made to place cars upon the market 
early next summer. J. T. Trumble of 
Detroit has been secured as chief engi- 
neer. 

Brennen, Hale & Kilburn Mgr. 

Detroit, Mich., Dec. 18 — C. H. Bren- 
nan has been appointed manager of the 
Detroit branch of the Hale & Kilburn 
Co., North Philadelphia, Pa., with head- 
quarters in the Garfield Building, Wood- 
ward Avenue. The Pennsylvania com- 
pany makes fenders, axle housings, 
frames and more recently has placed 
upon the market a steel automobile body, 
also a composite automobile body. 

New Jobbing House in Milwaukee 

Milwaukee, Wis., Dec. 21 — The Shad- 
bolt & Boyd Iron Co. of Milwaukee, Wis., 
is entering in the automobile accessory 
business and is purchasing a complete 
stock of automobile accessories. They 
request catalogs, price lists, etc. from re- 
liable manufacturers of automobile ac- 
cessories. This department is to be in 
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charge of F. H. Suter, formerly with the 
Chicago Rubber Co. 

Russell Amalgamation with Canadian 
Overland Ratified 

Toronto, Ont., Dec. 21 — The sharehold- 
ers of the Russell Motor Car Co., at a 
special meeting in this city, confirmed the 
amalgamation of the automobile business 
with the Canadian business of the Willys- 
Overland Co., Toledo. The assets trans- 
ferred to the new company were valued 
on the books of the Russell company at 
$1,000,000. For this the company re- 
ceives $1,000,000 preferred stock in the 
new Willys-Overland, Ltd., $1,000,000 in 
cash and $200,000 in common stock. 

To Act on Ajax Dividend 

New York City, Dec. 22— -The direc- 
tors of the Ajax Rubber Co. will meet 
next month for the purpose of consider- 
ing the declaration of a dividend. 

The Ajax Rubber Co. of Millbrook, 
was incorporated at Albany, for $5,000,- 
000 by C. F. Lynch and W. J. Jackson, 
New York, and C. L. Morris, of Jersey 
City. 

Saxon Has 2300 Orders 

Detroit, Mich., Dec. 18 — According 
to R. C. Getsinger, sales manager of the 
Saxon Motor Car Corporation, the con- 
cern had orders on hand at the begin- 
ning of December for 2300 Saxon cars 
for immediate delivery. It is expected 
that the production will be more than 
2000 cars for the month, or at least 500 
more than originally expected. 

Oakland Salesmen Meet 

Pontiac, Mich., Dec. 16 — A conven- 
tion of salesmen of the Oakland Motor 
Car Co., is being held at the plant here 
this week. Between thirty and forty 
men from all over the country are here 
and will be kept busy getting posted on 
the Oakland sales campaign for next 
year, its production arrangements, and 
other matters concerning the Oakland 
company, until Saturday. 

Maxwell Dealers in Session 

St. Louis, Mo., Dec. 16— Maxwell deal- 
ers from eighteen towns in southern Illi- 
nois and eastern Missouri braved the first 
sleet storm of the year to-day in order to 
attend the annual Maxwell meeting here. 
The entire sales force of the George C. 
Brinkman Motor Car Co., Maxwell dis- 
tributors in this district, acted as host 
to the visitors. 

New York Rotarians Invite Motor Men 

New York City, Dec. 21 — The Rotary 
Club of New York has sent invitations 
to the Rotarians throughout the country 
to join them at luncheon Tuesday, Jan. 4, 
at 12.30 p. m., at the Imperial Hotel. 
Speakers will be chosen from the automo- 
bile industry. 
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Warner Co. Adds— The T. W. Warner 
Co. is constructing two additions to its 
plant at Muncie, Ind. The estimated cost 
is $100,000. 

Western Auto Co. to Build— The 
Western Auto Co., Bremerton, Wash., 
contemplates purchasing a site for the 
construction of an automobile assembling 
plant. 

Wichita Falls Motors to Build— It is 
reported that J. G. Culbertson, manager 
of the Wichita Falls Motor Co., Wichita 
Falls, plans to build a factory at Dallas 
for the manufacture of trucks. 

Wheeling Co. to Build— The Wheeling 
Motor Car Co., Wheeling, W. Va., re- 
cently incorporated with $25,000 capital, 
will establish a plant for the manufac- 
ture of its specialty. G. M. Ford is in- 
terested. 

Standard Crucible Adds— The Standard 
Crucible Steel Casting Co., 719 Thirtieth 
treet, Milwaukee, will erect a foundry 
ddition at once to keep the production 
>mmensurate with orders. The build- 
g will be 40 by 80 ft., of brick and rein- 
rced concrete. It is to be ready about 
c. 1, at which time the foundry force 
'I be increased to thirty-five men. 



French Battery Plant Fire Damaged— 
The plant of the French Battery & Car- 
bon Co., 120 South Dickinson Street, 
Madison, Wis., was almost totally de- 
stroyed by fire on the night of December 
1. The loss is in excess of $100,000. The 
company is a large manufacturer of dry 
cells, fuses and similar material, and has 
been filling large contracts both for do- 
mestic and export shipment. It is con- 
sidered certain that the plant will be 
rebuilt at once to take care of a large 
volume of unfilled orders. 

Milwaukee Ford to Open Feb. 1 — It 
was announced on Dec. 1 by A. W. L. 
Gilpin, manager of the Milwaukee 
branch of the Ford Motor Co., Detroit, 
that no further applications for employ- 
ment in the new Milwaukee plant will be 
considered under any circumstances. 
There are 400 positions to be filled by the 
time the new shops open on Feb. 1, and 
up to Dec. 1 the number of applications 
exceeded 3100. The Milwaukee plant is 
five stories high, 300 by 120 ft. in size, 
and will have a capacity of seventy-five 
cars daily. It will represent an invest- 
ment of $385,000. 

Bates Tractor to Add — Extensive addi- 



tions will be made to the plant of the 
Bates Tractor Machine Co., located at 
the corner of Henderson Avenue and 
Jackson Street, Joliet, 111. It is esti- 
mated that $100,000 will be expended 
upon new buildings and machinery. 
Orders now on hand aggregate 1000 ma- 
chines and it is anticipated that next 
season's business will aggregate $1,000,- 
000. By increasing the capacity of the 
foundry, sufficient steel castings can be 
produced to triple the output. 

Goodrich Warehouse in Kansas City 

— The B. F. Goodrich Rubber Co. has ob- 
tained a lease on the five-story and base- 
ment Terminal Warehouse at Twenty- 
fourth Street and Broadway in Kansas 
City, Mo., and will immediately start 
alterations on it for immediate occu- 
pancy. This warehouse and storage will 
furnish the output for the entire Central 
Western business of the company and 
will be one of three new auxiliaries to 
the main plant at Akron, Ohio. All 
business in this Western territory will 
now come to Kansas City instead of 
Akron, a total yearly of about $2,000,000. 
The sales headquarters here will be 
under the direction of F. A. Oberhue. 
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31 -Jan. 8. 



[ . 



1916 



. . New York City, Sixteenth 
Annual National Auto- 
mobile Show ; Grand 
Central Palace ; N.A.QC. 

.Springfield, Mo., Show, 
nprlng- ' 



Springfield Motor Car 
Dealers' Assn. 

-9 Importers' Salon, Hotel 

Astor. 

New York City, N. A. C. C. 

Annual Banquet, Wal- 
dorf-Astoria. 

New York City. Motor and 

Accessory Manufacturers' 
Banquet in Evening at 
Waldorf-Astoria. 

i New York City. S. A. E. 

Winter Session, Stand- 
ards Committee Meeting. 

i, 10, 11. . .New York City Convention 
National Assn. of Auto- 
mobile Accessory Job- 
bers. 

Milwaukee, Wis., Show, Au- 
ditorium. 

Cleveland, Ohio. Show, Wig- 
more Coliseum. Cleveland 
Automobile Show Co. 

Philadelphia, Pa., Show, 

Philadelphia Auto Trade 
Assn. 

Dayton, O., Show, Delco 

Bldg., Dayton Automo- 
bile Dealers' Assn., and 
Dayton Accessory Deal- 
ers' Assn. 

Fort Wayne, Ind., Show, 

Auto Trade Assn. 

New Bedford, Mass., Show, 

State Armory. 
Detroit, Mich.. Show. De- 
troit Automobile Dealers' 

Rochester, N.Y., Show, Ex- 
position Park, C. A. Sim- 
mons, Mgr. 

Wilmington, Del., Show, 

"Wilmington Automobile 
Show Assn. 



Jan. 18-22.. 
Jan. 18-22. 
Jan. 22-29. 

Jan. 22-29. 

Jan. 23-30. 
Jan. 24-29. 



Jan. 29-Feb. 5 . 

Jan. 29-Feb. 5 . 

Feb. 1-3 

Feb. 7-12 



Feb. 9-12.. . 
Feb. 12-19. 

Feb. 14-19.. 
Feb. 14-19. 



Feb. 19 

Feb. 20-27. 



. Baltimore, Md., Show, Fifth 
Regiment Armory. 

.Lancaster, Pa., Show, Con- 
estoga Park Pavilion. 

.Montreal, Que., Show, Al- 
my's Bldg., Automobile 
Trade Assn., Ltd. 

.Chicago, 111., Show, Na- 
tional Automobile Cham- 
ber of Commerce ; Coli- 
seum and First Regiment 
Armory. 

.Portland, Ore., Show, Port- 
land Automobile Dealers' 
Trade Assn. 

.Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

.Columbus. Ohio, Show, 
Memorial Hall, Columbus 
Automobile Show Co. 

. Minneapolis, Minn., Show, 
National Guard Armory, 
Minneapolis Trade Assn. 

.Frederick, Md., Show, Ar- 
mory. 

.Kansas City, Mo., Show, 
Convention Hall, Kansas 
City Motor Dealers' 
Assn. 

. Peoria, 111., Show, Coliseum, 

Peoria Automobile and 

Accessory Assn. 
.Hartford, Conn., Show, 

First Regiment Armory, 

Hartford Automobile 

Dealers' Assn. 
.Des Moines, la.. Show, Des 

Moines Auto. Dealers' 

Assn. 

.Winnipeg, Man., Show, 
Ford Plant, Winnipeg 
Motor Trades Assn. 

.Newark, N. J., Show. 

.Grand Rapids. Mich., Show, 
Klingman Furniture Ex- 
hibition Bldg., Automo- 
bile Business Assn. 



Feb. 21-26 Louisville, Ky., Show, First 

Regiment Armory. 

Feb. 21-26 Omaha, Neb., Show, Omaha, 

Automobile Show Assn. 

Feb. 21-26 Portland, Me., Show, Ex- 
position Bldg. 

Feb. 21-26 Syracuse, N. Y., Show, 

Syracuse Automobile 
Dealers. 

Feb. 28-Mar. 3.. . .Pittsburgh, Pa., Convention 
of American Road Build- 
ers' Assn., Mechanical 
Hall. 

Feb. 29-Mar. 4 Ft. Dodge, la.. Show, 

Terminal Bldg., Ft. 
Dodge Automobile Deal- 
crs' Assn. 

March4-ll Boston, Mass. , Car and 

Truck Show, Mechanics 
Bldg. 

Mar. 9-11 Mason City, la.. Show, 

Armory. 

Mar. 21-25 Deadwood, S. D„ Show. 

Auditorium, Deadwood 
Business Club. 

Mar. 28-Apr. 3. . . . Manchester, N. H, Show, 
Under Auspices Couture 
Bros. Academy. 

May 13 New York City, Vanderbilt 

Cup. Sheepshead Bay 
Speedway Race. 

May 20 Chicago, 111., Amateur 

Drivers' Race, Chicago 
Motor Speedway. 

May 30 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines, la.. Track 

Race. 

July 4 Minneapolis Track Race. 

July 4 Sioux City Track Race. 

July 15 Omaha. Neb., Track Race. 

Aug. 5 Tacoma Track Race. 

Aug. 18-19 Elgin Road Race. 

Sept. 4 Des Moines Track Meet. 

Sept. 15 Indianapolis Track Race. 

Sept. 16 Providence Track Race. 

Sept. 30 New York City Sheepshead 

Bay Race. 

Oct. 7 Omaha Track Race. 

Oct. 14 .Chicago Track Race. 
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Malany Is Worcester Chevrolet Sales 
Manager. — H. E. Malany has been ap- 
pointed sales manager of the Marcy 
Motor Co., Worcester, Mass., which re- 
cently took over the agency for the 
Chevrolet. 

Hebert Studebaker Supervisor — J. M. 
Hebert, formerly of San Francisco, has 
become Studebaker supervisor at Port- 
land, Ore. 

Dealer 

State California News Items — The 
Chandler Motor Car Co. of California 
has opened branches and service stations 
at 125 East Third Street, Long Beach, 
Cal., and 317 East Colorado Street, Pasa- 
dena, Cal. 

Negotiations are now under way for 
the establishment of a branch of the 
Ahlberg Bearing Co., Los Angeles, Cal., 
in Sydney, Australia. It is planned to ship 
machinery for regrinding bearings under 
the Ahlberg system to Sydney and sup- 
ply the entire Australian trade from the 
factory branch. 

$100,000 Overland Station in Toledo— 
The Willys-Overland Co. will erect a 
service station at Adams and Fourteenth 
Streets, Toledo, Ohio, which will be four 
stories high and will cost more than 
$100,000. 

Cleveland Changes — The Poulson Rub- 
ber & Tire Co. of Kansas City has leased 
a manufacturing plant at Doan Avenue 
and the Nickel Plate tracks, East Cleve- 
land, where it will manufacture tire sup- 
plies. Its removal to Cleveland is for 
the purpose of securing a good market 
for its product and because of better 
labor conditions. It is said the com- 
pany will bring 200 families with it. 

The Hills Motor Car Co., 6110 Euclid 
Avenue, has contracted to handle the 
Pathfinder cars in that city and the 
northern section of the State. 

The U-Auto- Varnish Co. has moved its 
general offices from the Arcade building 
to its new quarters at 1027 Chestnut 
Avenue, where an entire building is occu- 
pied. The company operates a service 
station in the building where automobiles 
are painted and varnished. 

The Ris Motor Co., handling the Dort, 
has leased space for an additional service 
station, which was occupied Dec. 10. 

Fisk in Rockford— The Double-Tread 
Tire Co., located at 319 Cedar Street, 
Rockford, 111., has added car repair work 
in addition to vulcanizing and general 
tire attention. The company has taken 
the agency for the Fisk tires. 



Motor Men in New Roles 

Hawley Branches Out. — P. E. Hawley, 
formerly manager of the Boston branches 
of the Studebaker and the King, has 
branched out for himself as a dealer and 
he has taken the Saxon for Eastern 
Massachusetts with headquarters at 889 
Boylston Street, Boston. 

Henshaw Adds Territory. — C. S. Hen- 
shaw has been so successful with the 
Dodge Brothers' line at Boston and 
Worcester, standing second on the fac- 
tory books in total sales, that the com- 
pany has allowed him to acquire Ply- 
mouth County also. This gives him 
nearly all of Eastern Massachusetts from 
Worcester to the ocean. 

Porter Resigns. — J. S. Porter, formerly 
factory representative for the Regal 
Motor Car Co., Detroit, Mich., and who 
formed the Porter Motor Sales Co. at 
Boston, Mass., to handle the Regal and 
Pathfinder, has resigned from the com- 
pany, and W. E. Cottrell is now in charge 
of it. 

New Men for Stewart-Warner. — L. G. 
Reynolds, Jr., formerly of the National 
Cash Register Co., Dayton, Ohio, and 
Ralph Kaye of New York City, have 
joined the advertising department of the 
Stewart-Warner Speedometer Corp., 
Chicago., 111., to assist Advertising Man- 
ager Gridley Adams. 

Eads Goes to New York.— R. I. Eads, 
manager of the New England branch of 
the Premier Motor Co. until it was given 
up at Boston, Mass., has gone to New 
York, where he will enter business with 
an automobile company. 

Coleman, Dallas Goodrich Manager. — 
G. P. Coleman has been appointed branch 
manager for the B. F. Goodrich Rubber 
Co. of Texas, with headquarters at 
Dallas. 

Hendrick, Fisk Publicity Manager. — 
G. B. Hendrick of Winthrop, Mass., has 
been appointed manager of the newly 
created publicity department of The Fisk 
Rubber Co., Chicopee Falls, Mass. 

Graham Gets Detroiter Appointment. 
— M. A. Graham has been appointed as- 
sistant to the advertising manager, F. M. 
Eldredge, in the advertising department 
of the Detroiter Motor Car Co., Detroit, 
Mich. 

Pacific Coast Changes. — L. B. Merton 
of the Pacific Coast accessory firm of 
Hughson & Merton has been appointed 
general manager of that firm, and will 
hereafter be located in San Francisco. 



Edward Johnstone, of the same organ- 
ization, has been promoted from the man- 
agership of the Portland branch to the 
post as manager of the Northwest terri- 
tory, including Oregon, Washington, 
Idaho, British Columbia and Western 
Montana. 

Hughson & Merton will shortly add 
another branch to their chain of stores, 
at Spokane, Wash., which will distribute 
Ajax tires and accessories throughout 
the Inland Empire. 

Dealer 

Philadelphia Jackson Moves — The Jack- 
son Automobile Co., 822 North Broad 
Street, Philadelphia, has moved to larger 
quarters at 933 North Broad Street. 

Toledo Tire Co. Enlarges— The Toledo 
Tire & Supply Co., Toledo, has leased ad- 
ditional space on Madison Avenue <-nd by 
means of an archway the new store room 
will be connected with the present quar- 
ters on Erie Street. The basement of the 
two buildings will also be connected. 

New Washington Tire Co. — A new 
company has been formed in Washing- 
ton, D. C, under the name of the Rams- 
dell Two-in-One Tire Co., with offices at 
1802 Fourteenth Street, N. W. E. H. 
Ramsdell, president and general man- 
ager, was formerly general manager of 
the Double Mileage Tire Co., Buffalo, N. 
Y. The company will make a specialty 
of making a good tire out of two old 
ones. The process consists of sewing 
two old tires of the same size together. 
The bead or rim of one tire is cut off, and 
these tires, after being cemented to- 
gether with a special compound, are 
stitched by a patented lockstitch process. 

New Simms Service Stations— The 
following concerns have been appointed 
service stations for Simms magnetos and 
Simms-Huff electric starting and lighting 
systems: The Magneto Repair Co., 32 
Tennyson Street, Boston, Mass.; Brown 
& Caine, 1517 Michigan Avenue, Chicago. 
111.; La Fer Instrument Co., 321 Frank- 
fort Avenue, Cleveland, Ohio; Lord Mo- 
tor Car Co., 1101 S. Hope Street, Los An- 
geles, Cal.; Stewart Automobile Supply 
Co., 247 Monroe Street, Memphis, Tenn.; 
Wisconsin Ignition Co., 509 Cedar Street. 
Milwaukee, Wis.; United States Automo- 
bile Supply Co., Thirteenth and Harney 
Streets, Omaha, Nebr.; Carlile A 
Doughty, 846 N. Broad Street, Philadel- 
phia, Pa.; Seery & Morton, 201 East 
Sixth Avenue, Topeka, Kan., and S. G. 
Hoffman of 3937 Olive Street, St. Louis. 
Mo. 
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TRANSCENDENCY 



€fl This word of Latin origin best expresses the progress 
the automobile industry has made during the past year. 
It has been a year of unparalleled accomplishment, a year 
that has brought about the full realization of those many 
factors that have been at work during the past years — a 
year that has bridged the gap between theory and practice. 



FOR the first time since the automobile industry 
attained national stature has the average price 
of all of the automobile models for a given 
season fallen below the $2,000 mark. The 1916 aver- 
age is $1,600, based on 108 different makers, produc- 
ing approximately 99 per cent of the output and 
building all told 169 different chassis models, an 
average of practically 1.56 model per maker. 

This is an amazingly low average, one that 
strongly impresses itself when contrasted with an 
average of $2,005 for 1915, obtained by averaging 
the prices of practically the same number of manu- 
facturers and approximately the same number of 
models. It is a reduction of $400, or 20 per cent 
per car. 

This $1,600 average, this $400 reduction, this 20 
per cent cut, is the most radical downward revision 
of annual automobile prices on record. The industry 
has known no parallel. So radical is it that we see 
between the figures equally radical revisions of 
the manufacturing processes which are necessary 



to accomplish such extremely mystifying results. 
To further grasp the magnitude of this reduction 
contrast it with annual reductions of the last 6 years : 
In 1915 the average price was $2,005; 1914 was 
$2,635 ; in 1913 it was $2,585 ; the average in 1912 
was $2,508 ; in 1911 it was $2,560, and in 1910 $2,214. 
The latest reduction is revolutionary. These are 
averages not based on guesswork but on actual fig- 
ures from all of the makers. The variations in 
price and the things which affect its use are shown 
in the supplemental chart bound in at page 1180. 

Every engineering triumph has its reflection in 
the market price attached to the work upon which 
the concentrated thought and manual skill of the 
craftsman have been bestowed. It is a recognized 
law of evolution that one of the highest and most 
valuable achievements that man can rise to is to 
bring some hitherto unattainable article of value 
into the hands of hundreds of thousands of people, 
whose positions in life did not permit them to pur- 
chase it previously. 
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Last year, which yesterday passed into history, saw the 
vindication of many advanced ideas that have been estab- 
lished in the laboratory and on the floor at engineering ses- 
sions. The connecting link between sound engineering theory 
and practice has been forged with the result that the auto- 
mobile of 1916 is a better car and costs less than ever before. 
And the greatest, the most valuable phase of the successful 
application of the principles which have been used for the 
past three years, is that the automobile is now within the 
easy reach of thousands who formerly desired, but dared not 
buy. 

1916 Car Better Equipped 

The 1916 car is more fully equipped than ever before and 
yet, taking the average of all those on the market, it is 20 
per cent less in price. Behind this statement of facts stands 
a list of significant improvements in the three big branches 
of the automobile industry, design, manufacture and mer- 
chandising. Not only is the car a more efficient vehicle of 
transportation, but when sold, it is complete and equipped 
for any emergency that may arise. The accessories are bet- 
ter and, although included in the purchase price, are superior 
to devices of a similar nature costing two to three times as 
much only two or three years ago. 

Prices Highest in 1914 

In 1914 the peak of the price curve was reached. It was 
then that makers first fitted electric starters and lighting 
systems as regular equipment even to the lower-priced cars. 
These had a direct bearing on the price, and the average 
American car for 1914 was listed at a higher price than ever 
before or since — $2,635. Yet, the average car of 1916 is 
better than the average car of 1914 because it is better, if not 



more fully, equipped, it is more efficient in regard to power 
plant, power transmission and general design, it is more 
economical to the owner because it is more accessible, con- 
siderably lighter and therefore, demands far less in up-keep 
and running expense. 

Competition the Stimulant 

Competition has been the stimulant that wrought these 
changes. With production of many of the leading companies 
far up into the thousands the matter of cost per unit has had 
potential bearing on the success or failure of a manufactur- 
ing enterprise. Concentration on the problems of production 
has probably been responsible for the greatest part of the 
reduction in price. This concentration has meant that mak- 
ers have reduced the number of models and focussed every 
thought on making what they did produce the best possible 
manufacturing proposition, as well as the vehicle which 
would appeal most strongly to the purchaser. 

Big production of few models is the keynote of reduced 
price. For 1916 the number of chassis per maker is 1.56. 
In 1912, the number of chassis per maker was 2.17 and this 
has been dropping steadily ever since, as makers have come 
more and more to realize that efficiency in factory work 
means the concentration on as few parts as possible. 

Standardization also has had its effect. Not only has it 
reduced the costs in the drafting room, but these reductions 
have extended to the purchasing of materials. It may be 
that the war will have some effect later in the year on the 
costs of material. It is a fact, however, that the Society of 
Automobile Engineers standards have reduced in so many 
instances the amount and variety of stock to be carried, that 
the price to the manufacturer has fallen. 



Table of Models Listed by 97 Different Manufacturers in 1916 and in 1915, Showing by Comparison the 
Changes in Proportion of Sixes, Fours and Other Motor Types 
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Another important factor in the reduced cost of manu- 
facture is special machinery. The adaptation and use of 
multiple and automatic machinery has had such a marked 
influence on the cost of making different parts, that it is not 
unusual to find where certain installations have been 
made, it is possible to make parts for the 1916 car for half 
as much as they cost in the 1916 car. The special machinery 
has been able to attain its utmost effectiveness because the 
designer has shaped the parts to be able to meet the require- 
ments of the machine design. This is noticeably true in the 
handling of large or intricate castings like cylinders and 
crankcases. These parts, which formerly required a large 
number of operations in the shop, now need but very few be- 
fore they are ready for the assembly bench. Cost cuts of 
20, 30 and even 40 per cent in the handling of these castings, 
due to better design and to the use of machinery which ia 
practically semi-automatic in its methods, are reported on 
every side. 

Power Plants Unified 

Unification of the power plant has been a potent factor 
in lowering the cost and reducing the price to the final pur- 
chaser. The block-cylinder casting is now used on more than 
three-fourths of our cars, and the unit-power plant, which for 
1916 will be found on two-thirds of the chassis models, has 
had its effect on cost. The plain, simple exterior of the 
power plant means much more than accessibility and neat- 
ness of design to the owner. It is one of the big factors of 
the work which has cut one-fifth of the price from the 1915 
car. This unification goes beyond the inclusion of motor, 
clutch and gearbox in one housing and extends to the aux- 
iliaries constituting a part of the power plant. The simpli- 
fication of the electric equipment, carbureter attachment, 
motor support and control features, is part of the movement 
toward making the actuating parts of the car one simple, 
compact and accessible unit 

For convenience in studying trends in price reductions in 
the complete car field, it is divided into four divisions: first, 
below $1,260; second, $1,260 to $1,999; third, $1,999 to $3,000, 
and fourth, over $3,000. 

A Multi-Cylinder Epoch - 

One year ago, the lowest price six was placed on the mar- 
ket and established the beginning of a new epoch for sixes. 
While for 1916 the lowest price six is still the same as for 
1916, $786, new epochs have again been introduced in the 
prices of multi-cylinder cars. For 1916, we have eight- 
cylinder cars selling as low as $950 and twelve-cylinder cars 
as low as $1,095. Below $1,250 the purchaser can select 
from five different chassis models of eight-cylinder cars. In 
this price classification, there are twenty sixes; forty-two 
fours and one twelve. 

Although, when the average for all American cars is con- 
sidered, the number of sixes remains practically the same as 
a year ago, the percentage of fours has dropped from 61 to 
29.2 per cent and the place of those which have fallen off 
has been taken by eights and twelves. Nowhere is this 
evidenced more forcibly than in the price zone between $1,250 
and $1,999, since cars selling between these figures include 
but five four-cylinder models, while there are eleven eight- 
cylinder models, and thirty-three sixes. 

The fact is that, exclusive of the low-priced cars where the 
matter of cost of making is of paramount importance, there 
are more fours in higher-priced classification than in the 
medium. With touring models as a basis, listing between 
$1,250 and $1,999 there are five fours. Between $2,000 and 
$2,999 there are six, and above $3,000 there are nine. No 
other conclusions can be taken from this than that in order 
to make the four measure up to the high standard set by 
the motors of more cylinders, the maker is compelled to go to 
the extreme in materials and workmanship. 

Both in formula horsepower and in wheelbase the 1916 



car is lower than the 1915. The trend toward lower formula 
horsepowers has been continuing since 1912. In wheelbase 
the average car has remained quite stationary since 1912 
until this year was reached. The average for 1912 to 1916 
varied between 121 and 122 in. For 1916, it is down to 119.6. 
Shorter wheelbases are possible on chassis with V motors, 
a movement which explains the wheelbase reduction. 

The horsepower change during the last year has not been 
so pronounced. In 1916, it was 29.97, for this year it is 
28.28. In 1912 and 1913 it was 33.60. 

In the lower-priced cars, wheelbase has been climbing 
steadily since 1910, 1916 showing a marked continuation of 
the trend. The average wheelbase of cars selling for less 
than $1,260 was 106 in. in 1915. For 1916 it is over 111 in. 

While horsepower shows a slight drop, taking all chassis 
together, if we break up the field into sections it is seen that 
the cheaper cars have increased in formula horsepower while 
the more expensive cars have fallen. For cars costing less 
than $1,250 the average horsepower is now 23.67 hp. as com- 
pared with just under 20 hp. a year ago. For cars costing 
over $1,250 and under $2,000 the present average is 28.68 hp., 
a drop of a little less than six-tenths of a horsepower during 
the year. Above the $2,000 mark the changes have been very 
slight indeed. On the whole field the actual drop is a trifle 
over 1 hp. 

Tires Are Smaller 

The tendency toward lighter weight is reflected in the tire 
size better than anywhere else. Taking the average for all 
the cars, the nearest size corresponding to the figure found 
is the 33 by 4%. This average is due largely to the extended 
use of the popular 34 by 4 and 32 by 3% sizes. Tires are 
smaller now than at any other time of which there is record. 
In 1910 and 1911, the average size was 34 by 4. This in- 
creased along with the tendency of adding more equipment 
to the car with the result that in 1914 the average was 
35 by 4%. This has dropped in all four price classes since 
that time, and now the 33 by 4% represents the average. 

Another powerful influence in reducing price has been the 
general simplification of chassis design. By eliminating 
parts altogether, and by making one part do the work previ- 
ously performed by several, some material has been saved, 
and a great deal of work. To cite a specific instance, the use 
of Hotchkiss drive eliminates a torque stay and all the fitting 
and attaching operations in connection therewith. Again, 
block castings save manifolds and the assembling thereof, 
and the details of electrical equipment have been unified and 
collected together into a set of parts requiring perhaps six 
attachments to the chassis instead of thirty-six a year ago. 
It might be said that while previous automobile development 
has consisted mainly of adding things, this year the reverse 
is the case. 

Assembly Costa Lower 

One of the conspicuous examples in which the reduction in 
cost during the year has exhibited itself is in the assembly 
department. Here the development of scientific handling of 
material and the application of manufacturing skill have 
enabled manufacturers, who are putting through their prod- 
ucts in tens of thousands, to cut high percentages from the 
cost. 

The number of makes included in the list this year from 
which our deductions have been made is 108. For 1915 it was 
119 and for 1914, 133. The maximum number of inakers was 
greatest in 1911 when there were 270. The scythe of time 
and competition have gradually cut the list until there are 
now fewer than half the number that were in business five 
years ago. The fact that there are fewer makers and fewer 
chassis models per maker, has enabled production to increase 
to figures that would have been impossible with conditions as 
they existed five years ago, and this, of course, has had a po- 
tent influence on price. 
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The number of chassis models on the market for 1916 is 
169. In 1915 it was 200; in other words, the number is de- 
creasing at a rate much more rapid than the decrease in the 
number of manufacturers. This drop in the number of 
chassis has been pronounced during the past year, and while 
there are only eleven makers less than there were a year 
ago, there are thirty-one fewer chassis models. 

In the number of chassis produced by American manufac- 
turers the drop between 1914 and 1915 was thirty-six. 
The trend toward fewer chassis however can be most marked 
in its early stage, when between the years of 1913 and 1914 
the number of chassis decreased 103, dropping from 339 to 
236. 

Graphic Representation of Trends 

Between pages 1180 and 1181 there is bound a folding 
supplement which bears curves showing all the principal 
trends in American automobile development since January, 
1910. In this the rise and fall of the price curve is empha- 
sized by printing it in red, and the curves showing the fall 
in four cylinder chassis alongside the rise in sixes are also 
printed in color. 

Many Important Curves 

The many other curves have each a relative importance. 
On the right half of the supplement everything illustrated 



has a definite bearing upon the price question. The price 
curve is really the result of all the others, plus increasing 
production. 

On the left half there is a lesser correspondence between the 
curves, as some of them represent things which have little 
to do with price, but the whole series considered together 
give a vivid picture of American automobile development in 
the past six years. 

Conclusions 

To recapitulate: Of the factors which have made the year 
1916 the greatest yet reached in price reduction, the most de- 
termining are increased production, standardization of parts, 
reduction in number of chassis models per maker, the use of 
special machinery, unification of power plant, elimination of 
parts by the adoption of combined units and cost cutting in 
manual proceses in the manufacturing plants; the last named 
being particularly important. 

A feature which should be mentioned in conclusion is the 
possibility for small manufacturers to reap the benefits of 
large producers by purchasing parts from the prominent 
parts makers. Here advantage is taken of the low prices due 
to large production, and standardization has been carried to 
such an extent that these various parts can efficiently be 
linked together. The assembled car is thus enabled to reach 
the market at a practicable price figure. 
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Power Plants Are Simpler 



The Trends Observed Last Year Mostly Are Continued Through- 
out the Period Herein Reviewed — Higher Efficiency Motors Run- 
ning at Higher Speed — Detachable Cylinder Heads — Aluminum 
Pistons and Integral Manifolds Are High Spots — Few Motors 
of Old Fashioned Design Are Left — V Motors Now 12 Per Cent. 

of Models Listed 



THE past year has been one of rapid development in de- 
sign, especially among the manufacturers who make 
the whole of their chassis. All the twelves and most 
of the eights have been developed during 1915, but there 
are many other new motors as well, as instance the Marmon 
six, with aluminum cylinders, Overland model 75, the Hudson 
Super-Six, which is the first engine to be made in the Hud- 
son factory, the light six Chalmers, the Buick light six, Mit- 
chell, King and many others. 

Motor Efficiency Rising 

In the four-cylinder field activity has been almost as great, 
as motors of higher efficiency are now being made by both 
automobile manufacturers and engine specialists. There is 
the new small Overland, and many other large producers 
are increasing output with improved models. In 1916 as in 
all previous years, there will be many more four-cylinder cars 
made than of all other types put together. 

Knight Motor Expands 

Another sphere of great activity has been the Knight mo- 
tor field. In the Stearns we have the first Knight engine of 
eight cylinders ever marketed. The Willys-Knight is the 
first low-priced car with a sleeve-valve motor, and Moline 
has put out a small four which, added to the small Stearns, 
new last year, makes the Knight motor output quite large, 
six different models. 

Specialization Increasing 

One of the outstanding features of the year is the in- 
creased specialization on single types of motor. There are 
now nine firms making only cars with V engines, including 
Packard, Cadillac, Cole and King, Enger, Peerless, Daniels, 
Standard and Ross. A much larger number now specialize 
on sixes, having dropped fours, such as Buick, Mitchell, 
Haynes, Grant, Moon and Velie. Where the greatest num- 
ber of fours has vanished is from the list of cars selling at 
prices between $1,250 and $2,000; in this range there are 
more than twice as many eights as there are fours while the 
number of fours is less than one-sixth of the number of sixes. 

Taking the whole field of the total number of cars on the 
market nearly half are sixes still. In 1915 the percentage 
of sixes was 47.5 per cent while at present it is 45 per cent. 
Fours meanwhile have dropped from 51 per cent to 40 per 
cent and the balance, of course, is composed of eights, 12 
per cent, and twelves, 3 per cent. 

It is particularly remarkable that while till January, 1915, 
there was but Cadillac alone making an eight, there are now 
twenty-one different eights on the list; and with the first 
twelve announced in May last we have now five different 
cars of this type, with a promise of several more soon to 
appear. National and Packard appeared almost together, 



Pathfinder and Enger soon followed, and recently the H. A. 
L. has been announced. 

Coming down to exact figures the average horsepower of 
112 different chassis models is now 28.66 as compared with 
about one horsepower less a year ago. This horsepower fig- 
ure means very little though, as the efficiency of motors has 
risen so much since the time when the formula was insti- 
tuted. Probably the brake horsepower of the average motor 
to-day is considerably higher than it was three or four years 
ago. That stroke has not gone up proportionally is shown 
by the fact that the average piston displacement is also down 
a little, being now 278.87 cu. in., but stroke in proportion to 
bore has increased, being now 1.39 as against 1.33 last year. 
There are no "square" engines left as all now have a stroke 
in excess of the bore dimension. 

No Sign of Standard Cylinder Size 

We seem to be still a long way from standard cylinder 
sizes, though 3 in. by 5 in. is a very popular proportion, be- 
ing used on a good many sixes, and for some other types, 
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STROKE TO BORE RATIO 
Since the average stroke of American gasoline motors first ex- 
ceeded the average bore. In 1911, the two curves have grown wider 
and wider apart, stroke to bore ratio showing a regular and steady 
rise. The greatest Increase In stroke-bore ratio took place during 
1914 and the curve has flattened a little during the past twelve 
months 
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MOTOR 8PEEDS AND SIZES 

Average motor speed la beat studied by working out the revolu- 
tions per mile with the average alze of motor and the average 
gear ratio for several successive years. This process can be ex- 
tended by multiplying the results so obtained by the piston dis- 
placement In cubic feet; this final figure showing the gas passed 
through the motor per mile of travel. It Is seen that this reached 
a zenith In 1914, dropped heavily to last January and has risen 
again, by virtue of lower gear ratios, during the year of 1913. The 
average motor today has a piston displacement of 400 cu. ft. per 
mile on high gear 

notably the Packard twin-six and the King eight. There are 
more 3 by 6 sixes on the market than there are engines of 
any one other size; the motor has a rating of 21.6 hp. and 
a displacement of 212 cu. in. 

The eights vary considerably, the smallest being the Sterl- 
ing motor of the Scripps-Booth which is 2% in. by 3% in., 
and the largest the big Northway power plant used on sev- 
eral cars, notably the Cole, which is 3% in. by 4% in. Still 
smaller eights than the Scripps may be expected and several 
diminutive twelves are also likely to appear during the year. 
It is perhaps interesting to note that the Pierce-Arrow 5 
by 7 six remains the largest engine. 

Certain manufacturers have made but small changes in 
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VALVE ARRANGEMENT 
With the Knight motor not yet a disturbing factor, It can be seen 
that I- head and T-head motors are now almost equal In number, 
while L-head Is gaining on even the high spot reached last year 



their power plants and retain the same dimensions for the 
motor, prominent names in this list being Cadillac, Reo, 
Chandler, Chevrolet, Dodge and Maxwell. The only air- 
cooled car, the Franklin, has an unchanged engine, and the 
big sixes of Pierce and Locomobile retain the same dimen- 
sions as they had in 1914. 

In all, 23 out of 108 manufacturers have not changed the 
motor dimensions or roughly one-fifth of the whole; many of 
these though, made radical changes in the fall of 1914, were 
in fact, pioneers in the changes that have since become gen- 
eral throughout the field. 

The changes in motor size are a rather interesting study, 
because it seems that the growing popularity of the light six 
has been the chief cause of the general drop in dimensions. 
Among the fours we have a good many examples of increased 
size, as instance the Hupmobile, Briscoe, Empire and some 
six or eight others. Meanwhile the light six which offsets 
these increases is characterized by the small Buick, Paige, 
Chalmers and Oakland sixes, there being many other ex- 
amples. 

Altogether there would seem to be a tendency to reduce 
the average difference in piston displacement between fours 
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CYLINDER CASTING 
The block cast cylinder now rules four-fifths of the field. Cast- 
ing singly or In pairs is almost never used for any new motor 
though there are a few new engines using this form of casting 

and sixes; eights and twelves cutting into the big six field 
and causing the removal of several models of large dimen- 
sions. Large individual cylinders are more common with 
four-cylinder cars than with cars having a greater number 
of cylinders. 

Few New Fours 

It is noteworthy that there are very few instances of new 
four-cylinder models being added to any existing program, 
Overland and Regal being the most prominent examples, and 
in both cases the reason was the desire to enter a lower price 
field. In several cases a light six has been substituted for a 
four, Buick being the leading instance. 

Turning to smaller detail and taking the broad average of 
trends as shown by specifications it is noticeable that the 
main tendencies follow those of last year closely. We have a 
distinct increase in thermo-syphon cooling, in block-cast cyl- 
inders, in unit power plants and in single ignition, while 
vacuum fuel feed, now a year old, has taken hold rapidly and 
assumed a large importance. 

In valve arrangement there has been but little change, but 
a good deal in valve size, this being demanded by the in- 
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creased revolutions and increased power per cubic inch. Much 
lighter reciprocating parts are almost universal and alumi- 
num pistons have been adopted by many manufacturers, 
Moline, Packard, Marmon, White, National, King and Cole 
being some who consider the advantages worth the present 
phenomenally high price of the light alloy. 

Valve-in-Head Losing 

A year ago it was expected that there would be many con- 
verts to overhead valves, but statistics do not bear this out, 
the I-head motor gaining but few fresh adherents, notably 
Marmon and Oakland, the latter with a new Northway mo- 
tor. L-head construction is used by nearly three-quarters, 
the actual figure being 73.7 per cent, a gain of 3 per cent 
during the year. The popularity of the T-head motor is still 
on the wane, showing a drop from 16.5 per cent to 13.7 per 
cent during the year. 

Big Increase in Syphon Cooling 

Thermo-syphon cooling was a thing that was bound to in- 
crease, as it is a means for saving some cost in production. 
Most engines still have a circulating pump and syphonic 
cooling is commonest on cheap cars, but the total proportion 
using it is 38.2 per cent now as against 27 per cent last year. 
This leaves pump circulation with nearly double the number 
of adherents, and but very few cars are to be found with 
thermo-syphon that cost more than $1,260. 

Single Ignition 56 per Cent 

Far more striking in its way is the growing popularity of 
single ignition, for we note such converts as Cadillac, Buick, 
Hudson, Marmon, Oldsmobile, Maxwell and Stearns. The 
growth of single ignition shows a striking curve, since in 

1913 it was used by only 15 per cent of manufacturers, in 

1914 by 23 per cent, in 1915 no less than 56 per cent and to- 
day it is used on 76 per cent of all the cars on the American 
market. 

More remarkable still is the fact that double ignition which 
was used on 68 per cent of the 1913 models now appears on 
only 1.8 per cent and dual ignition is consequently employed 
by but a fifth of the total. This is a direct testimony to the 
improving quality of ignition apparatus, which is all the more 
striking when it is remembered that electrical equipment of 
every kind is much cheaper to-day than ever before. 
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CAMSHAFT DRIVES 
Though chain camshaft driving has gained 100 per cent In favor 
during 1915, It Is still little used by comparison with helical gearing. 
It Is Interesting to notice that chain driven camshafts outnumber 
those using plain spur gearing, helical gears holding the bulk of 
the field 
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LUBRICATION 

Last year saw full press u re lubrication at Its zenith, plain splash 
and compound splash-pressure systems having taken away from 
the full pressure systems during the past year to a considerable 
extent. This proves splash lubrication capable of caring for the 
higher speed motors satisfactorily 

Lubrication, classified by systems, also shows a continuance 
of former trend. Last year it was predicted freely that in- 
creasing motor speeds would result in a growth of the full 
pressure system in which oil is pumped to the main bearings 
and also through a hollow crankshaft to the crankpins. The 
percentage of chassis having force fed oiling of this sort 
jumped suddenly from 18 per cent to 37.5 per cent between 
January, 1914, and January, 1915, but the latest figures show 
a drop back to 23.35 per cent, so it appears that the typical 
American system of dip troughs for the connecting rods, 
in which the main crankshaft bearings are the only parts 
to have a direct pump supply, is capable of satisfactory 
working under much more arduous conditions than was at 
first anticipated. 

Pressure feed remains most popular for V motors, but 
many of the high speed sixes do without it. 

Though exact figures are not available, it is undoubted 
that crankshafts and bearings are, on the whole much larger, 
which means that increased rotative speeds have been offset 
somewhat by lower bearing pressures per square inch. 

Chain Camshaft Drives Gain 100 per Cent 

If the predictions concerning oiling failed to come true, 
those regarding the use of chain front end gearing have been 
fully justified, as there has been a 100 per cent increase in 
the number of chassis to which it is applied. The total per- 
centage is still small, being only 18 per cent, but some of 
the converts are important firms such as Packard, Winton 
and Overland. 

The condition is particularly noteworthy because whereas 
most of the chain employed used to be imported, scarcely any 
is now coming in, and the new converts to chain front ends 
are mostly supplied by American manufacturers. 

Vacuum Feed Makes Meteoric Rise 

Vacuum fuel feed, though hardly a feature of motor de- 
sign, has had an effect, in that by allowing the carbureter 
to be placed high it has encouraged the adoption of integral 
manifolds which are a simplification making for efficiency 
and convenience in equal ratio. When using block-cast cyl- 
inders an integral manifold costs nothing extra and elim- 
inates several parts and machining operations. 

Block casting extends somewhat beyond the mere 
ders, as there are more cars than ever 



Digitize by 



GoogI( 



1176 



THE AUTOMOBILE 



December 30, 1915 



and crankcase in one piece, this having been encouraged 
greatly by the desire for rigid crank mounting and by the 
. soaring price of aluminum. Though not yet used on a chas- 
sis the twelve-cylinder Ferro engine deserves mention as 
being the largest block casting yet made for automobile work, 
and the Northway eights in which the cylinders are in block 
with the two vertical halves of the crankcase. Another 
tendency in casting, which is of paramount importance to 
the user, is the detachable cylinder head, which is part of 
almost every motor added to the list during the past six 
months. 

Detachable Cylinder Head Improved 

In early days the detachable head was a nuisance because 
the gaskets gave trouble, but the creation of the modern 
copper and asbestos gasket has solved the problem and al- 
lowed the advantages of the separate head to be obtained 
without any drawbacks. 

Accessibility Much Better 

Very much improved accessibility is also to be observed, 
this being due first to simplification of the main parts of 
the powerplant and secondly to much better arrangement of 
the accessories. High placed carbureters have helped a great 
deal, and smaller electrical units have also assisted to no 
small degree. 

Three-Point Suspension Gains 

Among ways for attaching the motor to the frame, three- 
point suspension is almost always used when the motor is a 
specialist's production and assembled by the chassis builder, 
but rigid attachment that makes the crankcase a strength- 
giving part of the frame is still common with the expensive 
cars, particularly when the motors are very large. 

Unit Power Plant on Packard 

Following the trends of several years there is a continued 
increase in the use of unit power plants, the most noteworthy 
fact in this connection being the conversion to this system of 
some of the manufacturers who have held out longest. Pack- 
ard, Winton and Peerless are three prominent examples. 

Packard, having been so consistent a supporter of the rear 
axle transmission is a specially prominent example of mod- 
ern trend in this respect. 

The form of transmission unification where the gearset is 
located at the front end of the torque tube has one new adher- 
ent in Marmon. 

Some New Materials 

The growing use of aluminum pistons has been mentioned, 
but this commentary would be incomplete without mention of 
the aluminum cylinder which makes its first appearance on 
the actual market at the New York show. That there would 
have been many such motors had the price of aluminum not 
soared so high is unquestionable, that there will be many 
when the price drops again is assured. 

The aluminum piston has, by its success on road and speed- 
way, silenced talk about the steel piston, at least for a time, 
and it has had the effect of causing engineers to pay close at- 
tention to the weight of iron pistons, so that many cast-iron 
designs are now extremely light in weight. 

Tungsten Shortage Serious 

In the steel world the outstanding thing which has affected 
engine construction is the shortage of tungsten, which has 
made it difficult to extend the use of tungsten steel for valves. 
Thus some makers are using tungsten steel for the exhaust 
valves and nickel for the intake valves while others are using 
various sorts of nickel for all valves. Crankshaft and con- 
necting-rod steels have changed but little. 

It is notable that brass has almost vanished from the power 



plants of 1915, integral manifolds, block cast cylinders, cast- 
iron cylinder headers, and the wider use of aluminum has cut 
down the brass parts to a minimum. On many motors prac- 
tically the only piece of brass is the carbureter. Even water 
pumps are being made in aluminum now in fair quantity, so 
cast iron and aluminum may be said to have absorbed the 
brass between them. 

Owner's Convenience Studied 

Partly owing to its greater accessibility, partly to its bet- 
ter simplicity and partly to the greater durability given by 
better materials and better proportions, the engine of 1916 is 
likely to be distinctly less trouble to maintain in good condi- 
tion than its predecessors. In one respect it probably has not 
gained anything, and this is in liability to deposit carbon. 
When the efficiency of a motor is increased its liabilty to car- 
bonize is increased also, because the temperature of combus- 
tion is greater, but this is offset by the much better piston 
design that is now the rule. Simultaneously the use of smaller 
cylinder bores makes it less work to remove a set of cylin- 
ders for scraping, and the motors with detachable cylinder 
heads can be dealt with very quickly and effectively. 

Probable Future Developments 

On the whole, it is hardly likely that the designs of 1917 
will show, on the average, so much difference from the pres- 
ent ones as do the latter from those of 1915. The year just 
closing has seen a general levelling up to a high standard set 
by sundry pioneers in 1914, factories have been reorganized 
to suit the new designs, and large outputs planned for the 
1916 models. Under such circumstances it is not likely that 
the main features of next year's motors will differ very 
greatly from the characteristics here reviewed. Of course 
there will be changes, and it may be that they will transpire 
more important than present conditions suggest, but the gen- 
eral advance has been so immensely rapid in the past twelve 
months that it is unreasonable to expect a continuance of 
development at anything like the same pace. 

In conclusion, the one big trend is to simplification. Re- 
duction in the number of parts, simplification of the parts 
themselves, and better arrangement of everything. The gaso- 
line motor is an agglomeration of pieces which have become 
co-ordinated but slowly; to-day the process has advanced 
much further than a year ago, though there is no statistical 
method for showing it. 
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VACUUM FUEL FEED 
These curves show how pressure fuel feed that was gaining 
rapidly In 1913 and 1914, was dispossessed by the vacuum system; 
the latter gaining support In so vigorous a way that pressure feed 
has fallen to an extremely small proportion 
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>piral Bevel Features Transmission 



Coming of New Type Drive Gear the Outstanding Happening of 
1915 — Clutch Changes Little, But Disk Now Well in Lead- 
Fewer Four Speed Gearboxes — Hotchkiss Drive Gaining Fast 



PIRAL bevel drive is no doubt the big feature of de- 
velopment for the 1916 transmission system. Other 
features of the driving units have not shown any very 
ked trend except perhaps the Hotchkiss system which is 
gaining rapidly in popularity. Although with the two 
ible exceptions noted, there has been no radical develop- 
t in driving and torque systems, still the transmission 
916 is more efficient than that of 1915, due to improve- 
ts in manufacture and to the better application of ma- 
ery in particular instances. 

le manufacture of spiral bevel gears calls for expensive 
linery which was in its early development in 1914. This 
now passed its preliminary stage and 1916 cars which 
fairly low on the price scale are using it The big gain 
spiral bevel drive may be appreciated from the statement 
fifty-two makers are using it this year who did not em- 
it for 1915. The percentage of cars using it is now 56.8 ; 
! than half, whereas, for 1915 the percentage was only 
Some of the cars which used it for 1915 and may be 
ed as among the pioneers of the movement are Cadillac, 
son, Franklin, Marmon, Packard, Peerless, Jeffery, Kline 
Stearns. 

r Spiral Bevel Converts 

nverts have been made to the spiral bevel system because 
quiet, but nevertheless efficient. Tests made by repre- 
itive concerns have failed to show any appreciable loss 
Dwer through employing it, and those changing to its 
;his year include many well-known names such as Ap- 
>n, Buick, Chalmers, Chandler, Cole, Haynes, Hupmobile, 
son, King, Locomobile, Mitchell, Moline, National, Oak- 
Reo, Saxon, Scripps-Booth, Velie and Winton. The 
list of those who have changed to this type of drive 
s this one of the big movements of the year, 
e development of the clutch shows that we have reached 
re or less stationary period. Since 1913 there has been 
change, the disk clutch percentage since this time hav- 
emained somewhat in the ascendency over the cone, but 
ery far from it. Perhaps the abandonment of the band- 
of clutches is about the most interesting. Apperson 
i contracting band clutch which was fitted to their cars 
period of several years. This season the Apperson is 
with a plate design. Haynes, another pioneer, which 
employed the contracting band type has also used the 
design for 1916. These two concerns which are among 
ldest in the country have brought the percentage of 
icting band clutches down to 0 by making the change, 
expanding band clutch which was used by Peerless on 
f their models for 1915 has also been abandoned and in 
see the disk alone is used. The total percentage of disk 
es of all types for 1916 is 53.4. For 1915 it was 61, for 
it was 48 and 52 for 1913. The cone clutch percentage 
3 for 1916 and was 44 for 1915, 41 for 1914 and 45 for 
In 1912 the cone clutch led the disk clutch, having 52 
:nt to its credit while the disk had but 44. The Owen- 
etic drive introduces for the first time the electric or 
Btic clutch feature. 



The increase in the use of unit power plants has been men- 
tioned, but it has another effect in the promotion of accessi- 
bility in the gearbox control lever. This can now be mounted 
on the cover of the gearbox and when this is done provides a 
simple and accessible layout which results in a neat appear- 
ing driving space in the car. The shifter lever projecting 
through the floorboard close to the front seats is not coupled 
to a mass of linkage which promotes noise, but, on the other 
hand, forms a solid unit which is very much favored on 1916 
cars. 

Gearsets Little Changed 

Although the trend is toward unit power plant, the assem- 
bly of the gearset in itself has not changed very radically. 
Shorter shafts due to more compact design is noticeable in a 
few of the standard designs and the decrease in four-speed 
drives has also been responsible for a smaller and more com- 
pact average gearbox. The number of four-speed gear boxes 
reached its highest percentage in 1914 when 29.5 per cent 
were so equipped. For 1916 the percentage dropped to 23.5 
and for 1916 it is down to 15. The three-speed gearbox is 
used in 82 per cent. Some of the cars which during the year 
have abandoned the four-speed gearbox are Abbott, Davis, 
Hudson, Kissel, Pathfinder, Peerless, and Willys-Knight. Be- 
side these, there are other companies such as Chadwick and 
S. G. V. which are no longer listed. 

Hotchkiss drive, in which both the driving stresses and the 
torque are taken through the springs, is now used on 37 per 
cent of American cars. Some of those who used the Hotch- 
kiss drive in 1915 are Oakland, Stearns, Apperson, Hudson, 
Haynes, Cadillac and Mitchell. For 1916 some important 
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DRIVE GEARS 

The spiral bevel drive looks to be well on Its way to become 
universal. Worm gearing on gasoline passenger cars has never 
taken hold, and the straight tooth bevel Is being displaced just 
as fast as the machines for cutting spiral bevels can be delivered 
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CLUTCH VARIATIONS 
These curves of cone and disk clutch proportional representation 
exhibit a slight trend toward the disk, but they also show that 
there Is no settled opinion. It Is not possible to account for the 
variations by any engineering reason, and the only reasonable con- 
clusion Is that either type gives perfectly satisfactory service 

names have been added to the ranks, among these being 
Chalmers, Hupmobile, Maxwell, Peerless and Stearns. This 
type of drive dates back in America to the Savannah race of 
1908 when Apperson had a car using semi-elliptic rear 
springs in which both the drive and torque were taken 
through these units. 

Rear axle design presents an interesting study. There has 
been considerable argument during the year regarding the 
merits of semi-floating and floating types, but the ideas of 
makers are not changing very rapidly as is shown by the 
fact that no wide variations are to be noted in the number of 
percentages of installation. However, the three-quarter float- 
ing axle which had its inception in 1913 continues to gain 
and is now used on 22.8 per cent of all makes. The floating 
design still is by far the most popular having 51.8 per cent. 
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TYPE8 OF AXLE 
The full-floating axle now holds Jus* about half the field of 
American made cars, and the remainder Is divided between the 
semi-floating and three-quarter-floating designs. The rise of the 
three-quarter type Is most remarkable, and It appears, from the 
curve, that the seml-floatlng type Is on Its way back toward the 
position occupied In 1912. The most Interesting field for speculation 
le the future of the three-quarter-floating design 



This is less than last year by 5 per cent and much less than 
in 1914 when 65 per cent of all axles were floating. The 
peak of the floating axle curve was in 1913 when 67 per cent 
were so equipped. 

Better materials are used in axle construction than ever 
before. The alloy steels are employed in cars of lower price 
classification than in previous years and it is not exceptional 
to find cars listing at less than $1,000 fitted with chrome- 
nickel and vanadium steel shafts and gears. 

Left steering with center control continues to progress in 
popularity. The percentage of chassis having this type of 
drive and control is now 87.1 or in other words about seven- 
eighths of the total. Right steering and right control is 
used on 6.8 per cent. Concerns which continue to employ the 
latter are falling off year by year and whereas in 1910, 93 
per cent used right drive and right control, the makers who 
employ it now are reduced to seven. They are Dispatch, Fiat, 
F. R. P., Morse, Pierce, Simplex and Stutz. Several of the 
makers who are doing an export business make a practice 
of putting out a model with right drive and right control to 
meet the needs of foreign trade, and there are a few also who 
offer an option to the purchaser in the matter of steering 
wheel location. Briscoe and Saxon are examples of such. The 
little Vixen car has center steering. 

The wire wheel position is not shown properly by statistics. 
During the year there has been a very large number of wire 
wheels fitted to high class cars, and they have been standard- 
ized by such firms as Marmon and Stearns. On many other 
good cars they are optional equipment and the option is be- 
ing exercised by a fair proportion of buyers. The use of 
wire wheels on small, low-priced cars is decreasing, for the 
time, but the gain in the better class field much more than 
compensates for this. The position has been created by the 
coming of really good wire wheels with a satisfactory de- 
mountable hub design. 

One of the features of the 1916 car is the neat arrange- 
ment and accessibility of the control mechanism, both the 
electrical and mechanical. Manufacturers have simplified 
the arrangement of the instruments on the cowl board. 
The manufacturers of electrical apparatus have improved the 
appearance of the switches during the year and in some < 
have brought out simplified models. 
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GEARSET LOCATION 
Rear axle transmissions have never held a large part of the> 
field, and the percentage they occupy has changed but little during 
the past five years, though there Is a distinct drop In the past 
twelve months. The rise In unit powerplant construction and fall 
In amidships location for the gearset have continued In an almost 
straight line curve elnce the crossing point In 1914. Now, approxi- 
mately two-thirds of American chasses have unit powerplants 
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Electrical Systems Simplified 



Single Ignition and Two-Unit Lighting and Starting Equipments 
Are the Big Trends Seen in the 1916 Models — Generators Are 
Simpler and Neater — Attachment to Motor Is Being Brought 

Towards Standardization 



T TlTH the advent of electric starting and lighting a part 
l\l of the equipment of every car, regardless of price, 

* the electrical phase of car design took on an im- 
tance which has grown constantly during the past three 
irs. It was in 1912 that automobiles first began to be 
ipped with electric lighting and starting as standard, 
long the 1912 cars but 2 per cent were so equipped. The 
owing year, 1913, saw the commencement of the landslide 
•ard electric lighting and starting. In that year 37 per cent 
I starting and lighting systems operated by electricity. 
! years of 1914 and 1915 brought the percentage of te- 
ase rapidly upward, the steps during these two years being 
17 per cent and then 94.5 per cent. Finally, for 1916, 98.8 

cent have electric lighting and starting. Ford, Vixen 

Woods Mobillette are those without, 
luring this rapid fire development of electrical equipment, 
re have been two outstanding features upon which it has 
i necessary constantly to work in order to make the im- 
vements of the utmost value to the automobile manu- 
;urer and the car user. First, the systems themselves 
e had to be rendered more efficient and simple and sec- 
ly, the application of the electrical equipment of the car 
had to be more workmanlike and rendered more a part of 

complete unit than simply an added set of accessories 
d ever be. 

elopment In Four Years 

he first lighting and starting systems which appeared at 
show in New York in 1912 were merely tacked on after 
car itself had been completely built. Even the small 
iber shown there were sufficient to cause an immediate 
lie demand that cars be equipped with lighting and start- 
systems. The result was that, although motors had not 
riously been designed for electric lighting and starting, 
endeavor was made to put on the devices in the quickest 
easiest way. Ever since that time, the trend of develop- 
t has been toward not only improvement in the devices 
nselves, but to improve the rough and ready installation 
hods which were but natural when the hurried manner in 
:h the first applications were made are considered, 
i other words, development in electrical equipment has 
i along mechanical and electrical lines, and this has not 
' been confined to electric lighting and starting, but also 
rnition. Principally in the battery ignition field which re- 
ed an impetus with the installation of the generator as 
dard equipment. 

-Unit Systems Gain 

robably no phase of electric lighting and starting sys- 
i is more noticeable than the tendency toward two-unit 
2ms, in which the generator and starting motor are sep- 
e for the smaller and lower-priced cars. The single unit 
jm has been developed to a high state of efficiency, but 
he whole, the trend is strongly toward two units, 
echanically, the most noticeable change for the better has 



been in the connection between the starting motor and the 
engine. The Bendix gear has proven to be a success and 
many other and more complicated methods of connection be- 
tween the starting motor and the engine have been aban- 
doned during the year. 

Lack of standardization has been one of the stumbling 
blocks over which electric starting and lighting manufac- 
turers have had to fall in the past three years, and it is only 
this year that some workable basis of standardization is be- 
ginning to shape itself. Better wiring and less attention on 
the part of the driver are the two aims for development as 
far as the user is concerned, and along the line of better 
wiring, the tendency toward the single wire or grounded re- 
turn system, has reduced the trouble and expense of upkeep 
materially. 

Single Ignition 75 Per Cent. 

The development of ignition has gone hand in hand with 
the simplification of other parts of the electrical system. 
Single ignition is now used on more than three-quarters of 
all chassis, the actual percentage being 76. Dual ignition, 
which at one time was far in advance of all others in popu- 
larity, is now down to 19.2 per cent and the small balance is 
made up by two spark ignition, 1.2 per cent, double ignition, 
1.8 per cent and duplex, 1.8 per cent In 1911, 1912 and 1913 
the percentages for dual ignition were respectively, 53, 63 
and 68 per cent. In 1914, it dropped to 59 per cent and 1916 
it was down to 36 per cent. 
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SINGLE IGNITION GAINS 
Single Ignition has made a aeven- league stride for a second year, 
though the pace has now dropped a little. Double and two-spark 
Ignitions are now hardly used at all and the popularity of the dual 
system Is on the wane. This Is the most striking testimony to the 
reliability of single Ignition systems, whether magneto or battery 
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Stutz and F. R. P. are the exclusive examples of two- 
point ignition, and double ignition is used by Pierce. The 
Bosch vibrating duplex system is coming in for some atten- 
tion and one of the cars which has adopted it is the Winton. 
Although dual ignition is falling off in the percentage table 
there are still a number using it. For example: Apperson, 
Case, Cole, Fiat, Haynes, Locomobile, Moline, Oakland, Peer- 
less, Simplex, Stearns and Velie. 

Generator installation has greatly increased the use of 
battery ignition system, and it is now used on 62 per cent 
of all makes. All the eight-cylinder cars have battery igni- 
tion and three of the twelves. Typical examples of new ad- 
herents to battery ignition are Packard, Abbott, Apperson, 
Briscoe and Chevrolet. 

The steps by which single ignition has increased are shown 
by the respective percentages for 1912, 1913, 1914 and 1916 
which are 15, 23, 56 and 70 per cent. 

Mechanical and electrical efficiency in ignition systems 
have been made extremely necessary by the increased speeds 
of rotation of motors and by the increased number of cylin- 
ders. Both factors which are interpreted to the ignition man- 
ufacturer in the terms of more sparks per unit of time. The 
big tendencies in ignition improvement are faster breaker 



mechanism, more rapid coil action, better timer mounting, ig- 
nition for motors up to twelve cylinders, perfected synchro- 
nism, short high-tension leads, neater and more compact 
switches and better protection against water. 

Another development which has been continued by prac- 
tically all the leading battery ignition manufacturers, is au- 
tomatic advance. Realizing the wide speed ranges of pres- 
ent day motors, ignition manufacturers have been driven to 
the belief that it is impossible for the average driver to keep 
the spark position continually at its most efficient location. 
In order to compensate for the spark changes necessitated by 
the rapid acceleration, it has been felt by the majority of 
these manufacturers that the answer lay in the use of auto- 
matic advance. 

Where it has been necessary to provide ignition for twelve- 
cylinder motors which are run at high speed, the skill of the 
ignition manufacturer has been taxed to a greater extent 
than ever before, but success has been met in this field by the 
use of double breaker boxes or by breaker mechanism in 
which the inertia element has been overcome to such an ex- 
tent that the critical speed of the ignition instrument is in 
excess of the utmost demands of the multi-cylinder V-type 
motor. 



Carbureters Meet V-Motor Requirements 



Side Outlet Types Conform to Block Cylinder Design — 
Vacuum Feed Allows Higher Mounting— Quick Acceleration 



BROADLY speaking, the biggest factors in the carbureter 
industry for the year 1915 have been in the developments 
necessary to meet the demands of the big production com- 
panies and at the same time meeting the difficult requirements 
necessary in handling the present day fuel and still supplying 
the quick acceleration now demanded. Vacuum feed, higher 
rotative speeds, the extended use of eight and twelve-cylinder 
motors and the integral manifold have all been developments 
of the year which have had their effect on carbureter design. 
The side outlet carbureter which has now been standardized 
by the Society of Automobile Engineers has also been de- 
veloped and has found favor with car manufacturers who 
desire a clean motor exterior. 

Vacuum Feed a Factor 

Vacuum feed and the integrally cast manifold have gone 
hand in hand in permitting the carbureter to be mounted 
higher on the motor than ever before. This shortening of 
the intake manifold has eliminated the question of condensa- 
tion which with the heavy grade of fuel has bothered both 
carbureter and engine manufacturers. With the question of 
condensation removed it has not been found as necessary to 
waterjacket the carbureter as formerly predicted and the hot 
air intake pipe has been relied upon to perform the work. 

The concerns which make their own carbureters for 1916 
are Cadillac, Cameron, Fiat, Franklin, Hudson, Kline, Lenox, 
Locomobile, Peerless, Packard, Pierce Arrow and White. This 
list is about the same as for 1915 the notable addition being 
Hudson which in the new Super-Six makes its own car- 
bureter. The Kline is also now equipped with a carbureter 
made by the Kline concern. There are several concerns, also, 
like Dodge, which have special carbureters made to their 
own design in carbureter works. 

During the year the Zenith company brought out a new 
model designed particularly for eight-cylinder cars. This is 
a duplex design which follows closely the ordinary Zenith 
construction but has two mixing chambers, two outlets to the 



intake manifold and two inter-connected throttles. This 
specialization has had good effect as may be noted from the 
fact that the Zenith is used on the Briscoe, Daniels, King, 
Mitchell, Ross, Scripps- Booth, Standard and Stearns eights 
and on the Enger twelve. The Stromberg carbureter is used 
on the Cole and Oakland eights and on the Pathfinder twelve. 
The Partin-Palmer eight uses a Rayfield as does the National 
twelve while the Oldsmobile uses the Johnson carbureter, the 
Cadillac on its eight uses its own carbureter and Packard on 
the twin six uses a Packard carbureter. 

In March, Schebler brought out a new carbureter to suc- 
ceed the model R which differed from the previous design in 
that the metering pin opens the jet by moving downward 
instead of upward. The carbureter is also featured by a long 
extension on the venturi which is new practice for the Scheb- 
ler company. 

Greater Gas Velocities 

The higher speeds of motors have called for greater gas 
velocities in order to accomodate the increased displacement 
per minute in the cylinder. In order to meet the require- 
ments of the greater volume of flow per unit of time without 
reaching prohibitive speed in the ports it will be found that 
port areas are larger than a year ago. As the manufacturers 
gain experience with the block casting, it is possible, without 
sacrificing metal, to secure wider port areas and better water- 
jacketing facilities for the same weight. 

The effect of the cored-in manifold on carburetion should 
be mentioned under this general head. In the first place, the 
intake gases are hotter than they are with the exterior mani- 
fold, because it is quite possible to extend the waterjacket 
around the integral passage so that in some castings it is 
almost completely covered. The difference between the tem- 
perature of the water and the outside atmosphere, under 
ordinary conditions, is very close to 100 deg. and this natur- 
ally has a considerable effect on the density of the gases and 
hence on the heat value of a given volume of charge. 
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Average Spring Types Show Changes 



The Cantilever Spring Now an Established Type — Few Platform 
Springs Remaining — Frames Are Stronger and New Design Is Used 
on Two Cars — Tire Size Touches Low Water Mark 



"N frame design there is but one really new thing this 
being the Brush frame used on the Moline and the new 
Marmon. This frame is a scientific construction wherein 
ery portion is made to do work. For example the width of 
ction of the side rails is so small that they would have no 
aasurable resistance to whipping, and stiffness is obtained 
' using a steel running board, bent up at the ends and at- 
ched by rivets so that it provides the essential lateral stiff - 
ss. The one piece of steel is both frame stiffener, running 
ard and part fender, as the bent up portions form the rear 
d of the front and front end of the rear mudguard. 
This frame is raised at the rear so high that it forms the 
!ge for the rear seat cushion, and so cuts out a portion of 
; body and it can be made both stronger and lighter than 
t usual frame though it is not greatly more expensive. 
With ordinary, conventional frames, there has been a 
idency to increase the depth, to make them stronger in 
t, the chief idea being to eliminate body stresses and 
leaks. More makers are using frames with straight sides, 
1 there is a small increase in taper frames, that is frames 
which the sides are straight, or almost straight, but the 
k is wide and the front narrow. This construction gives 
ood body support and is cheaper than the bent frame. 

itilever Springs Established 

'he cantilever spring now has been accepted as a standard 
e, to be used where its shape is convenient to other chassis 
siderations. It has proved in practice at least as good as 

other form, and a long spring can be employed without 
>ng frame, which is sometimes an advantage. As many 
:8 per cent of the cars on the American market now have 

type of spring; the three-quarter elliptic remaining the 
t popular type with 42 per cent. Semi-elliptic, is found 
>nly 15 per cent of chassis while platform springs have 
>ped to under 6 per cent. 

ndoubtedly the introduction of the cantilever has led to 
h spring discussion that has had the effect of improving 
r forms of spring, and the suspension of the 1916 chassis 
stinctly better than that of any previous year. Lessen- 
weights make the spring man's task the harder. One 
2f which has helped is the realization that good steel has 
l to do with the matter, and buyers are a little less in- 
d to be swayed by price to the detriment of quality, 
heelbase has varied quite a little in the past six years, 
g to an average maximum of over 122 in. in 1915. This 
it has lessened on the more expensive cars and length- 
on the low price ones, the effect being to bring about a 
t reduction on the average, the 1916 figure for all cars 
: 119.5 in. The changes are due in the main, to the in- 
e of low price seven-passenger cars, and to the intro- 
on of the many light sixes costing between $1,200 and 
0, while the eights also have had something to do with 
latter. 

es are smaller than for many years, the popularity of 
2x4 without doubt having had much influence on this, 
again, the increase in the number of light cars has al- 



lowed a drop in tire dimensions. Smaller wheels mean an 
opportunity to cut the length overall a little, and so have 
helped the wheelbase reduction perhaps to a small degree, 
though not to any great extent. 

Hotchkiss Drive More Favored 

In transmission the trend toward simplicity is very marked. 
Hotchkiss drive, or that form of drive in which the rear axle 
is clipped rigidly to the springs and the latter take all driv- 
ing stress, is on the increase, torque rods are falling off, and 
radius rods have almost vanished. This is an effect of in- 
creasing spring knowledge, for it is easy now to make a 
spring that will do double duty. 

The Hotchkiss drive can be employed only with an open 
driveshaft that has two universals, so the inclosed propeller 
shaft has few new adherents, but there are many who like it 
because it gives protection to the universals, always awkward 
things to grease, and so does away with a point that needs 
attention. 

Suspension Generally Better 

Undoubtedly the average automobile of 1916 is much bet- 
ter sprung than any of its predecessors, and this is due to the 
great wave of interest in spring design that occurred about 
a year ago. Spring making and spring designing have both 
become more scientific and the amount of data now available 
makes it easy to find the proper spring proportions to give a 
desired effect. Different spring engineers go to work in 
different ways, but this year they seem all to have been ex- 
tremely successful. It only needs a ride in almost any car of 
three or four years old to bring home how greatly more com- 
fortable are the springs of the new chassis. 

Spring Bushings Improved 

A detail of spring design which has also improved quite 
considerably is the eye bushing. Much greater bearing sur- 
face is the rule and on many cars the self-lubricating bush- 
ings which are a compound of brass and graphite are em- 
ployed, these rendering the application of grease unnecessary. 
In other cases there are substantial bronze bushes with good 
provision for the easy supply of oil or grease, and the ac- 
cessibility of these lubricators has been studied in making 
the body attachment. 

Left Steering Prevails 

Not absolutely universal, but almost so, is left steering, 
since but 9 per cent of manufacturers still make right hand 
cars while 2 per cent have an option of left or right.- Left 
control with left steering is also very rare indeed, center 
control being used upon 90 per cent of present day chassis. 
There has been no change in the general layout of steering, 
and no entire novelties, except a couple of new swivel heads 
on the Overland little four and the Marmon six. Folding 
steering wheels have gained no fresh supporters, and the King 
which has used one all the year has dropped it on the new 
model just added to the line. 
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Many Changes in Body Design 



The Bodies of the 1916 Cars Differ Largely from Those of Last 
Year — The Most Advanced Designs of 1915 Are To-day the 
Average of Good Practice — The Great Increase in Seven-Passenger 
Equipment Is Offset Partly by the Introduction of Three and 
Four-Passenger Roadsters by Many Manufacturers 



AT the shows a year ago it was very noticeable that the 
new bodies were a feature of many exhibits. Ex- 
tremely handsome streamline types appeared on the 
stands of the leading manufacturers, and internal comfort 
was developed along with external good looks. During the 
year body engineering has advanced almost as much as chas- 
sis design, and the bodies of 1916 are improved out of all rec- 
ognition by comparison with those of three or four years ago. 

Streamline Is Cheaper 

The body with the smooth exterior that is now considered 
the proper form has taken a long time to develop, the trend 
toward simplicity of outline being traceable for ten years or 
more, but it is not always appreciated that this desire for 
simple lines and few corners and curves, has a very good 
reason for its existence apart from any canons of beauty. 

Speaking broadly, the fewer panels there are to a body the 
cheaper it is to make, the fewer junctions and corners the 
easier it is to paint, the simpler the outline the easier is the 
making of the frame. Added together these things mean 
that the body which is now the common form, and which we 
mostly regard as the proper thing for an up-to-date automo- 
bile, is considerably cheaper. Reduction in car price has been 
due to reduction in body price to quite an appreciable extent. 

More Metal and Less Wood 

Originally the automobile body was built of wood and had 
the panels of steel attached to fill in the gaps in the frame, so 
to speak. To-day the steel of the panels is frequently used 
for its strength, and the wood cut down accordingly. Thus 
we have the instance of the Dodge car wherein the body is a 
complete steel shell before any wooden parts appear. This 
particular example is worthy of special mention because it 
seems likely that it contains a principle which may become 
important. In making this body the steel panels are set in a 
frame which is a sort of jig, and when in position are welded 
together electrically, the jig being furnished with the neces- 
sary contacts and terminals. This produces a steel shell in- 
side which the seat frames, etc., are afterwards erected, it 
makes a body in which the exterior surface has no joints in 
the ordinary sense of the word. 

For a long time the Pierce-Arrow cars have had bodies of 
cast aluminum which are made from pieces bolted together, 
thus making a stout aluminum shell similar to the sheet steel 
shell produced by the Dodge process, the Pierce system makes 
excellent bodies, but is expensive, and the Dodge system seems 
to be the start of a cheaper and lighter construction having 
many of the same advantages. 

Of course this is partly speculation, as the majority of 
bodies are still made on the old principle, but the idea is en- 
tirely in keeping with other automobile engineering develop- 
ments of the past year or two. 

With the ordinary body built up on a wood frame, the 
panels are now frequently devoid of double curves which 



necessitate hammering or die-pressing the sheets of steel. 
Many of the bodies which are regarded as particularly good 
in appearance are made from sheets of steel which are simply 
cut out and bent in one direction. Thus many bodies have 
one piece of steel extending from one tonneau door to the 
other, being simply bent round to form the back. 

Still, these cases are fewer than where the back panel has 
a double curve, and in such instances simplicity of manufac- 
ture is obtained by the use of large presses which perform 
the bending operations much more cheaply than the hammer- 
ing of years ago. 

A petty detail that saves much work is the abandonment 
of beading which used to be employed to so large an extent in 
the decoration of bodies. The present growing habit of bend- 
ing over the top edges of the panels to form the top edge of 
the body, making a flush joint with the upholstery, is not 
only neater in appearance, but considerably cheaper than the 
old style of finish with a bead nailed on. 

Elaborately buttoned upholstery is also slowly giving way 
to the smooth finish, partly because this saves money in the 
factory but more because of the undoubted advantage in the 
greater ease of dusting and cleaning the cushions. 

Probably the most important development of the year in 
body manufacture has been in the painting processes 
evolved. First we have new methods for applying the paint 
to both body and chassis, and second, new ways for drying 
the paint after application. In painting the air brush has 
cut enormous numbers of hours from the labor needed to 
paint the output of a factory, and in drying the progressive 
system of oven treatment has turned days into hours. 

Great Changes in Painting 

It is in painting awkward shaped pieces, such as go to 
make up a chassis that the air brush shows to the greatest 
advantage, perhaps. A block of cylinders, for example, can 
be painted all over, completely and better than with a brush 
in a matter of seconds, actually in considerably less than a 
minute. The paint is also laid on more evenly, and more 
economically, there is less waste, better work and much less 
labor, all combined in one process. 

Then in drying the paint after application, the larger fac- 
tories now mostly have installed a series of ovens like great 
rooms, through which the bodies and sometimes the complete 
cars, pass slowly, entering one end of a sort of tunnel when 
painted and emerging a few hours later at the other end, 
completely dried. This system has cut out completely all un- 
certainty due to weather or to time of year; it has removed a 
really serious trouble. In the words of one manufacturer "it 
enables an absolutely standard excellence of finish to be 
guaranteed" a thing which was previously almost impossible 
with a commercial process of manufacture. Let it be clearly 
understood, too, that the work done this way is better. 

This year there are upon the market quantities of inez- 
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pensive seven-passenger cars, and the average cheap car has 
a much larger body space than ever before. Many manufac- 
turers have gone to the most elaborate trouble to accommo- 
date a large body; dealers have demanded it and the en- 
gineers have accommodated the dealers. 

But, together with this tendency to make the five-passenger 
car of 1915 into a seven-passenger car for 1916, there is to 
be noticed a very strong demand for roadsters, for three- 
passenger roadsters particularly, and now many manufac- 
turers are coming forward with roadsters to seat four. It 
is difficult to believe that the average man who buys an auto- 
mobile really needs a seven-passenger car. It is but seldom 
that a seven-seated car is seen on the road with all its capac- 
ity occupied, so if it is granted that a seven-passenger body 
is wanted by many people there must be many others who 
are satisfied with something considerably smaller. 

Undoubtedly one fault of automobile bodies has always 
been the separation of the front and rear seat passengers; it 
is a fundamental fault of the tonneau style of design, and 
it is not easy to see how else the same number of people could 
be accommodated, but the close coupled, small tonneau car, 
the four-seated roadster as it is sometimes called, and the 
clover leaf three-seated body are all companionable. They 
are cars in which the whole complement of passengers can 
comfortably converse together, and being so they are ideal 
forms for everyone except the man who expects always to 
be chauffeur driven and the man who wants to transport 
the maximum number of passengers. 

Divided Front Seats Popular 

The same idea is expressed in the larger body which has 
divided front seats, since for some indefinable reason, it 
seems to bring the front seats and the rear one closer to- 
gether, even if it does not do so actually. This was a new 
type last year, but it will be seen on many stands at the 1916 
shows, and in not a few instances the individual front seats 
are adjustable to suit the convenience of the persons who 
usually will occupy them. 

The body with individual front seats is a little more costly 
to build than the conventional type, because it lacks the 
bracing which the front seat frame normally supplies, but 
this difficulty is not hard to overcome if a little more is spent 
upon the framework. A very rigid type of body of the 
divided front seat sort can be made by using only one door, 
this being on the right side as a rule, and this is a cheaper 
form than one with four doors. It is almost as convenient 
and distinctly stronger, being less liable to develop squeaks, 
because of the rigidity given by the continuous, unbroken 
left side, but it is so far quite uncommon and it depends upon 
public taste to say whether it will come into greater favor or 
not. 

Closed Bodies in Many Types 

The tendency to add closed bodies to the list of available 
models, which was observed last year has continued for 1916, 
with the result that bodies which entirely protect the driver 
and passengers are now obtainable on a very great number 
of chassis. Closed bodies are called by many names of a 
more or less meaningless character which have grown from 
French carriage nomenclature, but the principal forms are 
now fairly well defined and fairly well known. The great 
trend of the year has been the production of much cheaper 
sedan and coupe types so that a closed car can now be bought 
for very moderate expenditure. 

Demountable Top Established 

Hand in hand with the production of cheaper closed cars 
comes the vogue of the convertible body, which can be either 
open or closed. Commencing a year or two ago with some 
rather cumbrous designs, progress with this style of body 
has been extremely rapid. At first a detachable top pro- 



claimed its detachability to all beholders, but to-day there are 
many which are hard to distinguish from the regular closed 
car. Hardly any of the new designs call for any feature of 
the open body that is different from standard, which means 
that the convertible car is a normal touring car when open 
and an almost normal closed car when the top is on. 

Whether this type of body is to become widely used de- 
pends upon the public. It may be that the man who buys this 
design of body will find the closed setting so comfortable that 
he will buy a permanently closed car next time. It is a very 
interesting field of speculation, and development during the 
next twelve months will show what is to happen. Mean- 
while the advent of a new and apparently remarkably at- 
tractive style of body has to be chronicled. 

It is particularly striking to notice how many manufac- 
turers have designed their 1916 open touring body so that it 
will conveniently convert to a closed car, in many cases the 
irons which support the top are screwed into sockets so that 
they can be removed to give place to attachments for the 
permanent style of roof. Door hinges are set so that the 
upper part will swing properly if it is afterwards desired to 
attach it, and the windshield is arranged so as to be suit- 
able for forming the front of a closed body. 

Altogether, what with many new seven-passenger bodies, 
with the demountable top or convertible car, the divided front 
seat, the clover leaf roadster for three or four, and the re- 
turn of the close-coupled tonneau form, the buyer of an auto- 
mobile to-day has such a choice of bodies as never before has 
been offered to him. There seem to be at the moment an al- 
most needless number of designs, it is as if in reducing the 
variety of the chassis produced the manufacturers were off- 
setting the advantage by increasing the number of bodies. 

Names of Autoihobile Bodies 

The increasing number of styles and the constantly chang- 
ing design of automobile bodies, has created some confusion 
in the minds of the general public, as to just what is the cor- 
rect name to apply to the various body models. This con- 
fusion is partly due to the rapid changes in design, and partly 
to the manner in which the cars are advertised as the ad- 
vertisements often feature the car by playing on the name 
and in some cases, manufactured names are substituted for 
the standard ones. 

It is not intended in this article to enter into a full descrip- 
tion of all the styles of bodies used, but simply to outline the 
most common types and concisely index them. Briefly it 
might be well to state that the names of bodies are coming 
to have a national meaning rather than an international one, 
and the meaning conveyed by a few of the names now have 
a different sense in Europe than in this country. The names 
given below each illustration, are those used by the majority 
of the best body builders and ranged alphabetically they are 
as follows: 

The brougham is a small town car, the name is very often 
misapplied as the true brougham does not have a window in 
the quarter back of the door. 

The berime is an inclosed body, having a separate com- 
partment for the driver, virtually it is a limousine with the 
driver inclosed. 

The cabriolet is also of the town car class and is generally 
understood. There is a larger type cabriolet, but it is not much 
used in this country. 

The coupelet here shown is made with an extension or win- 
dow forward of the driver, and' the title is amplified to make 
it understood, in designs where the extension is not included, 
the name is simply "coupelet" and where the top is stationary 
(does not fold down), it is called a coupS. 

The word coupS is used to designate a small inclosed drive 
body and is, in winter bodies, what the runabout is for sum- 
mer use. It has a meaning slightly different from the horse- 
drawn vehicle of the same name, and "coupelet" is a manufac- 
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tured or modern word applied to the same style of body, but 
having the folding top. 

The limousine is too well known to need a description, and 
the small limousine is the "town car" size. 

The limou8ine-landaulet is the most popular type of falling 
top body and comprises the essential features of the limousine 
with the added feature of an openable top. 

The clover leaf runabout is the name applied to this body 
on account of the seat arrangement being in the form of a 
three-leaf clover, the two views of this design conveying the 
meaning. 

The sedan is the most general word used to designate the 
inclosed drive body having the doors one each side and about 
the middle of the body. Various names are applied to this 
type, as single compartment, inside drive, inclosed drive, etc., 
but the name sedan will be the one most generally accepted, 
as it is a single word and conveys the meaning to the major- 
ity of the buyers definitely. 

The conventional touring body is so well known that it is 
not deemed necessary to illustrate it, and the same applies 
to the runabout. 
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With Fewer Makes of Car and Fewer Designs of 
Chassis, the Choice Is Wider Than Ever Before 
By Reason of the Many New Types Now Offered 
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Section I — Cars Made Only with Four Cylinders 



IN describing the automobiles of 1916 it is notice- 
able that specialization is greatly on the increase 
in manufacturing. Many makers produce noth- 
ing but four-cylinder cars ; an almost equal number 
manufacture six-cylinder cars exclusively. Next in 
order, but a smaller list than either of the first two, 
come the makers of more than one type, a four and 
a six, a six and an eight, and so on. Last we have 
the nine firms who have concentrated upon the V- 
motor, seven of them on eights and two of them 
on twelves. 

Thus the short descriptions of the cars listed as 
1916 models by the manufacturers group themselves 
well into this classification. In the following pages 
cars made exclusively 



there are still a fair number commanding moder- 
ate prices, a little above those demanded for the 
least expensive sixes. In this field, too, we of course, 
find all the very cheapest cars. 

In the six field are the cars of highest price, since 
no V-motor chassis has yet been offered for more 
than $3,000 in standard form, and there are several 
sixes costing much more than this. 

In the unspecialized class, it is noteworthy that the 
majority of the chassis are assembled. 



with four cylinders 
form Section 1. Sec- 
tion 2 is composed of 
cars which are only 
to be had with six cyl- 
inders. Section 3 is the 
V-motor division o f 
eights and twelves, and 
Section 4 the cars made 
with various sorts of 
motor. In this last sec- 
tion, of course, will be 
found fours, sixes, 
eights and twelves. 

That there should be 
nine manufacturers de- 
voting all their energies 
to V-motors is a re- 
markable fact, when it 
is remembered that a 
year ago there was but 
one such. It is perhaps 
equally remarkable that 
there should be so many 
makers who scheme to 
produce nothing but 
sixes, and of these 
many are sixes of most 
moderate price. 

In the field of the 
fours there remain a 
few of high price, and 
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Allen Has Enlarged Motor 

Only one Allen chassis is now being made as compared 
with five last year. The motor has % in. more bore being 

now 3% by 5 in. and is 
made in the Allen plant, 
being of a highly modern 
design and conspicuous for 
compactness. It is a par- 
ticularly short four-cylinder 
engine considering the size 
of the bore. 

Simplicity is served by 
the use of thermo-syphon 
cooling and lubrication is a 
combination of splash and 
pressure. 

The rear axle is a float- 
ing pattern made specially 
to Allen design; it has 
straight bevels and a 
pressed steel housing. An- 
other feature is the use of 
long, semi-elliptic rear 
springs underslung and 
very flat, the end of the 
frame being brought down 
in a sweeping curve. The 
propeller shaft is inclosed 
in a torsion tube, but the 
drive is through the springs, 
Hotchkiss fashion. 

The brake operating rods 
are conspicuously straight 
and have few links or con- 
nections, in fact the whole 
rear part of the chassis is 
devoid of any joints need- 
ing attention. Features of 
the body are the wide doors 
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with concealed hinges and high sides with flush upholstery; 
both a five-passenger and a roadster are supplied on the 
same chassis. 

Arbenz Is New Model 

A new, and very inexpensive, model Arbenz is being made 
with five-passenger touring body only. It has a conventional 
design generally, with Aplco two-unit starting and lighting 
equipment, and Connecticut ignition. A floating type rear 
axle used has double internal brakes of large size and the 
equipment is inclusive of 30 by 3% in. tires. The specifica- 
tions are those of a thoroughly well proportioned, light car. 

Argo Considerably Improved 

It is evident from an examination of the Argo cars that 
they were designed to give reliability along with simplicity 
and lightness of construction, these things making possible 
their low prices. 

Both roadster and five-passenger body types are built upon 
the one wheelbase of 96 in., and in the general scheme of the 
layout the engine and clutch form the front unit, the gearset 
and universal another, and the rear axle with its inclosed 
drive shaft a third. The engine is a conventional four with 
dimensions of 2% by 4% in., developing 17.6 brake hp. and 
having a rating of 12.1 Cylinders are block-cast, and bolt 
to the aluminum barrel crankcase which carries the two- 
bearing crankshaft. 

Again, simplicity is fostered by making the clutch a re- 
versed cone, bolting the female portion to the outer part of 
the flywheel and then forcing the cone inward to release. 
This also greatly simplifies the clutch throwout mechanism. 
Just back of the gearbox, there is still further evidence of 
simplification, for the universal joint also is a transmission 
brake. The outer part of the joint takes the form of a drum, 
and a band contracts around it when the lever is applied. 

Instead of the regular form of gear differential, the Bailey 
gearless type is employed in the rear axle. To simplify the 
control, the service brakes are applied by the same pedal 
that releases the clutch, they coming into action after the 
clutch. In either touring car or roadster, the front seat is 
adjustable for height and leg room. 

Bell Has Full Equipment 

This chassis, with wheelbase of 112 in. carries either a 
roadster or five-passenger touring body and is a soundly de- 
signed inexpensive car without any very remarkable novel- 
ties. For an inexpensive machine it has a very complete 
equipment including such useful accessories as a gasoline 
gage, while the 31 by 4 in. tires are non-skid on the rear 
wheels. 

Spiral bevel drive in a Hess floating type axle is used and 
the unit powerplant has a Disco single-unit lighting and 
starting outfit operating at 12 volts. 

Biddle Is Large Four 

A newcomer among automobiles, the Biddle, has a motor 
3% by 5% in., and so should have plenty of power. The 
motor follows usual lines and is fitted with Westinghouse 
electrical equipment. A point about it which is uncommon 
is that the chassis only is obtainable, for special body equip- 
ment, or there is a choice of three standard bodies of five-, 
four- or two-passenger capacity. 

Another unusual detail is the provision of four speeds in 
the gearset, which is in unit with the engine this giving a 
high gear ratio of 3.2 to 1. The direct gear is the third 
speed which is 4 to 1. Both straight and spiral bevel drives 
are supplied. 

Brewster Lists Only Chassis 

The Brewster car which has been expected for some time 
and only recently announced, is a Knight-engined four of 
high grade design and workmanship which is to be sold for 
custom-built body equipment. The motor is 4 by 6% in. and 



has the U. S. L. flywheel starter. Forced lubrication is used 
and a special model Zenith carbureter fitted. 

The gearset is located amidships and gives three speeds, 
while the rear axle is a special design with spiral bevel drive, 
the propeller shaft being inclosed in a torsion tube which 
also takes the driving effort. 

New Case Has Long Stroke 

With 3% by 6 in. bore and stroke the Case four has plenty 
of power. In the motor a silent chain drive is used for the 
front end, but otherwise the design is conventional, including 
splash-pressure lubrication with a piston pump to force oil 
to the main crankshaft bearings. Large valves and a special 
carbureter are claimed to give the motor every opportunity 
to make use of its capacity to best advantage and it is a 
fairly high speed engine for so long a stroke, developing 
maximum power at 2100 r.p.m. 

The three-speed gearset is in unit with the motor and the 
clutch a reversed cone that sinks into the flywheel to dis- 
engage. The rear axle is equipped with spiral bevel drive 
and the wheelbase is 120 in., the tires being 34 by 4 in. Two 
body styles are offered, a seven-passenger touring car and a 
roadster, the price being the same for either. 

Chevrolet Baby Grand Unchanged 

The past year has been one of huge production in the 
Chevrolet plants, the Baby Grand having proved one of the 
most successful small fours of the year. The small, high 
speed motor with its overhead valves has proved a favorite. 
This engine is extremely neat in appearance, the rockers be- 
ing inclosed by an aluminum cover, and valves are all laid 
bare by detaching the cylinder head. There are no valve 
cages, which fact assists the proper cooling of the valves. 

Lubrication is on the controlled-splash system, oil being 
pumped from the crankcase to a sight feed on the cowl board, 
whence it passes to the main distributing pipe which feeds 
the troughs into which the connecting-rods dip. There are 
pockets over each main bearing and thence wicks carry a 
supply to each of the three camshaft bearings. 

The Autolite electrical system usually supplied is not 
stock equipment as it bears a small extra charge. It is a 
two unit system, with Bendix gear for the starting motor. 
Ignition is by magneto, if the starting system is not taken. 

Another instance of the individuality of Chevrolet design 
is found in the midships location of the gearset, Chevrolet 
being practically the only inexpensive car to use this design. 
It is a neatly designed transmission with ball bearings. The 
driveshaft is of the open type fitted with two universals; 
drive is transmitted through the springs and torque taken by 
a special stav. A semi-floating rear axle is used with straight 
bevels and Hyatt roller bearings. It is provided with a 4 to 1 
gear ratio and the brake equipment is conventional. A dis- 
tinct feature of Chevrolet cars is their smart appearance, the 
five-passenger body being of neat outline without going to 
extremes of fashion. 

It is noteworthy that the Chevrolet line has been altered 
somewhat, as the six-cylinder car is not being continued for 
1916. There are now only the four with either the five- 
passenger body (The Baby Grand) or a roadster which has 
the name of "Royal Mail," and the "Four-Ninety" which is 
a cheaper modification with slightly smaller motor, unit 
powerplant and some other small chassis differences, the main 
lines, however, being identical for all models. 

New Crow Elk-Hart 

This new model is the largest which will be produced this 
year and follows the same lines as previous Crow cars. The 
motor has a detachable cylinder head and is intended for 
high speed work; it is possible to remove any connecting-rod 
and piston without disturbing a main bearing. The body is 
a new design with built-in windshield. The new car is much 
the same in general specification as the previous model which 
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it replaces, but a very substantial reduction in the price has 
taken place. 

Detroiter Has Good Equipment 

The 1916 Detroiter while not departing from the conven- 
tional in design to any great extent is well cared for in de- 
tail. For instance, the tires are 33 by 4 in., front and rear, 
and ignition is performed by high tension Dixie magneto. 
This is one of the cars using the Dyneto single-unit lighting 
and starting dynamo. It is a substantially built car with 
ability to carry a roomy body, and has platform rear sus- 
pension. 

Dispatch Has Unique Transmission 

The Dispatch chassis consists of a motor, which is a con- 
ventional four of excellent quality with pressure lubrication, 
and a part that the makers describe as a "control unit" 
This takes the place of clutch, gearing and differential and 
provides four speeds with direct drive on all four. Power 
is transmitted by friction, but the construction is unusual, 
containing many details of great ingenuity. 

Dodge Makes No Changes 

Carefully designed before it was introduced, and made by 
manufacturers of experience, the Dodge occupies an almost 
unique position by having had no alterations since its first 
appearance. The only real novelty is a neat detachable upper- 
structure, which renders the open car convertible into a 
closed carriage, and these are being turned out rapidly at 
present. 

As a peculiarity the most striking feature of the whole 
chassis is a device which renders the countershaft in the 
gearset quite stationary when the high gear is engaged, the 
the "constant mesh" pinions if they may be so called in this 
instance, unmeshing as high gear is engaged. This device 
has been tried several times but the Dodge is the first in- 
stance of successful manufacture. 

The unit powerplant with its cone clutch entirely inclosed 
is part iron and part aluminum while the cylinder head is 
removable, the valves being arranged in conventional L head 
manner. 

The body is remarkable as an engineering product, for it 
is all-steel being made in a wonderful electric welding 
apparatus. All the body plates are held in a gigantic jig 
furnished with the necessary electrical connections and the 
passage of the current then spot welds the panels along 
every junction line. The result is a body in which strength 
and lightness are' combined. 

On the rear axle the brake rods and the equalizing links 
are laid out in a very neat way, there being only two long 
pull rods needed, these running forward along a line just 
above the torsion tube which incloses the drive shaft. 

Electrical equipment consists of the North East single- 
unit machine which operates at 12 volts and is driven by 
silent chain from the camshaft. Every part of the car, 
barring a few accessories, is made in the parent factory 
which is one of the largest in Detroit and ranks among the 
biggest in the world. 

Dort Has Original Motor 

Although both roadster and touring types follow the same 
general idea of design, the latter is a longer chassis and 
the motor larger. It has a wheelbase of 105 in., and the 
motor is claimed to have 28 hp. as a maximum with 3% by 
5 in. dimensions. The roadster is built on a wheelbase of 
92 in. and possesses a 3 by 4 in. engine. It has very evi- 
dently been the aim of the designer of the Dort engine to 
give it moderately high speed possibilities very smoothly, for 
with an exceedingly heavy crankshaft in a motor of its size, 
large valves with a good lift and double exhaust manifold, 
everything seems to have been done to prevent vibrational 
troubles. Special attention has been given to the matter of 
equal water jacket spacing around all the cylinders, this mak- 



ing for uniform cooling. The double exhaust manifold fea- 
ture is unusual in four-cylinder construction. The manifold 
is internally divided into two passages, two cylinders dis- 
charging into each passage, this preventing any overlapping. 

To make maintenance of the cars as simple as possible, the- 
Dort designers have seen to it that the oil holes are in con- 
venient places. For instance, in the side of the gearbox 
there is placed a small elbow which aids in the filling of the 
gearset with oil. Axle bearings are made easy of adjust- 
ment by external openings and pins passing through the hous- 
ing to the bearing carriers. 

Cantilever rear springs are featured on the Dort. The 
clutch is a light cone, with six spring plungers pressing the 
under side of the leather facing. These springs are inclosed 
in little pressed steel cups that prevent dirt from getting 
to them. 

Elcar Is Improved 

This car is a model of Elkhart under which latter name 
previous models were known and is one of the very few 
machines of which the. price has been raised a little, this 
being due to several improved features. 

It is a conventional type of four-cylinder chassis with five 
passenger or roadster body and a high speed motor with what 
has been called an F head cylinder; that is the intake valves 
are in the head with the exhaust valves in the customary 
position. There is a unit powerplant with cone clutch and 
a special type of rear axle having double internal brakes. 

Farmack Has Overhead Valves 

This is an entirely new car made by a new company and 
has a distinctive engine with not only overhead valves, but an 
overhead camshaft also. Three chains are used at the front 
end, one a triangular drive including the crankshaft, an 
adjustable pinion and an intermediate, the second from the 
intermediate to the camshaft, and a third for connecting 
crankshaft and generator direct. All the valves seat directly 
in the detachable head and are fully inclosed. Oiling is by 
controlled splash with a separate feed to the camshaft. 

The rest of the chassis follows conventional practice and the 
car is sold at present with only a five-seated touring body. 

F. R. P. Has Valve-in-Head Motor 

A new F. R. P. car is now ready with an overhead valve 
engine with four cylinders. It will be made in small quan- 
tities in three models, the motor bore and the wheelbase being 
the chief variations. The chassis only will be sold and at 
a high price, the car containing a quantity of very costly 
steel and much fine workmanship. 

It is a chassis intended to have a capacity for high speed, 
the motor being very highly efficient, and weight has been 
studied closely. In many respects the design savors of the 
European school, having amidships location for- the gearbox 
and a transmission service brake while there are four speeds 
with a high gear of 3 to 1. 

Ford Still Model T 

At this time there is no inkling that Ford intends to make 
any alteration in the model T as it is known the world over. 
The performance of the car and the low prices for both 
the touring and roadster models still prove sufficient attrac- 
tion to the buyer. New prices have been put on the three 
closed body types that Ford turns out, the coupelet, the town 
car and the sedan. 

It is scarcely necessary to go into any lengthy description 
of the Ford because its general design is well enough known 
to make that unnecessary: Since the rounding of the cowl 
to replace the straight dash and the enlarging of the magneto 
so that it would care for the electric headlights as well as the 
ignition, there have been no mechanical or body changes. 

Briefly, the Ford chassis has a wheelbase of 100 in., and 
is fitted with 30 by 3 front and 30 by 3% rear tires. The 
characteristic front and rear transverse springs, planetary 
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gearset in unit with the 3% by 4 in. L-head motor and simple 
drive through inclosed shaft are examples of the unity of 
purpose that has amassed the great fortunes of Henry Ford 
and the others in the company. Few, if any, other car mak- 
ers of the world have so designed their chassis in the first 
place that change was unnecessary for so long a period of 
years. 

Very attractive body work has been put on the sedan and 
coupelet models. Cloth upholstery is used in the sedan, which 
has individual front seats, the right one folding to allow en- 
trance to the rear seat. There is a single wide door on either 
side, and the finish is excellent. 

Harvard Is Smart Roadster 

The Harvard program consists of a soundly constructed 
chassis free from peculiarities with a good appearing road- 
ster body and an equipment that makes for the permanent 
comfort and convenience of the user. The seat is supplied 
with deep upholstery and the Pantasote top fits snugly on the 
windshield when erected. 

On the same chasis a coupe body is also fitted and sells 
for a very moderate price. The car is geared rather higher 
than the average and should be capable of a fair speed on the 
road. 

Hupmobile Is Larger 

By enlarging the powerplant from a bore of 3% in. to 3% 
in., the 1916 Hupmobile has been given 46 cu. in. more piston 
displacement, and with the stroke still 5% in., the engine is 
now possessed of 243 cu. in., this, together with the large 
valves and direct gas passages giving the car an engine that 
is able to handle it in excellent shape with good accelerative 
ability. 

The Bijur lighting and starting equipment replaces that 
used last year, and this change, in conjunction with the 
motor increase, are practically the only alterations in the 
mechanism, although the body design is different from the 
previous car in some respects, and the price has been brought 
down. 

A short and a long chassis are offered, the former having 
a wheelbase of 119 in. and taking the five-passenger touring 
and roadster bodies, whereas the 134-in. chassis is called 
upon to carry the eight-passenger body. This is a body in 
which the folding auxiliary seat has been so constructed that 
it is wide enough to seat three if necessary. Practically the 
only difference in the two chassis other than strengthening 
the long frame wherever necessary, is in the spring length. 
Still adhering to the long underslung semi-elliptics in the 



rear, they are 60 in. overall on the larger chassis and 52 in. 
on the shorter. 

One feature for comfort in the Hupp cars is in the low 
placing of the seats with the backs of the seats lower than 
the fronts so as to give a comfortable position to the occu- 
pants. A point in the body work that is appreciated, is the 
overlapping of the upper windshield glass over the lower for 
about an inch, this preventing water or cold air from getting 
into the front compartment. 

The Hupmobile motor is of the block-cast type with silent 
chain drive for the camshaft and fan. Ignition is by At- 
water-Kent system, and oiling by the characteristic Hupp 
method whereby the flywheel is used to pump it. 

Interstate Has Axle Gearset 

The use of a rear axle gearset is becoming less common, 
but having used this type successfully, by reason of proper 
proportionate design, the Interstate company is continuing 
its use. The motor of this car is a long stroke engine with 
large, overhead valves; it is made by the Beaver company 
and has conspicuously good pulling power on high gear. 
The price has been reduced for 1916 without affecting the 
equipment or any other quality. There is a Remy lighting 
and starting equipment which also cares for ignition and a 
Schebler carbureter, bolting direct to the cylinders, since all 
manifolding is internal. A decided feature of the Interstate 
four is the great accessibility of the motor and all connected 
with it. 

The bodies offered include a five-passenger touring and a 
roadster model the former holding its rated capacity with- 
out any crowding. It is nicely proportioned being a very 
handleable length over-all. Quiet running and good acceler- 
ation are other characteristics. 

Maxwell Improved in Detail 

The main idea of the Maxwell designers was to produce 
a car of better appearance for 1916, at the same time includ- 
ing in its make-up many of the things that had heretofere 
not been given for the price. For instance, electric starting 
and lighting are now standard for the touring car,' and the 
roadster also has both at lowered prices. Due to the narrow- 
ing and raising of the radiator and the sloping of the bonnet 
smoothly to the cowl, the car has a larger outward appear- 
ance, though still built upon the chassis of 103 in. wheelbase. 

The Maxwell engineering staff also had an eye for the 
matter of repairing, for they have kept the wiring to the 
chassis wherever possible, bringing to one central terminal 
block all that have to go on the body. To remove the body, 



TWO STEERING HEAD DESIGNS NEW 
DURING 1916 




Right — The Marmon steering 
swivel which is oil-retaining and 
has three collars that take the 
thrust 

Above — The Steering swivel 
of the new. small Overland 
which Is stronger and simpler 
than the customary yoke 
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it is only necessary to disconnect the terminal- plug, when 
body and chassis wiring are separated. 

In striving for better operation, the clutch has been in- 
closed so as to permit it to run in oil. Though a cone, it 
is faced with an asbestos fabric that is not harmed by the 
lubricant, and this gives it a very soft action. Better engine 
lubrication is also accomplished by distributing the oil to 
each of the connecting-rod splash troughs instead of the old 
way of introducing the oil at the front end and letting it 
work its way back to the other troughs. This gives more 
uniform oiling. To make it easy to put in the oil, the 
breather has been conveniently placed on the left side of the 
motor. 

Other evidences of the improvement of the car are the use 
of linoleum-covered running boards instead of the former cor- 
rugated metal type; the fitting of demountable rims for the 
30 by 3% in. tires and the enlargement of the body. Three 
inches is added to the seat width and there is more leg room. 

The Maxwell 3% by 4 Ms -in. motor is of the type in which 
cylinders and upper part of crankcase are integral, with the 
head detachable. Thermo-syphon cooling is efficiently used, 
and starting and lighting are by the Simms-Huff system. 
A motor-generator is carried on the motor's left, with the 
generator drive by a belt under constant spring tension, and 
starter drive through the flywheel. Twenty-five horsepower 
is credited to the engine, which drives a three-quarter float- 
ing axle, with a ratio of 3.6 to 1. The car has three-quarter 
rear springs and three speeds. 

Mecca Has Gearless Differential 

A new car this year the Mecca follows the lines of stand- 
ard practice in most respects but it uses the "Gearless" dif- 
ferential and has a type of single plate disk clutch that is 
rather interesting. This has toggle lever operation and is 
intended to run in oil. On the rear axle are double internal 
brakes instead of the usual pattern. 

Mercer on European Lines 

In general the design of the Mercer chassis which made its 
first appearance at the 1915 shows has not been changed. As 
a high priced, originally designed four of large dimensions 
and the best of workmanship it stands in a class which is 
now very small. Perhaps the leading feature of the car as 
a whole is the bodywork, which is the smoothest possible 
streamline, combining the best of both French and German 
practice, even the six-passenger touring car gives a proper 
impression of the car's extreme speed ability as the top and 
windshield are made to suit the body lines. 

In the chassis the U. S. L. flywheel dynamo and starting 
motor is found, this being entirely inclosed, and the gearset 
is amidships, connected to the dry disk clutch through a short 
universal shaft. 

The motor follows the principles of racing engine con- 
struction, save that it has L-head cylinders. It is capable 
of high speed and gives a high mean effective pressure at 
low speeds, so that the car has plenty of ability even on the 
somewhat high, direct fourth gear. On the back of the gear- 
box there is a large internal brake this being the service 
brake, and very powerful indeed. Hotchkiss drive is used, 
with the semi-elliptic springs very long and flat. 

There are four body styles; touring cars with six- and 
four-passenger capacity and two roadsters of two passenger 
size, one of the latter being classed as a raceabout, specially 
geared, without self-starter and capable of extremely high 
speeds. 

Metz Continues Friction Drive 

Consistently the Metz company have been upholders of 
friction transmission for their small car and they are still 
adhering to it after several years' experience during which 
very many cars have been put into the hands of the public. 



There is nothing simpler than friction drive and whether it 
gives good or bad service depends mainly upon the care with 
which the design is performed. Friction drive has many 
little points which only experience can teach and the Metx 
engineers seem to have thoroughly mastered the special prob- 
lems in this connection. 

The motor has been increased in size to 3% by 4 in. and a 
five-passenger touring car is now supplied as well as the 
roadster. Also the original acetylene lamp equipment has 
been replaced by a Gray & Davis complete outfit for lighting 
and starting, which is stock equipment. Ignition is still by 
high tension magneto, however. 

From the frictional transmission, with its seven forward 
speeds, the drive passes to the rear axle through a single 
chain. The tires, being 32 by 3% in. are large for the size 
and weight of the car. Either wire or wood wheels are sup- 
plied according to the choice of the customer. 

Moline Knight Enlarges Motor 

The Moline Knight motor was always one of the neatest 
designs, and deserves the credit for having aluminum alloy 
pistons nearly two years before they became common. The 
larger four which is made by the Moline company has not 
been altered this season, but the small four has an extra 
%-in. of bore being now 3% by 5 in. 

Apart from the Knight motor the Moline chassis is very 
interesting as it uses the Brush special frame construction 
and rear spring suspension. The frame is so made that the 
running boards, which are steel, form a vital part of the side 
members, their strength being used fully. The rear end of 
the frame is raised in such a way as to eliminate a large 
part of the body, the rear seat setting directly on the side 
rails. At the rear, the springs are transverse and there are 
two of them back to back and one above the other. They are 
of slightly different length and so of different period. The 
upper has a shackle attachment to the frame at one end and 
a pin at the other, and the lower has corresponding attach- 
ment to the axle. The effect of these two springs is to pro- 
vide a very easy suspension and yet roll is eliminated by the 
difference in period. One spring damps out the other so to 
speak, when a severe shock is encountered. 

Touring and roadster bodies are fitted to the smaller chassis 
and a wide range of all types for the larger. 

Monroe Adds Electrical Equipment 

A small car selling for a very low price the 1916 Monroe 
did not have a lighting and starting outfit, but this has been 
added for 1916 without alteration in price. It is a true light 
car with a neat little unit powerplant and a floating rear 
axle. The generator and starting motor are of Auto-Lite 
make and the carbureter a Zenith. 

There are two sorts of body, a roadster and a speedster, 
both listing for the same price. The roadster is a nicely 
designed streamline form with top, side curtains and wind- 
shield complete. 

Morse Is Large Car 

A big four-cylinder car, the Morse has a conventional type 
of chassis for five- or seven-passenger touring body or a 
roadster. It is one of the few cars with an engine having 
singly cast cylinders and amidships gearbox location. 

Having a 129 in. wbeelbase it is quite a large car and is 
of substantial construction. Gray & Davis two-unit elec- 
trical equipment is employed with Eisemann magneto for 
igintion. The accessory equipment is of the highest class 
and most extensive. 

S. J. R. Is New Roadster 

An addition to the list of four-cylinder cars the S. J. R. is 
made in three-passenger roadster form only, the body being 
steel, with a special dull finish. A high-speed type of motor 
is used and a high power output is claimed in proportion 
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SOME TYPICAL COWL BOARDS 

There I* still great variation In the arrangement of acceeaorlea 
on the cowl board, different manufacturers having different Ideas 
concerning which disposition Is most convenient for the driver. 
Broadly, there seem to be two layouts; the grouped form wherein 
all fittings are concentrated at the center, and the spread form 
where everything Is arranged In a line right across the board, 
it seem* there should be some opportunity for standardizing work 
In this connection. 

It Is a little surprising that the undoubted convenience of steering 
post control units for switches and carbureter adjustment has not 
caused a greater number of manufacturers to adopt this style of 
design, and there would seem to be an opportunity for some of the 
electrical firms who make cowl board fittings to add a steering post 
unit as an alternative. The tendency to concentrate fuses In a 
readily accessible compartment or plate on the cowl board Is note- 
worthy, and greatly to be commended, since It facilitates the 
tracing of a fault. 
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to the displacement. Ignition is by high-tension magneto, and 
lubrication maintained by a plunger pump, -while a special 
design of carbureter is employed. 

Special attention is given to comfort, the rear springs be- 
ing chrome-vanadium steel cantilevers 48 in. long, and the 
upholstery leather. An original shape of radiator and domed 
fenders add to the appearance. 

Spaulding Has Special Body 

A thoroughly well made four-cylinder chassis with plenty 
of power and high class components the Spaulding has been 
improved only in minor detail. A special feature of this 
car is the supply of a touring body for five passengers 
which can be converted into a sleeping place by dropping the 
back of the front seat. This is done in a few moments and 
the cushions are so shaped that a comfortable bed can be 
fixed up. 

Magneto ignition and the Entz system of single unit light- 
ing and starting are fitted to the Buda motor, and the three- 
speed gearset is situated amidships, while the floating rear 
axle has exceptionally large brakes. 

Sterling Is Newcomer 

This is one of the most' recently announced new cars and 
will be made in roadster form to sell at a very moderate 
price. The motor is a Sterling 2% by 4 in. with overhead 
valves and splash-pressure lubrication. There is a cone 
clutch and three-speed gearset in unit with the motor, and 
the axle is a floating type supported on cantilever springs. 
Two bodies, a five-passenger and a roadster, are provided. 

Stutz Sticks to Fours 

Improvement in body design is the most striking change in 
the Stutz cars for 1916. The new bodies are fitted to a single 
chassis which is made in two lengths, 120 in. and 130 in. 
wheelbase. Probably by far the most attractive car the 
Stutz company have ever produced is the "Bulldog Special," 
which is a very low built touring car with seating accom- 
modation for four. There is also a touring body for six 
passengers on similar lines. This body has no rear doors, 
passengers reaching the tonneau through the aisle between 
the front seats, and this, added to the elimination of side 
lamps, makes the outline of the car extraordinarily smooth. 

In the "Bulldog Special" there is a tonneau cowl this being 
divided into two compartments one fitted to take a lunch 
kit and the other for two Thermos bottles. 

The motor is still the well tried and proved T-head type 
four, but it has been improved by the addition of a good deal 
of space to the crankcase so that the latter now holds 2% 
gal. of oil and replenishment is only needed at long intervals. 

The operation of the accelerator pedal has been rendered 
easier by adding a heel cavity in the foot board, and a hint 
of racing experience is seen in the adoption of racing type 
Hartford shock absorbers as standard equipment. Another 
racing feature now standard on Stutz cars is the Moto-Meter 
which will in future decorate every Stutz radiator cap. The 
Stutz company offers a wide choice of coloring, paintwork in 
a series of greys, reds and yellows being available. There 
are three colors of upholstery to choose from, red, green and 
black. 

Vixen Has Friction Drive 

A small car with narrow tread, the friction driven Vixen 
has been little altered this year. The drive incorporates a 
friction set at the rear end of the chassis with a friction 
driving disk for each rear wheel, the connection between 
either disk and its respective road wheel being by side chain. 
The motor is a small four-cylinder and the body has the two 
seats arranged tandem fashion. 

White Program Two Fours 

A large and a smaller four are being made by the White 
company, there being very little difference between the 



present series and that of 1915. Sane design with the very 
best procurable materials and workmanship are the chief 
White features, in fact the White gasoline car has changed 
mainly in body equipment since its first introduction. 

Both chassis have block motors with passages cored in the 
casting and combined pressure and splash lubrication fed by 
a plunger pump. A special lighting and starting apparatus 
is used and single, Bosch magneto ignition. On both the 
large and small chassis the gearset is located amidships and 
has four speeds, but the smaller car has the direct drive on 
third while the larger has a direct high gear. A remarkably 
easy action single disk clutch is used. 

The White electric equipment stands almost alone by oper- 
ating at 21 volts, this same potential being used for all the 
lamps. 

Body styles have been brought up-to-date and a very 
handsome series are now being supplied, they include almost 
every conceivable type, touring, town car, roadster, landau- 
lette and limousine. Long, three-quarter elliptic rear springs 
are used and these are relieved from all stresses save those 
arising from the weight of the car as both radius and torque 
stays are fitted. 

Willys-Knight Entirely New 

To the Willys-Knight belongs the distinction of being the 
first car equipped with the Knight engine to be built in 
quantity. In fact, the car brought out last July under that 
name is not like the previous Willys-Knights at all, and 
though the motor follows the latest ideas in Knight construc- 
tion, the car sells for very much less. 

In its new form, the car adheres strictly to standard Over- 
land construction in the chassis, and in the general outward 
appearance, and due to the standardization that this makes 
possible, the price at once is explained. The axle design, the 
incorporation of the gearset as a part of the rear unit, and 
the layout of the springs and frame members are well known 
in the design of Overlands. There are two open and two 
closed bodies, all fitted to the one wheelbase of 114 in. 

The Willys-Knight engine as now built is a four-cylinder 
block construction with a cover plate going over the top of 
the individual cylinder heads proper. The cover plate forms 
the top of the water space, and it incorporates a water outlet 
to the radiators, the cooling being by thermo-syphon. Thu 
construction allows the water to circulate entirely over the 
heads, and is an advantage over the former method of casting 
the Knight cylinders separately with no intercommunication 
for the water. 

A two-part aluminum crankcase is used, and it has the 
unique feature of including a water passage from the radi- 
ator inlet pipe, carrying the water across from the right side 
to the left where it is introduced into the cylinder block by 
a connection at the bottom center of the cylinder casting. 
This is conducive to equal water distribution from a central 
point. There is nothing unusual in the working out of the 
details of the two sliding sleeves, and their actuation in the 
regular way by connecting rods operated by an eccentric 
shaft. 

As in other Knight types, the oil supply regulation is inter- 
connected with the throttle so that the amount supplied is in 
relation to the throttle opening. Simplicity has been aimed 
at in the system of lubrication by forcing oil to the main 
bearings, eccentric shaft bearings and driving chains at the 
front. The crank webs are drilled to send it to the rod 
bearings, from which it is thrown to the other surfaces. 

Woods Mobilette Refined 

A small, light car with low built two-passenger body, the 
Woods has been neatened here and there and made even 
better value for the money. It has a 36 in. tread and 104 in. 
wheelbase, thus being well proportioned, and the passengers 
are accommodated side by side by means of staggering the 
seats a little. 
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Section 2 — Cars Made Only with Six 

Cylinders 

The Number of Makes in This Section Is Considerably Larger 

Than a Year Ago 



Bnick Makes Two Sixes. 

BUICKS are all sixes this year, the announcement being 
somewhat of a surprise in view of the poularity which 
the four-cylinder Buicks of previous years had at- 
tained. The new models have been produced with the main 
idea of standardizing parts wherever possible, while improv- 
ing the design and efficiency, this, together with the greater 
output being responsible for a reduction in the price of the 
larger car and the appearance of the new small size at a 
price under $1,000. 

Similarity of design is found in the two chassis, except in 
the motors. The little six uses a 3^4 by 4% -in. engine with 
the cylinders cast in a block, while the larger six has a 3% 
by 5-in. motor with the cylinders in pairs. Otherwise the 
design of both is very much the same, the characteristic Buick 
overhead valve construction being adhered to. The valves are 
each carried in individual cages, making it a comparatively 
simple matter to take out one or all when occasion demands, 
and the valve rods are adjustable at the top in convenient 
manner. In the Buick design of head, the gas passages are 
very direct. 

Buicks this year have a new type of aluminum cone clutch 
with a clutch brake that facilitates gearshifting. There are 
three small engagement springs to equalize the action instead , 
of a single spring. The old form of clutch coupling has also 
been abandoned for a shaft that is a single piece of steel 
integral with the constant-mesh pinion of the gearset. 

In the gearset special mention is made of the interlocking 
device which prevents any possibility of simultaneous engage- 
ment of two gears by improper or careless handling of the 
gearshift lever. The gearset bolts to the rear of the engine, 
forming the familiar unit-powerplant construction. 

One of the 1915 models was fitted with cantilever rear 
springs and both the 1916 cars are so supported. These 
springs are diamond pointed and of such length as to promote 
easy riding. As in previous Buick design, the drive shaft is 
inclosed in a torsion tube, the front end of which is yoked to 
the back of the gearbox in such a manner as to give universal . 
action. 

The wheelbases are 115 and 130 in. for the small and 
large sixes, respectively, and while only roadster and seven- 
passenger touring bodies may be secured on the larger chassis, 
the smaller model includes sedan and coupelet types as well. 

Cameron Still Water-Cooled 

The Cameron company, having made one of the few air- 
cooled cars of America, last year changed over and adopted 
water cooling, turning out a light car of a generally conven- 
tional design. For 1916 this new model is being continued in 
five-passenger and two- or four-passenger roadster form with 
a 3 by 5-in. six-cylinder motor of the high speed type. Only 
the one model chassis is being produced with plenty of body 
space. 

Chalmers One New Model 

At the last New York show the Chalmers 6-40 with over- 
head valve, overhead camshaft motor was one of the novelties 
and it has been one of the cars of the year in that large 



numbers have been sold. Recently, a light six has been 
added of less unconventional design, and the two models to- 
gether form the 1916 Chalmers program. The Chalmers 
Master Six, will also be made, but this is a very large car 
and is only expected to sell in small quantities. 

At the present time the factory is very highly organized 
for the production of the two principal sixes and undoubtedly 
more of the light six will be made than has ever before been 
the case with any Chalmers design of the past. 

The car has an L-head motor with detachable head and 
externally it is just a neat, simple looking job. Internally 
immense pains have been taken with the valves, the gas 
passages, the reciprocating weights and the lubrication, so 
that the engine is capable of high power for its size and a 
very high rate of speed. The crankshaft is literally enor- 
mous for the size of cylinder, so there is practically no vibra- 
tion at any motor speed. The pistons are aluminum alloy, 
with special detail designed to prevent smoking and the con- 
necting rods are very light forgings finished very highly. 

An interesting detail is the peculiar fan, which is made 
from one piece of sheet steel and has two blades, and an- 
other is the separate unit assembly made of the oil pump and 
ignition distributer. The oil pump is external to the crank- 
case, where it has a chance to keep reasonably cool. 

The dry disk clutch has a very light internal member 
which makes greatly for ease in gearshifting, and the gear- 
set has exceptionally large roller bearings with a roller 
spigot bearing. Thence there is an open propeller shaft to 
the semi-floating Timken rear axle. The frame has a very 
wide and deep section for a car of this size, furnishing a 
very rigid support for the body. 

In the body equipment modern outline is combined with 
ample space, but the body is well proportioned and not too 
big for the chassis. It holds its five passengers comfortably 
with plenty of extra space. High finish, and excellent qual- 
ity fittings are characteristics. It is a peculiarly attractive 
car in appearance both as to the complete machine or as to 
the chassis alone. 

Chandler Has New Light Chassis 

For some considerable time the Chandler company have 
been upholders of the value of light weight in reducing run- 
ning cost, and their chassis has been designed with a view to 
weight reduction wherever possible. For 1916 they will 
make but a single chassis in which the same principles will 
be observed. 

An interesting feature of the motor is that the six cylin- 
ders are cast in two sets of three, a design which has many 
advantages and has been somewhat neglected by manufac- 
turers. Also this is one of the new engines with silent chain 
front end drive. It is essentially a high speed motor since its 
maximum power is developed at a speed of about 2400 r.p.m., 
and a maximum car speed of 60 m.p.h. is expected of each 
car with standard bodywork. 

The Chandler company make their own rear axle, which is 
a three-quarter floating type with spiral bevels, giving a 4.4 
to 1 ratio. 
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It is perhaps worthy of remark that the manufacturers re- 
cently announced the close of a business year of unusual 
prosperity and plans for a large increase of output next sea- 
son. A very substantial reduction in the price has been made. 
Bosch magneto ignition with a hand spark control is still 
used, but the lighting and starting equipment is new, be- 
ing now supplied by Gray & Davis. Another small change is 
the substitution of semi-elliptic rear springs for the three- 
quarter pattern used last year. 

Bodies include both touring or roadster types at the same 
price, and the equipment is in keeping with the general char- 
acter of the car. 

Davis Has Swing Seat 

Moderate-priced cars, constructed of excellent components, 
the Davis chassis are conventional in design. The two power 
plants, differing slightly in size, are both Continental, Warner 
supplies the gearsets and Weston-Mott the rear axles. A 
feature is the use of a frame with perfectly straight side 
members. 

With the bodies very special pains are taken, and the Davis 
designs are original. The touring bodies for either five or 
seven passengers have divided front seats which are entirely 
independent of the body sides, so that the driver's seat can 
be adjusted fore and aft over a good range. The seat for 
the front passenger revolves, so that the occupant can face 
either forward or can turn the seat round and face the ton- 
neau passengers. Another style of Davis body is a clover leaf 
type of four-seated car, and in this also both the front seats 
slide so that the passengers in the rear seat have exceptionally 
easy access thereto. 

Dorris Drops Four 

In April, 1916, the first Dorris six was announced, this 
being an overhead valve motor with a peculiar starter drive, 
since the starting motor was arranged to operate through 
the front end gears, by means of a special intermediate gear. 
This model is being continued and a second six, of smaller 
dimensions now replaces the four. The latter is a more ex- 
pensive car with a much higher speed engine, but the design 
generally is similar. 

The dashboard in these cars is a part of the chassis and 
not a body piece, so all wiring, etc., becomes a chassis as- 
sembly. Another feature is locating the gasoline tank be- 
neath the driver's footboards so that the filler and gage come 
flush with the floor where they are always visible, a Stewart 
vacuum tank being used to supply the carbureter. A full 
range of bodies is available for either chassis. 

Franklin Features Lightness 

The only car in the world with an air-cooled motor, save 
some quite small machines, the Franklin is but little changed 
for 1916. Air cooling, light weight, and full elliptic springs 
are the three main characteristics of this highly original 
chassis. This from the owner's viewpoint. To the engineer 
the car is doubly interesting because it is designed and made 
unconventionally, there being a very large number of in- 
dividually small parts joined together by welding and riv- 
eting. For instance the flywheel, which is also the fan that 
draws air over the cylinders to keep them cool, is made up 
almost entirely from small pieces of sheet steel, the building 
process being rapid and easy with the special tool equipment 
used for the job. 

This year the weight of the car has been cut still more by 
increasing the amount of aluminum used. The fenders are 
now aluminum and so is the hood, thus saving quite a con- 
siderable number of pounds. A detail which is also inter- 
esting is that the bevel used is neither straight nor spiral, 
but is a "skew bevel," the teeth being straight in themselves, 
but angular to the diametral line of the gear. The effect is 
much the same as is obtained with the spiral bevel with its 
curved teeth. 



Franklin uses the Dyneto single unit starter system and 
the wiring is carried out rather more neatly than usual, 
every essential terminal being very accessible, in fact accessi- 
bility is markedly good throughout the car. Yet another 
originality in the chassis is the wood frame at either end of 
which the springs, which are of the full elliptic pattern, 
are attached by powerful clips. 

Hotchkiss drive is employed, both torque and propulsive 
stresses being supported by the rear springs, and the flexi- 
bility of the spring is such that a very soft start is obtained 
even should the clutch be handled roughly; the bevel pinion 
can make half a turn or more without doing anything except 
compress the spring. 

Glide Substitutes Six for Four 

Throughout 1915 there has been but one model Glide, a 
four, and for 1916 there will again be but one car; this, how- 
ever, is a six. It has a Rutenber, high speed motor with 
Westinghouse electrical equipment, unit power plant, an open 
type driveshaft and long, three-quarter elliptic rear springs 
with Hotchkiss drive. 

A strong feature of the car is the equipment, which is 
quite extensive for a moderate priced car. A special type of 
sedan body is also available, which is convertible into an 
open touring car by detaching the upper structure. This op- 
eration is easily performed and the attachments such that 
both open and closed bodies are complete in appearance in- 
dividually. 

Grant Is Larger 

The Grant six is a bigger and better car for 1916, but 
there is no difference in the price. Improvement has chiefly 
been in the power of the motor, and in the outward lines of 
the body, although there are a number of lesser mechanical 
refinements that add to the dependability and. performing 
qualities. 

The new body lines are the first thing to be noticed on in- 
spection of the car. Cowl and body sides have been raised, 
and the slope of the bonnet conforms to the general line, with 
the radiator, still of the rounded form, of larger size. In- 
crease of cylinder diameter from 2% to 3 in., with the stroke 
remaining at 4% in., gives about 10 per cent more power, the 
displacement profiting by the enlargement to the extent of 
about 15 cu. in. 

Instead of continuing to use the former mushroom type 
of valve tappets, the motor now has tappets of roller design, 
this change being made to eliminate the side thrust com- 
ponent on the valve rods, thus preventing wear and noise. 
Looking to the matter of accessibility, the method of as- 
sembling the tappets into the crankcase has also been changed 
so as to allow their removal without disturbing the camshaft 
or its bearings. 

Overhead valves are used in the Grant engine, the head 
being detachable and carrying the rockers, springs and valves. 
In the cooling system, the only change is in the radiator, 
which is now of the form in which the shell and core are 
separate, the frame supporting the more delicate core against 
weaving or other causes that might spring leaks. 

The design of the chassis is quite conventional and follows 
recognized good practice. The rear suspension is by well 
attached cantilevers, with the drive taken through a torsion 
tube that surrounds the driveshaft. Relief from somber hue 
is given by painting the cars in Brewster green this year, 
with only fenders and running gear in black. 

Halladay High Speed Six 

A new car, again with the very popular 3 by 5-in. six-cyl- 
inder engine, the Halladay is a soundly constructed chassis 
with good body equipment and fittings, selling for a mod- 
erate price. It has unit power plant, with Westinghouse 
lighting, ignition and starting apparatus, and Hotchkiss 
drive through long, three-quarter elliptic springs. There is 
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It iB perhaps worthy of remark that the manufacturers re- 
cently announced the close of a business year of unusual 
prosperity and plans for a large increase of output next sea- 
son. A very substantial reduction in the price has been made. 
Bosch magneto ignition with a hand spark control is still 
used, but the lighting and starting equipment is new, be- 
ing now supplied by Gray & Davis. Another small change is 
the substitution of semi-elliptic rear springs for the three- 
quarter pattern used last year. 

Bodies include both touring or roadster types at the same 
price, and the equipment is in keeping with the general char- 
acter of the car. 

Davis Has Swing Seat 

Moderate-priced cars, constructed of excellent components, 
the Davis chassis are conventional in design. The two power 
plants, differing slightly in size, are both Continental, Warner 
supplies the gearsets and Weston-Mott the rear axles. A 
feature is the use of a frame with perfectly straight side 
members. 

With the bodies very special pains are taken, and the Davis 
designs are original. The touring bodies for either five or 
seven passengers have divided front seats which are entirely 
independent of the body sides, so that the driver's seat can 
be adjusted fore and aft over a good range. The seat for 
the front passenger revolves, so that the occupant can face 
either forward or can turn the seat round and face the ton- 
neau passengers. Another style of Davis body is a clover leaf 
type of four-seated car, and in this also both the front seats 
slide so that the passengers in the rear seat have exceptionally 
easy access thereto. 

Dorris Drops Four 

In April, 1916, the first Dorris six was announced, this 
being an overhead valve motor with a peculiar starter drive, 
since the starting motor was arranged to operate through 
the front end gears, by means of a special intermediate gear. 
This model is being continued and a second six, of smaller 
dimensions now replaces the four. The latter is a more ex- 
pensive car with a much higher speed engine, but the design 
generally is similar. 

The dashboard in these cars is a part of the chassis and 
not a body piece, so all wiring, etc., becomes a chassis as- 
sembly. Another feature is locating the gasoline tank be- 
neath the driver's footboards so that the filler and gage come 
flush with the floor where they are always visible, a Stewart 
vacuum tank being used to supply the carbureter. A full 
range of bodies is available for either chassis. 

Franklin Features Lightness 

The only car in . the world with an air-cooled motor, save 
some quite small machines, the Franklin is but little changed 
for 1916. Air cooling, light weight, and full elliptic springs 
are the three main characteristics of this highly original 
chassis. This from the owner's viewpoint. To the engineer 
the car is doubly interesting because it is designed and made 
unconventionally, there being a very large number of in- 
dividually small parts joined together by welding and riv- 
eting. For instance the flywheel, which is also the fan that 
draws air over the cylinders to keep them cool, is made up 
almost entirely from small pieces of sheet steel, the building 
process being rapid and easy with the special tool equipment 
used for the job. 

This year the weight of the car has been cut still more by 
increasing the amount of aluminum used. The fenders are 
now aluminum and so is the hood, thus saving quite a con- 
siderable number of pounds. A detail which is also inter- 
esting is that the bevel used is neither straight nor spiral, 
but is a "skew bevel," the teeth being straight in themselves, 
but angular to the diametral line of the gear. The effect is 
much the same as is obtained with the spiral bevel with its 
curved teeth. 
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It is perhaps worthy of remark that the manufacturers re- 
cently announced the close of a business year of unusual 
prosperity and plans for a large increase of output next sea- 
son. A very substantial reduction in the price has been made. 
Bosch magneto ignition with a hand spark control is still 
used, but the lighting and starting equipment is new, be- 
ing now supplied by Gray & Davis. Another small change is 
the substitution of semi-elliptic rear springs for the three- 
quarter pattern used last year. 

Bodies include both touring or roadster types at the same 
price, and the equipment is in keeping with the general char- 
acter of the car. 

Davis Has Swing Seat 

Moderate-priced cars, constructed of excellent components, 
the Davis chassis are conventional in design. The two power 
plants, differing slightly in size, are both Continental, Warner 
supplies the gearsets and Weston-Mott the rear axles. A 
feature is the use of a frame with perfectly straight side 
members. 

With the bodies very special pains are taken, and the Davis 
designs are original. The touring bodies for either five or 
seven passengers have divided front seats which are entirely 
independent of the body sides, so that the driver's seat can 
be adjusted fore and aft over a good range. The seat for 
the front passenger revolves, so that the occupant can face 
either forward or can turn the seat round and face the ton- 
neau passengers. Another style of Davis body is a clover leaf 
type of four-seated car, and in this also both the front seats 
slide so that the passengers in the rear seat have exceptionally 
easy access thereto. 

Dorris Drops Four 

In April, 1915, the first Dorris six was announced, this 
being an overhead valve motor with a peculiar starter drive, 
since the starting motor was arranged to operate through 
the front end gears, by means of a special intermediate gear. 
This model is being continued and a second six, of smaller 
dimensions now replaces the four. The latter is a more ex- 
pensive car with a much higher speed engine, but the design 
generally is similar. 

The dashboard in these cars is a part of the chassis and 
not a body piece, so all wiring, etc., becomes a chassis as- 
sembly. Another feature is locating the gasoline tank be- 
neath the driver's footboards so that the filler and gage come 
flush with the floor where they are always visible, a Stewart 
vacuum tank being used to supply the carbureter. A full 
range of bodies is available for either chassis. 

Franklin Features Lightness 

The only car in . the world with an air-cooled motor, save 
some quite small machines, the Franklin is but little changed 
for 1916. Air cooling, light weight, and full elliptic springs 
are the three main characteristics of this highly original 
chassis. This from the owner's viewpoint. To the engineer 
the car is doubly interesting because it is designed and made 
unconventionally, there being a very large number of in- 
dividually small parts joined together by welding and riv- 
eting. For instance the flywheel, which is also the fan that 
draws air over the cylinders to keep them cool, is made up 
almost entirely from small pieces of sheet steel, the building 
process being rapid and easy with the special tool equipment 
used for the job. 

This year the weight of the car has been cut still more by 
increasing the amount of aluminum used. The fenders are 
now aluminum and so is the hood, thus saving quite a con- 
siderable number of pounds. A detail which is also inter- 
esting is that the bevel used is neither straight nor spiral, 
but is a "skew bevel," the teeth being straight in themselves, 
but angular to the diametral line of the gear. The effect is 
much the same as is obtained with the spiral bevel with its 
curved teeth. 



Franklin uses the Dyneto single unit starter system and 
the wiring is carried out rather more neatly than usual, 
every essential terminal being very accessible, in fact accessi- 
bility is markedly good throughout the car. Yet another 
originality in the chassis is the wood frame at either end of 
which the springs, which are of the full elliptic pattern, 
are attached by powerful clips. 

Hotchkiss drive is employed, both torque and propulsive 
stresses being supported by the rear springs, and the flexi- 
bility of the spring is such that a very soft start is obtained 
even should the clutch be handled roughly; the bevel pinion 
can make half a turn or more without doing anything except 
compress the spring. 

Glide Substitutes Six for Four 

Throughout 1915 there has been but one model Glide, a 
four, and for 1916 there will again be but one car; this, how- 
ever, is a six. It has a Rutenber, high speed motor with 
Westinghouse electrical equipment, unit power plant, an open 
type driveshaft and long, three-quarter elliptic rear springs 
with Hotchkiss drive. 

A strong feature of the car is the equipment, which is 
quite extensive for a moderate priced car. A special type of 
sedan body is also available, which is convertible into an 
open touring car by detaching the upper structure. This op- 
eration is easily performed and the attachments such that 
both open and closed bodies are complete in appearance in- 
dividually. 

Grant Is Larger 

The Grant six is a bigger and better car for 1916, but 
there is no difference in the price. Improvement has chiefly 
been in the power of the motor, and in the outward lines of 
the body, although there are a number of lesser mechanical 
refinements that add to the dependability and. performing 
qualities. 

The new body lines are the first thing to be noticed on in- 
spection of the car. Cowl and body sides have been raised, 
and the slope of the bonnet conforms to the general line, with 
the radiator, still of the rounded form, of larger size. In- 
crease of cylinder diameter from 2% to 3 in., with the stroke 
remaining at 4% in., gives about 10 per cent more power, the 
displacement profiting by the enlargement to the extent of 
about 15 cu. in. 

Instead of continuing to use the former mushroom type 
of valve tappets, the motor now has tappets of roller design, 
this change being made to eliminate the side thrust com- 
ponent on the valve rods, thus preventing wear and noise. 
Looking to the matter of accessibility, the method of as- 
sembling the tappets into the crankcase has also been changed 
so as to allow their removal without disturbing the camshaft 
or its bearings. 

Overhead valves are used in the Grant engine, the head 
being detachable and carrying the rockers, springs and valves. 
In the cooling system, the only change is in the radiator, 
which is now of the form in which the shell and core are 
separate, the frame supporting the more delicate core against 
weaving or other causes that might spring leaks. 

The design of the chassis is quite conventional and follows 
recognized good practice. The rear suspension is by well 
attached cantilevers, with the drive taken through a torsion 
tube that surrounds the driveshaft. Relief from somber hue 
is given by painting the cars in Brewster green this year, 
with only fenders and running gear in black. 

Halladay High Speed Six 

A new car, again with the very popular 3 by 5-in. six-cyl- 
inder engine, the Halladay is a soundly constructed chassis 
with good body equipment and fittings, selling for a mod- 
erate price. It has unit power plant, with Westinghouse 
lighting, ignition and starting apparatus, and Hotchkiss 
drive through long, three-quarter elliptic springs. There is 
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a wide range of open and closed bodies, the standard touring 
car being for five passengers. 

Haynes is Light Chassis 

Last year Haynes introduced a new light six car of which 
large numbers have been sold in 1915, and for next year the 
same chassis will be continued with but small alteration. The 
four-cylinder car listed last year has now vanished from the 
company's catalog. The Haynes is a distinctive car in 
that it is manufactured almost entirely in the Kokomo fac- 
tory, motor, axles, gearset and so on being designed and built 
under the same roof. 

In a general way the chassis follows conventional lines, 
having a very neat engine with the accessories neatly and 
accessibly disposed, a special detail being that the front end 
of the motor is hung from a shackle at the center of a forged 
cross member of the frame. For lubrication there is a com- 
bination splash and pressure system operated by a plunger 
pump. The carbureter bolts direct to the cylinder casting, as 
the intake manifolding is internal. 

A large crankshaft is used and particular care is taken 
in fitting the bearings, the Haynes Co. being justly proud of 
the amount of skilled attention given to this important de- 
tail of manufacture. Light reciprocating parts assist the 
general rigidity of the design in keeping down vibration. 

Hudson Entirely New 

The 1916 Hudson is an entirely new chassis which will be 
known as the Hudson Super-Six. Enormous pains have been 
taken in developing this motor and the continued use of six- 
cylinders decided upon after many experiments with eight 
and twelve. Externally, the new motor has no striking 
peculiarities, being a block-cast six with 3% -in. bore and 5-in. 
stroke which is exactly the same size as last year. The power 
developed is stated to be 76 hp. maximum as compared with 
42 of last year. To obtain this much higher power the prin- 
cipal alterations have been in reducing the friction resistance 
of internal parts of the motor and enlarging the gas passages 
and valves. Higher speed of rotation is rendered possible by 
the larger valves and vibration at the higher speed is pre- 
vented by the large dimensions of the four-bearing crank- 
shaft. This new motor has been subjected to very severe 
tests and the new Hudson car has accomplished some remark- 
able speeds under official observation. The motor is claimed 
to develop greater power in proportion to its size than any 
other stock car motor ever built. 

In developing the new motor a special type of carbureter 
has been designed, the ambition being to produce an instru- 
ment which will give rapid acceleration without delicate 
manipulation of the throttle. 

The supply of oil is regulated by the speed, the throttle 
being connected to the oil pump in such a way as to regulate 
the stroke of the oil pump plunger. There is an eccentric in 
connection with the throttle which controls the distance be- 
tween the pump plunger and the cam which operates it, re- 
ducing the clearance as the throttle is opened, and so giving 
more oil. 

While interest naturally concentrates upon the motor, the 
chassis has received attention and is neater than ever. Hotch- 
kiss drive is used with long semi-elliptic springs and the frame 
has straight sides which taper slightly toward the front. 

Hudson has always taken care that the body work shall be 
expressive of the greatest comfort and the most modern ideas 
as regards outline and this principle has persisted in the de- 
sign of the new car. Even better appearance and even greater 
comfort are to be found in the Super-Six. 

Kline Kar is New Model 

A six of rather shorter stroke than usual but otherwise 
on conventional lines is the 1916 Kline. Actually the motor 
dimensions are 3V* by 4% in., and 46 hp. at 2200 r.p.m. is 
the motor performance claimed for the standard product. 



The electrical equipment is all Westinghouse, lighting, start- 
ing and ignition. Two bodies, a five-passenger touring and 
a roadster for either two or three are offered at the same 
price and the tires are of good size, being 34 by 4 in. 

Locomobile Has No New Chassis 

Making some of the most costly cars now sold and special- 
izing upon the most elaborate and beautiful bodies the Lo- 
comobile Co. but rarely introduce a chassis that is entirely 
new. At present they have two sizes of six-cylinder motor, 
the chassis being similar and not greatly different from 
former chassis of the same make. 

Still there have been detail changes and for 1916 the Lo- 
comobile chassis are quieter, lower and better sprung. Great 
pains have been taken to eliminate any possibility of rattle, 
throughout the car, and the engine has been quieted by in- 
closing the valves and paying more attention still to the 
front end gears. 

In the chassis- there is one entirely new part, this being 
the dry disk clutch which now has sixteen plates and engages 
more easily than ever. The frame of the car has been low- 
ered 3 in., and the running board brought down about half 
this amount. 

Sundry improvements have been made in the dashboard 
fittings and switches, many of the latter now being arranged 
so that they may readily be operated by the driver's foot, 
fresh lamps have been added, one to illuminate the tonneau, 
and another lights up directly the door is opened, casting its 
rays upon the' step. 

For supplying electricity special machines are made for 
the Locomobile Co. by the Westinghouse Co., and the latter's 
magnetically operated pinion shift is used for the starting 
motor. This has a switch which is operated by a relay, so 
only a light push button has to be touched in order to start 
the car. Magneto ignition is adhered to, the system em- 
ployed being Bosch dual. 

In the gearset four speeds are provided, and the drive is 
the furthest possible removed from Hotchkiss driving since 
there are radius rods as well as a torsion member, and all 
braking stresses are resisted by the radius rods. An inter- 
esting detail is the use of two concentric brake drums. 

There is a choice of either standard or custom built bodies, 
the finish in either case being the highest obtainable and the 
appointments of the greatest luxury. 

Luverne is Large Car 

Called by its makers the "big brown Luverne" this car is 
essentially a large machine with plenty of power and a 
roomy seven-passenger body of touring type. Large tires 
and a full equipment, including such desirable accessories as 
a power tire pump, are given. This is one of the largest 
cars using a single unit lighting and starting machine, a 
Splitdorf-Aplco unit caring for the 4 by 5 in. engine. 

Madison Uses Rutenber 

The Madison chassis is another in which the 3 by 5-in. 
Rutenber motor makes its appearance and is entirely con- 
ventional except that the rear springs which are three-quar- 
ter elliptic are really much above the average length. Seven, 
five and four-passenger touring cars are made, and a two- 
seated roadster, all mounted upon the same chassis. 

For electrical equipment Remy apparatus is used, the 
generator being combined with the ignition distributer and 
the motor a separate unit. The chassis has a very clean 
outline and is singularly free from small attachments. 

Marion Light Six Unchanged 

The new series Marion was announced last May and has 
been a very successful car in 1915. It is considerably differ- 
ent from previous Marions, being a light chassis with 3 by 
5 in. motor of high-speed type. It is an assembled car bat 
one containing plenty of character, for the units are well 
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chosen to suit each other, and the arrangement is of thor- 
ough engineering character. 

On the unit power plant the accessories, notably the 
Westinghouse generator and ignition unit are accessibly dis- 
posed, being mounted high up. The starting motor is also 
set on a level with the cylinders, the carbureter bolts direct 
to the cylinder block and the oil filler cap is brought up on the 
carbureter side close to the starting motor. The valves are 
on the right and the cylinder head detachable. 

The axle is built up with a cast center case and tubular 
sleeves, and the differential can be removed by taking off the 
cover plate and then unscrewing four bolts. The three-quar- 
ter elliptic rear springs are taken beneath the axle and are 
extra long and wide to enable them easily to care for the 
Hotchkiss drive stresses. 

The five-passenger body is kept reasonably short, so the 
back seat is not too far over the rear axle, a point which 
makes for easy riding. It is a streamline design with con- 
cealed hinges and flush upholstery. A distinctive shape of 
radiator casing and a low set top gives individuality to the 
front view of the car. 

At the back of the body there is a very strong and rigid 
spare tire carrier of the internal type that supports the de- 
mountable rim without anything coming in contact with the 
tire itself. This carrier is so disposed ap not to interfere 
with the gasoline filler cap of the round tank which is slung 
from the rear of the frame, a Stewart Vacuum tank being 
used to transfer fuel to the carbureter. 

Marmon Has Aluminum Motor 

There is not a detail of the new Marmon that is not new, 
though the car, which was described fully last week, has 
been in process of design for several years. It is a high 
quality, moderately high-priced car, about 1000 lb. lighter 
than the average of its class, and tests have proved it a re- 
markable performer on the road. 

The engine, which is a six, has aluminum cylinders and 
pistons, overhead valves, and a detachable head. It com- 
bines efficiency and quietness with complete freedom from 
vibration to a very remarkable degree. In a brief review it 
is difficult to pick out specific details, but mention must be 
made of the oil throttle which is linked to the gas control and 
varies the oil pressure in accordance with the work the en- 
gine is doing at the moment. It is one of the neatest large 
engines ever made and there is not a single detail of it or 
on it that is not instantly accessible, the electrical equipment 
being particularly easy of access. 

Then, the frame is a novel type, made of very thin steel 
and with the steel running boards used for their strength as 
part of the frame section. Each portion of the frame is cal- 
culated to be in the proper place to take the stresses on it and 
the waste material is thus cut to a minimum while the 
rigidity is aided. 

In spring suspension, the rear end of the frame is connected 
to the axle by a pair of superimposed transverse springs 
which are set back to back with a device in mounting which 
eliminates all roll and also varies the period of the spring ac- 
cording to the nature of the shock encountered. The rear 
axle is built up from cold drawn steel tubes which are the 
last word in the art they represent. 

The gearset is located on the front end of the torque tube 
and is so mounted on a ball joint that perfect freedom of 
motion is given the axle and yet the gear control lever is un- 
affected. 

Then again, the body is built up in sections of aluminum, 
the frame being used as the base. There are no body sills. 
The upholstery of the body is detachable by detail so that a 
complete new set of cushions and seat backs can be put in 
in an hour. It would be possible to have a summer set of 
leather cushions and a winter set of cloth for example, and 
anyone could make the change. 



The car has lines which will appeal to many as typical 
of the chassis and the high sides combined with low build 
give unusual comfort inside either driver's compartment or 
tonneau. The top is low set, and appears as an integral part 
of the design when erected, its lines harmonizing with those 
of the body. Altogether the car is one which every engineer 
show visitor will study closely. 

McFarlan One Chassis Two Motors 

One chassis with two motors of similar design but different 
size is the 1916 program of the McFarlan Co. The chassis 
is fairly costly and is a high class design made with the best 
workmanship, intended for the support of heavy bodies of 
luxurious character. The principal innovation this year is 
the adoption of very heavy, flat cantilever springs which 
have improved the riding quality. 

The motors differ in little besides dimensions, both being 
T-head with very large valves. The speed capabilities have 
been increased by the adoption of aluminum alloy pistons and 
improving the lubrication by adding a plunger pump giving 
a pressure supply direct to the main crankshaft bearings. 

Moon 6-30 and 6-40 

Both these models are new this year. The chassis, which 
follow convention in general, are strongly similar, the main 
difference being in the size of the motors which are 3% by 4% 
in., and 3% by 6% in. respectively. The larger is very much 
like the 1915 model, the smaller having the new Continental 
light six engine, with a Delco starting, lighting and ignition 
system. 

Hotchkiss drive is used for both chassis, a difference being 
that the larger has three-quarter and the smaller semi-ellip- 
tic springs. Full floating axles are fitted. The new bodies 
are full streamline form and the folding seats on the seven- 
passenger models are arranged to disappear completely when 
out of use. 

Owen Magnetic Enters Second Year 

When the Owen Magnetic with electric transmission was 
put fully on the market last year there were not wanting 
critics who predicted a speedy return to oblivion, but they 
have been utterly confounded, for the car has sold very well 
indeed, for a costly machine. During the year many tests 
and trials have demonstrated the practicality of the Entz 
system of transmission in which there is no positive gear 
connection between the engine and rear wheels. The 1915 
chassis will be continued and a new, smaller one added, in- 
tended especially for town work. 

The principle of the transmission is best explained in a 
few words by saying that there is a magnetic field created 
and rotated by the engine. This rotating field drags an 
armature around and so drives the propeller shaft. When 
running on "high gear" there is a very small slip, just suf- 
ficing to maintain the magnetic grip, but when the controller 
is moved toward a lower "gear" the slip increases and the 
electric current generated thereby is used in a second arma- 
ture and a stationary set of field magnets to help drive the 
car. Transition from one step to another is by gentle grada- 
tion and the effect is that of providing an infinite number 
of speeds. 

The mechanical portion of the chassis is of high quality 
and the manufacturers have produced some very attractive 
special body designs. 

Paige Has Two Models 

Early this year the Paige Co. announced a new series light 
six, 3 by 5 in., which would sell at a very moderate price, and 
the factory has been kept continuously busy ever since, at 
high pressure. The car is efficient, having plenty of power 
and running smoothly. Apart from the qualities of the chas- 
sis the body and hood together make an appearance which is 
almost universally approved, and the comfort suggested by 
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the outside is discovered to be a very definite fact as soon as 
a test is made. 

The engine is a very neat block-cast six with a detachable 
head and two-unit Gray & Davis electrical equipment The 
carbureter bolts directly against the cylinders without any 
manifold, the generator and water pump being driven in 
tandem on the opposite side. A high mounting is used for 
the starting motor which locates alongside the carbureter on 
the left side, and oil is circulated by a vane pump which is 
integral with the crankshaft, being situated at the extreme 
front end thereof. 

Between the engine and the gearset of the unit power plant 
is a multiple disk clutch which runs in oil, and so operates 
with the maximum of smoothness. The rear axle is provided 
with a torsion tube, inclosing the propeller shaft, and this 
tube is used both to resist the torque and to transmit the 
drive, so relieving the rear springs of all stresses save those 
due to the load. 

These rear springs are cantilevers of substantial dimen- 
sions and are credited with very satisfactory performance. 
Only the five-passenger touring body is supplied on this chas- 
sis, and it may be added that the high radiator, which is 
slightly pointed, is very distinctive indeed; the car is instantly 
recognizable. 

The larger six has a similar chassis to the small one, dif- 
fering mainly in the motor which has somewhat similar out- 
line but a few internal differences, notably the use of a 
plunger oil pump instead of the vane type. The wheelbase is 
11 in. longer and the tires 34 by 4 in. instead of 32 by 4 in. 
Like the smaller car the large chassis is supplied with only 
one body, this being a seven-passenger touring type. 

Paterson Concentrated on Six 

A new Paterson six with the Continental high-speed motor 
appeared in August and it is the maker's intention to carry 
on with this model. It is a conventional type of chassis with 
Warner gearset in unit with the motor and a Weston-Mott 
rear axle. 

In designing the five- and seven-passenger bodies the Pat- 
erson Co. has provided extra width on all seats, and there 
are various neat details. One is the method for folding the 
extra seats into the back of the front seat, another the utiliza- 
tion of the left front door as a tool kit, all the more important 
spanners, etc., being neatly arranged in holders just beneath 
the leather flap on the door. 

Pierce- Arrow Continues Three Chassis 

Without substantial change the Pierce-Arrow 38, 48 and 
66 six-cylinder cars will be continued for next year. In 
detail there have been some changes, however, and on lifting 
the bonnet the average man who knew the 1915 car would 
think that the motor was new altogether. This is because 
considerable trouble has been taken to smooth out details. 
For example the tops of the cylinder castings, which are still 
made in pairs, have been rounded off in a very neat way, 
making the motor look pounds lighter, and various small al- 
terations of a similar nature have made for accessibility 
as well as for improved appearance. 

The cone clutch interconnected with the gearshift lever so 
that gears can be moved only when the clutch is disengaged 
is used as before, and all models have four speeds with direct 
on high gear. Drive is taken by the springs with a torsion 
tube to care for stresses of that nature. 

A very wide range of bodies is available for either of the 
three chassis these all being made on the Pierce-Arrow 
principle of cast aluminum units. These thin castings make 
panels and joints of a rigidity rarely obtainable by any 
other process, and the closed bodies can be subjected to the 
severest road conditions without any possibility of warping. 

With these bodies the development of a rattle is practically 
impossible and the cast aluminum provides an ideal surface 
for taking the best class of paint, as it has a natural "tooth." 



The woodwork is just sufficient to support the upholstery and 
is attached to the aluminum panels rather than the other 
way about as in the ordinary body. The large number of 
limousines made by the Pierce-Arrow Co. five and six years' 
ago, and still in service is proof of the lasting qualities of 
this special body system. 

Premier Has Many Bodies 

One chassis with a wide choice of bodies, six in all, is the 
1916 Premier scheme. The chassis has a 4 by 6% in. motor 
with cylinders cast in blocks of three apiece, a multiple disk 
clutch in unit with motor and gearset and a Timken full- 
floating rear axle. Delco or Remy electrical equipment is 
fitted and the tires are large, being 36 by 4% in. 

The bodies include the conventional types such as seven 
passenger touring and roadster patterns. Then there is a 
speedster, a clover leaf three seater and a coupelet, while a 
special four-passenger called the "yacht" body is supplied 
also. Particular care has been taken in designing these 
bodies which appeal to almost all tastes and one or another 
can be found to suit almost any conditions. 

Republic Is Large Car 

Almost unchanged in design the Republic 1916 series re- 
tains the T head motor with pair cast cylinders. It has a 
133-in. wheelbase so is able to take large, roomy bodies. 
There are but few cars remaining with four speed gearsets 
and fewer still with four speeds and direct third, but the 
Republic still is provided with this equipment, the gearbox 
being mounted amidships. 

Another departure from ordinary practice is that the 
service brakes are internal on the rear wheel drums, and the 
emergency brakes external. 

Singer Has Large Powerplant 

The Singer car which appeared on the market toward the 
end of 1914 is to be continued with but small changes for next 
season. It has one of the largest unit powerplants made, 
the motor being 4 by 5% in. Four speeds with direct on 
fourth are provided and the big engine is tuned to run up 
to 2000 r.p.m. or over and it is claimed to develop in excess of 
100 hp. 

It is a large, fairly high priced car and seven different 
bodies are offered, a runabout, two touring models and two 
inclosed. 

Stewart Is Neat Chassis 

The Stewart car is the product of a firm who specialized on 
light commercial vehicles up to the present year when they 
commenced to make a passenger car. It is an assembled car 
using Continental motor and Timken axles, but it has a char- 
acter all of its own, the chassis being laid out with quite 
exceptional neatness and convenience. 

The radiator is located against the dashboard and the 
hood of the sloping pattern like the original Renault or the 
Franklin. The manufacturers pride themselves on the good 
finish of the bodies and on the springs, in the selection of 
which they went to great trouble to acquire exactly the right 
strength. The finished car is very distinctive in appearance. 

Sun Is New Car 

A new light six with the popular 3 by 5 in. cylinder dimen- 
sions, the Sun is an assembled chassis which will make its 
first public appearance at the New York show. It has Remy 
electrical equipment, dry plate clutch and Hotchkiss drive, 
while the rear axle has double expanding brakes in the rear 
wheel drums. 

Velie Has One New Model 

The Velie program for 1916 includes one continued chassis, 
the 3% by 6% six of 1915, and one new car which is a 
lighter six with motor 3% by 4% in. This engine is the very 
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An eight block for a prominent motor 
manufacturer 



A Sterling four which has been running six months 





Left — An experimental six-cylinder block cast for the Northway Motor Co. Right — A very large cylinder for a Wisconsin aeroplane 

engine 
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latest Continental and is a high speed motor. It has several 
typical Continental features in lubrication and detail design. 

On both chassis the unit powerplants are supplied with the 
same clutch, a three plate pattern dry disk which is operated 
by exceptionally light pedal pressure. There is an easily 
accessible adjustment for spring pressure and there are two 
adjustments on the clutch pedal, one where it is keyed to the 
shaft and another on the pedal pad. 

A very wide frame is used so that the body can be sup- 
ported on a base of its own width without overhang at the 
sides, this being considered an insurance against the appear- 
ance of body squeaks. The rear springs come beneath the 
frame instead of beside it, and these springs pass beneath 
the axle; they are the only attachment between frame and 
axle, taking all torsional and driving stress. 

Special care has been taken with the electric wiring, all 
wires being in conduits and the Remy equipment is used. The 
body is described as a boat shaped streamline of good width 
and generous proportions* 

Westcotts Feature Bodywork 

The Westcott novelties are two chassis which differ only in 
length and tire size, and a range of.- new bodies. The lat- 
ter include a convertible sedan which is claimed to be one 
of the most perfect examples of this kind of body. With it 
comes a special windshield of limousine pattern, which can 
be substituted for the touring car shield when changing to 
the winter equipment. Another style of Westcott body is 
the three-passenger roadster with clover leaf seating, and 
this is also made as a cabriolet. 

A very strong feature of Westcott construction is the ad- 
justment provided on the pedals and also on the steering 
wheel. The pedals can be lengthened or shortened 6 in. and 
the steering post moved over a wide range, giving the effect 
of an adjustable seat, without the extra body weight and 
complication introduced by such a fitting. 

The cars use Continental motors and a multi-disk clutch 
with a large number of plates. The gearset is in unit with 



the engine, and drive to the rear axle is by open type shaft 
with two universals and a torque stay. Cantilever rear 
springs are employed, these having extra short shackles at 
the front ends which is said to eliminate roll or side sway. 

Many Options on Wintons 

Making one chassis with two motors and of two wheel- 
bases, the Winton Co. specialize in giving their customer a 
wide choice in luxurious bodies and in many smaller matters. 
For instance, each owner of a Winton is encouraged to choose 
the color scheme that he prefers for his car, and he may 
have either wood wheels or wire wheels as he may like. 

A rather unusual feature is the listing of cars with two 
bodies, say a limousine and a touring type, interchangeable 
on the same chassis, the price being less than for the second 
body as an extra if bought separately. All wiring is 
brought to a single connection on the dashboard so as to 
render interchange as simple as possible. 

The power plants of both cars are distinctive in design, 
being of great robustness. Cylinders are cast in pairs and 
the crankcase has pans integral with it that completely fill 
the front end of the frame, excluding dirt and water and 
serving as a base upon which to mount the electrical units 
and the carbureter. 

There is a multiple disk clutch which operates with light 
pedal pressure and both clutch and brake pedals are adjust- 
able. Quick acting brake adjusters are provided by large 
self -locking thumb nuts. 

A special point is made of the low suspension, the frame 
being dropped deeply in front of the rear axle, and the three- 
quarter springs slung beneath the axle. In all springs the 
Dann insert is used for the purpose of maintaining their 
original freedom of action, and it is claimed that the low 
setting of the car makes greatly for steadiness. Both mo- 
tors are of large displacement and well able to take care of 
big bodies. Nine different body styles are available for 
either the large or small chassis, or the chassis can be bought 
alone for fitting a custom built body. 



Four Comparative Studies in Wiring on New Cars 
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Section 3 — Cars Made Only as Eights 

or Twelves 

This Section Last Year Would Have Contained But a 

Single Name 



Cadillac Shows Small Changes 

PERHAPS the most striking thing about the Cadillac 
eight' of 1916, is the absence of material change 
as compared with the 1915 model. A slight altera- 
tion in the body lines and a cleaning up of the V be- 
tween the cylinder blocks so as to make the tappets more ac- 
cessible are the two outstanding differences in a design which 
only the year before struck out on a new course as compared 
with previous practice in powerplant design in this country. 
It would not have been surprising if the Cadillac designers 
had found it necessary to make considerable change in the 
engine, in view of the fact that it was a design never before 
attempted by an American maker, but no fundamental thing 
was found wanting, and such differences as the type 53 
engine shows are of a superficial nature. 

With a great deal of frankness, the Cadillac company ex- 
plains the increase in the price of the car from $1,976 to 
$2,080, on the ground that the original price was fixed before 
the production cost was definitely known, and later when it 
was found that this price did not give a reasonable profit, it 
was found necessary to raise the 1916 figure. 

Chief among the motor changes are those which have to 
do with rendering the valves more accessible. This is done, 
first by moving the motor-generator back somewhat, and then 
by removing the power tire pump from the front end of the 
generator drive shaft and putting it on the left side of the 
gearbox. The ignition distributer, which was formerly in 
unit with the motor-generator is placed where the pump used 
to be, this shortening the motor-generator, and leaving more 
space on both sides of the carbureter. Further to aid the 
accessibility, the exhaust manifolds have been upswept in- 
stead of running straight back in line with the exhaust open- 
ings, bending away from the space between the cylinders 
instead of protruding into it. 

A refinement of the ignition wiring adds to the depend- 
ability of the ignition. An aluminum cover goes over the 
distributer, and a wiring manifold runs from either side of 
it to carry the wires to the spark plugs. The distributer 
cover and wire tubes are held in place by spring clips. 

Other mechanical changes include reducing the second 
speed gear ratio to give greater pulling power on inter- 
mediate; moving the brake and clutch pedals 2 in. forward 
to give more leg room; increasing the radiator height, and 
fitting mud splashers to the lower part of the radiator and 
along the inside of the frame front ends. The 1916 hood is 
higher and wider, and the sides of the body are also higher, 
giving the appearance of a larger car, although the wheelbase 
remains 122 in. 

Cole Continues Successful Model 

The Cole company have been so successful with their eight 
that it will be the only model this coming year. The motor 
has been improved by the adoption of a balanced crankshaft 
and will have a little more power, though of the same dimen- 
sions. The Cole was the first chassis to employ the 
Northway powerplant with the eight cylinders cast in two 
blocks each integral with one vertical half of the crankcase, 



the left portion bearing the crankshaft bearings, and this 
engine has proved itself so good that it is being continued a* 
originally laid out. 

A novelty in the motor since the summer is the introduc- 
tion of aluminum alloy pistons of the "hourglass" type, which 
are particularly effective in preventing smoke. The pistons 
have also reduced vibration and given the motor still more 
"life." The Cole eight was also the first car to have a two 
unit electric lighting and starting system of Delco manu- 
facture, and this they adhere to, it having proved highly 
satisfactory. 

The Cole company pride themselves upon the high finish 
of their bodies and the quality of the leather upholstery 
used. The seven-passenger car with divided, individual front 
seats is above the average of comfort and there is still plenty 
of room even when the full complement of passengers is 
aboard. Not only internally, but externally also the finish 
is extra high so the Cole is generally reckoned a very hand- 
some machine. Simple design has enabled the weight to be 
kept down and this, combined with the high engine power, 
makes the car very lively on high gear, official tests having 
shown that its accelerative power is decidedly good. 

The wheelbase has been increased so giving 3 in. more 
length to the rear compartment, and the frame is of stronger 
section, so as to provide a body support of great rigidity. 

Daniels Eight Robust Job 

A robust chassis of simple outline with an equally robust 
Herschell-Spillman motor, is the briefest description of the 
Daniels eight, which is a new car only announced quite re- 
cently. The H-S eight has many special points of design, 
one being the use of the oil pressure relief valve to turn a 
stream of oil on the timing gears. Cylinders are staggered 
so as to allow the use of side by side connecting rods. 

On this motor a Zenith duplex carbureter is mounted and 
the valve alley is otherwise clear of all incumbrance as the 
Westinghouse starting motor is removed to the crankcase 
side, the timer being arranged vertically at the rear end of 
the camshaft where it is very accessible and yet out of the 
way. For driving the Westinghouse generator a cross shaft 
is arranged at the front end of the camshaft, this cross shaft 
having the generator at one end and the water pump at the 
other, and the layout is almost ideal from the viewpoint of 
accessibility. 

Being a fairly costly car the bodywork is of a high order 
of merit and the finish and fittings of the very best quality. 

The chassis follows conventional lines and is entirely suit- 
able for the heavy bodies which the motor power is well able 
to handle. A large choice of bodies is offered including two 
touring cars, a roadster, landaulette, limousine and sedan. 

Enger Twin-Six Has Overhead Valves 

The Enger Twin-Six is the only twelve cylinder specialized 
upon by any manufacturer save the Packard which was the 
first of this type. The Enger is distinctive in that it has 
overhead valves, operated from a camshaft located in the 
usual place, by long push rods and rockers, the valve tappet 
adjustment thus being made very accessible as it consists of 
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cap screws in the rocker ends. All twelve cylinders are cast 
in one single block with the upper part of the crankcase, 
and the cylinder rows are staggered to admit side by side 
connecting-rods. 

Lubrication is thorough, oil being pumped through the 
hollow camshaft to the tappet mechanism and through the 
crankshaft for the other bearings. For the camshaft a chain 
drive is used and the fan is also operated from the camshaft. 
Short ignition wires are obtained by locating the distributer 
upon the camshaft at the upper end of a vertical shaft which 
drives the oil pump, this being situated in the crankcase near 
the center of its length. As there is no valve adjustment save 
that on the rockers the space in the V is utilized for the 
Westinghouse generator which is driven off the same shaft 
that carries the fan. 

Another unique feature for a V motor is the use of the 
water-jacketed intake manifold as the outlet pipe from the 
cylinders, the middle of the manifold having the hose con- 



nection for the radiator. This is very neat and simple. 

Hollier la Small Eight 

Long a maker of parts for other cars, the Lewis Spring & 
Axle Co. early in 1915 decided to stop working for others, 
and the result was the announcement of a new eight. 

In the Hollier, simplicity has been aimed for without sacri- 
ficing stamina, and the car is a good example of what can be 
done in the manufacturing of a low-priced car with a multi- 
cylinder engine. Accessibility to the valves is specially 
noteworthy in this engine, because there is nothing in the 
V between the two blocks of cylinders save the carbureter and 
the combination oil filler and breather pipe. The starting 
and lighting unit is attached to the yoke passing around the 
flywheel, at the right of the gearset, and is thus out of the 
way, though readily accessible. 

Unlike most connecting-rod constructions whereby either 
the forked-end design or the side-by side arrangement are 



Some Novel and Contrasting Rear Spring Suspensions 




Top, Left — The rear springing of the 
illne-Knlght Top, Right— That of 
> Marmon. These two systems are 
lentlally the same In principle, being 
i latest development of transverse 
Inglng. In both cases the two 
Ings differ In length, which means 
t the upper spring has a faster 
lod of vibration than the lower and 
consequently affected by shocks to a 
erent extent. 

i both cases the springs are at. 
hied rigidly to frame and axle at one 




side by simple bolts through the eyes, 
and are shackled to axle and frame 
at the other side. In the case of the 
Mollne there Is a rigid separating piece 
between the two springs, but the Mar- 
mon has a wood separator which Is cut 
to a curve as shown. This has the 
effect of spreading the base of support 
on the spring centers as the springs 
glvs undsr load. The effect of this 
spreading Is to shorten the spring and 
make It Increasingly harder as the de- 
pression due to shock Increases 





rt — The National cantilever spring which Is particularly free from roll, this being said to be due to the high mounting and the 
ally flat shape. Center, Above— King cantilever shackled to axle and with middle clip well forward. Right— The Cadillac plat- 
spring suspension 
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used, the Hollier designers chose what is termed the Gnome 
form of rod attachment. One rod has its entire bearing on 
the crankpin, but it has forged on its side a knuckle or boss 
that takes the other rod. The valves are operated by a single 
camshaft, which, together with the rockers, is assembled to 
a plate that bolts to the top of the crankcase between the 
blocks of cylinders. Drive is by helical gearing. The timing 
gear housing also acts as a mounting for the fan, and for 
the fan driving pulley, as well as a support for the front end 
of the engine and the mounting of the starting crank. 

As standard bodywork a very neat five-passenger equip- 
ment is supplied, this being nicely proportioned to the chassis. 
There are not many unconventional points in the design aft 
of the motor except the cantilever rear springs. Also the 
rear axle has two sets of expanding brakes, there being two 
drums one within the other. 

King Has Two Eights 

The King eight introduced last year is being continued 
with a few small refinements, these being mainly in the body. 
The motor is of the type in which forked connecting-rods are 
used and another feature which has proved its satisfactory 
nature is the cantilever rear suspension. 

A new model, also an eight has just been announced, this 
being intended for seven-passenger bodies; it is a slightly 
more costly car and the motor is quite different in detail. 
Instead of the forked connecting-rods the side-by-side pattern 
are employed, and the cylinders are staggered slightly to per- 
mit this. Light aluminum pistons, of a special design which 
prevents any possibility of smoking, are used, and the engine 
is intended to have a high speed capacity. 

Geared rather lower than most, the careful engineering is 
apparent in the lack of vibration when running fast and the 
makers are justly proud of the accelerative ability. The 
front end of the motor has chain distribution gearing, one 
chain for the camshaft and one for the generator the latter 
being driven off a double idler sprocket which is used to 
adjust the camshaft chain. 

High pressure lubrication of the most modern sort is used 
and the engine is conspicuously clean in appearance there 
being no accessories in the valve alley. This is done by plac- 
ing the vertical timer shaft at the rear end of the camshaft 
and locating the generator low down on the crankcase. The 
starting motor is mounted on top of the clutch housing, and 
the tire pump on the side of the gearbox. As a result the 
valves are perfectly accessible. 

Another point of peculiarity is the use of a transmission 
shaft brake, just aft of the gearbox, this being connected to 
the emergency lever. The cantilver springs used on the 
earlier model are again employed for the new car, but a modi- 
fication in the mounting has allowed the frame and body to 
be lowered quite perceptibly without affecting the clearance. 

The folding steering wheel used on the other King cars 
is continued for the smaller car, but is not used on the other, 
as the greater amount of space permits an easy entrance 
on the driver's side without a special wheel. The King com- 
pany is one of the two firms making V type motors only that 
has two sizes available. 

Packard the Original Twelve 

As the first twelve-cylinder automobile ever put on the 
market the Packard will be one of the newest things in the 
show and ranks as one of the most important engineering 
accomplishments of the year. It is the first Packard car 
with a unit powerplant also as this firm hitherto adhered to 
rear axle transmissions. 

The engine teems with novelty for besides being a twin-six 
it has a chain front end with a particularly ingenious adjust- 
ment, one of the most elaborate lubrication systems ever 
devised for an automobile engine and a Lanchester vibration 
damper which eliminates the last trace of quiver from the 
motor at any speed, from the lowest to the fastest. Every 



portion of the motor where there is motion is lubricated from 
the pump, even the spindle of the little air pump which sup- 
plies air for the fuel feed is lubricated positively. A robust 
crankshaft, large valves, and light aluminum pistons, to- 
gether with the efficient Packard carbureter give this motor 
a very wide range of speed so the car is one of the most 
speedy on the market. The car can be started from rest 
on the starter, with high gear engaged and will pick up 
without hesitation once the motor is warm. 

Despite a substantial drop in price the quality of the 
chassis detail, of the body and the equipment has been kept 
well up to Packard standard, and even improved upon in 
some respects. A very wide choice of bodies is available and 
the body fittings are most luxurious. 

The left hand steering wheel and extreme left hand gear 
shift and emergency brake levers, now used by Packard for 
some years, are retained for the twin six, the engineers be- 
lieving that this makej3 for comfort, and it certainly does 
allow the wide front seat to be used comfortably for three 
passengers abreast. 

Another leading feature of the Packard is the centralized 
control upon the steering column, everything being brought 
to the one spot. One switch controls the lights and it is the 
work of an instant to change over from full headlight power 
to the smaller lamps which are made up integral with the 
large ones, but with separate reflectors. 

For the first time in its history the Packard company is 
specializing on only one model of chassis, though this is made 
with two different wheelbases; on the long chassis the stand- 
ard seven seated body is fitted, and the short chassis accom- 
modates a very cosy close-coupled five seated body. 

Peerless's New Eight 

The recently reorganized Peerless company will make but 
one passenger car for 1916 this being an eight, which is to 
be constructed throughout at the Cleveland plant. There 
will be three body styles, a seven-passenger touring car, a 
limousine with the same seating capacity and a roadster for 
three. Being 3% by 5 in. the motor should have plenty of 
power and it is neatly laid out having all the qualities of 
design dictated by sound engineering practice. Lubrication 
is full pressure, with no splash, and dual ignition is provided 
with an automatic spark advance having a hand control 
superimposed. 

The powerplant is a unit, with a multiple, dry disk clutch 
and three speed gearset and the rear axle a Timken semi- 
floating pattern. One point in the design which is less com- 
mon to-day than some years ago is the use of a platform 
spring at the rear and it is also noteworthy that the drive 
is taken through the springs, there being no torque or radius 
rods. Lighting and starting is performed by Gray & Davis 
units and a special design of carbureter is fitted. 

Being a moderately priced car the equipment is thorough, 
and includes tires 35 by 4% in. on all four wheels. It is the 
intention of the manufacturers that the new model shall in 
every particular be suited to the maintenance of the com- 
pany's name in the automobile world. 

Ross Has New Model 

There are now two models of Ross eight, one 3 by 4% in. 
the other 3% by 5 in. Both motors have chain front ends 
and the smaller thermo-syphon cooling, the largei engine 
being provided with a centrifugal pump. Full pressure lubri- 
cation is used for both models. Touring bodies of five and 
seven-passenger capacity are fitted. The two chassis are 
generally similar, but the larger has three-quarter rear 
springs as compared with semi-elliptic on the smaller. A 
Detroit Starter Co. electrical equipment has been fitted in 
place of a special design used previously. 

Another feature of the smaller car is a multiple disk 
clutch running in oil this excellent type being now some- 
what rare. 
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Location of Accessories on V Motors 

A Comparison of Accessibility of Electrical Units 




rjTJHE accessibility of the accessories on V motors 
J. has been a cause of much discussion during 
the past year, and the various manufacturers claim 
special points of advantage for the arrangement 
they adopt. In the sketches above nine different 
ideas are displayed, the generator, the starting mo- 
tor and the ignition distributor being indicated by 
diagrammatic forms in each instance. In every case 
the carbureter, which is not shown, is situated at 
the center of the V and midway of the cylinder 
length. 

A little amplification of the sketches is neces- 
sary. The Cadillac has a single unit electrical 
equipment, with the distributor the only separate 
part, so all the electrical apparatus is in the V. 
In the case of the Packard the generator and the 
starting motor take a normal placing on the crank- 
case, and the ignition unit is in the same place as 
the Cadillac. The National, having the valves out- 
side, has the magneto and the starting motor in the 



V, the generator, not shown, being on the opposite 
crankcase side. 

Oldsmobile has a one-piece generator and ignition 
unit at the front end of the V, with a starting mo- 
tor on the bell housing, and Regal uses a single 
unit generator and starting motor, with the dis- 
tributor mounted extra high in front of the cylin- 
ders. The HerschelLSpillman motor of the Abbott- 
Detroit has a magneto on the cross shaft in front 
and no apparatus in the V, which assists the valve 
accessibility. 

Briscoe has taken the single unit generator and 
motor back to the gearset, where it is entirely out 
of the way, leaving the distributor as the only elec- 
trical fitting on the engine, and HoUier uses very 
much the same design. King, on the other hand, 
uses a normal placing for the generator and mounts 
the motor on top of the clutch casing, having the- 
distributor at the back end of the V close to the 
dashboard. 
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Section 4 — Cars Made with More Than 

One Type of Motor 

This Is a Rapidly Decreasing Class Though Still Containing 

Many Names 



Abbot-Detroits Both New Models 

A SIX and an eight form the Abbot-Detroit 1916 line, the 
former made with touring, roadster, speedster and 
sedan bodies and the eight with either touring or 
speedster equipment. 

These are not one chassis with two different motors, but 
are two totally separate designs, even the starting and light- 
ing outfits are different, being Remy on the six and Auto- 
Lite on the eight. In wheelbase there is but an inch of dif- 
ference, but the piston displacement of the eight is a good 
deal the greater. Both are robust chassis with good equip- 
ment, thoroughly up-to-date in detail but with no especial 
peculiarities of design. 

On the eight, large tires and big brakes are features and 
the electric storage battery has a capacity a little above the 
average, which is always advantageous. 

Apperson Has Six and Eight 

One of the fine old firms of the industry, the Apperson 
products have always been free from experimental engineer- 
ing. The factory, though not very large, is one of those in 
which almost every part of the car is made and in conse- 
quence the Apperson cars are distinctive in every detail. In 
the eight care has been taken to make the crankshaft and 
its supports so stiff that periodic vibration is impossible, 
and the smaller detail of the motor is well thought out and 
carefully arranged. The oil indicator, for example is a par- 
ticularly simple and effective adjunct. 

The six is similarly well thought out, both cars displaying, 
by their design, that the engineers responsible for it are men 
with long road experience, since the convenience of the driver 
is studied throughout Touring bodies and a very neat four- 
passenger roadster are made, the latter being a development 
of the clover leaf, three seater. All four passengers are in 
close proximity and can converse together, while each has 
plenty of room for comfort. Also the body is usually con- 
sidered very attractive in appearance. 

Auburn Line Is Two Sixes and a Four 

Though not having a very large output the Auburn Co. 
ranks high among the older firms of the industry. Their 
chassis are always eminently sound in design and in work- 
manship and free from any doubtful features. Reliability is 
a keynote of Auburn workmanship. The three 1916 cars 
rank in the medium price class, the four is a very handy size 
of machine with a motor possessed of plenty of power. It is 
made in five-passenger and roadster form and has large tires 
with a cantilever rear suspension. The two sixes are gen- 
erally somewhat similar, both being of 5-in. stroke, the smaller 
of 3-in. bore and the larger 3% in. There is also a differ- 
ence in the electrical equipment as Delco is used on the big 
six with Remy on the small six and the four. 

All three models are new this year, and the cantilever 
springs which last year were not employed are now used on 
all models. Floating rear axles are now fitted to all three 
cars and on each the drive is through the springs with a 
torsion tube in addition. Last year the body lines were mod- 



ernized and improved very greatly and this characteristic 
holds good for the coming season. 

Both the sixes have L-head motors and integral intake 
manifolds, but the four is still a T-head, though the manifold 
is integral on this motor also, rather an unusual feature for 
a T-head construction, by the way. There has been a price 
reduction on the four, and the big six is also cheaper than 
the 1915 six. The light six comes between the two and is not 
directly comparable with either 1915 model. 

Briscoe Is Four or Eight 

Briscoe is one of the manufacturers who has so designed 
its 1916 chassis that either a four- or an eight-cylinder 
motor is interchangeable in it. The idea is to furnish the 
customer either an eight or a four as desired, and if he 
chooses a four and within 30 days decides he would prefer 
an eight, the Briscoe company will replace his four with the 
eight for $200 additional. In order to make this possible 
with the least amount of trouble, the gearset has been sep- 
arated from the engine and placed amidships so that only 
the power unit itself has to be taken out, either motor 
coupling to the drive shaft ahead of the gears. 

A new design of four-cylinder motor is used in the 1916 
car, 3 7-16 by 5 1-8 in., which gives a horsepower of 38 at 
1700 r.p.m., it is claimed. The eight that is supplied is the 
Ferro, which has overhead valves and the upper part of the 
crankcase in unit with the two blocks of cylinders. Its 
dimensions are 3 by 3 1-2 in., which give a displacement of 
198 cu. in., as compared with 190.4 cu. in. in the four. 

In outward appearance the 1916 Briscoe is readily dis- 
tinguishable from the previous model. This is principally 
due to the larger body and wheelbase increase to 114 in. 
from 107 in.; the fitting of two headlights instead of the 
former unique method of placing one headlight in the top 
of the radiator; the use of domed fenders and the suspension 
of the rear by cantilevers instead of semi-elliptic springs 
as used in 1915. Tires have been enlarged to 32 by 3 1-2 from 
30 by 3 1-2, and the old design of double internal expanding 
brakes has given way to the more conventional internal 
and external form, these being considerably larger and more 
powerful. 

Empire Adds Six 

Never till recently has the Empire company built a six- 
cylinder car, but for 1916 they have a light chassis of this 
type in addition to their well-known four, which has been 
largely remodelled. The new four has a T-head motor in 
place of the L-head type used last year, and a greatly 
increased power is claimed, since the new engine has very 
large valves and all the other aids to high speed revolution. 
Otherwise the main features of the four-cylinder chassis 
are but little altered. 

The six adopts the new, small Continental motor, which 
is also a high-speed type, and a very clean, rigid engine. This 
motor has a bore of 3 1-4 in. and stroke 4 1-2 in., which is a 
difference from the 3 by 5-in. six which was originally 
scheduled for this model. The chassis is remarkably clean in 
outline as the storage battery is the only attachment to the 
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frame excepting the four springs and the unit powerplant. 
To the four either touring or roadster bodies are fitted, but 
the six is at present listed with a five-passenger touring 
body only. 

Fiat Has New Bodies 

With their four- and six-cylinder chassis the Fiat company 
has made practically no changes, the only two alterations 
being to the universal and the steering ball joint, of which 
both have had slight improvement directed toward increasing 
their durability. The Fiat design is strongly similar to that 
of the Italian cars of the same name, and is thus largely 
different from conventional practice in America. The main 
object is to provide high efficiency and great durability, these 
features being obtained with a very graceful chassis. 

Though largely sold with custom-built bodies there are 
some standard Fiat body equipments and these have been 
considerably changed. One new model in particular, known 
as the Riviera, is a molded design with a small central cowl, 
and has the hood shape continued rearwards till it merges 
imperceptibly into the more square tonneau. 

An extensive use of very high tensile chromium steels is 
a characteristic of the Fiat chassis and many steel parts are 
hardened which are not so treated in conventional practice. 

Herff Brooks Six With Single Cylinders 

Making a four- and also a six-cylinder motor the Herff 
Brooks company are still protagonists of the singly cast sys- 
tem for their engines. The six-cylinder motor has seven 
crankshaft bearings and develops its maxium power at 1500 
r.p.m. while the four has five main bearings and is rated to 
give maximum output at the same speed. 

Splitdorf magneto ignition is employed and Apelco two- 
unit electrical apparatus for starting and lighting. Both 
chassis have unit powerplants with cone clutch and three 
speeds. For the rear axles a special design, manufactured by 
the company, is used, this having straight bevel gears and 
double internal brakes. Listed with either touring or roadster 
bodies the two cars sell for very moderate prices. 

Jackson Has Wide Range 

A four and no less than two eights is the Jackson line for 
1916. Both eights use the Northway powerplant the larger 
being a motor which has been greatly favored during the 
year and the smaller a new type which is strongly similar 
in design. These engines are unique in that the cylinder 
blocks and the right and left halves of the crankcase are 
integrally cast, the division being vertical. The motors have 
detachable cylinder heads which are a great convenience for 
valve grinding or cleaning out carbon. 

Another Jackson feature is the use of full elliptic springs 
both front and rear and these are very rigidly attached to 
the frames. Rather more clearance than usual is allowed so 
that the springs have an extra wide amplitude, making for 
easy riding on rough roads. Also the steering lock is extra 
wide for convenience in narrow roads and on mountains. 

The Jackson company pay rather special attention to the 
bodies of their cars, which include some roomy roadsters 
having large rear boots which will contain a sufficiency of 
baggage for quite long distance touring. They also make a 
special trans-continental type which has a device whereby the 
back of the front seat lets down and, with the cushions, makes 
a comfortable bed. 

Jeffery Has New Four 

The Jeffery Chesterfield six has been so successful that it 
is hardly altered for 1916, but the four-cylinder car has been 
remodelled almost throughout, to meet the demand for a 
lower price and still more power. The new car has a slightly 
larger motor than the old model, and a striking change is the 
adoption of a unit powerplant in place of the amidships 
gearbox which has previously been a Jeffery feature. This 
gearset has three speeds instead of four, and the change over 



to unit powerplant is also accompanied by the adoption of a 
new clutch which is a dry disk pattern. 

The rear axle too, is novel, being a semi-floating type with 
a cast differential case and large, conical steel sleeves, drive 
is on the Hotchkiss principle with long, three-quarter elliptic 
springs. Back of the gearset there is a powerful trans- 
mission brake, operated from the emergency lever, this being 
a contracting brake, as are the brakes on the rear wheels. 

It is instantly noticeable on looking at the chassis that the 
frame sides are straight from end to end, but the body is laid 
out so as to have ample width. The body sides behind the 
cowl are quite straight on the seven-passenger car, and the 
front seats are divided. These seats have high backs which 
are curved like an arm chair but there are no high sides. A 
wide choice of bodies is given including five- and seven-pas- 
senger sedans, for which the chassis has plenty of power. 
Although so new in general aspect, the proved features of the 
motor have been little changed, barring a new camshaft 
which is a factor in the increased power output. 

Lubrication is combined force feed and splash, a plunger 
pump feeding the main bearings and also supplying dip 
troughs. An addition to the lubrication scheme is the pro- 
vision of a lead from the pump to the bearing of the idler 
gear in the timing case, in order to make sure of the dur- 
ability of this journal. 

In equipment a new one-man top is supplied and a Carter 
fuel feed tank to raise gasoline from the cylindrical gas tank 
at the end of the chassis. The windshield is a new model, and 
the cowl board bears a new oil gage. In front of the dash- 
board there is a terminal block containing the fuses, and the 
electrical equipment is now two unit Bijur. 

Kissel "All Year" Car 

The Kissel company have a strong feature in their "all 
year" body which is either open as a touring car, or closed 
as a limousine, the upper structure being readily disposed of, 
leaving a fully open car. When closed either coupe or sedan 
effects are produced. Other types are available, but the 
Kissel company very rightly pride themselves upon their all 
year design with which they have been doing exceedingly well. 

The four-cylinder chassis was a new introduction quite 
recently, and the six is a development from the 1915 car. 
The motor is Kissel built and a high speed type having block 
cylinders with integral intake manifold. Special care is 
taken to eliminate vibration, first by using a strong crank- 
shaft and a rigid crankcase, and secondly by balancing up the 
set of pistons and rods for each motor, so that there shall 
be no preventable tendency to vibrate. Very large valves are 
used, these being more than half the cylinder bore in diam- 
eter, and have nickel steel heads on carbon steel stems. 

The rear axle, which is also specially designed has two 
points of interest. The most obvious is that the brakes are 
double, side by side, but are external to the drums and not 
the expanding type, while the other feature of note is the re- 
markable length of the bevel pinion shaft, giving great rigid- 
ity to this important detail of the chassis. 

Returning to the all year bodies, the tops of these have 
frames of heavy white ash and elm, with sashes of mahogany. 
The frames are covered with sheet steel and aluminum and 
the roofs are three ply whitewood covered with canvas. It is 
claimed that the materials used for the roof and its construc- 
tion are such that warping is impossible. 

Inside, the fittings are luxurious. Leather trimmings are 
employed, there are dome lights, and the other attachments 
are of an artistic nature. Best plate glass is used for the 
windows and the paintwork is of a high order of merit. On 
the two chassis twelve different body styles are available; 
three on the four and nine on the six. 

Lenox Has Fast Roadster .*^sa^^^l^flr 
There are not many firms who make a j^H^^^^A 

car, but this is done with the Lenox spjfl^^ 
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large four, 4% by 5% in. and is claimed to be able to do 65 
m.p.h. in stock form. Although a speedster it is a thoroughly 
equipped car, having a top with curtains and a windshield, 
etc. There is also a starting system and Westinghouse bat- 
tery ignition. The car commands a fairly high price. 

The other Lenox is a six which is a five-passenger car, also 
intended for fairly rapid travel. Both cars are geared mod- 
erately high, the four 3.25 and the six 3.75 to 1. 

Lexington Has Two Sixes and Four 

The Lexington company do not designate their cars by 
years, believing that the annual change idea is outgrown. 
The four was a fresh introduction last year when the motor 
was changed for a Teetor high speed T-head powerplant, and 
this same engine is still being used. The six was also new 
about a year ago and, like the four is being continued with 
but little change in specification. 

Of the sixes, one is a continuation from last year, prac- 
tically unchanged, while the other is a new chassis with a 
3% by 4% in. motor and 116-in. wheelbase, selling for a most 
moderate price. 

The Lexington cars have a particularly interesting detail 
in the Moore multiple exhaust manifold, which is fitted to 
both models. This exhaust branch is so cast that the gases 
escaping from each cylinder are provided with individual 
passages and cannot interfere one with another, the idea 
being to relieve back pressure as much as possible. It is con- 
sidered by many that this manifold even allows one cylinder's 
exhaust to exercise some extractor effect upon the next. 

Three and six-passenger bodies are provided for the six, 
and a five-passenger body for the four-cylinder chassis. 

Loziers Unchanged 

Neither the six- nor the four-cylinder Lozier is a new car, 
the makers adhering to their policy of making very sound 
chassis selling for a good price. The four is offered with 
touring and roadster bodies and the six with touring body 
only. 

Special pains are taken with the equipment and the four 
is supplied with an extra tire as well as the demountable rim. 
A feature of the four is the use of a four-speed gearset with 
direct on third, but this is deemed unnecessary for the six, 
which has but three speeds. The axles are also different, the 
four having a pressed steel case and the six a built-up pattern, 
both being full-floating. Magneto ignition is used for both 
cars with a Gray & Davis starting and lighting equipment. 
Both cars have multiple disk clutches running in oil and 
pressure lubrication, the four being full pressure without 
any splash and the six being provided with dip troughs as 
well as the pump feed to the bearings. 

Mitchells Are New Eight and Six 

The 1916 Mitchell chassis both for the eight and the six is 
very much the same as last year, but the two engines are 
quite new. The Mitchell chassis is assembled on the two-unit 
system, that is lo say the motor has a three-point attachment 



to the frame but does not carry the gearset, this being a por- 
tion of the transmission unit. It is not a rear axle gearset 
however, as the gearbox is located at the front end of the 
torque tube which incloses the driveshaft, everything center- 
ing upon the single universal, which is situated between the 
clutch and the gearset 

Cantilever rear springs are now used for both cars and the 
wheelbase is the same, 125 in. 

An interesting point about these cars is that both eight and' 
six sell for the same price; the purchaser of a 1916 Mitchell, 
can choose his car first and then make up his mind which type 
of motor he prefers to have. There is a wide choice of body 
styles and a full equipment, while larger tires are inclusive in 
the price of the limousine. 

In design, the eight cylinder motor is distinctive and usea 
the intake pipe as the water outlet also, the manifold being of 
duplex form. Cylinders are L-head blocks bolted to an alu- 
minum crankcase, and the connecting-rods of the forked pat- 
tern. Very large valves and quick lift cams give the motor 
a high speed ability. In general respects the engine is simple 
and an instance of this simplicity is found in the timing gears 
of which there are but three. The crankshaft pinion meshes 
directly with the camshaft gear, and above the latter is an- 
other pinion that drives the generator and the fan. These 
gears are fed with oil direct from the pump, which assists to 
keep them quiet, and special pains are taken in the factory to- 
select the gears for quietness, many changes being made if 
the test run shows the original set to be the least below 
standard. 

A big Mitchell feature is the remarkable accessibility of 
everything. Firstly all accessories are arranged with aces- 
sibility strongly in mind, and then care is taken that no part 
of the body interferes.. For instance, the floor boards are 
readily removable, so as to give access to the clutch and uni- 
versal, which being so far forward is in an ideal position for 
greasing. Also, not content with this, removal of the seat 
cushions discloses a sort of lattice work which is a removable 
frame thus the whole chassis can be laid bare in a few mo- 
ments. Yet again, another point of exceptional convenience,, 
the tool box is a steel case, fixed between the frame side and 
the motor. 

Monitor Has Low Priced Six 

A distinctive design for both six- and four-cylinder chassis 
combined with low prices is the Monitor program. The en- 
gines have valves arranged F fashion, half in the head and 
half in the lower position and the camshafts are driven by 
silent chains. Both are unit powerplants with disk clutches 
running in oil. 

To both cars five-passenger touring bodies are fitted, and 
on the four a roadster is supplied as an alternative at the 
same price. 

National Twelve Is Unique 

Making two sixes and a twelve, the latter is in the National 
case, intermediate in size, measuring by engine displacement 




Two details of the Standard cars. Left— How the 
frame cross member Is strengthened at the end by an 
extra wide flange so as to stiffen It to resist the 
stresses due to brake application. Right — The sub- 
stantial bracket bolted to the power plant that carries 
the clutch and brake pedals 
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The overall size of the twelve and the smaller six is the same, 
the big six having an extra 6 in. of wheelbase. New bodies 
-of particularly handsome streamline form are being made for 
the big six, which is not a new chassis, and the bodies for the 
small six and for the twelve are modeled very much on the 
lines of the big six. 

The twelve is the only V motor that so far has appeared 
with the valves arranged outside, the L-head cylinders being 
the reverse way round to the conventional, this making 
greatly for tappet accessibility and allowing the V to be used 
for mounting accessories. The special Splitdorf magneto is 
-driven by silent chain and occupies the front end of the V, 
-while the rear end is taken up by the starting motor. Only 
the generator and pump are outside the V these being set low 
■down on the right side where they are accessible and yet do 
not interfere with the valves. 

Of course, there are two camshafts these being gear driven, 
and the magneto and fan are driven by silent chain from one 
of the camshafts, this making only a short drive. Lubrica- 
tion is very well worked out almost every part having a 
supply direct from the pump. Pistons are aluminum alloy 
and the speed capacity of the motor is very high indeed, 
3000 r.p.m. being reached before touching the peak of the 
power curve. The carbureter is set in the V, using an intake 
manifold of the type usually associated with V motors, and 
internal passages then lead the gas across the cylinders to 
the valves. 

The small six and twelve have unit powerplants, but the 
big six has the gearbox located amidships, and all have cone 
clutches. Large and extra powerful brakes are a feature of 
all three cars. Mention has already been made of the hand- 
some lines of the bodies, but in addition to this, it may be 
remembered that the National company were among the first 
to adopt divided front seats. Working with this style of tour- 
ing body they have produced a very convenient and comfort- 
able design. On all the three cars cantilever springs are 
employed and the riding quality is noticeably above the 
average. 

Oakland Stars Light Six 

Oakland is represented this year by three models, a four, 
a six and an eight. The four is practically an improved con- 
tinuation of the previous four, the eight and the six being 
-entirely new. The six is a machine of the lighter type built 
to sell at a low price. 

Whereas the four and the eight preserve the V-shaped 
-German silver radiator and are built with very much the 
same shape of bodies that the cars of a year ago had, the six 
is an extremely light chassis with flat radiator. It is the first 
-Oakland to use an overhead valve engine. The eight-cylinder 
motor is of the type in which each block of cylinders is cast 
integrally with half the crankcase, the latter being split ver- 
tically with the left half carrying the crankshaft. It is a 
standard Northway design, the six and the four also being 
built by that well-known motor maker. 

The six-cylinder engine has dimensions of 2 13-16 by 4% 
in., and the valves are assembled on the head, which is detach- 
able. The upper part of the crankcase is in one with the 
-cylinders,, this making a compact and substantial arrange- 
ment. To illustrate an assembly feature that is also con- 
ducive to simplicity of design, the combination of the water 
pump impeller, fan and fan bearings is conspicuous. The fan 
and water pump are really one unit, and the pump case is 
part in the casting of the cylinder block and part in the 
mounting of the fan. Thus the belt that drives the fan also 
works the pump, doing away with a special pump shaft and 
its driving mechanism. 

This combination of units illustrates the pains that 
has been taken in all three chassis to reduce them to the ut- 
most point of simplicity. The Hotchkiss type of drive is used 
on all, having been featured in Oakland design for several 



years now. The rear springs are made strong enough to take 
the drive and the torque, and the utter plainness of the 
chassis indicates that the engineers have accomplished what 
they set out to do. In the six, for instance, a plate is done 
away with as a mounting of the upper end of the three- 
quarter elliptic rear springs by slipping them into the ends 
of the frame channels and bolting them in place. 

Oldsmobile Has Light Eight 

Chassis standardization has been followed wherever pos- 
sible in the 1916 Oldsmobiles, with the result that the four 
and the eight are very similar in construction throughout, 
the eight however, being stronger wherever necessary to be 
consistent with the greater power of the multi-cylinder en- 
gine. The former six-cylinder model has been dropped 
entirely. 

In the four, the characteristic overhead valve engine is still 
used, this being of the type in which the push rods are en- 
tirely inclosed — an unusual feature where they run up the side 
of the cylinders. The eight is an L-head 2% by 4%, and like 
the four, the cylinder heads are detachable, with the crank- 
■ case split vertically into two sections, with one part integral 
with each block of cylinders. 

The present Oldsmobile chassis is 8 in. longer than that 
used on the four of 1915, it now being 120 in. in length. The 
inclosure of the drive shaft has also been abandoned and, in 
keeping with the latest developments in chassis engineering, 
the Hotchkiss type of drive has been adopted. Naturally 
this makes a much lighter chassis when compared with former 
Oldsmobile practice, and to further lighten it, one cross mem- 
ber has been dispensed with without impairing the strength 
in any way. Due to the use of a pressed steel housing, the 
present axle is 48 lb. lighter than that used last year, the 
old form of case being malleable iron. 

Thus, although the cars are more powerful than the pre- 
vious types, they are much lighter, and consequently have a 
liveliness that is appreciated. The accelerative ability of the 
eight is excellent. To promote ease of riding, the rear 
springs have been made long and flat, they being almost 
horizontal when the car is in normal position. When deflected 
they bow to the other side of the horizontal making for more 
even action on the leaves. 

Overland Adds Small Four 

The introduction of a smaller four late in the fall has in- 
creased the Overland models to three, the others being the 
large four and the six. 

All Overlands have the same characteristic appearance, 
' and wherever possible they conform to one standard, although 
the difference in size of the cars makes necessary differences 
in the size and construction of parts. Up to this year, Over- 
land motors had cylinders cast separately, but at the present 
time all three cars have block-cast engines. The six always 
did have this construction. This block casting of the cylin- 
ders of the large four car has not altered in any way the 
general design of the engine, simply changing the manifold- 
ing somewhat and introducing the added feature of a detach- 
able head. In all the models the gearset is still one with the 
rear axle, although in the new four the design is entirely new 
to Overland practice. All three are equipped with magneto 
ignition, and have Auto-Lite starting and lighting. 

It is in the new four, however, that most of the departures 
from former Overland practice are to be found. The design 
has been worked out to give a big value for the money and 
the underlying principles are to get as good an assembly 
layout as possible without sacrificing efficiency. One feature 
that will illustrate this is the casting of the cylinders and 
crankcase in one piece, and the abolition of external mani- 
folds by coring passages within the casting leading to the 
valves. The cylinder head is detachable, and a more or less 
complicated part is done away with by the substitution of 
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rockers between the valve stems and cams in place of the con- 
ventional tappets. This makes a simple valve adjustment, at 
the same time eliminating any side thrust, and it also makes 
a quick assembly construction. An unusual feature is the 
drive of the camshaft and magneto by roller chain. 

Compactness is also evident in the gearset, and to aid pro- 
duction and at the same time promote rigidity and conse- 
quently eliminate gear noise, the three countershaft gears are 
forged in one piece, it having a hollow center so as to operate 
on two roller bearings. 

In the axle design, both front and rear, there are features 
heretofore unknown to Overland cars. The front axle is of 
the inverted Lemoine type, the wheel spindles being supported 
above the vertical spindle by a single arm, instead of the 
more conventional yoke mounting of the spindle. The rear 
axle is provided with a pressed steel housing, with external 
strengthening ribs. Springs are cantilevers in the rear of the 
new four, also a feature that is new to cars of this make. 

Partin Palmer Makes Three Cars 

Two fours and an eight make the Partin Palmer line for 
1916, all three cars being very inexpensive. The eight is 
supplied with a neat six-passenger body, the larger four with 
a five passenger and the small four with a roadster. 

The small four is not new, but both the others are recent 
additions. They have unit powerplant construction and 
thermo-syphon cooling, while the rear axles are fitted with 
double internal brakes. The eight is one of the highest geared 
cars now on the market having a top ratio of S.5 to 1 with 
33 by 4 in. tires. 

Pathfinder Overhead Valve Twelve 

Two distinct chassis, one with an overhead valve twelve 
and the other with a large six-cylinder motor, forms the Path- 
finder output for next year. Both are entirely new cars of 
substantial construction and the six which is a very neat 



design ought not to be overlooked on account of the origin- 
ality of the twelve. 

The twelve has a Weidely motor with valves in the head, 
the single camshaft being in the usual position in the V, 
operating the valves by push rods and rockers. The cylinder 
heads are detachable, and the valves seat direct therein. The 
motor has a remarkably neat aspect, with the valves totally 
inclosed by cover plates and other covers over the push rods. 
Its accessibility is almost perfect, all the rocker mechanism 
being so put together that it is detachable by detail and with 
very facile adjustment for the valves. 

For the six a large Continental powerplant is used, and the 
chassis differ in other respects also, the twelve having three- 
quarter rear springs and the six being fitted with cantilevers. 
Touring bodies and roadsters are made, including a clover 
leaf three passenger body which makes an ideal roadster 
equipment for the twelve. 

Pilot Has Three Sixes and an Eight 

At the last shows the Pilot chassis was noticed particu- 
larly for its general robust proportions and for the flat can- 
tilever springs employed, these being almost exactly the same 
as those used on the British Rolls-Royce. The motors were 
T-head with large valves, and the car eminently suited for 
hard work in rough country as well as smooth. For 1916 the 
two 1915 models will be carried on unaltered, but additionally 
there will be a lighter six of different layout. 

The new car has a 3 by 6-in. L-head motor and is a unit 
power plant design, the dry disk clutch and the gearset be- 
ing in unit with the motor. It has not got the cantilever 
springs of the larger chassis but has semi-elliptic springs. 

The Pilot eight uses the 3-in. by 6%-in. Buda motor and 
in other general respects resembles the larger sixes, having 
the cantilever rear springs. It is a 126-in. wheelbase chassis 
accommodating a seven-passenger body. 

In body design the new Pilots are exponents of the double 




Chain driving for cam- 
shaft* ha* become much 
more largely used In the 
automobiles of 1916; the 
Increase being 100 per 
cent over a year ago. 
Above are shown five 
typical layouts embodying 
most principles of design. 
The Cadillac Is the sim- 
plest and Is not adjust- 
able, the Packard ha* an 




adjusting pinion on the generator shaft, this consisting of a 
slotted "Oldham" coupling so that turning an eccentric bush. 
Ing adjust* the sprocket without affecting the generator 
center. The King has an Idler gear on an eccentric bush, 
and from this Idler a second chain goes to the generator 



Farmaek 

shaft, which Is not shown. Farmaek ha* an 
elaborate layout for reaching the overhead 
camshaft, adjustment being provided on the 
triangular chain. In the Overland roller 
chain Is used and Is kept In tension by a 
spring loaded Idler. 
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cowl idea, the five-passenger body having the center cowl 
type of streamline effect. This is obtained by bringing back 
the lines of the slightly oval radiator to the dash cowl, then 
extending the same lines, slightly broadened, to the center 
cowl, and so to the still more greatly widened back. 

On the light six both four- and five-passenger touring 
bodies are obtainable, and the larger chassis have equipment 
for six or seven passengers if desired. 

Pullman Makes Six and Four 

The Pullman six is not much changed, but the four is a 
new model with high speed motor, disk clutch running in oil 
and cantilever rear springs. It is to be supplied with touring 
five-passenger body, with a coupe three-seated equipment or 
with either of two roadsters, these being for three and for two 
passengers. 

A distinctive feature is the fitting of non-skid tires on all 
four wheels, the size being 31 by 4 in. Thermo-syphon cooling 
is employed and combined splash-pressure lubrication. 

Regal Makes Eight and Two Fours 

The big four Regal is a slightly altered continuation of 
the 1916 car, but the small four, an extremely neat little 
chassis, is new as is the eight The eight motor has a unique 
camshaft arrangement as there is but one cam for each op- 
posite valve pair, yet no rockers are employed. 

This is done by raising the camshaft till the angle between 
the valves is 135 deg., and besides being simple this makes 
very greatly for tappet accessibility, while it is also of benefit 
in reducing the combustion head volume. The detachable 
cylinder heads are also a great advantage when removing 
carbon deposit or grinding the valves. 

The large four and the eight both have rear axle transmis- 
sions, but the little four is a unit powerplant construction. 
All three cars have cantilever rear springs, and each has a 
Dyneto single unit lighting and starting equipment, this be- 
ing accessibly disposed on the crankcase side. An alternative 
of five-passenger touring or of roadster bodies at the seme 
price is given on each chassis. 

Reo Improves Bodies 

The four- and the six-cylinder Reo chassis have not been 
altered much for 1916, but have various detail refinements, 
notably a change in the starter drive which is simplified 
considerably. 

In body work, however, much has been done, and the Reo 
six especially can be written down as one of the handsomest 
cars in its class. It is a molded streamline, combining the 
center cowl effect with the convenience of divided front seats. 
The top, when folded, lies perfectly horizontal and so con- 
tinues the lines of the body, and the folding seats are large, 
with strong and rigid supports when in use. 

The starting motor on Reo cars is located in a unique posi- 
tion, since it is operated on the front end of the main shaft of 
the gearbox, which is amidships. Last year the motor stood 
crosswise and a rather elaborate worm gear arrangement was 
used for the drive. This has been simplified by turning the 
motor round, and substituting a chain for the worm gear. 
It is lighter and equally effective. 

For the engines the Reo company adhere to the F-head 
construction which they have used so long. The intake valves 
are in cages screwed into the head of the cylinder, and oper- 
ated by push rods and rockers, while the exhaust valves lie 
beneath as in an L-head motor. This motor is specially in- 
teresting because of the successful way in which the overhead 
valve mechanism has been made quiet without inclosing the 
rockers. Firstly the tappets have mushroomed heads, and 
the washers at the foot of the valves and push rods are also 
provided with a large foot piece. Between the tappet and 
valve there is then interposed a cushion of soft material large 
enough in diameter to be very durable. Another point is the 



use of oil-absorbing felt to retain lubricant for the supply 
of the rocker fulcrums. 

For oil supply to the principal parts of the engine there is 
a plunger pump which has the unique feature of being ad- 
justable for output without a great deal of trouble. 

On the six a peculiar cantilever rear spring is used, this 
layout having the front ends of the springs close against the 
frame while the rear ends on the axle are wider apart. This 
spreading of the springs is said to eradicate roll while leaving 
sufficient softness to give exceptionally good riding. 

Saxon Considerably Improved 

The new series Saxons cost just as much as they did before 
but they have a number of improvements and refinements 
which really make the cars strikingly good value. The little 
roadster is now fitted with a three-speed gearset instead of 
two speeds, and there is a change in the front of the cowl to 
bring the body up flush with the windshield and dispense with 
the former cloth filler skirt. 

Body sides of the six, which enters its second year with 
very little mechanical change, are somewhat higher, this be- 
ing principally due to the addition of a strip of molding 
around the top edge. A roadster type has also been fitted to 
the six chassis, and it is a graceful model, with well shaped 
rear deck. 

In the six the chief mechanical change is the replacement 
of the single-unit starting and lighting system by a two-unit 
type, it still being made by the Detroit Starter Co. Saxon 
axle equipment, now made by Timken, is practically the same 
in design as it used to be, but a notable feature is the pro- 
vision of the modern spiral-bevel axle gears as a noise-elimi- 
nating factor. The six-cylinder motor is a block type with 
detachable head and is quite conventional throughout; the 
four-cylinder engine is somewhat similar in design to the six. 

On the six a nice feature is the adjustment for the chain 
drive of the generator, which is hung off the left rear sup- 
porting arm of the engine. A plate on the top of the gen- 
erator fits into a trunnion pin attached to the supporting 
arm, and the generator can be rocked closer to, or away from, 
the engine to give the required adjustment of the sprocket 
centers. 

In the familiar roadster, a starter and lighting unit is sup- 
pled for $50 extra, but the standard lighting has been 
changed by removing the acetylene lights from the sides and 
placing them in front, and then adding oil sidelamps. An- 
other four refinement is the fitting of adjustable clutch and 
brake pedals, and added braking power has been provided by 
increasing the drum width from 1% to 2 in., the diameter 
being 8 in. 

A Saxon characteristic is the suspension of both four and 
six chassis on cantilevers, front and rear. The frames are 
also tapered to give good body support throughout the length. 

Scripps-Booth Adds an Eight 

About a year ago the Scripps-Booth company struck out on 
a new course in automobile designing and produced what it 
chose to term a luxurious light car. The success the concern 
has had during the past year has demonstrated that there is 
a field for such a type of car, and now it is bringing out a 
revised edition of this original four-cylinder model with an 
eight-cylinder powerplant as well as a four of similar appear- 
ance and general construction. 

The new eight, with 2%-in. bore and 3%-in. stroke, is said 
to develop over 35 hp. at 3000 r.p.m. and, while this power 
will perhaps not be an absolute necessity in a vehicle of this 
size, it is pointed out that it is designed primarily for the 
man who wants something out of the ordinary. The Scripps- 
Booth concern states that this new eight is being produced 
of a completeness and extreme equipment which takes it out 
of the price class of the four-cylinder model. 

To the ordinary eye, no changes will be noted between this 
eight and the four, the only differences being in the strength- 
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ening of parts to withstand the extra power of the engine. 
But the four-cylinder engine is also a larger size and different 
in design from that heretofore used. Instead of 2% by 4 
cylinders, they are now 3 by 4%, increasing the horsepower 
output to 21 at 1800 r.p.m., it is stated. 

The general body lines that have been the subject of much 
favorable comment during the past year are to be continued 
in both the four and eight, the wheelbase of both cars re- 
maining 110 in. Only the standard tread of 56 in. is to be 
supplied. Other specifications that are common to either 
model are the cantilever rear springs, dry-plate clutch, super- 
seding the cone type, Bijur starting and lighting, Zenith car- 
bureter, and three-speed gearset. The eight is to have a dif- 
ferent design of axle from the four, and to promote silence 
spiral-bevel gears are fitted to it. 

While both motors are cooled by thermo-syphon and battery 
ignition is employed, there is one radical difference, and that 
is in the oiling. The four uses a circulating splash system, 
but the eight naturally is provided with pressure feed. The 
crankshaft is drilled and the lubricant gets to the bearings 
under pressure. Aluminum is generously used in the con- 
struction of both motors. 

Simplex Has New Six 

The four-cylinder Simplex and the largest six are listed for 
next year without change, but there has been added a smaller 
six, though this is only small by comparison with very large 
cars indeed having a wheelbase of 143% in., and a motor 
with 459 cu. in. displacement. All Simplex chassis are built 
of the highest class of materials to a conservative, but very 
thorough design, and are constructed with a complete dis- 
regard for cost. They are supplied for custom built bodies 
only and are almost custom built chassis, having a small 
output exclusively for a special class of customer. 

In this respect the Simplex is in an almost unique position 
and holds a corresponding reputation for the special branch 
of automobile engineering which it represents. 

The chassis is remarkable for its workmanship and for the 
quality of steel used and weight is a secondary consideration 
to strength, although the fine materials allow light parts to 
be made for many portions. The new six is a higher speed 
motor than the older cars, being scheduled to produce its 
maximum power at 2000 r.p.m. 

Standard Eight and Six 

Of these two cars the six is the more expensive and is a 
little longer in wheelbase, though much the same body equip- 
ment is fitted. The six and eight being listed with seven- 
passenger touring and three-passenger roadster bodies. On 
the six a limousine is included, but not upon the eight. 

Both chassis have unit powerplants, but the six has three- 
quarter rear springs and a torsion tube, while the eight has 
semi-elliptics and Hotchkiss drive, both using dry disk 
clutches. Being moderately high priced cars the equipment 
is a special feature, and the makers are experienced in the 
art of body building, so the bodies are distinctly good in 
quality. 

The main idea in laying out the chassis has been to adopt 
proved features and to concentrate upon the detail, thus there 
is nothing in the control or such small matters that has not 
been well worked out. The convenience of the user and of 
the driver hag been studied so that the car can be kept in the 
best condition with a minimum of trouble. 

Stearns Are Six, Eight or Four 

Of these three cars it is only the eight that is wholly new. 
The light four made its appearance just a year ago, and has 
not been altered except by a rearrangement of the electric 
units, which makes for convenience. Likewise the six is to all 
intents the same car as last year's model. Both, of course, 
have Knight motors. 

The eight is the first Knight-engined chassis to have a 



V motor, and the detail has been worked out with the great- 
est ingenuity. For example, there are two shafts for driving 
the eccentrics which operate the sleeves, as to accommodate 
sixteen throws on one shaft would be almost impossible. 
These two shafts are close together in the foot of the V just 
like the camshaft of a poppet valve motor, and there is a 
single silent chain front end. This chain drives only one of 
the eccentric shafts, and the second is connected to the first 
by a pair of spur gears. These gears are inclosed in a special 
chamber which is part of the crankcase and are used for the 
oil pump. 

Battery ignition is used, this being supplied by a Remy 
distributer, and the cooling is by thermo-syphon circulation; 
the Knight motor is always easy to cool, and a V Knight 
especially so. The lubrication is all forced without any 
splash. 

The gearset is in unit with the motor, inclosing a dry disk 
clutch and the service brake is a powerful contracting pattern 
located on the gearbox. An open type driveshaft is fitted 
and there is a torque arm, though drive passes through the 
cantilever rear springs. The motor has ability to revolve 
at a very high speed and is geared low, this giving a great 
high gear ability. 

Standard body equipment consists of a seven-passenger 
touring type, of graceful outline ; a modified molded form. 

Studebaker Refines Design 

In preparing the 1916 models for the market, the Stude- 
baker engineers went over the chassis with two main ideas 
in view, one to effect standardization of the four- and six- 
cylinder models wherever possible so as to reduce manufac- 
turing cost, and the other to eliminate any factors which 
might be conducive to noise. The bodies are practically alike 
on the four and the six, and most of the difference in wheel- 
base is taken up by the greater length of the six-cylinder en- 
gine. The wheelbases are 112 and 122 in., respectively. In 
fact, aside from this necessary wheelbase difference, the two 
chassis are practically alike except for the rear axle gear 
ratio and larger rear springs on the six. 

One of the main changes in the cars as compared with the 
previous Studebakers is the redesigning of the engine for 
greater accessibility and quietness along with more power. 
Practically the same in general design, the four and the six 
engines both have their bore increased from 3% to 8% in., 
with the stroke remaining at 5 in. The cross shaft at the 
front which was a feature of the 1915 engine for driving 
pump and ignition distributer, has been entirely done away 
with, and the pump is now driven from the camshaft gear 
on the left, and the distributer is vertical and operated 
through bevel gear connection with the front of the camshaft. 
The other unit affected by the change is the generator, which 
now sets on end with its armature shaft vertical, and has 
spiral gear drive from the front gears. The starting motor 
is now located on the right front side Of the engine, driving 
the crankshaft through roller chain connection. 

The former bronze clutch collar has been replaced by a 
ball-bearing throwout, this being quieter and more dur- 
able. Whipping of the driveshaft is guarded against by 
enlarging the diameter from 1% to 1 5-16 in., and while no 
changes have been made in the rear axle gearset, the axle 
housing is increased in size. The entire spring suspension 
has been gone over, and on all cars three-quarter elliptic 
rear springs are now used. Lower hanging of the machine is 
also accomplished by lowering the rear springs and dropping 
the front axle at the spring seats. 

The bodies are very comfortable and have leather up- 
holstery, the general finish and lines being better than in the 
previous year. The bonnet slopes to the cowl without a ridge 
between, and in the control the placing of the instruments is 
more convenient. A notable point here is the location of the 
starter pedal at the gearshift gate within easy reach. 
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IN the pages following 
are illustrated the cars 
of 1916, including every 
typical sort of bodytvork 
and some peculiar speci- 
mens. It will be observed 
that the trends so obvious 
a year ago have persisted, 
and that the smooth ex- 
terior with curves that flow 
unbroken from front to 
rear is almost universal. 
This is the case with closed 
bodies as well as open 
types, with roadsters as 
with touring cars. The 
1916 car review displays 
the handsomest collection 
of vehicles ever gathered 
together. 
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Five Pa//enger touring 
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NAME AND MODEL 



Plerce-Arrow. 6 

Chidwlck 

Flat, 66 

Pierce- Arrow, 48 

Flat, 55 

Plerce-Arrow, 38C-4... 

Cunningham, S 

Morae, D 

Packard, Twin-Six 1-35. 

Franklin 

Marmon, 34 

Packard, Twin-Six 1-25. 

White, G A H 

McFarlan. T 

Stutz, Bulldog Special.. 

Mollne-Knlght 

National, Newport 

Daniels, A 

Chalmers 

Standard, 6 

Cadillac, 53 

Kissel 

Lenox. O 

Franklin 

Biddle 

Pathfinder 

Kissel, 0-42 

Apperson, 6-10 

Mitchell, 8 

Kissel, 0-42 

Velie, 15 

Stearns 

Westcott, 41 

Halladay 

Haynes, 34 

Lexington, 4-Ka 

Mollne-Kntght. MK-40. . 
JefTery, Chesterfield . . . . 



6160.00 147HI37x5' 



6140.60 
48.60 
42.03 
38.40 



.375 4 
1.350 6 21.60 



188x4 W 
37x5 
36x4 hi' 
|36x4 Vi 
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Madison. 6-40-T.. . 

Velie. 22 

Auburn. 6-38 

Chalmers. 6-30.... 

Kissel. 4-82 

Oakland, 38 

Dispatch, G 

Jeffery, 4 

Cameron 

Regal. D 

Paterson, 6-42 

Jackson. 84 

Detrolter, K 

Bulck. D-44-45 ... 

Auturn, 4-38 

Ho!ller, 8 

Dodge 

Briscoe. 8 

Sun 

Empire, 45 

Monitor. N 

Herff-Brooks. 4-35 

Richmond 

Wayne 

Reo. R 

Farmack 



$1,098 


6|21. 601120134x4 


1,005 


6 23.35 115 32x4 


1.050 


6121.00 120 34x4 


1.050 


6125.8311151 




1.050 




24.031115 


33x4 


1,050 


4 


1(1.6(1 


1 12 


33x4 


1.000 


6 


21.60 


122 


32x4 


1,000 


•1 


22.50 


11 (i 


34x4 


Minn 


6 


21.60 


122 


32x4 


OSS 


4 


22.50 


115 


33x4 


085 


6 


25.35 


117 


32x4 


085 


i 


19.00 


112 


32x4 


IIS.", 


1 


22.50 


112 


33x4 


(1S5 


c 


25.35 


115 


32x4 


085 


4 


24.03 


114 


34x4 


885 


S 


2S.S0 


112 


32x3 Vi 


950 


4 


24.03 


1 in 


32x3% 


050 


s 


2S.MI 


1 14 


32x3 V, 




0 


21.60 116 




835 


4 


24.031116 


33x4 


895 


0 


23.44 


115 


33x4 


885 


4 


25.60 


111, 


33x4 


885 


4 


25.60 


110 


33x4 


885 


4 


25.60 


1 111 


33x4 


875 


t 


27.23 


115 


34x4 


855 


4 


19.00 


112 


33x4 
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NAME AND 
MODEL 



F. R. P.. 45 

Pierce-Arrow, 66 

Flat, 56 

White. G. E. D. . 

Locomobile, 48. . 

Plerce-Arrow, 48 

Fiat. 55 

Locomobile, 38. . 

Pierce-Arrow, 38 

Brewster 

(chassis) .... 

Thomas, M. E. . 

White, G. E. D.. 

Owen-Magnetic . 

Morse, D 

Winton, 22 

Lozier, 82 

Singer 

Touraine 

Packard, Twin- 
Six. 1-35 

Mercer 

Singer 

McFarlan. X . . . 

Republic 

Marraon, 34 ... . 
Packard, Twin- 
Six. 1-25 

McFarlan, T 

Mollne-Knigbt . 

Luverne 

National. New- 
port 

Plfot. 6-75. .. . 
Dorrls. l-A-6... 

Pathfinder 

National. New- 
port 

Daniels. A 

Premier 

Stutz. C ■ 
Winton. 22-A... 
Dorris. l-A-4... 

Chalmers 

Lozier. 84 



• Rear tires only. 




?o.5oo 








0.000 


a 


60.00 


147% 


5,350 


0 


46.60 


135 


5,300 


4 


28.90 


133% 


5,100 


(') 


48.60 


143 


5,000 


6 


48.60 


142 


4,850 


4 


42.03 


1 28 


4,400 


i 


43.35 


140 


4.300 


6 


38.40 


134 


4.250 


4 


25.60 


125 


4,000 








3,800 


4 


28.90 


133 % 


3,750 


6 


33.75 


136 


3,700 


4 


34.23 


127 


3.500 


6 


1.1. 0(1 


138 


3,250 


a 


38.04 


132 


3,250 


a 


.-18.40 


138 


3,250 








3,150 


12 


43.20 


135 


3,000 


4 


22.50 


130 


:t.(ioo 


e 


38.40 


138 


2,990 


t; 


4S.60 


132 


2.950 


I 


4.1.00 


133 


2,750 


a 


33.75 


136 


2,750 


12 


43.70 


125 


2.0.10 


6 


38.40 


132 


2,540 


4 


2.1. CO 


128 


2,500 


r. 


38.40 


130 


2,500 


a 


33.75 


134 


2,4,15 


c. 


4K.no 


132 


2.475 


t> 


38.40 


128 


2.475 


12 


39.68 


130 


2,400 


0 


33.75 


134 


2.350 


8 


33.80 


127 


2.300 


c> 


38.40 


134 


2,300 


4 


30.10 


130 


2,285 


8 


33.75 


128 


2.250 


I'. 


45.94 


121 


2.175 


o 


38.40 


132 


2,100 


4 


28.90 


120 



^UWCKJlf BIS !JXm 760 >VC C^ 



37x5* 
36x4% 
36x4 % 
37x5 
37x5 
36x4%' 



36X4%, 



36x4 ! 



34x4%' 

36x4 % 

35x5 

35x5 

37x5» 

36x4% 

35x5 



36x4%' 

34x4* 

35x5 

36x4% 

30x4 

34x4% 

36x4 % 
36x4%* 
36x4 % 
36x4% 

37x5» 

37x4 % 
36x4 % 
35x5 

36x4 % 
34x4% 
36x4 % 
34x4 1." ' 
36x4 % • 
36x4% 
3(ixli, 
36x4% 
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CKLE55 SS6 
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NAME AND 
MODEL 



Cadillac. 53 

Stearns-Knight, 

National 

Stewart, T 

Abbott 

Peerless, 56. . . . 
Lexington, G-La 

Apperson 

Cole, 8-50 

Kissel, 6-42. . . . 
Standard, 8. . . . 
National, Six.. . 

Pathfinder 

Jackson, 68 ... . 
Westcott, 51 ... . 

Kissel, 6-42 

Oakland. 50 

Chalmers, 6-48.. 
Apperson, 6-16.. 

Monarch 

Davis, E 

Havnes, 35 

Bulck 

Moon. 6-40 

Velle, 15 

Auburn 

Hudson, Super- 
Six 

Chalmers, 6-40. . 
Ross. A 



HIC1 


>* 


- 


X 


i. 


o 


EE 


ft 


2.080 


1 

8 31.35 


122 


2.050 


sl.33.S5 


123 


2.020 


12 


I3G.30 


128 


1.050 


o -jo, m 


127 


1.050 


8 33.80 


121 


1.800 


s 


133.80 


125 


1,875 


6120.40 


128 


1.850 


s 


31,28 


128 


1.785 


8 


'30.20 


126 


1,750 


6 


31.54 


126 


1.735 


N 


L'S Ml 


121 


1.720 


o 


20. to 


128 


1.605 


6 20.40 


122 


l.Gs.- 


8 39.20 


124 


1.505 


''. 211. 4" 


126 


1.585 


6 


31.51 


126 


1.5S5 


8 


30.20 


127 


1,550 


r,[20 in 


126 


] .550 


<', 20.40 


128 


1.500 


v 2S SO 




1.49S 


n 20 in 


124 


1.405 


GI29.40I127 


1,488 


6 


33.75 


130 


1.475 


6 


20.40 


124 


1.450 


6 


20.40 


124 


1,375 


6 


29.40 


127 


1.375 


6 


20 in 


1251/4 


1.350 


6 


23.44 


124 


1.350 


- So 


115 



36x4 K 
35x4 V, 
30x4 V, • 
34x4 8 
35x4 H 
35x4 8 
34x4* 
35x4 H 
35x4 8 
35x48 
35x4 
34x4 V, • 

3.5x4 
34x4 Ml 
35x4 ' . 
35x4 8 
34x4' . 
34X4 M 
34x4 
55x4 H 
34x4 1- 
35x4'.' 
30x4 U 
34x4 
34x4" 
34x4 

35x4 M, 

34X4 

34x4 



•Rear tires only. 
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[KirjG-r 



NAME AND MODBli 



King, E 

Chandler 

Paige, 6-46 

Mitchell, 8 

Beo, M 

Hupmobile, N. N 

Partin-Palmer, 8-40. 

Abbott, 6-44 

Overland, 86 

Case, T 

Madison, 6-40-T 

Paterson, 6-42 

Studebaker, 6-50 

Jeffery, 4-62 

Studebaker, 4-40 



at 


H 








05 


H 
4 






Cm 


— 


IRE 


H 


s 


R 


b' 




r. 


Cm 


o 


H 


7 


$1,350 


8 


28.80 


120 


34x4 


7 


1,295 


0 


27.34 


123 


34x4 


7 


1,205 


0 


29.40 


123 


34x4 


7 


1,285 


8 


28.80 


125 


34x4 


7 


1,250 


6 




126 


34x4 V4 
35x4% 


6 


1,225 


4 


22.50 


134 


a 


1,195 


8 


31.25 


115 


33x4 • 


7 


1,195 


6 


25.35 


122 


32x4 


7 


1,145 


6 


29.40 


125 


35x4% 


7 


1,090 


4 


21.03 


120 


34x4 


7 


1,085 


« 


21.60 


120 


34x4 


7 


1,060 


6 


25.35 


117 


32x4 


7 


1,050 


0 


36.04 


122 


34x4 


7 


1,035 


4 


22.50 


116 


34x4 


7 


885 


4 


24.03 


112 


34x4 



- 1 



A 



JjjMMSOIt 6-40 >lp85ff 



jl sTUDLE KKfjg § Sj »}0io|J 
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Roadster/ <w Runabout/ 
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Pilot, 8-75 

National 

Daniels, A 

Premier, 6-56 

Wlnton, 22- A 

Dorrla, l-A-4 

Standard bIx 

Lozler, 84 

Stutz Roadster 

Cadillac, 53 

Stutz, Bearcat 

National, Hlghwav. 

Stewart, T 

Abbott, 8-80 

Franklin 

Lenox, D 

Lexington Six, La. . 

Apperson, 8 

Cole, 8 50 

Blddle, D 

Standard, 8 



ICE 


J 


A 




01 

K 




►< 

O 


X 




H 


|S2,400I 6148.601132 


138x5 


2,375 


6 


33.75 


134 


36x4% 


2,350 


8 


33.80 


127 


34x4% 


2,300 


6 


38.40 


134 


36x4% 


2,285 


6 


33.75 


128 


36x4% 


2,200 


6 


4.V.I4 


121 


36x4% 


2,100 


6 


38.40 


126 


36x4% 


2,100 


4 


2S.00 


120 


36x4% 


2.100 


4 


36.10 


1 20 


34x4% 


2,080 


8131.25 


122 


36x4% 


2.000 


4 


36. 1 0 


120 


34x4% 


1.900 


12 


30.30 


128 


36x4 % 


1,950 


n 


29.40 


127 


34x4% 


1,950 


8 


33.80 


121 


35x4% 


1,900 


8 


31.54 


120 


34x4% 




4 


28.90 


118 


34x4% 


1,875 


6 


29.4(1 


128 


34x4 


1.850 


8 


31.25 


128 


35x4% 


1,785 


8 


39.20 


126 


35x4% 


1,735 


4 


22.50 


120 


32x4 


1.735 


s 


28.80 


121 


35x4 
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NAME AND MODEL 



Pathfinder, 8-6 

National, Highway. . . 

Klsselkar, 42 

Westcott, 51 

Haynes, 34 

Moon 

Butck, D-54 

Stearna-Knlght 

Woatcott. 41 

Halladay 

Auburn, 6-40 

Mollne-Knlght 

Hudson, «uper-»lx 

Chalmers 

Chandler 

Mitchell, 6 of 16 

Mitchell, 8 

Spauldlng, H 

Regal, P 

Moon 

Abbott 

King. D 

Dispatch, D 

Scrlpps-Booth, 8-D... 

Pilot. 6-45 

Kline, 6-86 

Herd- Brooks, H-6-50. 

Oldsmoblle, 43 

Wayne 

Marlon, K 

Cue. T 

Hupmoblle. N 

Wlllya-Knlght, 84 

Auburn. 6-38 

Oakland, 38 

Veils 

JefTery. 4 

Cameron 

Studebaker. 6-50 

Auburn, 4-38 

Holller, 8 

Regal, D 

Madison, 6-40 

Bilscoe 

Bulck, D-44 

Empire, 45 

Dispatch, D 

Sun 

Rio. R 

Htirff-Brooks 

Wayne 

Farmack 



PRICE 


J 
>* 

V 


• 

EC 


- 

n 
- 


TIRES 


$ 1.605 


c 


29.40 


122 


35x4% 


1.690 


('. 


29.40 


L28 


34x4% 


1.650 


0 


31.54 


1215 


34x4* 


1.595 


a 


29.40 


12(5 


35x4% 


1.4S5 


6 


29.40 


121 


34x4 


1.475 


6 


29.40 


124 


34x4 


1,450 


('. 


33.75 


180 


36x4% 


1.805 


8 


33.80 


123 


35x4% 


1.395 


« 


25.35 


120 


34x4 


1.385 


6 


21.60 


122 


34x4 


1,375 


6 


29.40 


127 


34x4 


1,875 


4 


22 50 


[18 


34x4 


1.375 


6 


29.40 


125 


35x4% 


1,350 


6 


23.44 


124 


34x4 


1,295 


6 


27.34 


123 


34x4 


1,250 


ii 


29.40 


1 25 


34x4 


1,250 


8 


28.80 


125 


34x4 


1,250 


4 


32.40 


120 


36x4 


1.200 


8 


28.80 


115 


33x4 


1.195 


i; 


25.35 


118 


33x4 


1.195 


6 


25.35 


122 


32x4 




8 


26.45 


113 


33x4 


1.135 


4 


22.50 


120136x3% 


8122.05 


110 


32x3 % 


1,100 


8 


21.60 


1 19 


32x4 


1.095 


fi 


25.35 


1 20 


34x4 


1,095 


e 


3S.40 


1 20 


34x4 


1,095 


•i 


19.60 


120 


34x4 


1,095 


r, 


38.40 


120 


34x4 


1.010 


a 


21.60 


120 


32x4 


1.000 


4 


21.03 


120 


34x4 


1.085 


4 


22.50 


118 


34x4 


1,005 


4 


27.23 


114 


34x4 


1,050 


11 


21.00 


120 


34x4 


1,050 


4 


19.00 


112 


33x4 


1,040 


6 


23.35 


118 


32x4 


1.000 


4 


22.50 


118 


34x4 


1,000 


a 


21.60 


122 


32x4 


1,000 


e 


36.04 


1 22 


34x4 


985 


4 


24.03 


1 14 


34x4 


985 


B 


28.80 


112 


32x3% 


085 


4 


22.50 


115 


83x4 


985 


a 


21.60 


112 


34x4 


950 


s 


2S.80 


111 


32x3 % 


950 


a 


25.35 


115 


32x4 


935 


4 


24.03 


11 (5 


33x4 


935 


4 


22.50 


120 


36x3% 


6 


21.60 


116 




875 


4 


27.23 


115 


34x4 


885 


4 


25 60 


110 


33x4 


885 


4 


25.60 


110 


38x4 


885 


4 


19.60 


112 


83x4 
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NAME AND MODEL 



K H 



Interstate, T 

Stvrtebaker, 4-40 

Allen 

Grant. 6 

Monitor 

Oakland, 82 

Saxon 

Dodge 

Bell 

Elcar 

Scrlppg-Booth, C 

Brlacoe, 4 

Chevrolet. Royal Mall 

Harvard 

Coey, Bear 

Pullman 



js.-.o 
850 
7ft.', 
705 
7:>r. 
795 

TV, 
785 
775 
775 
775 
750 
750 
750 
740 
740 



10.60 
24.03 
22.50 
21.80 
22.50 
18.89 
19 84 



112 



33x4 
34x4 
32x3% 
32x3 % 
32x3% 
32x3% 
32x3% 



24.03|110|32x3% 



19.60 
19.60 
14.40 
18.91 
21.76 
14.40 
19.00 
4 25.60 



81x4 
82x3% 
30x3% 
32x8% 
82x3% 
28x8 
30x3% 
81x4 



NAME AND MODEL 



Overland, 83 

Mecca, 30 

Regal. E 

Maxwell, 25 

Metz, 25 

Overland, 75 

Monroe 

Metz. 22 

Partln-Palmer, 20. 

Sterling 

Argo 

Saxon, 4 

Trumbull 

Vixen, 3-P 

Ford. T 

Woods Mobllette.. 



095 

SOW 
888 

BOO 
595 
495 
495 
495 
595 
445 
895 
MB 
395 









■ 


J 


Pi 




1 

« 




X 




H 


n 


27.25 


106 


.13x4 


f 


22.50 


104 


30x3% 


•4 


18 80 


11 If. 


30x3% 


4 


21.03 


102 


30x3% 


4 


24.03 


tot 


32x8% 


4 


15.63 


104 


31x4 


4 


15.01 


96 


30x8 


4 


24.03 


108 


32x3% 


4 


19 80 


Bfl 


29x3% 


4 


13.23 


102 


30x3% 


4 


15 63 


9(1 


80x8 


4 


12.10 


M 


28x8 


4 13.23 


VI 


28x8 


4 12.10 


100 


28x3 




^22.50 


100 
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Convertible Coupe/ 
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•n 


H 








00 


NAME AND MODEL 


H 
•3 


'J 






— 


a 
a 




a 


— 


> 










/. 








ft 


H 


Premier 


2 


$2,500 


6 


38.40 


134 


36x4 U, 


Cadillac, 53, Victoria 


3 


2,400 


8 


31.25 


122 


36x4 M 






2,400 


I 


28.90 


120 


36x4 Vj 


Cole, 850R, Roadster-Coupe. . 




2,185 


8139.20 


126 


35x4 >/<, 




3 


1,795 


6 29.40 


125 


34x4 


Lexington, 6 La, Clnbster 




1,875 


6 29.40 


128 


34x4 




3 


1,695 


6 25.35 


120 


34x4 




4 


1,675 


6 29.40 


125 


35x414 




3 


1,660 


6 21.60 


122 


34x4 






1,650 


6 


27.34 


123 


34x4 


Paige, 6-46, Cabriolet 




1,600 


6 


29.40 123 


34x4 


Westcott 


3 


1,595 


4 


16.90 120 


34x4 


Chalmers. 6-40, Victoria .... 


3 


1,450 


6 


23.44 124 


34x4 
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NAME AND MODEL 



Kissel, All Year 

Mitchell, 6 of 16 

Bulck, D-44 

Studebaker, 6-50 

Hupmobile, N, Year Rou 

Farmack, Cabriolet 

Scripps-Booth 

Grant, 6, Cabriolet 

Dodge, Winter Roadster. 
Maxwell, 25, Cabriolet.. 

Ford, T. Coupelet 

Saxon, 4 



ATS 


ICE 


J 




ffl 


a 

03 


K 

Dh 


CY 


S3 


£ 


4 


$1,450 


4 


24.03 115 


s 


1,390 


6 


29.40 


125 


8 


1,350 


6 


25.35 


115 


8 


1,350 


6 


36.04 


122 


2 


1,165 


4 


22.50 


119 




1,155 


4 


19.60 


112 


8 




4 


14.40 


110 


3 


1,025 


8 


21.60 


112 


2 


950 


l 


24.03 


110 


2 


865 


4 


21.03 


102 


2 


590 




22.50 


100 


2 


455 


4 


12.10 


96 



33x4 

34x4 

32x4 

34x4 

34x4 

33x4 

30x3% 

32x3% 

32x3% 

30x3% 

30x3 

28x3 
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SEDANS 





NAME AND MODEL 



Pierce-Arrow, 38 

Wlnton, 22 

McFarlan, X 

White. G. A. H. ... 

Stutz, C 

Wlnton. 22A 

National. Newport . 
Owen-Magnetic .... 

Daniels, A 

Mollne-Knlght .... 
National. Highway 

Lozler, M-6 

National 

Franklin 

Cole, Eight 

Chandler 

Kissel 

Westcott, 51 

Hudson, Super-Six 

Paige, 6-40 

Bulck. D-44 

Chalmers, 6-40 

Westcott. 41 

King, Eight 

Halladay 

Abbott 

Hupmoblle, N 

Crow-Eckhart 

Maxwell 

Ford. T 





a 


■ 

n 


tt 
M 

■j 


> 

o 


X 


i 


H 


!> 


38.40 


134 


10x4 tt 


•J 


4S.G0 


138 




0 


4 s Gu 


132 


30X4 hi 


4 


SI 50 


1 15 




4 


36. 10 


130 


34X4 V* 


>i 


33.75 


128 


36x4 tt 


i 


88.76 


Id* 


6 


33.75 


136 


dDXD 


8 


33. SO 


127 




4 


25.60 


128 


36x4 


12 


30.30 


128 


36x4 tt 


6 


36.04 


132 


36x4 tt 


8 


29.40 


128 


34x4 tt 


i 


21.03 


120 


34x4 tt 


i 


39.20 


126 


35x4 tt 


8 


27.34 


123 


34x4 


■ 


31.54 


126 


35x4 tt 


0 


29.40 


126 


35x4 tt 


c 


29.40 


125tt 


35x4 tt 




29.40 


123 


34x4 


8 


2r,.3. r 


115 


32x4 


1 


23.44 


124 


34x4 


e 


25 35 


120 


34x4 


i 


28.80 


120 


34x4 




21.60 


122 


34x4 


8128.8a 


122 


32x4 


4122.501119 


34x4 


1 4119.60 112 




4121.031102 
4 22.50 100 


It* 
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Locomobile, 48. . . 

Simplex, 50 

Simplex-Crane . . . 

flat, 56 

Fiat, 55 

Locomobile, 38. . . 
Owen-Magnetic . . 
White, G. E. D. ... 
Owen-Mngnetlc . . 
Cunningham 

Packard, 1-35 

Packard, 1-25 

Wlnton, 22 , 

ackard, 1-35 

Packard, 1-35 

Winton, 22 

•Rear tires only. 





a 








00 


< 


PRIC 


J 


a. 


EC 


1 


a 

CO 


CT 


K 




7 


$6,200 


e 


48.60 


143 


37x5 


Opt 


Varies 


4 


46.23 


137 


36x4 H* 


Opt 


Varies 


6 


45.94 


143H 


36x4 H* 


7 


6,150 


6 


46.60 


135 


36x4 tt* 


7 


5.650 


4 


42.03 


128 


36x4 H* 


7 


5,400 


6 


43.35 


140 


36x4 H " 




5.400 


6 


33.75 


136 


35x5 


7 


5.200 


4 


28.90 


133 H 


36x4 H 




5,050 


e 


33.75 


136 


35x5 




B.000 










7 


4,800 


12 


43.20 


135 


36x4 


7 


4,750 


12 


43.20 


135 


36x4 V 


7 


4,600 


6 


48.60 


138 


37x5 




4.600 


12 


43.20 


135 


37x5" 


6 


4.550 


ia 


43.20 


135 


37x5 


7 


4.350 


6 


48.60 


138 


37x5 
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NAME AND MODEL 



Plerce-Arrow, 48 

Plerce-Arrow, 38 

Touralne 

Packard 

Dorrla, l-A-6 

Dorris, A-4 

Natloral, Newport... 

Franklin 

National, Highway 12 

Franklin 

National, Highway... 

Cole, 8 

Chandler 

Kissel. 6-42 

Moon, 6-40 

Mitchell, 6 

Velie, 22 

Paige, 6-46 

Studebaker 

Willys-Knight 

Kisael, 4-32 

ScrippB-Booth 

DlBpalch, H 

Crow, 80 

Pullman 

Overland, 83 

Harvard 

Trumbull 

Saxon 

•Rear tires only. 





H 








CO 


AT 


5 








a 

00 


5 

0. 




O 


a 


i H 




$0,70(1 


0 


IS. (ill 


1 12 


37x5 




6,000 


6 


38.40 


134,30x4 k 




4,050 










8 


3,700 


12 


43.20 


128 


36x4 V4* 


4 


3,250 


e 


3S.40 


12S 


36x4 Vi 


4 


3.000 


6 


45.114 


121 


36x4 y, 


•1 


2,850 


6 


33. 75 


184 


30x4% 




2,800 


e 


31.54 


120 


34x4% 


4 


2,650 


12 


36.30 


12S 


36x4% 


8 


2,600 


8 


31.54 


120 


34x4 


4 


2,350 


0 


20.40 


128 


34x4 y, 


4 


2,185 


8 


39.20 


120 


35x4 V4 




1,950 


6 


27.34 


123 


34x4 


i 


1,950 


6 


31.04 


120 


34x4 


8 


1,800 


6 


29.40 


121 


34x4 


3 


1.795 


6 


29.40 


125 


84x4 


4 


1.750 


6 


23.35 


115 


32x4 




1,750 


6 


29.40 


123 


34x4 


4 


1,500 


a 


36.04 


122 


34x4 


4 


1,500 


4 


27.23 


114 


34x4 


4 


1,450 


4 


24.03 


115 


33x4 


3 


1,450 


4 


14.40 


110 


30x8 V, 


a 


1,200 


4 


22.50 


120 


36x3% 


8 


995 


4 


19.60 


112 


32x3 V, 


3 


990 


4 


22.50 


111 


31x4 


2 


875 


4 


27.25 


100 


33x4 


3 


850 


4 


14.40 


inn 


28x3 


2 


600 


4 


13.23 


80 


28x8 


2 


455 


4 


12.10 


D6 


28x3 
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87x5* 
87x5 
36x4 H- 
87x9 
87x5 
36x4 4 • 
36x4 4 • 
36x4 4 
36x4 fi 
3Sx5 
37x5 
36x4 H • 
85x5 
36x4 4 • 
34x4 4 
28x4 V, 
86x4 4 
36x4 v, 
30x8 4 
30x3' 
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Berline/ 





$7500 





■ 1 1 ii 






*6500| 



$5500| 



5000 




V ^45001 




NAME AND MODEL 

Simplex Crane 

Pleree-Arrow, 66, Brougham 

Plerce-Arrow, 66 

Locomobile, 48 

Flat, 56 

Plerce-Arrow, 48, Brougham. 

Flat, 55 

Locomobile, 38 

Packard, 1-35 

Packard, 1-S5 

McFarlan, X 

Packard, 1-25, Brougham 

Cadillac, 53 

Cole, 8-50-B 

Franklin 

Cadillac, 53, Brougham 

tlrea only. 



ATI 


U 


J 


& 




■/, 


P I; 


CV 


B 






$7,800 






147% 
147% 




6.950 


I 


60.00 




6,800 


6 


00.00 


7 


6,500 


C 


48.60 


143 


T 


6.400 


6 


46.60 


135 




5.950 


f, 


48.60 


142 


7 


5,000 


4 


42.03 


128 


7 


5,700 


6 


43.35 


140 


7 


4,800 


l'J 


43.20 


135 


4 


4.600 


lii 


43.20 


135 


7 


4,300 


0 


4S.B0 


132 


4 


4,200 


1L> 


43.20 


125 


7 


3.600 
8,250 


8 
8 


87.25 
31(20 


122 
126 


7 


3,100 


li 


31.54 


120 


5 


2,950 


8 


31.25 


122 



37x5* 
37x5* 
87xS 
36x4%* 

37x5 

36x4%* 

36x4 %• 

36x4% 

36x4 %• 

36x4 % 

36x4 %• 

36x4% 

35x4% 

34x4% 

30x4% 
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fi500 




NAME AND MODEL 



Pierce- Arrow, 66 

Locomobile, 4S 

Flat. 56 

Plerce-Arrow. 48 

Plerce-Arrow. 48, Brougham. 

Flat, 55 

Locomobile, 38 

Plerce-Arrow, 38 

White. Q. E. D 

Owea Magnetic 

Wlnton ". 

Packard. 1-35 

Singer 

Packard 

Daniels 

Wlnton, 22A 

Packard 

Packard 

Maxwell. 25 

Ford. T 

•Roar tires only. 





$7. •-'■in 


6 


«tl 00 


147* 


7 


6,300 


U 


4S M 


143 


7 


6,250 


B 


4(1.60 


135 




6.200 


6 


48.60 


142 




5.800 


S 


4VC.ll 


142 


7 


5.750 


-I 


4 J H 


128 


T 


5.500 


6 


43 35 


140 




5.200 


6 


38.40 


134 


7 


5.200 


4 


28.00 


in M 






e 


33 75 


186 


T 


4.600 


e 


tan 


138 


ii 


4.651! 


is 


43 20 


135 


7 


4.850 


6 


38.40 


138 


0 


4,150 


ii' 


43.20 


125 




3.500 


s 


33 80 


127 


7 


3.500 


6 


33.75 


128 


< 


2.760 


12 


43.20 


125 


7 


2.750 


U 


43.20 


125 


i 


915 


4 


21 03 


102 


■ 


640 


4 


-2 50 


100 



87x8* 
37x8 
3«x4 * • 
87x8 
87x8 
36x4*' 
36x4 V» " 
36x4 S 
36x4% 
88x8 
87x8 
88x4 H* 
88x6 
36x4 V, • 
34x4 V, 
26x4 V, 
36x4 H 
30x4 V, 
30x8 V, 
301-S* 
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NAME AND MODEL 

Simplex Crane 

Plerce-Arrow, 66, Brougham 

Plerce-Arrow, 66 

Locomobile, 48 

Flat. 56 

Plerce-Arrow, 48, Brauuham 

Locomobile,' 38 ! '. '. '. 

Packard, 1-35 

Packard. 1-85 

McFarlan, X 

Packard, 1-25, Brougham... 

Cadillac, 53 

Cole, 8-30-B 

Franklin 

Cadillac, 53, Brougham 

•Rear Urea only. 
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$7,800 










6,950 
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147% 




6.S00 
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00.00 


147% 
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6.500 


r. 


48.60 


143 
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6,400 
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46.60 


135 




5,950 


e 


48.60 


142 


7 


5,900 


4 


42.03 


128 




5,700 


6 


43.35 


140 


7 


4,800 


12 


43.20 


135 


■1 


4,600 


12 


43.20 


135 


7 


4.300 


li 


48.60 


132 


4 


4.200 


12 


43.20 


125 


7 


3.600 


8181.25 


122 




3.250 


8!39. 20 


120 


7 


3.100 


« 


31.54 


120 


E 


2,950 


8131.25 


122 



37x6* 
37x5» 
37x5 
86x4 %• 

37x5 

36x4 %• 

36x4 %• 

36x4% 

36x4 %• 

36x4% 

36x4 %• 

36x4% 

35x4% 

34x4% 

36x4% 
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Four New Cars Announced 

Paige, Briscoe, Haynes and Studebaker* 



THE Paige Co. announces a new light six of the five-pas- 
senger form to sell at $1,050 and known as the Fleet- 
wood Six-38 model, it replacing the Hollywood model 
that sold at $1,095. It is offered as a better car with greater 
value, despite the reduction in price. It has a larger and 
roomier body of more beauty of line, and is propelled by a 
larger, more powerful and smoother running engine than 
the model it supersedes, and besides these differences, it has 
higher quality upholstery, paint and finish. 

Five inches have been added to the wheelbase, bringing it 
to 117 in., and the increased power is mainly attained by 
adding % in. to the cylinder bore, making it 3% in. The 
stroke remains 6 in. This increased diameter boosts the N. 
A. C. C. rating from 21.6 to 23.5 hp., and the displacement 
from 212 cu. in. to 230 cu. in. The advertised horsepower is 
now 38, and much attention has been paid to engine balance, 
this also having to do with the greater power. As a step in 
this direction the crankshaft has been enlarged % in., and it 
now operates on three 2-in. bearings of 2 11/16, 2% and 3% 
in. length, front to rear. Much the same general design of 
the power plant is found, with the cylinder head detachable 
from the main cylinder block and the gearset in unit. 

Other features of the chassis are a multiple-disk clutch, 
propeller shaft inclosed within a torsion tube, 44-in. canti- 
lever rear springs, and 32 by 4 tires. In other respects, as in 
the general motor design, practically the same construction is 
used as for the previous model. 

In addition to those motor changes that are conducive to 
more power, there are a number of smaller refinements that 
are worthy of attention. The forcing of oil to the main bear- 
ings and the timing gears is made more positive by a plunger 
pump operated by an eccentric on the camshaft, this taking 
the place of the formerly-used vane pump on the end of the 
camshaft. The main bearing caps are now held by four bolts 
instead of two, which makes a more substantial construction, 
and a point that should assist in maintaining compression is 
the fitting of three rings to the pistons instead of two. To 
aid in silencing the helical timing gears, a silk intermediate 
gear replaces the former iron one, so that neither gear with 
which it is in contact works against a metallic surface. 

New Briscoe Four at $585 

Following closely upon the increased facilities of the Bris- 
coe Motor Co. as announced last week, comes the new Briscoe 
24, which is the first product of the enlarged $6,000,000 cor- 
poration. 

The new Briscoe has a reduction in price over the previous 
four, the new model selling at $585, whereas its predecessor 
listed at $750. The motor is 3% by 5% in. and the cylinders 
are block cast, cooling being obtained by the thermo-syphon 
system in connection with a honeycomb radiator. Lubrica- 
tion is accomplished by the constant-level splash system. The 
rear axle is a floating design with gearless differential. 

A two-unit system of starting and lighting is used. Reg- 
ular equipment consists of a one-man waterproof top, rain- 
vision, clear-vision windshield, electric horn and tools. Tires 
are 30 by 3% with demountable rims. 

The car will be made in five-passenger touring car and 
two-passenger roadster models. This addition giving the 



•Note — The details of these cars were received too late for In- 
clusion In our classified descriptions or in the specification tables. 



Briscoe a triple line, the 4-38 at $750, and the 8-38 at $950 
being continued. Production plans of the 24 call for 15,000 
for 1916, while 10,000 of the other Briscoe models is the 
production figure set for the new year. 

Haynes Adds Two Twelves 

The Haynes Co. has developed a twelve-cylinder engine 
which will be supplied as alternative to the six-cylinder mo- 
tor of the Haynes models 34 or 35. The additional cost will 
be about $400 and the new models will be precisely like the 
respective sixes in everything except the engine. The dimen- 
sions of this new motor are 2% by 6 in., so the stroke to bore 
ratio is much greater than the average. 

Aluminum pistons are fitted and the lubrication system is 
of the full pressure variety, the motor externally being typical 
of Haynes design with two blocks of cylinders on an aluminum 
crankcase. The motor is attached to the frame at three 
points, which assists its interchangeability with the six-cyl- 
inder model. 

The cars are very fully equipped and have wire wheels with 
cord tires as standard. 

Studebaker Alters Prices 

Changes in the nature of refinements are in evidence in the 
Studebakers just brought out as series 17. Although mechan- 
ically the four- and six-cylinder chassis are practically the 
same as they were, there is one noticeable difference in the 
adoption of the Stewart vacuum gasoline feed and the re- 
moval of the gasoline tank from the cowl to the rear of the 
chassis. Most of the refinements have come in the bodies, 
some of them as a result of this tank removal. 

There have been some revisions of prices, too. The fours 
are all cheaper, the seven-passenger four-cylinder touring 
car being now offered at $845 instead of $885; the roadster is 
$25 less at $825 and the landau-roadster is $1,145 instead of 
$1,185. But where prices have been changed in the sixes, they 
have been slightly upward. The seven-passenger touring 
car stays at $1,050, but the six roadster is boosted from $1,000 
to $1,025. The landau-roadster is the same as it was at 
$1,350, but the six coupe is $1,600 instead of $1,550; and the 
limousine has been raised $250 to $2,500. On the six chassis, 
a new body type has also appeared in the form of a seven- 
passenger sedan that sells at $1,675. 

Perhaps the most attractive change in the bodies of the 
new touring cars in the division of the front seats into the 
individual type with a curved back for each passenger. Due 
to the shifting of the tank to the rear, the front seats have 
been moved forward 2% in., and they are provided with means 
of moving them forward or back 1% in., to meet the con- 
venience of the occupant. The pedals have also been length- 
ened, providing a greater leverage. Along with these front 
compartment changes, the depth of the rear seating space 
has been increased 2 in., to give a roomier tonneau. 

A little refinement that will be appreciated is the overlap- 
ping of the upper windshield glass over the lower by % in. 
so as to exclude wind and storm. Also due to the removal of 
the gasoline tank, the cowl board has been altered in 
design and the instruments rearranged neatly. The board is 
moved upward and forward to give more leg room, and as 
an added feature of .convenience, the carbureter air control 
bracket is now located on the cowl board instead of the steer- 
ing post. 
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1916 Passenger Automobiles Listed 

Listing 108 Makes of Cars and 176 Chassis Models — Full Details of Power Plant 



FOLLOWING its annual custom, The AUTO- 
MOBILE publishes herewith its table of speci- 
cations to serve as a reference for the 1916 
models. The information from which these tables 
are derived is authentic data furnished by the 
manufacturers themselves upon specification sheets 
especially adapted for the purpose. These sheets 
are filled out and signed by a member of the con- 
cern making the car, thereby rendering the infor- 
mation supplied accurate and as complete as pos- 
sible. There are a few makers whose names do 
not appear in the list and where this occurs it is 
because the 1916 models have not as yet been an- 
nounced and will not be until after the opening 
of the New York Show. In other instances models 
are announced in these tabulations for the first 
time. 

Include 108 Makes 

In addition to the information given in the tabu- 
lations a review of the field is given in the descrip- 
tions published on pages 1185 to 1212 of this issue, 
and for those to whom the price is of particular 
importance a buyer's guide will be found with 
cars listed under price classifications on pages 1213 
to 1244. This other information, together with the 
complete data furnished in the specification tables 
herewith, offers an excellent opportunity to not 
only observe the trends of the industry and its 
individual design, but also for the intended pur- 
chaser offers a far better opportunity for investi- 
gation than would be secured in a week's visit 
along the showrooms of the automobile row of a 
large city. 

Tabulations on this and succeeding pages include 



Seventy-Eight Sixes, Twenty- 

the names of 108 different manufacturers and a 
total of 176 different chassis models. These are 
listed alphabetically, and in every case are the 
models that the manufacturers named are placing 
on the market for the 1916 season. The use to 
which these tables are put depends entirely upon 
the purpose of the reader. For the purchaser, the 
better way would be to first turn to the price 
classification and select the name of the manu- 
facturer making models at the price desired. After 
the names and models have been noted, the speci- 
fication tables should be turned to and here, at a 
glance, the intending purchaser can make what- 
ever comparisons he desires and see which car is 
most closely adapted to his needs. 

In going over the mechanical specifications of a 
car the nature of the work that the car is intended 
to do must be taken into careful consideration. 
Naturally, for a hilly, arduous country, the intend- 
ing purchaser looks for a car with plenty of reserve 
power and a gear ratio which will enable him to 
meet the difficulties of the country. On the other 
hand, a car which is intended to be used over the 
level surfaces of the city streets may not require 
the weight and power of the car intended for the 
rougher countries, but on the other hand should 
show the factors of economy and comfort. 

The arrangement of the tables follow through 
the chassis in logical order. The power plant is first 
considered, and under this broad head the number 
of cylinders, the bore and stroke dimensions, horse- 
power, displacement, cylinder shape, make of motor, 
details of the valve location, camshaft drive, cool- 
ing, lubrication, ignition, carburetion and electrical 
equipment are furnished. 



MAKE AND MODEL 



Abbott, 8-44 
Abbott. 6-44 



Apperson. 8-16 
Apper.on, 6-16 

Arb.ni, 25 



Af|. 

Arfo Roaditer 

Auburn. S-38 
Auburn, 6-40A. 
Auburn, 4-38 



Strobe. 



3 250x5 000 
3 250x4 500 



3.750x5 000 



33.80 
25. ft 



.-ill 



3 125x5 000 31 25 



331 .8 
224 0 



220 9 
306.8 

3 500x5 125 29 40 1 295 9 

3 250x5 000 16 90 165 .9 

3 125x4 000 15 631122.7 
3.125x4.000 15. 63 12 
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Right 

Inside. 
Right. 

Left... 

Left.. 
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Right. 
Right 

Opp ., 



Hel'l. 
Hel'l 

Hel'l. 

Hel'l 
Hel'l. 

Hel'l. 

Hel'l. 
Hel'l. 

Hel'l 
Hell 
Hel'l. 



LUBRICATION 
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Pressure Piston 

Splash-Pres Piston 



Splash . . . 

Pressure 
Pressure 

Splash . . . 

Splash . . 
Splash . 



Piston 



Gear. 
Gear. 



Piston 



Splash Vine.. 

Splash Piston 

Splash | Piston 



IGNITION 
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Single. 
Single. 

Single. 

Dual.. 
Dual.. 

Single. 

Single. 
Single. 

Single. 
Single. 
Single 
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Remy 
Remy 



Westhsc 



Remy. 
Remy . 



Conn. 



Conn . 
Conn. 



Remy 
Deleo 
Remy 
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Hand 

Hand.. 

Hand. 
Hand . 

Hand 

Hand. 
Hand. 

HA A. 
HA A. 
H A A. 



C4RBURETION 



Zenith . . 
Zenith 

Stromlirg 



Carter . 
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Mayer 

Rayfield. 
Rayfield. 
Rayfield 
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Va 



Gravity 
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Vacuum 
Vacuum 
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ELECTRIC STSia 
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Disco 
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Remy 
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ABBREVIATIONS: — Crlindor Shape: L-Head. L; T-Head. T. Make of Motor: Herechell-vSpillman. Hersch-Spill, Rutenber A Beaver, Rut.ABcsv.; Golden, Belknap A Swarti. G.B.AS. Valve 

Between V, Inside; Opposite, Opp; Left and Held. LAHd; Knight. Kni.^ Camshaft Drive: Helical, Hel'l; Spur Gears, Spur. _Coolinf Circulation: Thermo Svnhon, T; Pump. P. Ubrkatiae^SreM^ 



Splash Pressure, Splash-Pres. Ignition Make: Westinghouse, Westhse; Connecticut. Conn; Atwater Kent. At Kent. Ignition Control: Hand and Automatic. H4A; Automatic. Atmtc 
rotor: Stromberg. Strombrg. 
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with Their Technical Specifications 

Transmission System and Running Gear of Seventy-Three Models of Fours, 
Three Eights and Four Twelves 



In giving the bore and stroke of the motor the 
fractions of an inch are supplied in decimals carried 
accurately to three places. Since practically all the 
manufacturers in this country have motors with 
dimensions which do not run to smaller fractions 
than eighths of an inch, this decimal system gives 
the measurements with absolute accuracy. 

Supply Formula Horsepower 

Under the head, Society of Automobile Engineers 
Horsepower, denoted in the table as S. A. E. H. P., 
the formula horsepower is supplied. This is the 
figure arrived at by the use of the formula which 
has become generally accepted by insurance rating 
concerns and by state and municipal authorities. 
The formula is the bore squared times the number 
of cylinders divided by 2.5. Thus, a six-cylinder 
motor with 3 by 5 cylinders would have its horse- 
power calculated by formula by carrying out the 
operation of multiplying 3 by 3 by 6 and dividing 
by 2.5, giving a rating of 21.60 horsepower. This 
figure must be regarded as separate and distinct 
from the brake horsepower, which depends alto- 
gether upon the individual characteristics of the 
motor and which, therefore, cannot be estimated 
but must be determined by actual tests. Since test 
figures are not available, no attempt has been 
made to publish brake horsepower. 

In order to complete the information given by 
the formula horsepower, which in the modern 
design is practically certain to be below the maxi- 
mum output, the piston displacement also is fur- 
nished. This gives an accurate clue to the capacity 
of the motors and, in fact, is probably more of 
a guide to expected output than the formula. 



Supplemental Late Information 

Information arriving too late to be put in the alphabetical tabu- 
lation below is given herewith. Other new cars, of which detailed 
specifications are not available, are described on page 1245. 

Chalmers Light Six 

Chalmers Light Six, No. of Cylinders, 6 ; Bore and Stroke. 3.250 by 
4.500 : S. A. E. HP., 25.4 ; Piston Displacement, 224 : Shape, I ; Cast, 
6 ; Valve Location, Head ; Camshaft Drive, Hel'l ; Lubricating Sys- 
tem, Splash-Pressure; Ignition, Single: Remy; Carbureter, Strom- 
berg; Electric Lighting and Starting, Westlnghouse ; Clutch, DiBk ; 
Gearset, Three-speed; Selective, Unit M; Axle, Tlmken Semi-float- 
ing; Gear Ratio. 4.75 to 1 ; Wheelbase, 115 In. ; Tires, 32 by 4 : Rear 
Springs, Semi-elliptic ; Steeling Wheel, Left ; Control, Center ; Crank- 
shaft Bearing, Plain, 3; Anti-friction Bearings, Gearset Bearings, 
Roller ; Rear Axle Bearings, Roller ; Front Wheel Bearings, Roller. 

Pilot 8-55 

Pilot S-55 ; No. of Cylinders, 8 ; Bore and Stroke, 3.000 by 5.125 ; 
S. A. E. H.P., 28.80 ; Piston Displacement, 289.8 ; Cylinder Shape, V ; 
Cast, 4; Valve Location, Inside; Camshaft Drive, Hel'l; Cooling, 
Thermo ; Lubrication, Pressure ; Oil Pump, Gear ; Ignition, Single. 
Westlnghouse ; Hand and Automatic Control, Starting and Lighting, 
Westlnghouse ; Clutch. Disk ; Gearset, Selective, Unit M ; Three- 
Speeds ; Spiral Bevel Drive ; Drive Through Springs ; Axle, Floating, 
Hess ; Gear Ratio, 4 to 1 ; Wheelbase, 126 ; Tires, 34 by 4 ; Spring 
Cantilever ; Left Drive, Center Control : Crankshaft Bearing ; Plain 
3 ; Gearset Bearings, Ball ; Rear Axle Bearings, Ball ; Front Wheel 
Bearings, Roller. 

Hollier Eight 

Holller Eight. No. of Cylinders, 8 ; Bore and Stroke, 3 by 4 % I 
S. A. E. HP., 28.80 ; Piston Displacement, 240.3 ; Shape, V ; Cast, 
4's ; Valve Location, Inside ; Camshaft Drive, Hel'l ; Lubricating 
System, Pressure ; Oil Pump, Gear ; Ignition, Single, At. Kent, 
Atmtc. Control ; Carbureter, Stewart ; Electric Starting and Light- 
ing, Apelco ; Clutch, Cone ; Gearset, Selective, Amidships, Three- 
Speed ; Final Drive, Bevel ; Gear Ratio, 4 to 1 ; Wheelbase, 112 ; 
Tires, 82 x 3%; Wheels, Wood; Rear Springs, Cantilever; Steering 
Wheel, Left : Control, Center ; Crankshaft Bearings, Plain, 3 ; Anti- 
Friction Bearing, Gearset, Ball ; Rear Axle, B. & R. 

Lexington 6-0 

Lexington 6-0. No. of Cylinders, 6 ; Bore and Stroke. 3.250 by 
4.500 ; S. A. E. HP., 25.35 ; Piston Displacement, 224.0 ; How Cast, 
6 ; Cooling Circulation, Pump ; Lubrication, Splash Pressure ; Igni- 
tion, Single : Electric Starting and Lighting, Westlnghouse ; Fuel 
Feed. Vacuum : Clutch, Disk ; Gearset Type, Selective ; Location, 
Unit M ; Number of Speeds, Three ; Drive, Spiral Bevel ; Drive 
Through, Springs ; Rear Axle, Floating : Make, Hess ; Wheelbase. 
116 ; Tires, 32 by 4 ; Steering Location, Left ; Levers, Center. 

HAL Twelve 

HAL Twelve, Motor, Twelve-Cylinder: Bore and Stroke. 2.875 by 
5.000 ; S. A. E. HP., 39.68 ; Piston Displacement, 389.5 ; Wheel base, 
135 in. ; Tires. 34 by 4%. 
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Spring.. 
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Own 
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4 25-1 
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4 00-1 
4 0O-I 
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34x4 
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Wood 
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S-E . 
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Wood 
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Wood 
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Wood 
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Ell . 
Ell . 


Wood Cant. 
Wood Cant. 
Wood Cant. 
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Left 
Left. 



Center 
Center 



Left. Center 



Left.. Center 
Left . Center 



' Left. Center 



Mike of 



C'orbin 



Left 
Left. 



Center 
('enter 



Carter 
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ANTI-FRICTION 
BEARINGS 



1 Left .. Center 
Left. Center 
ILeft. Center 



Stewart-W 
Stewart-W. 
Stewart-W. 



Plain 3 Roll. 

£ lain 3 Roll. 

Plain 2 Ball 

Plain 3 Roll. 

Plain 4 Roll. 

Plain 2 Ball. 

Plain 2 Ball 

Plain 2 Ball 

IPIain . Ball . 

Plain . Ball . 

Plain . Ball . 



Roll. 
Roll. 



Ball 



Roll. 
Roll. 



Roll. 
Ball . 



Ball 



Ball . 
Ball . 



Roll. Ball . 



Ball . Ball 
Ball . Ball 



Ball . BAR. 
'BAR. Ball . 
BAR. Ball . 



MAKE AND MODEL 



Abbott. 8-44 
Abbott. 6-44 



8-16 
6-16 



Arbenz, 25 
Arfo 

Argo Roadster 

Auburn, 6-38 
Auburn. 6-40-A 
Auburn. 4-38 



>NS: — Starter Maka: Auto-Lite. Auto-1; Wcstinghousc, Weathse; Gray A Davis. GAD; North East. N.E.; Allis Chalmers, Allis-Ch: Leeae Neville, Leeae-N. Lifhiinf Malta: Auto-Lite, Auto-1; 
use. WeBthae: Gray A Davis. GAD; North East, N.E.; Allis Chalmers, Allia-Ch; Leese Neville, Lecae-N. Goaraat Tvpo: Selective. Sel; Progressive. Prog. Goaraot Location: Unit with Motor, 
r nit with Axle, Unit X; Amidahip. Amid. Final Drive: Spiral Bevel, Sp.B; Car Drivaa Throuib: Radius Rods. Rad.Rd; Torsion Tube, Tor.T; Torsion Ann. Tor. A. Raar Ada: Floating, 
i- Floating. Semi-F; i Floating. J Float. Maka of Axle: Salisbury, Salisby; Weston Mott, West.M; Walker-Weiss. Walker-W; Garage Equipment Co., Gar.Eq.Co.; Raar Sprints : Three-quarter 
Ell: Semi-Elliptic, S-E; Cantilever, Cant; Platform, Plat. Baarings: Roller. Roll; Ball and Roller. BAR. 
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MAKE AND MODEL 



A-16 
D 



Briaco.,8... 
Briscoe, 4-38. 



Buick. D-54, D-SS 



C 

Cldillac, S3 



Cameron . 
Caae, T 



Chalmers, Mailer 6 
Chalmera, 48 



,H. 



Che.rolel.RoyalM.il H-24. 
Che. relet, Baby Grand H-4 
Chevrolet, Royal Mail H-2 
Chevrolet, 4-90 



Cole 8-SO 

Craw-Elkhart, 30 
D 



Da.i..6-F 

Davie, 6-E 
Detroiler, F . 
Dispatch, G 



Dorri.,l-A-4 
Dorr is, 1-A-S 

Don, 5-A... 



E 

Elkharl 



Empire, 60 
Empire, 45 



Enger, Twin-Sii 
F 

Farmack 



Fial. 56 
Fial. 55 



Ford, T 
Franklin. 8 
F.R.P 



G 

Glide, 6-40 
Grant, V 



H 

Halladay. R-Z 
Harvard. 4-20 



Haynea, 34 . 
Haynei, 35 



Herfl-Brooki, 4-35 
Herfl-Brooks, H-6-50 

Hudson, Super-Six. . . 



Bore and 
Stroke. 
Inches 



3 .500x5 000 19 80 192 4 

3 750x5.125 22.50 226 4| L 

4 000x5 500,25 60 276 5| 



il 

c .a 

M 



CYLS. 



3 000x3. 500 2* 
3.437x5 125 U 



80 197.9 
91 190 4 



3 750x5 000 
3 250x4 500 



3 125x5 12. 
3 000x5 000 
3. 625x6 000 



4 000x5 500 
6 13 500x5 500 
6 3.125x5 000 



3 375x5 000 



33 75 331 4 
25 35 224 0 



31 25 314 4 

21 60 212 0 



21 03 

38 40 
29 40 
23 44 

27 34 



247 7 

414 7 

29 40 317 5 
230 1 

268 4 



■i iWTxl I 21 7ii 17(1 '.> I 

3 687x4 000 21 76 170 9 I 
3 687x4 000 21 76 170 9 

3 687x4 000,21.76 170.9 I 



3 500x4 500 
3 500x5 000 

3 .250x5 000 

3 250x4 500 
3 500x5 250 

3 750x4 250 

3 750x5 000 

3 875x4 500 

4 375x5 000 
4 000x5 000 

3 250x5 000 



39 20 
19 60 

33 80 

25 35 
29.40 

22 50 

22 50 

24 03 

45 94 

38 40 

16 90 



3 250x4 500125 35 
3.875x5 000,24 03 



346 3 
192 4 

331 8 

224 0 
303 1 

187.7 

220 9 

212 3 

451 0 

377 0 

1M '.1 

192 4 

224 0 

235 8 



2 625x3 5011 33 0s 227 3 



3 500x5 OOO; 19 60 



I "2 I I 



4 400x6 000 46 60 354 0 

557 0 



5 125x6 750 
3 750x4 000 

3 625x4 000 

4 600x6 750 



42 03 
22.50 
31 54 

33 85 



176 7 
247 4 



112 I I 



3 000x5 000 21.60 212 .0 



3 000x4 250 21 60 



1 so 



3 000x5 OiXI 
3 000x4 250 



21 60 
14 40 



212 0 I. 



3 500x5 0110 20 HI 2SS 6 I. 



4 000x4 500 25 60 226 2l I, 
4 000x4 500 38 40 339 3: L 



I 
I 



Lycoming . 

Own 

Own 



Ferro. . 
Model 



Own 
Own 



Own 

Own. 

Own 

Own. 
Own. 
Own. 

Own. 

Own. 
Own 
Own 
Own. 



Northway . . 

Lycoming . 

Hersch-Spill 



Own 
Own 



Wisconsin . 
Own 



Own 
Own 



Own 



Lycoming. . 

Continental. 
Teeter 

Own 



Own 

Own 
Own 

Own 

Own 

Own 



Rutcnlier 
Own 



Rutenber. 
Sterling . 



6 Own 

6 .Own 



1 Own 
1 ( iwn 



3 500x5 000 29 .40 288 6 L 6 Own 



Right. 
Right 

Kni . 

Head.. 
Left. 

Head.. 
Head.. 

Inside. 

Left... 

Right 

Opp. 
Opp. 
Head . 

Right 

Head- 
Head.. 
Head.. 
Head.. 

Inside. 

Right 

Inside. 

Right 
Right 

Left. 

Left... 

Right 

Head- 
Head. 

Right 

RAHd 

Right 

Opp. 

Head- 
Head. . 

Left- 
Left- . 

Right 

Head.. 

Kin.. . 

Right. 
Head.. 

Left ... 



BUI. 

Hel'l 

Chain 

Hel'l 
Hel'l. 

Hel'l 
Hel'l. 

Chain 

Spur 

Chain. 

Hel'l . 
Hell 
Worm 

Chain. 

Hel'l 
Hel'l 
Hel'l 
Hell. 

Hel'l 

Hel'l 

Hel'l 

Hel'l 
Hell 

Chain 

Hel'l 

Hel'l 

Hel'l 
Hell 

Hel'l 

Hel'l 

Hel'l 
Hell 

Chain 



Hel'l 
Hell 

Spur . 

Hel'l. 

Worm 

Hel'l 
Hel'l 

Hel'l. . 



I AIM Hel'l 



Right 
Right 



-pur. 
>pur. 



Left- 
ist. 



Hel'l. 
Hel'l. 



Wild Hel'l 



Hupmobile, N U and N L 4 
Hupmobile N 4 



Inter-State T and TR 



750x5 500 22 50 242 9 I. 
750x5 500 22 .50 242 9 L 



4 ! Own 
4 |Own 



. Left.. 
! Left.. 



Chain 
Chain 



3 500x5 000 19.60 192 4 L 4 [Rut.ABeavV LAHd Hel'l. 



LUBRICATION 



Splash 

Splash-Pros 
['retire 



hvann 
Splash . . . 



Splash . 
Splash. 



Pressure. . . 

Splash-Pros 

Splash-Pres 

Splash-Prefl 
Splash-Pres 
Splash-Pres 

Splash 

Splash 

Splash 

Splash 

Splash 

Splasb-Pres. 

Splash 



Splash 
Splash. 



Splash . . 

Pressure 

Splash. 



Splash 
Splash 



Splash 
Solash 



Splash-Pres 
Splash 



Splash-Pres 
Splash 



Pressure 
Pressure 



Splash-Grav. 
Pressure . 
Splash-Pres 

Splash . . 
Splash 



Splash. . 
Splash-Pres 



Splash . 
Splash . 



Splaih 
Splash . 



P Splash.... 

T I Splash- Pros 
T I Splash-Pres 



Splash . . 



Piston 

Gear 

Gear 



Gear. 
Gear 



Gear 

Piston 

Piston 

Gear . 
Gear- 
Gear. . 

Piston 

Gear 
Gear 
Gear 
Piston 

Gear. 



Gear . 

Piston 
Piston 

Piston 

Gear . 

Vane. 

Gear . 
Gear 

Piston 

Piston 

Piston 
None.. 

Gear 



Gear. , 
Gear 

Fiy-W 

Gear 

I'islnn 

Gear. 
Piston 

Gear 
PiBton 



Fly-W Sit 



IGNITION 


CARBURETION 


ELECTRIC SYSTEM 


B 
ti 

aq 


• 

1 
s 


1 
1 

£ 


Make of 
Carbureter 


£ 

1 

c 


Is Hot Air Pipe 
Fitted? 


1 
Z 

1 


• 

■s 
1 

e 

a 
■ 


Single. 


At Kent . . 


Hand. . 


Carter. . . 


Gravity. . 


No... 


Disco 


Dm 1 


Single. 


Wosthse . . . 


H A A- . 


Special... 


Vacuum. . 


No... 


nesthae . 


>\ ■ ... ' 


Single. 


Bosch 


Hand... 


Zenith 


Vacuum - 


Yea- 


UAL 


U.SJ, 


Single. 
Single. 


Remy 

Remy 


Hand . . . 
Hand. . . 


Zenith . . . 
Mayer . . . 


Gravity. . 
Gravity . - 


Yea 
Yea 


Aplco 

Apfco 


Aplco 
Aplco 


Single. 
Single. 


Dclco 
Delco 


H A A. . 
HAA- 


Marvel. . . 
Marvel... 


Vacuum . . 
Vacuum . - 


No. . 
No. 


Delco 
Delco 


Delco 
Delco 


Single. 


Delco 


HAA. . 


Own 


Pressure. . 


No... 


Delco 


Dc:«. 


Single. 


At Kent .. 


HAA... 


Zephyr. . . 


Gravity. . 


Yea- 


Aplco 


Aplco 


Dual 


Westhsc . 


Hand... 


Own 


Gravity. . 


Yea . 


Weathae . 


** 


.Single. 
Single. 
Single. 


Bosch 


Hand . . 
HAA. . 
HAA. 


Ray field. 
Rayfield. 
Rayfield. 


Pres-grav 
Gravity. 
Gravity . 


>«.. 


Enta 


Entt 


At Kent . 

At Kent. . . 


Yea 
Yea 


Eats 

GAD.... 


Enu 
GAD 


Single. 


Boach 


Hand... 


Rayfield. 


Vacuum . 


Yea- 


OA D 


GAD 


Single. 
Single. 
Single. 
Single. 


Conn 

Conn 

Conn 

Simms .... 


Hand . 
Hand . . . 
Hand . . 
Hand... 


Zenith . . . 
Zenith . . . 
Zenith . . . 
Zenith. . . 


Pressure. . 
Pressure . 
Gravity . . 
Gravity . . 


Yes . 
Yea 
Yea 
Yea 


Auto-I. . . 
Auto-I. . . . 
Auto*] .... 
Auto-1 


Auto-I . 
Auto-I 
Auto-I. . . 
Auto-I . 


Dual.. 


Delco 


HAA. 


Strom brg. 


Vacuum. . 


Yea . 


Delco 


Delco 


Single. 




Hand . . 


Zenith. . 


Gravity. 


Yea 


Disco 


Dam 


Single. 


Wosthse . 


liana . . . 


Zenith . . 


V acuum 


Yea- 


Weathae 


Weathae 


Single. 
Single. 


Delco 
Delco 


HAA... 
HAA. . 


Strom brg. 
Strombrg. 


Vacuum 
Vacuum 


Yea 
Yea 


Delco 
Delco 


Delco 

Delco 


Single. 


Splitdorf . 


Hand... 


Schebler . 


Gravity. 


Yea- 


Dyneto. . 


Dvawaa 


Single. 


Boach 


Hand... 


Rayfield. . 


Gravity. 


Yea 


U.S.L 


V&li 


Single. 

Single. 
Single. 


*Tjisemann . 

\\ .-tli-i' 

Bosch 


Hand 

Hand 
Hand 


Stewart. 


Pressure, . 


Yea- 


N.E 




Strombrg. 
Strombrg. 


> acuum 
Vacuum 


No.. . 
No... 


Weathae 
Weethse 


avawal ■ 
Westhie 


Single. 


Conn 


Hand ... 


Carter . . 


Gravity . 


Y«.. 


Weathae 


Weathae _ 


Single. 

Single: 
Single. 




Atmtc - 


Carter. . . 


Vacuum 


Ye»- 


Aplco 

Auto-I . . 
Auto-I 


Aplco 


Conn 

Conn 


Hand 
Hand. . 


Schebler. . 
Schebler. . 


Vacuum 
Vacuum 


Ye. 
Yea 


Auto-1 .... 
Auto-I . 


Single. 


Remy . 


Hand. 


Zenith. . . 


Gravity 


No... 


Weathae . . 




Single. 


Splitdorf. . 


Hand... 


Strombrg 


Gravity. . 


No... Btjur 




Duil.. 
Dual.. 

Single. 

Single. 


Boach 


Hsn.l 


Own 


Pressure. 


No.. 


Own 




Bosch 


Hand. . . 


Own 


Pressure.. 


No- 


Owi 


Own 


Own 


Hand... 


Hol.-K'g* 
Own 


Gravity 
Gravity. . 


Yea 


None 




Eiscmann. 


Atmtc.. 


Yea 


Dyneto... . 


Dyneto. 


2-Pt . . 


Bosch . 


Hand . . 


Zenith. . . 


Pressure . 


Yea . 


Boach 


Boach . 


Single. 


Westhsc 


Hand... 


Rayfield. 


Vacuum 


Yea- 


Weathae 


Weathae 


.Single . 


At Kent. 


HAA... 


Rayfield. 


Gravity. 


Yea 


Allis-Ch. 


Alhe-Cl... 


Single. 


Westhsc 


Hand... 


Strombrg. 


Vacuum 


Yea 


Weethse. . . 




Single. 


Bosch 


Hand.!. 


Zenith. . . 


Gravity . 


No- 


Dyneto 


Dyneto -. 


Dual. . 
Dual.. 


Remy 

Remy 


Hand . 
Hand . . 


Rayfield. 
Rayfield. 


Vacuum 
Vacuum 




Leeoe-N. . . 
Leece-N . . 


Leeee-S 
Uwcv-S 


Single. 
Single. 


Splitdorf... 
Splitdorf. 


Hand.. 
Hand . . 


Strombrg. 
Strombrg. 


Gravity . . 
Gravity . 


Yes. . 
Yea- 


Aplco .... 
Aplco 


Aplco 

Aplco — 


Single. 


Delco 


HAA... 


Own 


Vacuum 


re.. 


Delco 


Delco 


Single. 
Single. 


At Kent 
At Kent 


HAA... 
HAA. 


Zenith. . . 
Zenith. . 


Gravity . , 
Gravity . . 


Yea. . Bijur. ... 
Yea 'Buur 


Bijur. . . . 


Single. 


Remy 


Hand... 


Schebler. . 


Gravity . . 


.... 


Remy 





ABBREVIATIONS:— Cylinder Shape: L-Head. L: T-Hcad. T. Make of Meter: Herschell-Spillman. Hersch-Spill; Rutenber A Beaver. Rut.ABear.*; Qolden. Bslknap A Swarts. O.B.AS. Valv. UrataaK 
Between V, Inside; Opposite, Opp; Left and Head. LAHd; Knight. Kni. Camshaft Drive: Helical, Hel'l; Spur Genre, Spur. Cooling Circulation: Thermo Syphon. T; Pump. P. Labricaticio Svataaa: 
Splaah Pressure. Splash-Pres. (fniiien Make: Westinghouse, Westhae; Connecticut, Conn; Atwater Kent, At Kent. Ignition Control: Hand and Automatic, HAA; Automatic, Atmtc. Make of Carke- 
reter: Strombcrg, Strombrg. 
Hollcy and K ingston. 
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THE AUTOMOBILE. 

Their Technical Specifications— Continued 



TRANSMISSION 



RUNNING GEAR 



c 


CEARSET 


• 

1 
tv 


Car Drives 
Through 


■ 

■< 
a 
£ 


• 

BC 

"o 

V 

S 


ii 
?! 


m 
— 

« 

i* 


& 

K 
J- 


Location 


[ Forward 
1 Speeds 


Cone.. 


Sel 


UnitM.. 


3 


Sp.B 


Spring.. 


Float. . . 


Hess 


4 00-1 


112 


Piste . 


Sel... 
Sel ... 


UaitM.. 


4 


Sp B 


Spring.. 


J Float 




4 00-1 


120 


Cone.. 


Amid . . . 




Sp.B 


Tor T 


Float... . 


Own 


3.92-1 


125 


Cone.. 


^el 


A d 


g 


Bevel 


spring.. 


Float . . . 


Salisby 


4 41-1 


114 


Cone.. 


Sel 


Unit X' ! 


3 


Bevel . 


Spring. . 


Float. . . 


Salisby 


4 08-1 


114 


Cone.. 


Sel... 


UnitM.. 


3 


Sp.B 


Tor.T. . 


Float 


West.M 


3 77-1 


130 


Cone.. 


Bel... 


UnitM.. 


3 


Sn R 


Tor.T _ 


Float. 


Wfaflt M 


3 78-1 


115 


Disk.. 


Sel 


UnitM. 


3 


Sp.B. . 


Spring.. 


Float. . . 


Timken . . . 


4.50-1 


122 


Cone.. 


Sal... 


UnitX.. 


3 


Bevel. 


Tor.T 


Semi-F . . 


Own 


3 75-1 


122 


. Cone.. 


Sel 


UnitM. 


3 


Sp.B.. 


Tor.T. . 


i Float.. 


West.M . . . 


4.25-1 


120 


Dink.. 


Sel... 


UnitM.. 


4 


Sp.B.. 


Spring.. 


Float. . . 


Timken. .. 


3.75-1 


132 


Disk. 


Sal... 


I'n.t Y 

i me a . . 




Sp.B 


Tor T 


Float 


Timken ■ . . 


4 00-1 


126 


Hate.'. 


Sel... 


UnitX.. 


3 


sp!b! 


Tor.T. 


i Float ! 


Timken . . . 


4^50-1 


124 


Plate.. 


Sel... 


l mt ivi . . 




Sp3.. 


• 

Spring.. 


! Float. . 




4.40-1 


123 


uone. . 


Sel... 


Amid. . . 


3 


Bevel . 


Spring.. 


Semi-r . . 


\\ alker-W . 


4 00-1 


106 


Cone.. 


Sel 


Amid . . . 


3 


Bevel. 


Spring.. 


Semi-F. . 


Walker-W. 


4.00-1 


106 


Cone.. 


Sel... 


Amid . . . 


3 


Bevel. 


Spring.. 


Semi-F. . 


Walker-W. 


4.00-1 


106 


Cone.. 


Sel... 


fin!* M 

unit m— 




Bevel. 


Spring.. 


} Float . 


Own 


3.87-1 


102 


Cone.. 


Sel 


UnitM.. 


3 


Sp.B.. 


Spring.. 


Semi-F.. 


Timken . . . 


4.47-1 


128 


Disk.. 


Sel... 


UnitX.. 


3 


Bevel. 


Tor.T.. 


Float... 


Salis 


4.25-1 


112 


Disk.. 


Sel... 


UnitM.. 


3 


Sp.B.. 


Spring.. 


1 Float.. 


Columbia. . 


4.50-1 


127 


Cone.. 


Sel... 


UnitM.. 


3 


Bevel 


Spring.. 


J Float. . 


W.-i-M 


4 42-1 


120 


Cone.. 


r. i . 


UnitM.. 


3 


Bevel! 


Spring.. 


i Float'' 


Wcst-M.. . 


4.00-1 


124 


Disk.. 


Bel... 


UnitM.. 


3 


Sp.B.. 


Spring.. 


Float... 


Hess 


4.00-1 


112 






Amid. . . 


4 


Chain. 


Rad.Rd 


Dead. . . 




3.12-1 


120 


Cone.. 


Sel... 


UnitM.. 


3 


Bevel. 


Spring.. 


Float. . . 


Own 


3.81-1 


110 


Disk.. 


Sel... 


UnitM.. 


3 


Sp.B.. 


Spring.. 


Float. . . 


Timken... 


4.08-1 


121 


Disk.. 


i 


UnitM.. 


3 


Sp.B. 


Spring.. 


Float. . . 


Timken... 


4.08-1 


128 


Cone.. 


Sel... 


UnitM.. 


3 


Bevel . 


Spring.. 


{Float.. 


Walk-W... 


4.10-1 


105 


Cone.. 


Sel... 


UnitM.. 


3 


Bevel . 


Spring.. 


Float. . . 


Gcmco. . . . 


4.25-1 


114 


Cone.. 


Sel ... 


UnitM.. 


3 


Bevel . 


Spring.. 


Float. . . 


Weat-M... 


4.00-1 


120 


Cone.. 


Del. . 


Unit M. . 


3 


Bevel. 


Spring.. 


Float. . . 


Wost-M . . . 


4 00-1 


116 


Disk.. 


Sel... 


UnitM.. 


3 


Sp.B. . 


Spring. . 


Float... 


Hess 


4.75-1 


115 


Cone.. 


^el 


UnitM.. 


3 


Bevel 


Spring.. 


Float. . . 


Peru 


4.25-1 


112 


Disk.. 


I 


Amid... 


4 


Bevel . 


Tor.T.. 


Semi-F. . 


Own 


3 06-1 


135 


Disk.. 


Sel... 


Amid . . . 


4 


Bevel . 


Tor.T. 


Semi-F. ( 




2.70-1 


128 


Disk.. 


Plan. 


UnitM.. 


2 


Bevel . 


Tor.T.. 


Semi-F.. 


Own 


3.63-1 


100 


Disk 


f. 


Amid . . . 


3 ] 


Sp.B ' 


Spring.. 


Semi F 


Own 


4 00— 1 


120 


Cone.. 


Cj,] 


Amid. . . 


4 


_ 

Bevel . 


Spring.. 


Float . . . 


Own 


2.0 -1 


140 


Disk 


Sel... 


UnitM.. 


3 


Sp.B 


Spring.. 


! Float 


Ame 


4 64-1 


119 


Cone. 


ill... 


UnitM.. 


3 


Sp.B. 


Tor.T.. 


Float 


Peru 


4 50-1 


112 


Plate.. 


Sel... 


UnitM.. 


3 


p.o . 


Spring.. 


1 1 loal . . 




4.62-1 


122 


Disk.. 


Sel... 


UnitM.. 


3 


Bevel. 


Spring.. 


Semi-F . . 


Detroit... . 


4.00-1 


100 


Plate.. 


Sel... 


UnitM.. 


3 


Sp.B. 


Spring.. 


Float. . . 


Own 


4.07-1 


121 


Plate.. 


Sel... 


UnitM.. 


3 


Sp3.. 


Spring.. 


Float . . . 


Own 


4.07-1 


127 


Cone.. 


Sel... 


UnitM.. 


3 


Bevel. 


Tor.T. . 


Semi-F. . 


Own 


4.00-1 


110 


Cone.. 


Sel... 


UnitM.. 


3 


Bevel . 


Tor.T.. 


Semi-F.. 


Own 


4.00-1 


120 


Disk.. 


Sel... 


UnitM.. 


3 


Sp.B.. 


Spring.. 


Semi-F . . 




4.45-1 


125 


Disk.. 


f 


UnitM.. 


3 


Sp.B.. 


Spring.. 


1 Float.. 


American. . 


4.00-1 


134 


Disk.. 


Sel... 


UnitM. . 


3 


Sp.B.. 


Spring.. 


J Float. . 


American. . 


4.00-1 


119 


Cone.. 


Sel... 


Unit X.. 


3 


Bevel. 


Tor.T.. 


i Float.. 


Peru 


4.00-1 


110 



TIRES 



31x4 

32x4 

34x4} 

32x3) 
32x3) 

36x4) 
32x4 

36x4) 

32x4 

34x4 

36x4) 
34x4) 
34x4 

34x4 

32x3) 
32x3) 
32x3) 
30x3 

35x4} 

32x3) 

34x4) 

34x4 
34x4} 

33x4 

36x3) 

32x3} 

36x4) 
36x4) 

30x3 i 

32x3) 

34x4 
33x4 

32x4 



36x4) 
36x4 i 

30x3 

34x4} 

36x4 

34x4 
32x3} 

34x4 

28x3 

34x4 
35x4} 

33x4 
34x4 

35x4) 

35x4} 
34x4 

33x4 



1 

s 



s 



31x4 Wood 

32x4 Wire. 

34x4) I Wood 
32x3} 



36x4) 
32x4 



I EH. . 
1KB.. 
Cant.. 
Wood. Cant.. 



CONTROL 



y_ 

t s 

I* 



Left.. 
Left.. 
Left- 
Opt . 



U 



Center . 

Center . 

Center. 

Center . 
Center 



Make of 
Speedometer 



Plain.. 
Plain 3 
Warner I Plain.. 



Stewart-W.. 
Hoffccker.. . 



IS 



ANTI-FRICTION 
BEARINGS 



Ball . 
Ball.. 
Ball . 



Roller. 
B4R- 



Ball.. 
Ball . 
Roll.. 



36x4} 

32x4 

34x4 

36x4) 
34x4) 
34x4 



32x3} 
82x3} 
32x3) 



35x4} 
32x3} 

34x4) 

34x4 
34x4} 

33x4 

36x3} 

32x3) 

36x4} 
36x4} 

30x3) 

32x3} 

34x4 
33x4 



33x4 

37x5 
37x5 

30x3) 

34x4) 

36x5 

34x4 
32x3) 

34x4 

28x3 

34x4 
35x4) 

33x4 
34x4 

35x4} 

35x4} 
34x4 



Wood. 
Wood. 




Cant. . 
.Cant.. 


Left. . 
Left... 


Center. 
Center . 


Stewart 

Stewart 


Wood. 


Plat... 


Left... 


Center. 


Warner 


Wood 


Cant- 


Left... 


Center . 


Corbin 


Opt. . . 


Cant.. 


Left... 


Center. 


Stewart 


Wood. 
Wood 
Wood. 


} Ell. . 

ii u :: 


Left- 
Left... 
Left.. 


Center. 
Center. 
Center. 


Stewart 


Wood. 


S-E... 


Left... 


Center . 


Stewart 


Wood. 
Wood. 
Wood 
W : ood 


J Ell.. 
I Ell. . 
J Ell. . 
i Ell. . 


Left... 
Left- 
Left— 
Left.. . 


Center. 
Center. 
Center. 
Center. 


Stewart 

Stewart 

Stewart 

None 


Wood. 


}EU. . 


Left- 


Center. 




Wood. 


1 EL. . 


Left— 


Center. 


Stewart , , 


W r ood 


S-E 


Left— 


Center 




Wood. 
Wood. 


Plat... 
Plat.. . 


Left... 
Left- 


Center. 
Center. 


None 


Wood. 


Plat... 


Left— 


Center. 


Stewart-W. . . . 


Wood 


EU.... 


Right. 


Right.. 


Corbin 


Wood. 


|KD. . 


Left- 


Center. 


Johns-Man . . . 


Wood. 
Wood. 


Plat- 
Plat... 


Left... 
Left- 


Center. 
Center. 


Stewart 

Stewart . . . 


Wood 


Cant.. 


Left... 


Center. 


Stewart 


Wood. 


; . 


Left- 


Center 


Jones 


Wood 
Wood. 


i Ell. . 

S-E... 


Left... 

Left- 


Center. 
Center. 


Stewart 

.Stewart. ..... 


Wood. 


Cant. . 


Left... 


Center 


Stewart 


Wood. 


1EU. . 


Left— 


Center. 


Stewart 


Wood. 
Wood. 


IE,,.. 
J Ell. . 


Right. 
Right. 


Right , . 
Right. . 


Warner 

Warner 


Wood. 


Cross- 


Left- 


Left... 


Extra 


Wood. 


Ell ... 


Left— 


Center. 


Warner 


Wire.. 


S-E... 


Right. 
Left- 


Right 




Wood. 


1 Ell.. 


Center . 


Stewart 


Wood. 


Cant.. 


Left— 


Center. 


Stewart 


Wood. 


JE11.. 


Left- 


Center. 


Stewart 


Opt... 


JE11.. 


Opt... 


Center. 


Corbin 


Wood. 
Wood. 


S-E... 
S-E... 


Left- 
Left- . 


Center. 
Center. 


Warner 

Warner 


Wood. 
Wood. 


IBB.. 

} Ell.. 


Left- 
Left.. 


Center. 
Center. 


Stewart 

Stewart 


Opt... 


8-E... 


Left- 


Center . 


Stewart 


Wood. 
Wood. 


S-E... 
S-E... 


Left— 
Left- 


Center . 
Center. 


Van Sicklen. . . 
Van Sicklen.. . 


Wood. 


J Ell. 


Left— 


Center. 


Stewart 



Stewart . 
Stewart . . 



Plain... Plain.., BAR. Ball. 
Plaiu3. Plain. .'BAR.. Ball.. 



Plain4. Ball . 
Plain 4. Ball.. 



Ball . 

iBall... 



Ball.. 
Ball . 



Plain 3. Ball 



Plain 3 

Plain 3. 

Plain 3. 
Plain 3 
Plain 3 

Plain 3 

Plain 3 
Plain 3. 
Plain 3. 
|Plain3.|Ball. 



Ball . 

Roll- 
Roll. 
Roll- 
Roll - 

Ball- 
Ball.. , 
Ball... Roll- 
Ball... RoU- 



j Roller. 
Ball - 

Roll... 

Roll... 
iRoIl... 
Roll. . 

Hall . 

Roll- 



Plain 3 
Plain . 

Plain3 

Plain 3 
Plain 3 

Plain 3 

Plain 3 

Plain 3 

Plain 3 
Plain 7 

Plain 2 



B4R- 
RoU... 

Ball- 
Ball. .. 
Ball ... 

Ball - 

Ball ... 

Ball - 

Roll... 
Roll... 

Ball... 



Plain 3. Ball. 
Plains. Ball. 



Plain 3 Ball. 
Ball 



Plain 



Plain 4 
Plain 3 . 

Plain 3. 

Plain 7. 

Plain . . 

Plain 3. 
Plain- 
Plain .. 
Plain - 

Plain 3. 
Plain 3. 

Plain 5. 
Plain 7. 

Plain 4. 

Plain 3 
Plain 3. 

Plain 3. 



Hall . 

Ball . 
Plain. 
Ball- 
Ball. 

Hall . 

Ball- 



Roll. 
Roll- 
Roll. . 

Roll.. 

Ron.. 

Roll. 

Bull . 

Ball- 

Roll- 

Roll- 
Koll- 

B&R. 

RoU- 

B&R. 
BAR. 

BAR. 

. RoU- 
BaU . 

Hall . 

Roll- 
RoU- 
Ball . 

Ball.. 
BAR. 



Ball . 

Hall . 

Roll.. 

lioll- 
Holl. 
Roll- 

RoU- 

Ball.. 
Ball- 
BaU- 
BaU- 

Roll- 

Ball.. 

Roll- 
Ball . 
Ball- 
Ball , 
Ball 

Roll. 

Roll- 
Roll. 

Ball 
Ball 



Ball.. 
Ball- 



Hall . 
Ball- 



Hall 
Ball 



Ball. 
Ball 



Roll- 



B4R. 
BAR. 



BaU. 



B4R- 
BAR- 



Ball... 
Ball ... 



Roll- 



Ball - 
Ball- 



Ball 

Ball. 

Ball 
Ball. 

Ball 
Roll- 
Ball 

Ball 
Ball. 

Ball- 
Roll- 

Hall 
Ball- 

Roil- 
Roll- 

Roll- 



Roll- 
Roll. 



B» 



MAKE AND MODEL 



.Bell. A-16 



Brirae, 8 

Briscoe, 4-3S 

Buitk D-54, D-5S 



C 

Cadillac. 53 



Case, T 

.Chalmers. Master 6 

Chalmers, 4S 

Chalmers, 40 



16 

.Chevrolet, Royal Mail, H-Z* 
.Chevrolet, Baby Grand, H-4 
.Chevrolet, Royal Mail, H-2 
Chevrolet, 4-90 



Cole, 8-50 
30 



. .Davis, 6-F 
. Davis. 6-E 

Detroiter, F 

Dispatch, G 

Dod,. 



Dorris, l-A-4 
Dorris, l-A-6 

Dort, 5-A 



E 

Elkhart 



Empire, 60 

Empire, 4S 

.Enger, Twin-Six 

F 

Farmack 



Fiat, 56 
Fiat, 5S 



Ford, T 

. . . Franklin, 8 
F.R.P. 



G 

Glide, 6-40 
. . Grant, V 



H 

Hallad.y, R-2 
Harvard, 4-20 



. Haynes, 34 
.Haynes, 35 



Herd-Brooks, 4-35 
.HerH-Brooks, H-6-50 



Hudson, Super-Six 

. Hupmobile. N U and N L 
Hupmobile, N 



I 

. Inter-State, T and TR 



ABBREVIATIONS: — Starter Make: Auto-Lite, Auto-I; Weetinghouae, Weathse; Gray A Davis, GAD: North East, N.E.: Allis Chalmers, Allis-Ch; Leeee Neville, Leeae-N. Lifhtiiuj Make: Auto-Lite, Auto-1; 
Weetinghouse, Weithse; Gray A Davie, GAD; North East, N.E.; Allis Chalmers, Allis-Ch; Lea* Neville, Leese-N. Gesrset Tjrja: Selective, Sel; Pita^cesive^Prog. Gearaot Location: Unit with Motor, 
~7nit tk Unit with Axle, Unit X; Amidahip Amid. Final Drive: Spiral Bevel, Sp.B; Car Drives Throau' 



Float; fW-Floating, Semi-F; J Floating. {Float. Make at Asia': Salisbury, Saliab'y;' Weston Mott, West. . 
Elliptic, } Ell; Serai-Elliptic, S-E; CantUerer. Cut; Platform, Plat. Bearings: Roller, Roll; Ball and Roller, BAR. 



le, Leeae-N. (jearsat lyao: Selective, nel; rrogrceeive, rrog. uearaet Location: unit with Motor 
ooji h: Radius Rods, Rad.Rd; Torsion Tube, Tor.T; Torsion Arm, Tor .A. Rear Asia: Floating, 
«t.M; Walker-Weiss, Walker-W; Oarage Equipment Co., Gar.Eq.Co.; Roar Sprsogs: Three-qnarter 



Digitized by 



1250 



December SO, 1915 



THE AUTOMOBILE 

1916 Passenger Automobiles Listed with 



• 

1 

5 
t 
i 


Sink* 
Inches 


S. A. E. H. P. 


c- 
I 

ii 
u 


CTLS. 


i 
z 


g 

■ 

3 
1 

m 

> 


1 
& 

J 
1 
J 


I 

J 
.5 
u 

I 
■a 

3 


1 


• 

m 

» 

£ 


8 


3. 900x4. MX) 


39.20 


346.3 


V 


4 


Northway . . . 


Inside. 


Spur. . 


p 


8 


2 875x4.750 


26.45 


246.7 


V 


4 


Northw»y . . . 


Inside. 


Spur. . 


p 


4 


3.500x5.000 


19.80 


192.4 


L 


A 


North wiy . . . 


LAHd 


Hen.. 


p 


6 


3.000x5.000 


21.80 


212.0 


L 


6 


Buds 


Right. 


Hel'l.. 


p 


4 


3.750x5 250 


22. 50 


231.9 


L 




Own 


Right. 


Hel'l .. 


p 


g 


2 875x8 000 


26 45 


259.7 


V 




Own 


Inside. 


Chain. 


T 


8 


3.000x5.000 


28.80 


282.7 


V 


4 


Own 


Inside. 


Chain. 


T 


8 


3 825x5 500 


31.54 


340.3 


L 






Right. 


Hel'l.. 


P 


4 


3.875x5 500 


24 03 


259.4 


L 


4 




Right. 


Hell.. 


P 


8 


3 250x4 .500 


25.35 


224.0 


I, 


6 


Continental. . 


Right. 


Hel'l.. 


P 


4 


1 win 


28.90 


312 0 


L 


4 


Buds 


Riant 


Hel'l 


p 


6 


3.500x5.125 


29.40 


295^9 


L 


g 


Bud* 


uK: 


Hel'l" 


P 


8 


3.500x5.000 


29.40 


288.6 


L 


a, 


Continental.. 


Right. 


Hel'l. . 


P 


4 


3.876x5.375 


24.03 


252.5 


T 


4 


Teetor 


Opp... 


Hel'l 


P 


8 


4.500x5.600 


48.60 


524.8 


T 


2 


Own 


Opp... 


Hel'l.. 


P 


8 


4.250x6.000 


43.36 


425.6 


T 


2 


Own 


Opp... 


Hel'l. . 


P 


4 


4.250x6.500 


28 90 


368.8 


L 


4 


Own 


Right. 


Chain. 


P 


8 


3 .875x6 000 


3t.(A 


424.5 


L 


3 


Own 


RtAH. 


Hel'l.. 


P 


8 


4 .000x5 000 


38.40 


377.0 


L 


2 


Beaver 


Left.. 


Hell. 


T 


6 


3.000x5.000 


21.60 


212.0 


L 




Rutenber. . . . 


Right. 


Hel'l.. 


P 


8 


3 .000x5 000 


21.60 


212.0 


L 


6 


Rutenber 


Right 


Hell. 


P 


6 


3.750x5.125 


33.75 


339.7 


I 


6 


Own 


Head.. 


Hel'l.. 


P 


4 


3 .625x4 500 


21.03 


185.8 


L 


4 


Own 


Right 


Hel'l 


T 


6 


4 000x6 000 


38 40 


452.4 


T 


6 


Teetor 


Opp 


Hell 


P 


6 


4 500x6 000 


48 60 


572 5 


T 


g 


Teetor 


Opp.. 


Hel'l 


P 


4 


3 750x4 250 


22 50 


18" 7 


L 


4 


G.B.AS 


Right : Chain. 


T 


4 


3 750x6 750 


22.50 


298 2 


L 


4 


Own 


Right.; Chain. 


I 


4 


3.750x6 750 


22.50 


298.2 


l J 


4 


Own 


Right Chain. 


P 


4 


3.875x4 000 


24 03 


188.7 


1. 


4 


Own 


Right 


.Spur. . 


T 


8 


3.000x5 125 


28.80 


289 8 


V 


4 


Own 


Inside. 


Hell.. 


T 


6 


3 .500x5 000 


29.40 


212.0 


L 


6 


Own 


Left. 


Hell 


P 


4 


4 .000x6 000 


25 60 


301.6 




4 


Own 


Kni 


Chain. 


T 


4 


3.750x5 000 


22.50 


220.9 




4 


Own 


Kni 


Chain. 


I 


4 


3.750x4.250 


22 50 


187.7 


L 


4 




LHd . 


Chain. 


T 


6 


3.125x5.000 


23.44 


230.1 


L 


6 




RHd.. 


Chain. 


I 


4 


3 .062x3 750 


15.01 


110.5 


I 


* 




Head.. 


Hell 


T 


8 


t tnn.E oca 
3 . 500x5 . 250 


29.40 


303 . 1 


L 


6 


Continental. . 


Right 


Hel'l 


P 


6 


i . 250x4 . 500 


25 35 


224 . 0 


L 


6 


Continental. . 


Right 


Hel'l 


r 


4 


4 625x5 .000 


34 23 


336 0 


I 


] 




Head.. 


Spur . 


P 


12 


2.750x4.750 


36 30 


338 6 


V 


6 


Own 


Outai.. 


Hel l . 


P 


6 


3.500x5.250 


29.40 


303.1 


T 




Buda 


Right. 


Hel'l 


P 


6 


3 .750x5 500 


33.75 


364.5 


L 


6 


Buda 


Right 


Hel'l 


P 


8 


3.500x4.500 


39 20 


346.5 


V 


4 


Northway . . 


Inside. Hen.. 


P 


6 


2 812x4.750 


18.99 


177.0 


I 


6 


Northway . . . 


Head.. 


Hell.. 


P 


4 


3 .500x5 000 


19 60 


192.4 


L 


4 


Northway. . . 


Left . 


Hel'l 


1' 


8 


2.875x4.750 


26.45 


246.7 


V 


4 


Northway . . . 


Inside. 


Hel'l 


P 


4 


3 500x5 000 


19 60 


192.4 


I 


4 


Northway . . . 


Head. 


Hel'l. 


P 


6 


3 500x5 250 


29.40 


303 1 


L 


6 


Continental. . 


Right. 


Hel'l.. 


P 


4 


4.125x4.500 


27.23 


240 5 


I, 


1 


Own 


Left... 


Hell. 


T 


4 


3 .125x5 000 


15.63 


153.4 


L 


4 


Own 


Right.; Chain. 


T 


6 


3.750x5 500 


33 75 


364 5 


L 


6 


Buda 


Right. 


Hel'l 


P 


12 


3 .000x5 000 


43 20 


424 1 


V 


6 


Own 


Inside. 


Chain. 


P 


0 


3 000x5 000 


21 60 


212 0 


L 


6 


Rutenber 


Right 


Hel'l.. 


P 


6 


3 500x5 250 


29 40 


303 1 


L 


6 


Continental . . 


Right 


Hel'l. . 


P 


4 


3.125x4.500 


15 63 


138 1 


L 




Leroi 


Right 


Hel'l 


T 


8 


3.125x4.000 


31. 25j245 4 


L 


4 


Perkins 


Right. 


Hell. 


T 



MAKE AND MODEL 



Jackson, 88 
Jaea.ua. 3-48. 

.34... 



Jcaery.CboslaraWM. 
Jeoery.Fear 



K 

King, Eight D. 
King, Eight E. 



Kissel, 4-32. 
Kitoe,6-36.. 
L 



Lexington. 6-L A . 
Uxington, 4-K A. 



UcstaeUle. 48-M t 
Ue.cubUe.38-R 6 .. 



UsMr,84 
Usmc.82 



Lsrremo, 7-48 
M 

Madison. T 



Marlon. K 
Marmen. 34. 
Maxwell. 



McFarlan, 6-T 
McFarlan. X . . 



Mecca, 38 

Mercer. 22-72 Tear. 
Mercer, 22-72 Run. . 



Metx, 25 



Mitchell 

Mitchell Six 



Meline-Knifht. M K-S0 
Metine Knight, 40 



Meniter, C and R 
Meniter, N 



Monroe. M-2 



Meen, S-30 
Merse, D. 



N 

Nstienal. Highway 12 
National, Highway 6. . 
Natienal, Newport 6. . 



O 

Oakland, 50 
Oakland, 32 
Oakland, 38 



Oldsmohile, 44 
Oldsmobile. 43 

Orerland,88. . . 
Overland, 83 . 
Or.rland.75 



Owen-Magnetic. 



Packard, Twin-Six . 



Paige, 6-36 
Paige, 8-46 



Partin Palmer, 20 . . . 
Partin Palmer, 8-45 . 



Pressure. 
Splash . . . 
Splash... 



Splash-Pres. 
Splaah-Pres. 



Pressure. 
Pressure 



Splash. 
Splash. 



LUBRICATION 



Splash-Pres.. 



Splash-Pres. 
Splash-Pres 



Splash. 
Splash. 

Splash. 
Splash. 



Pressure 

Splash-Pres. 

Splash 



Splash 

Splash-Pres. . 

Pressure 

Splash 



Splash-Pres. 



I 

e 

i 



Gear.. 
Gear.. 
Piston 

Vane.. 
Piston 



Gear. 
Gear. 



Gear. 
Gear. 



Piston 



Gear.. 
Gear.. 



Piston 



Gear.. 
Gear.. 

Gear.. 
Gear.. 

Gear.. 

Vane.. 
Vane- 
Gear.. 
Piston 



IGNITION 



CARBURETION 



Single. 
Single. 
Single. 

Single. 
Single. 



Single. 
Single. 

Single. 
Single. 

Single. 



Single. 
Single. 

Single. 
Single. 

Dual.. 
Dual.. 

Dup . 
Single. 

Dual.. 



Single. 
Single. 
Single. 
Single. 



Conn. . 
Conn. . 
Conn. . 

Bosch 
Bosch. 



At Kent. . 
At Kent.. 



S 



Weethse. 
Westhse . . 



WesthBe. 
Westhse. . 



Westhse. 
Westhse. 



Bosch.. 
Bosch. 



Bosoh 

Eisemann 



Bosch. 



Remy... 
Westhse. 
Bosch .. 
Sinuns. . . 



Gear Single. Weethse 
Splash-Pres. Gear Single.! Westhse 



Single. ;Splitdorf. 



Presoure Piston 

Pressure iGear 
Pressure Gear. . 



Splash 



Gear 



Splash iGear 

Splash- Pres.; Piston 

i Pressure [Gear. 

Pressure [Gear . 



Splash-Pres. 
Splash-Pres. 



! Splash I Piston 



Single. 

Sbgle.i 

Single.! 

Single. 
Single. 

Dual- 
Single. 

Single. 
Single. 

Single. 



Bosch. 
Boach 



Splash [Gear. Single. 

Splash I Gear. . Single. 



I Splash. 



. Gear. Dual. 



Splash-Pres. . Gear. 



;Single. 
Single. 



Splash-Pre*. 
I Splash 



Pressure 

Splash. . . 



Splash-Pres. 

Splash 

Splash 



Splash . 



Pressure . . 

Splash 

Splash-Pres. 

[Splash 

I Splash 



Gear J Dual. 
Piston I Dual. . 
Piston ! Dual- 
Gear. .ISingle. 
Piston I Single 

Piston Single 

{Single 

Piston Single. 

Single. 
Single. 



Gear. 



Vane. . Single 
Piston Single. 

Piston | Single. 
Piston Single, 



Conn. 
Conn. 



Bosch 

Conn . . 



Splitdorf. . 
Splitdorf.. 

Conn .... 



Delco. 
Delco 



Eisemann. 



Splitdorf. . 
Sjplitdorf . . 
Eisemann. 



Delco.. 

Remy 

Delco.. 



Delco 
Delco. 



Splitdorf. . 
Splitdorf. 



Boach. 



Hand.. 
Hand. 
Hand. . 

Hand. . 
Hand. 



HAA... 
HAA... . 



Hand. 
Hand. 



Hand. 



■ii 
Z 



Schebler. . 

Strombrg. 
Strombrg. 



Zenith. 
Ball 



HAA. 
HAA. 



HAA.. 
Atmtc. 



Hand. 
Hand. 



Hand. 
Hand. 



Strombrg. 
Strombrg. 

Own 



Own.... 
Zenith. . 



Schebler. . 
Schebler. 



.Own. 
Own. 



Stewart . . 
Rayfield. 



Hand... Schebler. 



Hand. 

Hand. 

Hand. 

Hand 

Hand 
Hand 

Hand 

Hand. 
Hand. 

Fixed. 

Hand. 
Hand. 

Hand. 
Hand. 

Hand. 
Hand. 

Hand. 

Hand. 
Hand. 

Hand. 



Hand. 
Hand. 
Hand. 



HAA.. 
Hand. 
HAA.. 

HAA.. 
HAA.. 

Hand. 
Hand. 
Hand. 

Hand. 



I Rayfield . . 
Zenith... 
Strombrg. 

K-D 



Strombrg. 
Strombrg. 

Schebler. . 

Zenith. . . 
Zenith... 



] 
1 



Vacuum 
Vacuum- 
Vacuum. 

Vacuum. 
Vacuum 



Vacuum. 
Vacuum 

Vacuum. 
Vacuum 

Vacuum 



Gravity. 
Vacuum. 

Vacuum. 
Vacuum. 



Vacuum. 
Vacuum. 

Vacuum. 
Vacuum. 
Prea-Gr 

Gravity. 

Vacuum. 
Vacuum 

Vacuum. 

; Vacuum. 
; Vacuum 



A.W.T. . Gravity. 



T 
c 



ELECTRIC STSTQ 



2E 



Yee 



Yea. 
Yea. 



Yea- 
Yea.. 

Yea.. 
Ye».. 

Yea. 



No.. 
Ye«.. 

Yea.. 
Ye»- 

Ye... 
Yes.. 

Yea.. 
Yes . 

Yea- 

Ye».. 

Yes.. 

Yes.. 

Yes. 

Yes . 
Yes 

Yes 



Auto-1. 
Auto-I. 
Auto-1. 

Bijur. . 
Bijur. . 



GAD. 
GAD. 

Aplco 



Zenith. . . 
iRayfield. 

Ischebler- 
Schebler- 

Schebler- 
Schebler. 



Vacuum- 
Vacuum 



Pressure. 
Vacuum 



Vacuum. 
Vacuum 



No- 



Yes 
Yea 



Yes 
Yea 



Zenith . . Gravity. 



Rayfield. . 
Strombrg. 



Vacuum 
Vacuum 



Strombrg. Gravity. 



Yea 
Yes 



Yes. 
Yes 



Yes 



Rayfield. . 
Rayfield. 
Rayfield. 



Strombrg. 
Marvel... 
Marvel. . . 

Johnson . 
Marvel 



Vacuum. 
Vacuum. 
Pressure. 



WardL. 
WardL 



Own. 
Own. 



WesUate. 



Westbae. 
Wcatbaw- 



Westhae.. 
Wcatbaw.. 



Westhse. 
Weatbse. 



Westb* 



GAD 
GAD 

Aplco 



Wettfc* 
Boach 



Westhse 
Wettbw 



Dan 



V-B.L 'UiX . 

U.S.L 05i 

i 

GAD. 



Remy 

Weatha*.. 

Boach... 

Simms-H 

Westhse.. 
Weethse. 

Disco 



i 

2 



Anttvi . 
Antc4 
Autoi 



WardL 
Ward: 



GAD 



Westhse. 

Aplco. . . . 



Wagner. 

Auto-1. . 



Disco 
Disco. 



Auto-L.. 



Defco. 
Delco. 



GAD 



Yes . Westbae. 
Yea- Westhse. 
Yes. . Westbae. 



Vacuum lYea. 
Vacuum :Yes. 
Vacuum Yea. 

I 

Vacuum . . No. . 
Vacuum . . Yes . 



Varies. Vacuum. 
Strambrg* Gravity. . 

Gravity. . 



Vacuum 



Master 



Delco 


HAA . 


Own 


Remy 


Hand- 


Strombrg. 




Hand . . . 


Rayfield. . 


Conn 


Hand- 


Schebler. . 


Conn 


Hand... 


Rayfield.. 



Pressures 

Gravity. . 
Gravity . . 

Gravity.. 
Gravity- 



Yes 
Yes. 
Yes 

Yes. 



Yea 



Yes 
Yas. 



Yea.. 
Yea.. 



Delco 
Remy. 
Delco 

Delco 
Deleo. 



ApJco 

Wagner 
Wagssr 

Disco 
Disco 

Astc-I 

Defco 
Deko 

GAD 



Defco 

Rest? 



Auto-1 Aitc-L 

AutoJ rAstc-l 

Astc-I 



Auto-1 .. . 
Own. v . .. 



Bijur. . 

GAD. 
GAD. 



AJUa-Ch. 
Remy... 



Owa 



GAD. 
GAD 

Auw-Q 
Bsmy 



ABBREVIATIONSr— Cylinder 
Between V, Inside; Opposite. 
Splash Pressure, Splaah-Pres. 
rotor: Stromberg, Strombrg. 

<TiDotson ako fnrmahed. 



L-Head. L: T-Head. T. Make of Motor: HerscheU-SpiUman. Hersch-SpiU; Rutenber A Beaver, Rut. ABeav.; Golden. Belknap A Swarta, G.B.AS. Valvw Ucaosr. 
Left and Head, LAHd; Knight, Kni. _ Camshaft Drive: Helical, Hel'l; Spur, Gears, Spur. Caaljat pealstjen: Thermo Syphon. T; Pump, P. tes sic a t iaai Systwa 



Make: Westinghouas, Westhse; Connecticut. Conn; Atwater Kent. At Kent. 



: Hand and Automatic. HAA; Automatic Atmtc. Make) of Carat 



Digitized by 
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1251 



THE AUTOMOBILE 

Their Technical Specifications— Continued 



TRANSMISSION 



1 


GEARSET 


S 




o 


M 

a 

u 

C 


* 

1 


1 

•J 

j 


1* 


6 

1 

£ 


aj 

u 


3 
s 


!one.. 
Jon©.. 
!oae.. 


Sd... 
Sd... 
8d... 


UnitM.. 
UnitM.. 
UnitM.. 


3 
3 
3 


Sp.B.. 
Bevel. 
Bevd. 


Rad.Rd 
Spring.. 
Spring.. 


Float.. 
Float.. 
Float. . 


late.. 
late.. 


Sel... 
Sel ... 


Amid. . . 
UnitM. 


4 

3 


Worm. 
Sp.B . 


Spring.. 
Spring.. 


Float. . 
Semi-F. 


>isk . 
late . 


Sd... 
Sel... 


UnitM.. 
UnitM.. 


3 
3 


Sp.B.. 
Sp.B . 


Spring.. 
Spring.. 


Float. . 
Float... 


'.one.. 
!one.. 


Sel 

Set!" 


UnitM 
UnitM:! 


3 
3 


Sp.B. . 
Sp.B.. 


Spring.. 
Spring.. 


Float.. 
Float. . 


>iek 


Sel... 


UnitM.. 


3 


Sp.B 




{Float. . 


Jone.. 
>uk.. 


£?* 

Sel... 


UnitX.. 
UnitM.. 


3 
3 


Bevel. 
Bevel. 


Tor.T. . 
Spring.. 


1 Float. 
{Float. 


m... 

)ul£ . 


Sd... 
Sel... 


UnitM.. 
UnitM.. 


3 
3 


Sp.B. . 
Sp.B. . 


Spring.. 
Spring.. 


1 Float. 
1 Float. 


)isk.. 
)ak.. 


Sel... 
Sd... 


Amid. . . 
Amid. . . 


4 
4 


Sp.B. . 
Sp.B.. 


Rad.Rd 
Rad.Rd 


Float. . 
Float.. 


Dak.. 
Jiek.. 


Sd... 
Sel... 


UnitM.. 
UnitM.. 


4 

3 


Bevel. 

Sp.B.. 


SpAT.. 
Spring.. 


Float.. 
Float. . 


Dak.. 


eel... 


Unit flf... 


3 


Sp.B.. 


Rad.Rd 


Float. . 


Hal* 


Sel... 


UnitM.. 


3 


Sp.B . 


Spring.. 


Float. . 


Diak . 


Sel... 


UnitM.. 


3 


Sp.B. 


Spring.. 


1 Float. 


?one.. 


Sel... 


UnitX.. 


3 


Sp.B. 


Tor.T.. 


2 Float. 


}ooe.. 


Sel... 


UnitM. 


3 


Bevel. 


Spring.. 


1 Float 


3one.. 
?one. 


Sel ... 
Sel... 


Amid. . . 
Amid. . . 


3 
3 


Sp.B. 
Sp.B.. 


Tor.T 
Tor.T. 


Float.. 
Float. . 


Disk.. 


Sd... 


UnitM.. 


3 


Bevel. 


Spring.. 


Semi-F. 


Disk.. 
Dak.. 


Sel... 
Sd... 


Amid. . . 
Amid. . . 


4 
4 


Sp.B.. 
Sp.B.. 


Spring.. 
Spring.. 


Float. . 
Float. . 




Frie . 




7 


Chain. 

Bevel. 
Sp.B . 


Frame.. 


Spec. . . 

Float . 
Float. 


Tone.. 


Sd... 
Sel... 


Amid. . . 
Amid. . . 


3 
3 


Spring.. 
Tor.T. . 


2one.. 

:om.. 


Sel ... 
Prog. 


Amid. . . 
Amid. . . 


4 

3 


Sp.B.. 
Sp.B.. 


Tor.T 
Tor.T. 


Float . . 
1 Float 


>iak.. 
Disk.. 


Sd... 
Sd... 


UnitM.. 
UnitM.. 


3 
3 


Bevel. 
Bevd. 


& 


Semi-F. 
{Float 


vone. 


Sd... 


Unit M.. 


3 


Bevel . 


Spring.. 


{Float. 


Tate. 
late. 


Sel... 
3d... 


Unit M.. 
Unit M.. 


3 
3 


Sp.B. 
Sp. B. 


Spring.. 


Float. . 
Float. . 


Dak.. 


Sd. . 


Amid. . . 


4 


Bevd. 


Tor.T.. 


Semi-F. 


2one.. 
3one.. 
-one.. 


Sd ... 
Sd... 
Sd... 


UnitM.. 
Unit M. . 
Amid. . . 


3 
3 
3 


Sp.B. . 

Sp.B 

Sp.B.. 


Spring.. 
Spring.. 
Spring.. 


Float.. 
Float. . 
Float. . 


Cone.. 
3one.. 


Sd... 
Sd... 
Sel... 


UnitM.. 
UnitM.. 
UnitM.. 


3 
3 
3 


Sp.B 

Bevel. 

Bevd. 


Spring.. 
Spring.. 
Spring. 


Float. . 
Float.. 
Float 


Cooe.. 
Cone.. 


Sel... 
Sd... 


UnitM.. 
UnitM.. 


3 
3 


Sp.B.. 
Sp.B.. 


Spring.. 
Spring.. 


{Float. 
{Float. 


Cone.. 
Cone.. 
Cone.. 


Sd... 
Sd... 
Sel... 


UnitX.. 
UnitX.. 
UnitX.. 


3 
3 
3 


Bevel. 
Bevel. 
Bevd. 


Tor.T.. 
Tor.T. . 
Tor.T.. 


Float. . 
Float.. 
Float. . 


Bee.. 


None 


Itifin , . . 


Ra . 


Sp.B.. 


Spring.. 


Float. . 


Dak.. 


Sd... 


UnitM.. 


-3 


Sp.B.. 


Spring. 


Semi-F. 


Dak.. 
Dak.. 


Sd... 
Sd... 


UnitX- 
UnjtM.. 


3 
3 


Sp.B.. 
Sp3, 


Tor.T. . 
Spring.. 


{Float. 
{Float. 


Dak.. 
Dak.. 


Sd... 
Sd... 


UnitX . 
UnitM.. 


3 
3 


Bevd. 
Bevel. 

\ 


Rad.Rd 
Rad.Rd 


Float. . 
{Float. 



■s 
z 



I 



RUNNING GEAR 



TIRES 



CONTROL 



5 



T 

s 

1i 



Make of 



AMI-FRICTION 
BEARINGS 



MAKE AND MODEL 



Saliaby. . . . 
Saliaby. . . . 
Saliaby. . . . 



Own. 
Own 



American. 
American. 



Own. 
Own 



Saliaby.. 
Saliaby.. 



Hen 
Heas. 



Own. 
Own. 



Timken... 
American.. 

Weat-M... 

American. . 
Saliaby. . . . 

Own 

Own 



West. M. 
West.M. 



Detroit.. 



4.10-1 
4.41-1 
4 41-1 

4.83-1 
4.10-1 



4.64-1 
4.64-1 



3.92-1 
4.25-1 



3.25-1 
3.75-1 

4.07-1 
4,00-1 

3.85-1 
3.85-1 

3.93-1 
3.93-1 

3.75-1 

4.64-1 

4.33-1 

3.69-1 

3.58-1 

3.07-1 
3.07-1 



Own. 
Own. 



Own 



Own. 
Own. 



Weat.M. 
Weat.M. 



Rune!. 
Rusael. 



Weat.M. 



4.41-1 
4.12-1 



4.25-1 
4.40-1 



4.00-1 
4.00-1 



Hees. 
Hew 



Easton. . 



Columbia. 
Columbia. 
Timken. . 



Weat.M.. 
Weat.M.. 
Weat.M.. 

Weat.M.. 
Weat.M.. 



Own. 
Own. 
Own. 



4.00-1 
4.60-1 



3.33-1 



4.68-1 
4.42-1 
4.08-1 



4.08-1 
4.25-1 
4.42-1 

4.42-1 
4.42-1 

4.01-1 
3.70-1 



American. 



Own..\. 

Saliaby.. 
Saliaby.. 

Lefever.. 
Saliaby. . 



3.50-1 



4 35-1 



4.41-1 
4.35-1 



4.00-1 
3.50-1 



120 



108 



96 



127 



125' 



34x4} 
32x4 
32i4 

34x4 
34x4 



33x4 
34x4 



34x4 
33x4 



34x4) 
34x4} 

34x4 
34x4 

37x5 
36x4} 

36x4} 
36x4} 

36x4} 



34x4 

32x4 

34x4) 

30x3) 

36x4) 
36x4) 

30x3) 

34x4} 

32x4 

32x3) 

34x4 
34x4 

36x4) 
34x4 

32x3) 
33x4 

30i3 

34x4 
33x4 

35x5 



36x4} 
34x4} 
36x4} 



34x4} 
32x3} 
33x4 

33x4 
33x4 

36x4) 

33x4 

31x4 

35x5 



36x4} 

32x4 
34x4 

29x3} 
33x4 



34x4) 

32x4 

32x4 

34x4 
34i4 



33x4 
34x4 



34x4 
33x4 



34x4 



34x4) 
34x4} 

34x4 
34x4 

37x5 
37x5 

36x4} 
36x4} 

36x4} 



34x4 

32x4 

34x4} 

30x3) 

36x4} 
36x4} 

30x3} 

34x4} 
32x4 

32x3) 

34x4 
34x4 

36x4} 
34x4 

32x3} 
33x4 

30x3 

34x4 
33x4 

35x5 



36x4) 
34x4) 
36x4) 



34x4) 
32x3) 
33x4 

33x4 
33x4 

35x4} 

33x4 

31x4 



37x5 

32x4 
34x4 

29x3) 
33x4 



Wood 
Wood 
Wood 

Wood 
Wood 



Wood. 
Wood. 



Wood 
Wood 



Wood 



Opt... 
Opt... 

Wood. 
Wood. 

Wood. 
Wood. 

Wood. 
Wood. 

Wood. 



Wood 

Wood. 

Wire. 

Wood 

Opt.. 
Opt... 



Ell... 
Ell.... 
Ell.... 

Cant.. 
{Ell.. 



Cant. 
Cant. 

{Ell. 
{Ell. 

{Ell. 



S-E... 
S-E... 

Cant.. 
Cant.. 

{Ell.. 
{EU.. 

Plat... 
Plat... 

Ell... 

{Ell.. 
{Ell.. 
Trans. 

{EU. . 

Cant., 
Cant.. 



Wood. I i Ell. 



Opt ... 
Opt ... 

Opt ... 

Wood 
Wood 

Wood. 
Wood 

Wood. 
Wood. 

Wood. 

Wood 
Wood. 

Wood. 



Wood. 
Wood. 
Wood. 



Wood 
Wood 
Wood 

Wood. 
Wood. 

Wood 
Wood. 
Wood 

Opt... 



Wood 



Wood 
Wood 



Wood 
Wood 



S-E... 
S-E... 

Ell... 

Cant.. 

Cant.. 

S-E... 
2-Cr.. 

{Ell.. 
{EU. . 

{EU.. 

{EU.. 
S-E... 

Ell... 



Cant. 
Cant. 
Cant. 



{Ell. 
}E1I. 
J Ell 

!EU. 
{EU. 

EU. 
EU. 
lent. 

S-E.. 



Plat.. 

Cant. 
Cant. 

4EU. 
{Ell. 



Left.. 
Left.. 
Left.. 

Left.. 
Left.. 



Left.. 
Left.. 



Left... 
Left.. 



Left.. 



Left... 
Left... 

Left... 
Left... 

Left... 
Left... 

Left... 
Left... 

Left... 

Left... 

Left... 

Left... 

Left... 

Left... 
Left.. 

Left... 

Left... 
Left... 

Left... 

Left... 
Left... 

Left... 
Left... 

Left... 
Left... 



Center. 
Center. 
Center. 

Center. 
Center. 



Center. 
Center. 



Center 
.Center 



Center. 



Center. 
Center. 

Center. 
Center. 

Center. 
Center. 

Center. 
Center. 

Center. 

Center. 

Center. 

Center. 

Center. 

Center. 
Center. 

Center. 

'Center. 
Center. 

Center. 

Center. 
Center. 

| Center. 
Center . 



VanSicklen.. 
VanSicklen.. 
VanSicklen.. 

Van Sicklen.. 
VanSicklen.. 



Stewart. 
Stewart. 



Stewart . 



Hoffecker . 
Hoffecker . 



Stewart. 
Stewart. 



Stewart. 
Stewart. 



Jones. . . 
Warner. 



Stewart. 



Stewart 

Stewart 

VanSicklen.. 
Stewart 



Warner. 
Warner. 



Stewart. 



Van Sicklen. . 
Van Sicklen. 



Stewart. 

Stewart. 

Own... 



Warner. 
Warner. 



Center 

'Center 



Left... j Center 



Left 

Left... 

Right. 



Center 
Center 

Right. 



Stewart. 
Stewart. 



Left... Center. 
Left... Center. 
Left. Center. 



Left.. 
Left.. 
Left.. 

Left.. 
Left.. 

Left.. 
Left.. 
Left.. 

Left.. 



Center. 
I Center. 
Center. 

Center . 
| Center. 

I Center. 
Center. 
Center. 



Left.. 



Left. 
Left.. 



Left.. 
Left.. 



Stewart. 
Stewart. 
Warner. 



Stewart. 
Stewart. 
Stewart. 

Stewart. 
Stewart. 

Stewart. 
Stewart. 
Stewart. 

Jones . . . 



Plain 3. 
Plain... 
Plain 3 

Plain 3. 
Plain3. 



Plain 3 
Plains 



PlainS 
Plain3 



Plain3 



Plain 3. 
Plain 4. 

Plain3. 
Plain... 

Plain 7. 
Plain 7. 

Plain 3. 
Plain 3. 

Plain 4. 

Plain3. 

Plain3 

Plain 4. 

Plain2. 

Plain4. 
Plain4. 

Plain ... 

Plain 3. 
Plain 3. 

Plain 3. 

Plain 3. 
Plain 3. 

Plain 3. 
Plain 3. 

Plain3. 
Plain 3 

Plain 2. 

Plain 3. 
Plain 3. 

Plain5. 



Plain 3 
Plain 4 
Plain 4 



Plain 3 
Plain 3 
Plain 3 

Plain.. 
Plain... 

Plain... 
Plain.. 
Plain 2 

Plain 4 



BaU . 
Ball 

BaU.. 

Ball . 
RoU.. 



Roll.. 
RoU.. 



BaU . 
BaU.. 



BaU.. 



BaU.. 
BaU.. 



Ball.. 
BaU.. 



BaU.. 
BaU.. 



Roll.. 
BaU 



Ball 



BAR. 
BAR. 
BAR. 

Ball ... 
Roll.. 



BaU.. 
BaU . 



Roll.. 
Roll.. 



RoU.. 



Ball . 
Ball . 



Ball.. 
Ball . 



BaU.. 
Ball., 



Roll. 
Ball 



RoU.. 
BaU.. 
BaU.. 

RoU.. 
Roll. 



Ball . 
Ball.. 



RoU.. 
Roll. 



BaU.. 



Ball.. 

BaU.. 

BAR. 

Roll.. 

BaU.. 
BaU.. 

BaU.. 

BaU . 
BaU.. 

None. 

BAR. 

BaU ... 

BaU.. 
BaU.. 

BaU... 
BaU.. 

BaU... 

Ball.. 
BaU.. 

Ball... 



BaU . 
Ball , 
BaU . 



BaU... 
BAR.. 
BAR.. 

BAR.. 
BAR.. 

BaU... 
BaU... 
BaU... 



BaU.. 
Roll.. 
BAR. 
Roll.. 



BaU.. 
Roll. 



BAR. 
BAR. 



None. 



RoU. 
RoU.. 



BAR. 
BAR. 



Roll.. 
Roll.. 



BAR. 



Ball... 
Ball.. 



Ball ... 



Roll. 
RoU.. 
Roll.. 



Roll.. 
RoU.. 
Roll.. 

Ball 

Roll.. 

RoU.. 
RoU. 
BaU 



Left- 



Center 
Center 



Center 
Center 



Warner , . . .tv Plain 3 



Stewart. 
Stewart. 



Stewart. 
Stewart. 



Plain 3 
Plain 3 



Plains 
Plain.. 



Ball . 

BAR. 
BAR. 

BaU.. 
RoU.. 



BaU.. 
BaU.. 

BaU.. 
BaU . 

Roll.. 
RoU. 

RoU.. 
Ball 

Roll. 

Ball 
Bdl 

RoU.. 

RoU.. 

BaU.. 
BaU.. 

RoU. 

BaU.. 
Ball 

BaU. 

Roll.. 
RoU., 

BaU 
BaU. 

BaU.. 
BaU. 

BaU.. 

BaU. 
BaU 

BaU.. 



Ball 



Roll. 
RoU. 



BaU 

RoU. 



Roll. 
RoU., 
RoU. 



Ball , 
Ball., 
BaU.. 

Roll. 
RoU.. 

Roll., 
RoU. 



RoU. 



RoU. 



Ball 
BaU 



BaU . 
BaU.. 



...JackaM.tS 
.Jackets, 3-41 
...Jackaao, 14 



. Janet* Faar 
K 

King, Eight 
.King, Eight E 



KiuJ,(-42 



Udngtan, (-L A 
Lexington, 4-K A 



L*cmmUU^46-M i 



Uriels? 



.Uvarna,7-M 
M 

...MaaUsan, T 



Marian, K 
MaraMa, 34 
. . . Maiwd 



. McFarlan, 6-T 
McFarlan, X 



Mecca, St 

. Mercer, 22-72 Taar 
. Marcar, 22-72 Ran 

.-Mete, 25 



Mitchell 

.Mitehdl Six 



Mdine-Knight, M K-S0 
Mdine-Kniflit, 4t 



. Mannar, C and R 
" «r,N 



Mum, M-2 

...Mm, 6-41 
...Ma«n,(-M 



National, Highway, 12 
Naltonal, Highway, 6 



O 

Oakland, S* 
Oakland, St 
Oakland, 38 



Overland, 86 
.Overland, 8J 
.Overland, 7S 



Owan-Magnatk 



Packard, Twin-Six 



. Paige, 6-3« 
Paige. 6-46 



. Partin Palmar, 2* 
Partto Palmar, 8-45 



ABBREVIATIONS: — Starter Make: Auto-Late. Auto-k Weatinghouae, Weathae; Gray A Davis, GAD; North East, N.E.; Allis Chalmers. Allia-Ch; Leeae Neville, Lecae-N. Ughting Make: Auto-Lite, Auto-1; 
Weatinghooae, Weathae; Gray A Davia, GAD: North Eaat, N .E; Alba Chaliners, AUis-Ch; Leeae NeviUe, Leeae-N. Gaaraat Tna: Selective, Sd; Progreasive. Prog. Gaaraet Lacataan: Unit with Motor, 
Unit Mj Unit with Axle, Unit X: Ainidahro, Amid. Fmal Driva: Spiral Bevd, Sp.B; Car Drivaa Thrwirh: Radiua Rods, Rad.Rd: Torsion Tube, Tor.T: Torsion Arm, Tor .A. Rear Alias Floating, 
float; Basjd-Fkathv, Semi-F; { >lc«tmg, {Float. Make el Asia: Danebury, Saliaby: Weston Mott. Weat.M; Walker- Weias, WaUter-W; Oarage Equipment Co., Gar.Eq.Co.; Rear Strings: Three-quarter 
HBptie, | Bk fWBfiptac, ftE; CenlleVer, Cant; Platform, Plat. Bearings: Roller. Roll BaU and Roller. BAR. 'Also 135. 



Digitized by 



1252 



THE AUTOMOBILE 



December SO, 1915 



1916 Passenger Automobiles Listed wit! 



MAKE AND MODEL 



Parlin Palmer, M 
Peterson, *-42 



Pathfinder, La Sail* 

Psthfinder, 8-A BandC. 

Peerless, 5« 



Pierce-Arrow, 6&-A-4 . 
Pierce-Arrow, 48-B-4. 
Pierce-Arrow, J8-C-4. 



Pilot, »-75 
Pilot, t-SS 
Pilot. »-45. 



Premier, 5-56. 



Pullman, 4. 



R 

Ragal, E 
Ratal. D. 
Raf'l. F. 



Raa, R . . 
Raa, M. 



Republic, E. . . 

Ross, Eight C . 
Ron, Eight A 

S 

Satan, 17 

Sa an, S-2 . .. 
Saion, 14-15.. 



Scrippe-Beeth, C. 
Scripps-Beeth, D. 



Simples, SO. 
Simplal, 4f. 
Simples, 59 



Singar 

SpauMing. H. 

Standard, S. . 
Standard, «. . 



Stearns Knight, 4. 
Staarru-Klught, (. 
Staarna-Knight, 8. 



Starling.. . 
Stewart, T. 



Studebaker 4-40. 
Studebaker, t-SO. 



Sluts, C 

Sluts, C, Raaditar. 



Sun. 



Trumbull, le-B 

V 

Valia, Biltwal, IS 

Velie, New Biltwel, 22. 

Vixen, J-P 



W 

Wsrne, Richmond. . . 
Wayne, Richmond 4. 



Westcort, 51 . 
Wostcett, 41. 



White. G.A.H.. 
White,.G.E.D.. 



WiDys-Knifhl, S4. 



.22... 
Wintan,22-A. 



Woods Mobiletto. 



3.250i5.00O 



5 000x7 
4.500x5 
4.000x5 

4 500x6 

3.875x5. 
3 000x5 



Bara and 

Stroke, 
Inches 



3.500x5 
3.250x4 



2.875x5. 
3 500x5 



4.000x5.500 



3.750x5 
3.750x4 



3.500x4.000 
3.750x5.000 
3 000x4 .500 

4.125x4 500 
3.562x5.125 

4.250x5.000 

3 .250x5 000 
3 .000x4 500 



2.875x4.500 
2 875x4 .500 
2.750x4.000 

3.000x4.250 
2.625x3.750 

6.375x6.500 
4.375x6.250 
6.375x6.500 

4.000x5.500 

4 .250x5 500 

3.000x5.000 
4.000x5.500 

3.750x5.625 
4.250x5.750 
3.250x5.000 

2.875x4.000 

3.500x5 000 

3.875x5.000 
3.875x5.000 

4.780x5.500 
4.750x5.600 

3.000x5.000 



2.875x4 000 



3 .500x5 250 
3.250x4.500 



2.750x4.000 



4.000x4.500 
4.000x4.500 



3.500x5.250 
3.250x4.500 



3.750x5.125 
4.260x6.375 



4.125x4.500 



4.500x5.500 
3.750x5.250 



2.625x4.000 



19.60 

25.35 

39.68 
29.40 

33 80 

60 00 
48.60 
38.40 

48 60 
36.04 
21.60 

38.40 

33.75 
22.59 



19.60 
22.50 
28.80 

27.23 
30.46 

43.35 



28.80 



28 



21 60 



13.23 



29.40 
25.35 



12.10 



27.23 



11.03 



192.4 

224.0 

389.5 
303.1 

331.8 

824.7 
524 8 
414.7 

572.5 
371.4 
212.0 



347.9 
187.7 



153 9 
220.9 
264.4 

240.5 
306.6 

426.6 

331.8 
264.4 



175.3 
175.3 
97.2 

120.2 
162.3 

590.0 
563.7 
590.0 

414.7 

312.0 

282.7 
414.7 

248.5 
489.4 
331 

103.7 



235.8 
353 8 



389.9 
389.9 



212.0 



103.7 



303.1 
224.0 



95.0 



339.3 
226.2 



303 
224 0 



226.4 
361.7 



240.5 



524.8 
347.9 



87.0 



CYLS. 



Own. 
Own. 
Own. 



Teetor. 
Teetor. 
Teetor. 

Own... 



1 

■s 

• 

■a 
z 



Lycoming . . 



Own 

Continental. 



Own. 



Port Huron. 

Own 

Port Huron. 



Own. 
Own. 



Wisconsin. 



Continental. 
Continental. 
Continental. 



Sterling . 
Sterling. 



Own. 
Own. 
Own. 



Hersch-Spill. 
Buda 



Hersch-Spill. 
Hersch-Spill. 



Own. 
Own. 
Own. 



Own. 
Own. 



Wisconsin. 
Wisconsin. 



Milwaukee.. 



Continental. 
Continental. 



Own. 
Own. 



Continental. 
Continental. 



Own. 
Own. 



Own. 
Own. 



Own. 



Left... 

Right. 

Head.. 
Right. 

Inside 

Opp.. 
Opp.. 
Opp... 

Opp... 
Opp... 
Right 

Opp... 

Left... 
Left.. 



Left.. 
Left... 
Inside. 

RAH.. 
RAH.. 

Opp... 

Inside. 
Right. 



Right. 
Right. 
Right. 

LAHd 

Head.. 



EG::: 

Opp... 

Opp... 

Right. 

Inside. 
Opp-. 

Kni... 
Kni... 
Kni... 

LAHd 

Right. 

Left... 
Left... 

Opp... 
Opp... 

Right. 

Right. 

Right. 
Right 

Right. 



Right. 
Right 

Right. 
Right 

Right 
Right 

Kni.. 

Right 
Right. 

Right. 



He!']. 

Hel'l. 

Spur. 
Hell 

Hel'l. 

Spur. . 

Hel'l 

Hel'l. 

Hel'l. 
Hel'l. 
Hel'l. 

Hel'l. 

Hel'l. 
Chain 



Hel'l 
Hel'l. 
Hel'l. 

Hel'l. 
Hel'l. 

Hel'l. 

Chain 
Chain 



Hel'l. 
Hel'l. 
Hel'l. 

Hell. 
Hel'l. 



Chain, 
Hel'l. 

Hell. 

Hel'l. 

Hel'l.. 
Hel'l., 

Chain 
Chain 
Chain 

Spur.. 

Hel'l. 

Hel'l. 
Hel'l. 

Spur.. 
Spur.. 

Hell.. 



Hel'l. 

Hel'l. 
Hel'l. 

Spur. 



Hel'l. 
Hel'l. 



Hel'l. 
Hel'l. 



Hel'l. 
Hel'l. 



Chain. 



Chain 
Chain. 



Hell. 



LUBRICATION 



Splash. 
Splash. 



Pressure. . 
Splash... 



Pressure. . 

Pressure. . 
Pressure. 
Pressure. . 



Splash 

Splash-Pres. 
Splash-Pres. 

Splash 



Splash-Pres. 
Splash-Pres. 



Splash 

Splash 

Splash-Pres. 



Splash. 
Splash. 



Pressure. 



Pressure.. 
Pressure. . 



Splash. 
Splash. 
Splash. 



Splash... 
Pressure. 



Splash... 
Pressure. 
Splash... 



Splash. 
Splash. 



Pressure. . 
Splash. .. 



Pressure 

Splash-Pres. 
Pressure — 



Splash-Pres. 
Splash 



Splash. 
Splash. 



Splash-Pres. 
Splash-Pres. 

Splash 



Splash 

Splash-Pres. 
Splash-Pres. 

Splash 



Splash. 
Splash. 



Splash-Pres. . 
Splash-Pres.. 

Splash-Pres. . 
Splash-Pres.. 

Pressure 



Pressure., 
Pressure.. 

Splash... 



Piston 
Piston 



Piston 
Piston 



Gear.. 
Gear.. 
Gear.. 

None.. 
Piston 
Piston 

Gear 

Gear.. 
Piston 



Piston 
Piston 
Gear.. 

Piston 
Piston 

Gear.. 

Piston 
Piston 



Piston 
Piston 
Piston 

Gear.. 
Gear.. 

Gear 
Gear 
Gear.. 

Gear.. 

Piston 

Gear.. 
Gear.. 

Gear.. 
Gear.. 
Gear.. 

Piston 

Piston 

Gear.. 
Gear.. 

Gear.. 
Gear.. 

Piston 



Piston 

Piston 
Piston 

Ring. 



Gear.. 
Piston 



Piston 
Piston 



Piston 
Piston 



Gear. 



Gear.. 
Gear.. 



Piston 



IGNITION 



Single. 

Dual.. 

Single. 
Single. 

Dual.. 

Doub. 
Doub. 
Doub. 

Single. 
Single 
Single. 

Single. 

Dual.. 
Dual.. 



Single. 
Single. 
Single. 

Single. 
Single. 

Dual.. 



Dual. 
Single. 

Single. 
Single 
Single. 

Single 
Single, 

Dual.. 
Dual.. 
Dual.. 

Single. 

Dual.. 

Single 
Dual.. 

Single 
Dual.. 
Single, 

Single. 

Single, 

Single 
Single. 

2-Pt. . 
2-Pt.. 

Dual.. 



Single. 

Dual.. 
Single 

Single. 



Single 
Single. 

Dual.. 
Dual.. 

Single. 
Single, 

Single, 

Dupl.. 
Dupl.. 

Single. 



■s 
z 



Conn. . 
Delco. 



Deleo. . . . 
Westhse., 



At Kent.. 



Hand. 
Hand. 



Hand. 
Hand. 



Beech. 
Bosch 
Bosch. 



Westhse. 
Westhse. 
Deleo... 



Delco*... 

Simms. . . 
Splitdorf.. 



Conn. 
Conn. 
Conn. 



Remy.. 
Remy. . 

Delco.. 



At Kent.. 



At Kent. . 
At Kent.. 
At Kent.. 

At Kent. . 
At Kent.. 



Bosch.. 
Bosch.. 
Bosch.. 

Bosch.. 

Simms. 



Westhse. . 
Splitdorf.. 



Remy 
Bosch. 
Remy. 



Opt 

Westhse. . 



Remy.. 
Remy. . 



Bosch. 
Bosch. 

Remy.. 



Splitdorf... 

At Kent. . . 
Remy 



At Kent.. 



Splitdorf... 
Splitdorf... 



Delco. 
Delco. 



Bosch. 
Bosch. 



Splitdorf... 



Botch. 
Bosch. 



Bosch.. 



HAA 



Hand. 
Hand. 
Hand. 

HAA.. 
HAA.. 
HA A.. 

Hand. 

Hand. 
Hand. 



Hand. 
Hand. 
Hand. 

Hand. 
Hand. 

Hand. 

HA A.. 
HA A.. 



HAA... 
HAA .. 
Atmtc.. 

Atmtc.. 
Atmtc.. 

Hand.. 
Hand.. 
Hand.. 

Hand.. 

Hand.. 

Hand.. 
Hand.. 

Hand.. 
Hand.. 
Hand.. 

Atmtc.. 

Atmtc.. 

Hand.. 
Hand.. 

Hand.. 
Hand.. 



Hand. 



Hand. 



Atmtc., 
Atmtc. 



Hand.. 



Hand. 
Hand. 



HAA . 
HAA.. 



Hand. 
Hand. 



Hand. 



Hand. 
Hand. 



Hand. 



CARBURETION 



z 



Schebler.. 

Strombrg. 

Strombrg. 
Strombrg. 



Own. 
Own. 
Own. 



Strombrg 
Strombrg, 
Rayfield.. 

Rayfield.. 

Strombrg. 
Strombrg. 



Stewart. 
Stewart. . 
Stewart. 

Johnson. 
Johnson. 

Rayfield. 

Zenith.. 
Zenith.. 



Rayfield.. 
Rayfield.. 
Mayer. .. 

Zenith... 
Zenith... 

Newcomb 
Newcomb 
Newcomb 

C.R.G. . . 

Rayfield. 

Zenith... 
Rayfield.. 

Schebler. 
Strombrg, 
Rayfield.. 



Opt 

Rayfield.. 

Schebler.. 
Schebler.. 

Strombrg. 
Strombrg. 



Zephyr. . . 

Strombrg. 
Strombrg. 

Zephyr... 



Strombrg. 
Strombrg. 

Rayfield.. 
RayfieW. 



Own. 
Own. 



Tillotsn. . 

Rayfield.. 
Rayfield.. 

Carter... 



I 
1 



Gravity . . 

Vacuum. 

Vacuum. 
Gravity. 

Vacuum. 



Tea 

Yea 



Yes 



Pressure. 
Pressure. 
Pressure. 

Vacuum. 
Vacuum. 
Vacuum. 

Vacuum. 

Gravity. 
Gravity. 



Gravity. . 
Vacuum.. 
Vacuum.. 

Gravity . . 
Vacuum.. 

Vacuum. . 

Vacuum.. 
Vacuum. . 



Gravity. . 
Gravity. . 
Gravity. . 

Vacuum*. 
Vacuum. . 

Pressure. . 
Pressure.. 
Pressure.. 



Yes. 



Yes. 

No.. 



Vacuum 
Vacuum . . 



Vacuum 
Pressure. 



Gravity. 
Pressure. ., Yes. 
Vacuum. . Yes. 

Gravity. 

Vacuum. 



Yes 
Yes 
Yes. 

Yes 

Yes 
Yes. 



Yes 
Yes 
Yes 

Yes 
Yes 

Yes 

Yes. 
Yes. 



ELECTRIC ST! 



I 
Z 

I 



Federal... Im 
Delco. ... fe 



Delco >• 
Westhse !n 



GAD. 



WestftK >n 
WesUw i-i 
Westhse . i"i 

Westhse... !l sj 
Westhse 5s* 

Deleo.... Be=j 



Yes 
Yes 
Y'es 

Y'es 
Yes 

No.. 
No.. 
No.. 



Yes 



Deleo*.. 

Westhsr 

Apleo... 



Dyneto . 
Dyneto . 
Dyneto . 

Remy... 
Remy... 



Deleo . 



Ear 



Detroit, 



Detroit. Ik» 
Detroit, tw 



Bijur 
Busr . 



Gravity. . 
Gravity. . 

Pres.-Grs, 
Pres.-Gra.Ye> 

Vacuum. . Yes 



Yes 
Yes 



Yes 

Yes 



Yes 



Gravity . 

Vacuum 
Vacuum 

Gravity. 



Gravity. 
Gravity. 

Vacuum. 
Vacuum 

Vacuum. 
Vacuum. 

Vacuum. 

Vacuum. 
Vacuum. 

Gravity. 



Yes. 



Yes 



RosWr ijrr* 
RuahmoR 'if* 
Rushmorr ISas 

Wests* [»"»*" 

Ebu .. 

Wests* 
Worth* 

(Cask* ..*•» 

GAD ... |«! 
Wests* 

Optional ■ 

Went* 



Wignrr 
Wepw 

Remy 
Remy 

Rem) 



far- 



.be 



:Rsc 



Yei. 



RAM*.. »>" 



GAD 
Remy 

Noor 



it- 
Set 



5j« • 



Apleo 
Apleo 

Deleo W 

OWT, 

On t* 

AstoJ-V 

,W 

.» ■ 



Bijw. 



Tel.. None 'f 



ABBREVIATIONS:— Cylinder Shape: L-Head, L: T-Head, T. 
Between V, Inside; Opposite, Opp; Left and Head, LAHd; I 
Splash Pressure. Splaah-Pres. Ignition Make: Westinghouse, 
rotor: Stromberg, Strombrg. 
Remy aa» supplied. 



Make el Meter: Herachell-Spillman, Hersch-Spill; Rutenber A Beaver. Rut.ABeav.; Golden. Belknap A Swarts. G "jjji 
' ht, Kni. Camshaft Drive: Helical, Hel'l; 8pur Gears. Spur. Cooling Circulation: Thermo Syphon. T, Pump, P . LM *SZji^ 
esthse; Connecticut, Conn; Atwater Kent, At Kent. Ignition Control: Hand and Automatic, HAA; Automatic Amur- rsn> 



Digitized by 



December 30, 1915 



1253 



THE AUTOMOBILE 

Their Technical Specifications — Continued 



TRANSMISSION 



GEARSET 



I] 



7 



RUNNING GEAR 



TIRES 



CONTROL 



.1* 
• ? 



Make of 
Speedometer 



J 

I* 

it 



ANTI-FRICTION 
BEARINGS 



MAKE AND MODEL 



Disk 

Cone. 

Disk. 
Diak.. 

Disk. 

Cone. 
Cone. 
Cone. 



Cone. Sri 
C •• -M. 
i\ - 

Disk.. Sd . 

Dik.. Set.. 



Disk. 



Jone. 
jOiie. 
Jone. 

>isk.. 
risk 



Sal 



Sel.. 
Set.. 
Sd.. 

Sel.. 
Sel . 



t'nitM. 

UnitM. 

UnitM. 
I'nitM. 

Unit M. 

Amid . 
.Amid. . 
Amid. . 

Amid. . 
! nil M. 
I'nitM. 

UnitM. 

Unit M. 
Unit M. 



I'nitM. 
Unit X 
I'nit.V 

Amid . . 
Amid. . 



one. 


Sd 


. Amid. . 


4 


ate. 


Sd 


.. UnitM. 


3 


isk 


Sei. 


. L'nitM. 


3 


it«.. 


Sel. 


. UnitX 


3 


.te- 


Sd 


UnitX. 


3 


le . 


Sd. 


. UnitX.. 


3 


k 


Sel.. 


. L'nitM. 


3 




Sel.. 


. L'nitM. 


3 


[.. Sel.. 


Amid 


4 


e . Sd . 


Unit M. 


4 




tel.. 


Amid . . 


1 




w.. 


UnitM. 


4 




el... 


.Amid . . . 


3 


.(Sel .. 


UnitM.. 


3 


.Sel... 


1' nit M. 


3 


Sel... 


L'nit M. 


3 


. Sel... 


I'nitM. 


4 


. Sel .. 


Unit M. 


3 


jsel ... 


UnitM. 


3 


(Sel . 


L'nit M. 


3 




... 


.nitX 


3 


iSel .. 


.'nit X. . 


3 


s. 


.. I 


nit X.. 


3 


s, 


.. 1 


'nitX.. 


3 


Sel 


. 1 


nit M. 


3 




. J L 


nit X. . 


3 



el . l'nit M 
el... I'nitM. 



ri. f Hear. . . 



i t'nit M. 
L'nitM. 

Unit M. 
I l'nit M. 

Amid . . . 
Amid . . . 

l'nit X. . 

UnitM. 
Unit M. 

Unit X. . 



Bevel 

Bevel 

Sp.B . 
Sp.B. 

Sp.B. 

Sp.B 
Sp.B. 
Sp.B. 

Bevel 
Sp.B 
Sp.B 

Sp.B. 

Bevel 
Bevel 



Bevel 
Bevel 
Bevel . 

Bevel . 
Sp.B 

Bevel 

Sp.B 
Sp.B 



Sp.B 
Sp.B 
Bevel 

Bevel 
Sp.B. 

Sp.B. 
Sp.B 
Sp.B 

Sp.B 

Bevel 

Sp.B 
Bevel 

Sp.B . 
Sp.B. 
Sp.B 

Bevel 

Sp.B.. 

Bevel 
Bevel 

Bevel . 
Bevel . 

Sp.B.. 



Spring.. 

Spring. . 

Spring.. 
Spring.. 

Spring.. 

Spring.. 
Spring.. 
Spring.. 

Spring.. 
Spring.. 
Sprint 

Tor.A 

Spring.. 
Spring.. 



Tor.T, 

Rad.Rd 

Rad.Rd 

Spring.. 
Spring.. 

Rad.Rd 

Spring. 
Spring. 



Tor.T 

Tor.T.. 

Tor.T 

Spring. 
Spring. 



Spring 

Toir 



Red Rd 
ng 
T 

Spring 

Spring 



spring.. 
Tor.T 



Bevel 

Sp.B. 
Sp.B. 

Chain 



pnng. 
Spring. 
Spring. 

Spr ing 

Spring. 

Rad Rd 
Rad.Rd 

Rad.Rd 
Rad.Rd 

Spring.. 

Tor.T. 

Spring. 
Spring. 

Arms. 



Bevel, 
Bevel 

Sp.B 
Sp.B. . 

Bevel . 
Bevel. 

Bevel. 

Sp.B.. 
Sp.B.. 



Tor.T, 
Tor.T 

Spring. 
Spring.. 

Rad.Rd 
Rad.Rd 

Tor.T . 

Spring.. 
Spring.. 

Tor.T. 



Float . . 

Float . 

Float . . 
Float. . 

Sexni-F 

Semi-F 
Somi-F 
Semi-F. 

Float. . 
Float. . 
Float . . 

Float. . 

Float . . 
Float . 



Float. . 
1 Float, 
i Float. 

Semi-F. 
Float. . 

Float . . 



Float 
i Float 



Gar.Eq.Co 
Weat.M. 

American. 

Salisby... 

Timken . . 



Own 
Own. 
Own. 



Timken. . 

Hess 

Hess 



Timken. 



Timken . 
Timken . 



Peru 
Peru 
Peru. 



Own. 
Own. 



American. 



1 Float 
j Float 

Semi-F. 

i Float . 
i Float 

i Float 
Float . . 
i Float 

Float ... 

Float 

Semi-F. 
Float . . 

Semi-F. 
Float . 
Scmi-F. 

1 Float 

Scmi-F. 

Float . 
Float.. 

i Float. 
; Float. 

Float. . 



Semi-F. 

Semi-F. 
i Float 



Timken . 



Timken 
Timken . 
Timken . 



Own ... 
Russel . . . 



Own 
Own 
Own. 



Timken . 
Met. Prod 



Timken . 
Wcst.M. 



Own. 
Own. 
Own. 



American. 
Timken . . 



Own. 
Own 



Stutx... 
Stuti . . . 



Hess 



Warner... 



Timken . 
Wcst.M. 



Davis 



Semi-F. 
Semi-F' . 



Semi-F. 
Semi-F 



Semi-F. 
Semi-F 



Float . 



Float . . 
Float. . 



Own. 
Own 



Timken. . 
Timken. . 



Own.. 
Own.. 



Own 



Timken . 
Timken . . 



Own. 



4 00-1 

4 00-1 

4.30-1 
4.00-1 

4.42-1 

Option . 
Option. 
Option . 

3 66-1 

4 00-1 
4.50-1 

4 .08-1 



4 25-1 



4 25-1 
4 00-1 
4 00-1 

4 00-1 
4 00-1 

4 00-1 



4 45-1 



4 75-1 
4 75-1 
4.75-1 

4 70-1 
4 70-1 

2 13-1 

3 0O-1 
2.75-1 

3,50-1 

3.75-1 

4 45-1 
4 00-1 

4 50-1 
3.40-1 
4.75-1 

3.80-1 

4 75-1 

4 00-1 
3 70-1 

3.50-1 
3.06-1 



3 6H-1 



4.08-1 
4.25-1 



4 00-1 
4 "'i-l 



4.45-1 
4.45-1 



4.0S-1 
4,45-1 



Uli 

117 

130 
122 

125 

147 5 
142 
134 

132 
120 
IIS 



112 
112 
88 

II" 
1111 

137 
143) 
137 

138 

120 

121 
126 

119 
134' 

123 

102 

127 

112 
122 

130 
120 



Ml 



115 

133.5 



32x3 J 

32i4 

35x5 
35x4) 

35x4) 

37x5 
37x5 
36x4) 

37x4) 

34x4 

32x4 

36x4) 

36x4) 
31x4 



30x3) 

3.1x4 

33x4 

34x4 
34x4) 

36x4) 

34x4 
34x4 



32x3) 
32x3) 
28x3 

30x3) 
32x3) 

36x4) 
36x4) 
36x4) 

35x5 

36x4 

35x4 
36x4) 

34x4 

37x5 
35x4) 

30x3) 

34x4) 

34x4 
34x4 

:;ur 
34x4) 



28x3 



34x4 
32x4 



34x4 

33x4 

35x4) 
34x4 

32x4 
36x4) 

34x4 

37x5 
36x4) 



32x3) 

32x4 

35x5 
35x4) 

35x4) 

38x5) 

37x5 

36x4) 

37x4) 

34x4 

32x4 

36x41 

36x4) 
31x4 



30x3) 
33x4 
33x4 

34x4 
34x4) 

36x4) 

34x4 
34x4 



32x3) 
32x3) 
28x3 

30x3) 
32x3) 

37x5 
37x5 
37x5 

35x5 

36x4 

35x4 
36x4) 

34x4 

37x5 
35x4) 

30x3) 

34x4) 

34x4 
34x4 

34x4) 
34x4)J 



28x3 



34x4 
32x4 



28x3 



34x4 
33x4 

35x4) 
34x4 

32x4 
36x4) 



37x5 
36x4) 



Wood 

Wood 

Wire 
Wood 

Wood 

Wood 
Wood 
Wood 

Wood 
Wood 
Wire 

Wire* 

Wire 
Wood 



Wood 
Wood 
Wood 

Wood 
Wood 

Wood 

Wood 
Wood 



Wood 
Wood 
Wood 

Wire 
Wire 

Opt . 
Opt . 
Opt 

Opt.. 

Wood 

Wood 
Wood. 

Opt 
Opt . 
Opt . 

Wood 

Wood 

Wood 
Wood 

Opt . 
Wood 

Wood 



Wire 

Wood 
Opt.. 



Wood 
Wood 

Wood. 
Wood 

Wood 
Wood 

Wood. 

Opt... 
Opt... 



I Ell. 

I Ell. 

JEll. 
Cant. 

Plat 

Ell 
ED. 
Ell. 

S-E.. 
Cant. 
Cant. 

8-E... 

JEU. 
Cant. 



Cant. 
Cant. 
Cant. 

| Ell 
Cant. 

ISO. 

S-E . 
J Ell.. 



Cant. 
Cant. 
Cant. 

Cant. 
Cant. 

S-E.. 
S-E. . 
S-E. . 

Cant. 

iEll. 

S-E . 

: eh 

Cant, 
j Ell. 
Cant. 

Cant. 

Cant. 

1E1I 
iEH 

S-E. . 
S-E. . 

S-E.. 



Cant. 



Ell. 
Ell. 



Coil.. 



)E1!.. 
JEM . 

Cant.. 
Cant.. 

1EI1.. 
1 Ell . . 

1 Ell . . 
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Stewart. 
Stewart. 

Stewart. 
Stewart . 
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Plain .. 
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Roll- 



Ball . 

Roll- 
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Ball . 
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Ball . 
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Ball 
Ball 
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Partin Palmer. 32 
P.leraon, 6-42 



Pathfinder. Li Salle 
Pathfinder, 8-A. B and C 

Peerleai, 56 



neroe- Arrow, 



38-C-4 



Pilot, *-75 
Pilot, 6-55 
Pilot, 6-45 



R 

Regal, E 



Ro... Eight C 
" ' t A 



S 
, 17 
,S-2 
Saion, 14-15 



Scrippi-Booth, C 
Serippt-Boolh, D 



Simplex. 50 
Simplex. 46 
Simplex, 50 



Sinier 
,H 



Stearru-Knight, 4 
Stearns-Knifht. i 
Stearnx-Knight, 8 



.. Sterling 
Stewart, T 



Slutx, C 

Stuti, C, Road»ter 

Sun 



Trumbull, 16-B 

V 

. . Velie, Biltwel, IS 
Velie, New Biltwel, 22 

Vixen. J-P 



W 

Wajne, Richmond 
Warne. Richmond 4 



Wextcott. 51 
Weslcoll. 41 



White. G.A.H. 
..White, G.E.D. 



.Wi!l„-Kni,hl,M 



Winton,22 
Winlon, 22-A 



Wood. Mobilette 



VI IONS: — Starter Make: Auto-Lite, Auto-1; Weatinghouae, Weathae; Gray A Davia, GAD; North East, N.E.; Allia Chalmers, AUu-Ch; Leeae Neville, Leeae-N. Lighting Make: Auto-lite, Auto-I- 
«houae, Weathae; Gray A Da via, GAD; North East N.E.; Alba Chalmers, Albe-Ch; Leeae Neville, Leeae-N. Gaaraat Tne: Selective, Sel; Progreasive, Prog. Gaaraat Location: Unit with Motor, 
f; Unit with Axle, Unit X; Amidabip-Amid. Final Drive: Spiral Bevel, Sp.B; Car Drhrea Threngh: Radius Rods, Rad.Rd; Torsion Tube, Tor.T; Torsion Arm. Tor.A. Rear Ada: Floating, 
Semi- Floating, 8emi-F; I Floating, f Float. Make el Axle: Salisbury, Salisby; Weston Mott, Wcst.M; Walker-Weiss, Walker-W; Garage Equipment Co., Gar.Eq.Co.; Rear Saringa: Three^narter 
:. | EU; Semi-Elliptic, S-E; Cantilever, Cant; Platform, Plat. Bearings: Roller, RoU; Ball and Roller, BAR. ♦Akw 140. 
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Old European vs. New Amer- 
ican Racing Cars 

By Louis Delage, 
L. Delage * Cie, Courbevoie, France 

EDITOR The Automobile: — In your issue of Oct. 14 you 
publish an article entitled America's Engineering Tri- 
umph, with a sub-title reading Europe's Finest Cars 
Completely Vanquished by the Product of American Engi- 
neering Skill. 

Will you allow me, sir, as the builder of one of these cars, 
to make a few reflections? Can you in all truthfulness say 
that you have defeated the finest European cars? Do you 
think it is really just to compare cars designed and built dur- 
ing the present year with racing cars constructed two and 
a half years ago? Since that time, it must be admitted, you 
in America have worked hard at the problems of efficiency of 
motors and automobile mechanism, while we have been able 
to do nothing? English, French and German automobile man- 
ufacturers, against whom your own manufacturers have just 
competed, have, unfortunately, had another and more im- 
portant task on hand. 

Europe Originated Ideas 

Again, you state that this rout of European cars has been 
brought about by the genius of American ideas. Here again, 
sir, I must ask you if you can honestly uphold such a claim? 
This letter has not been written with any idea of belittling 
the winning American cars. But accompanying this article 
are two mechanical drawings of the winning motor. These 
drawings show that this wonderful motor possesses the Peu- 
geot crankshaft built up in two parts according to the Delage 
method. The lubrication system is that of the Delage cars. 
The camshaft drive is Peugeot type. The combustion cham- 
ber, the valves, and the camshaft are Mercedes. The connect- 
ing-rods and pistons and their method of attachment are Peu- 
geot and Sunbeam. The general characteristics of the motor, 
the bore and stroke, are Sunbeam, Peugeot and Delage, these 
same characteristics having also been adopted by Mercedes 
in the last French grand prix. In view of this, can you in 
all honesty make very serious claims in favor of American 
mechanical skill? 

Admires Stutz Performance 

I must again repeat that I do not wish by this letter to 
deny the incontestable value of the Stutz cars, nor do I wish 
to belittle the splendid results obtained by Stutz in this race. 
But I do believe that you Americans are better sportsmen than 
to seek to compare your new cars with our old ones, and to 
give to your new cars more merit than they really possess. 

Some day circumstances will allow us to line up by the side 
of American cars with racing machines designed and built 
at the same time as your own; we shall compete with our 
own drivers and our own mechanicians; we shall have our 
own workshops established by the side of the track, with 
everything that our men may need to put their cars into the 
best possible racing condition. If you win then, but not until 
then, you can claim to have completely vanquished Europe's 
finest cars. 
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I hope that day may come soon. It will give me the great- 
est personal pleasure to compete against your national cham- 
pions, as we did so successfully at Indianapolis two years ago. 

Engineering Is Evolution — Not 
Revolution 

By Harry Stutz, 
President Stutz Motor Car Co. 

EDITOR The Automobile: — There has been a tendency 
in some quarters to contend that much of the engineer-' 
ing in the Stutz is of foreign origin. Especially is this 
tendency shown since the American car showed its heels to 
the fastest cars racing in 300 cu. in. class Europe has ever 
produced. The demonstration took place on the lightning- 
fast Sheepshead bay course and it was the most pronounced 
demonstration of superior quality that any car ever made in 
a competitive test — the Stutz winning both first and second. 
European automobile trade journals and a very few Amer- 
ican publications have tried to show that the Stutz cars were 
very similar to the foreign cars. But for that matter, so are 
all very fast cars, because the principles of engineering which 
are employed in making fast cars are universal and almost 
standard. To deny the fundamentals of fast construction 
would be suicidal on the part of any maker who seriously 
contemplates making a showing against the world's fastest 
cars. 

American Stamina Won 

At the same time it must be remembered that one of the 
things which won for Stutz was stamina. Speed was present 
but it was American stamina which tipped the scales the right 
way and brought an American car home the winner. 

It would be ridiculous for an American writer to violate 
the precepts of good composition set down by Milton, 
Macaulay and Shakespeare. No American painter would 
violate the laws of drawing evolved by the world's great mas- 
ters. American writers and painters may some day do for 
art what the Stutz did for racing, namely, bring the cham- 
pionship to our side of the Atlantic, but if they do they will 
not accomplish this end by working along new and revolu- 
tionary lines. Engineering, as well as art, is an evolution, 
not a revolution. That which is good is clung to— that which 
proves wrong is eliminated by time. If America had failed 
to recognize this fact a European car would at this moment 
be the world's champion instead of an American. 

Europe has not hesitated to adopt everything American 
that has looked good to it They have adopted our sub- 
marines, our telephones, our aeroplanes, our smokeless pow- 
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der and a thousand and one other things that we have done 
better than they. If we in turn find something that they 
have contributed to the world's sum total of knowledge why 
should we deny ourselves the benefit of it? The trick comes 
in adapting European ideals to our conditions. And don't 
forget that there were as many Americanisms in the two 
Stutz cars that captured first and second place in the big 
Sheepshead Bay Race as there were Europeanisms. And the 
most important Americanism was stamina. 

V Motors and Vibration 

By Arthur A. Bull 

Assistant Chief engineer Cole Motor Car Co. 
"C'DITOR The Automobile: — In the issue of The Auto- 
mobile for Nov. 11, Allen Loomis calls attention to 
what he considers an obvious error in the computation of unit 
inertia pressure and takes exception to the figures given in 
the paper. The figures given are, however, substantially cor- 
rect, as the following comments will tend to show. 

First, Mr. Loomis states that "the total inertia forces 
acting upon each crankpin of the Cole motor are due to the 
inertia of the reciprocating masses of two cylinders," pre- 
sumably by reason of opposite cylinders having their pistons 
attached to a common bearing. 

Fundamentally this statement is correct; however, the net 
resultant of the forces of both piston masses is not by any 
means the addition of the forces of both piston masses as 
the statement would infer. 

On the contrary, the maximum resultant force on the. 
crankpin is substantially the same as the maximum inertia of 
.one piston mass only. 

Twin Bearings Advantageous 

Unconsciously, therefore, Mr. Loomis, in his assertion, sub- 
stantiates one of the virtues of the twin bearing as used in 
the Cole eight, because, while the bearing is double that 
which would be used with side by side rods, the resultant 
inertia force is practically no more than that due to one 
piston mass. 

The maximum condition exists when one piston is at the 
top of its stroke. 

The inertia will be at a maximum in this cylinder. 

The opposite piston is attached to the same crankpin and 
will be just past mid position, having a small accelerating 
force acting on the crankpin in the line of the connecting- 
rod. 

Plotting the magnitude and direction of these two compo- 
nent forces graphically, the resultant force and its direction 
are found, it being about 5 lb. above the larger component. 

In the same paragraph Mr. Loomis says, "The inertia 
forces will be plus the revolving weight of the connecting-rod 
big ends." 

The bearing loads set up by the revolving masses of the 
connecting-rod big ends is usually considered as being due 
to the "centrifugal force" of the masses rather than inertia, 
and was for this reason not included. Since this was evi- 
dently included in the twin six figure for inertia pressures, to 
make the comparison fair, the following correction is added: 
Unit pressure due to inertia of reciprocating parts and cen- 
trifugal force of big ends in Cole eight — 452 lb. 

Referring to the criticism regarding the calculation of the 
horizontal vibratory force: 

Let it first be emphasized that the diagrams, Figs. 4 and 5, 
referred to by Mr. Loomis and which he claims to have 
modified, represented the "unbalanced forces of the piston 
masses in each block," and were referred to as such in the 
paper, page 14, while the title added to the diagrams them- 
selves indicated this also. 

Since the resultant curve in Figs. 4 and 5 was that of two 



masses, the total resultant would be twice that magnitude; 
hence Mr. Crawford's correction. 

However, these diagrams and those indicated at Figs. 9 
and 10 were primarily intended to picture graphically the 
inertia forces at the distinctive speeds of rotation, to show 
the actual piston inertia of each piston and its load on the 
crankpin at different angularities and also to show how the 
inertia forces cancelled out with a crankshaft with the pins 
set at 90 deg. 

Illustration, Fig. 8, was also added to show how a "balanced 
system" was possible in the "V-type eight" eliminating the 
vibratory force alluded to, correcting the statement that the 
V eight must of necessity be an unbalanced system. 

In the light of the arguments, founded by research, given 
in Mr. Crawford's paper, and the possibilities of develop- 
ments, the one (apparent) disadvantage argued against the 
eight V principle, that is, the vibratory tendency, seems to 
have a weak foundation, ignoring the successful perform- 
ance of the eight to date. 

Unbalanced Force Unimportant 

To one who has read the paper thoroughly, it will be ob- 
served that the point which was intended to be brought out 
prominently was that "the theoretically unbalanced forces 
did not offer such objectional vibrations as do the vibrations 
arising from other sources, such as elastic yielding of the 
parts, and unevenness in cylinder work to which the twin six 
would be more prone than the "V eight" of equal capacity. 

So far as the actual magnitude of the horizontal vibratory 
force, this is admittedly 1.43 times that of the force in the 
block, or 1.43 times greater than the unbalanced forces of a 
four-cylinder engine of one-half the capacity of the eight. 

If, however, it is considered in another way, the vibratory 
force of the eight, would only be 7/10 that of a four of equal 
capacity. 

Referring to the remark wherein Mr. Loomis says, "The 
vibratory effect cannot be ignored either when one considers 
theoretically but properly that this force acta upon only one 
end of only the unsprung weight of the ear." 

This is not quite clear — is it assumed that the vibratory 
effect will be more pronounced in the tonneau by reason of 
the application of the force at the end of the chassis remote 
therefrom? 

The contrary would appear the more logical! 

Would it not be reasonable to assume that the vibratory 
force, which is in nature similar to an externally applied 
force, has an effect similar to the smaller vibrations im- 
parted to the car by road shocks? 

Revolving Motor Is Suggested 
Term 

By Fred C. Booth 

EDITOR The Automobile: — Anent Edward V. Hart- 
ford's timely discussion of gnome and rotary motors, I 
suggest use of the word Revolving as applicable to motors 
of the French gnome and American gyro types only. 

These motors revolve in every part but the crankshaft, the 
pistons having a simultaneous reciprocal and revolving mo- 
tion. All others, however, revolve the crankshaft only. 
Hence, types of aviation motors may be accurately divided 
into three classes, gnome or revolving type, star type, having 
a radial arrangement of the cylinders, but with cylinders and 
crankcase fixed, and car type, of four, six, eight or twelve 
cylinders, vertical or V arrangement. 

Incidentally, the true rotary engine is a thing of the future. 
I expect to see it replace even our present smooth eights and 
twelves, just as surely as the steam rotary engine or turbine 
is replacing the reciprocating type. / 
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Compression Varies Widely in Stock Cars 



EDITOR The Automobile: — What is the average cold 
air compression in automobile engines? I have heard 
much about high-compression engines of late and I 
would like to find out just what is meant The other day I 
received a booklet describing a popular eight in which a 
Northway motor is used, the compression being given as 60 
lb. per sq. in. and it was spoken of as being rather high. Four 
or five years ago when big, slow-speed, low compression mo- 
tors were the rule, I understood that 60 lb. was considered as 
about the average. By 60 lb. compression I mean gage, not 
absolute. 

Or, to put it a little more specifically, what compression is 
used in the following motors, or as many of them as you can 
give without too much trouble: Mercer 22-72; Packard 
twin-six, Cadillac eight, Studebaker, Pierce and Stearns? 
Also how high does the compression (cold air), run in some 
of the racers that fared forth at Sheepshead Bay in the As- 
tor Cup Race? 

Worcester, Mass. F. B. F. 

— Compression varies all the way from 40 to 80 lb. per sq. 
in. absolute, all depending on the ideas of the engineer to de- 
sign the motor and the purposes for which it is intended. 

To give you definite figures as you ask is not possible in 
all cases as some manufacturers object to the publication of 
this information. The compression in the Packard Twin-Six 
is approximately 75 lb. with the throttle wide open and at a 
motor speed of 110 to 120 r.p.m. This pressure while some- 
what higher than the average is made possible by the small 
bore of the motor which is only 3 in. On the Packard 4%-in. 
motor, the compression has been 60 lb. and the B-in. bore mo- 
tors, 55 lb. 

The Pierce-Arrow compression space varies from 26.6 to 
29 per cent of the cylinder displacement in the 38, 48 and 66 
cars. The highest compression is used in the 38. 

On the Stearns the compression space is one-fifth of the 
total cylinder volume. The compression in the Cadillac eight 
is 86 lb. at 1000 r.p.m., with a wide open throttle. The Stude- 
baker has a compression of from 60 to 65 lb. gage at about 
100 r.p.m. This amounts to about 70 lb. per sq. in. 

In racing cars the compression reaches 100 lb. per sq. in. 

Forty Cu. In. Tank Is Necessary 

Editor The Automobile: — How small a tank could be used 
that could be made to hold sufficient carbide gas to last one 
%-ft. burner 15 hr. If a circular tank was used what could 
be its smallest possible dimensions? How much carbide 
could be used? 

If all the gas in the carbide was stored in the tank without 
loss, would the outlay for a small plant to charge tanks of 
this kind be great? Could it be done at all? What in your 
opinion would the cost of manufacturing such tanks be? 

Indiana, Pa. J. W. 

— The tube for containing the quantity of gas desired in 
this instance must have 40 cu. in. water capacity. The diam- 
eter and length can be made as desired to give this capacity. 
The interior of the cylinder must be constructed along the 
lines laid down in the regulations of the Inter-State Com- 
merce Commission, Shipping Container Specifications No. 8 



in that they must be completely filled with a porous substance 
saturated with acitone or other approved solvents and must 
not be filled to exceed a pressure of 250 lb. to the square inch. 

Regarding the second paragraph of your letter, high pres- 
sure generators used for generating and of their own pres- 
sure charging these cylinders, are not only unsafe but posi- 
tively dangerous. Within the past several years a great 
many of very disastrous accidents have happened, therefore, 
the gas should be generated in low-pressure generators and 
pumped into the cylinders using compressors of at least two 
stages. 

The cost of such a plant will be considerable and the cost 
of manufacturing the special size cylinders, unless they are 
used in very large quantities, would make the expense of the 
operation out of all proportions to the benefit to be derived 
from the use of such a container. 

The Prest-O-Lite company now markets a container 4 in. 
in diameter by 10 in. in overall length which contains 10 
cu. ft. of gas and would carry a %-ft. burner for 40 hr. This 
however, is the smallest cylinder that this concern believes it 
possible to produce and handle commercially, having spent 
considerable time and money experimenting with smaller 
sized cylinders for special portable purposes. 

Rebuilding Hupmobile 20 of 1909 

Editor The Automobile: — I have a 1909 model 20 Hup- 
mobile which I am contemplating cutting down for a race- 
about. Can I lower the steering wheel? 

2 — Please give me the timing on this car to give the best 
results. Any other suggestions would be greatly appreciated. 

Athens, Tenn. C. C. H. 

— Any good mechanic should be able to do this work for 
you, although The Automobile has no record of it having 
been done. The steering gear on this car is a rack and pin- 
ion design and would not seem to present any particular 
difficulty. 

2 — The timing on this car is given in the diagram on the 
next page. 

Steering Connections of Cadillac 1915 

Editor The Automobile: — Will you kindly let me know if 
this would be right for the firing order of an eight-cylinder 
motors: 1, 8, 3, 6, 4, 5, 2, 7? 

2 — Under or connected at the end of the steering rod hous- 
ing is some attachment which operates when the spark or 
gas lever is operated — meaning spark and gas lever at driv- 
ing wheel sector. Will you kindly explain its duties? 
Cadillac 1915 late model. 

3 — How would you test for a grounded interrupter point? 

4 — How should one test for switch trouble? Not a starting 
switch. 

5 — Will you kindly explain the reason for light on a Ford 
getting dim when the car takes a hill? 

6 — Explain the timing of a Bijur motor generator dis- 
tributer. 

7 — Kindly explain the type of push rods used on a Cadillac 
eight 1915 model? How are they adjusted? 

Jersey City, N. J. E. W. C. 
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— The cylinders may be made to fire in that order although 
it is more customary to have them firing: across the block. 

2 — The steering: shaft on the type 51 Cadillac is hollow 
and a tube and rod run through the center. The spark lever 
above the steering wheel is connected to the upper end of the 
rod. The throttle lever above the steering wheel is connected 
to the upper end of the tube. Small segments of bevel gears 
are attached to the lower ends of the tube and rod. Other 
segments of bevel gears mesh with the segments attached to 
the spark rods and throttle tube. Rods running from these 
segments operate the spark advance and the throttle in the 
carbureter. 

3 — A flow of current through the primary when the 
breaker points are separated, should give a clue to this. This 
•can be detected by an ammeter on the ignition line when the 
points are separated. 

4 — Disconnect the wires from the switch and close the cir- 
cuits by touching the wires together. If the circuit operates 
correctly at that time, but incorrectly by the switch, it will 
indicate that something is wrong with the latter. 

6 — The current output of the Ford magneto generator rises 
in proportion to the speed of motor. Consequently when the 
motor slows down on a hill the generator output becomes less 
and the lights grow dim. 

6 — The Bijur Motor Lighting Co., does not make any motor 
generators with distributers. 

7 — The valve tappets on the eight-cylinder Cadillac are 
operated by rocker arms. The upper end of each valve tap- 
pet is drilled and tapped and an adjustment screw fitted with 
a lock nut. The adjustment is made by loosening the lock 
nut and screwing the adjustment screw in or out as required. 
After this, it is locked with the adjustment nut. 

Effect of Metering Pin Shape 

Editor The Automobile: — Will you describe the effects 
of the following conditions through the Rostrum Dept.? 
Having the needle valve jet point in say any carbureter 
ground at a very acute angle and also having it ground at 
a more obtuse angle what will be the effect of such seats, at 
both low and high engine speeds in each case; considering 
its adjustment to be common for all speeds, such as used in 
the Kingston carbureter. The case I have in mind is a 
Kingston and seems to load when the engine is pulling ex- 
tremely hard; hence, low speed. Would a change in the jet 
point L effect this? Also, explain the effect of different 
levels low and high, not above jet, of float in connection 
with this? 

Pratt, Kans. R. P. 

— The difference in the grinding of the needle valve will 
not have any effect on the carbureter in which the position 
of the needle valve remains constant, because if the area of 
the opening is correct, that is all that is necessary. If on the 
other hand, the needle valve acts as a metering pin, and is 
raised and lowered to give compensation for different speeds, 
the angle will have a very material difference, since it will 
effect the area of the opening differently for each angle. 



The effect of different levels is simply that a higher level 
will give a richer mixture at the jet and a lower level will 
give the leaner mixture for the same needle valve opening. 

R.P.M. of 1910 Elmore 

Editor The Automobile: — I would like to know at what 
revolutions per minute or piston speed the 1910 Elmore en- 
gine developed its maximum power. This engine is of the 
three-port two-cycle type with ordinary crankcase compres- 
sion. The mixture is transferred from the crankcase to 
cylinder through the ordinary form of by-pass and not by 
means of distributing valves. The later models used the 
distributing valves. 

This motor has four cylinders, and a bore of 4% and stroke 
of 4-in. 

Ithaca, N. Y. H. C. D., Jr. 

— The revolutions per minute of the Elmore 1910 engine 
are 800 to 1300. 

It is of course understood that the r.p.m. of a motor will 
vary with each change in its condition as regards carboniza- 
tion, etc. 

Equipment of Model 17 Buick 

Editor The Automobile: — I have a 1910 Buick model 17 
and would like to know what the original equipment was, as 
to ignition, carburetion and water systems. I also would 
like to know the bore, stroke and rating of this engine and 
will greatly appreciate your advice in the matter. 

N. Y. City. W. J. R. 

— Model 17 Buick was a four-cylinder motor with a 4% 
bore and 5-in. stroke. These motors have been able to develop 
up to 60 hp. at 1200 r.p.m. on the block. They were equipped 
with Schebler carbureter, Remy magnetos and pump circu- 
lating cooling system with gear pumps and tubular radiators. 

Franklin Uses Less Oil than Record 

Editor The Automobile: — I read with much interest the 
article in The Automobile entitled, Franklin Travels 1046 
miles on 1 gal. of Oil. As I have been driving a Franklin 
6-30 roadster for the past seventeen months and the oil con- 
sumption has been much less than that record during the 
whole period, provided you do not consider the oil needed to 
refill the reservoir after drawing out and cleaning the crank- 
case. I have driven the car over 10,000 miles and it has never 
required more than 1 qt. of oil to maintain the level in the 
reservoir for 800 miles. 

It takes 6% qt. to refill the reservoir, and I c'.ean out and 
renew the supply every 1500 miles, and during the run of 
1500 miles it is unnecessary to add more than 3 pt. to 2 qt. 
to maintain the level. I am using Quaker State oil, the same 
as the car used in the above mentioned test, but I have al- 
ways used Oildag mixed with it. I might add the facts that 
the engine has never had a bearing adjusted or a valve 
ground yet and runs as smoothly as when new. 

Bratt'.eboro, Vt. C. A. S. 
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Consolidation Vs. Speculation 

BIG combines and great mergers may spell pros- 
perity or ruin, according to whether they com- 
mercially are reasonable or not. Combinations be- 
tween companies which are brought about by the 
desire for better trading in the future and the con- 
sequent better profits that may be expected to accrue 
are usually good. Combinations that are made with 
the idea of immediate profits on the deal in stocks 
are usually bad. To make a human analogy a man 
builds a better house if he means to live in it than he 
will erect as a speculation in the hope of a quick sale. 
The man who builds his house and makes his home 
in it is the more useful citizen of the country. The 
business chief who makes his business and lives in 
it is the better citizen of his industry. 

Countries and industries alike depend for their 
reputation, and for the well being of those who are 
identified with them in humble capacity, upon the 
integrity and common sense of their government. 
Industries rank with each other much as nations, 
and the industry that loses the respect and trust of 
its world is in as bad a case as a nation that is 
placed similarly. 

In an incredibly short space of time the automobile 
industry has built itself a great place in the com- 
mercial divisions of the world's business. It is now 
the task of all in that industry to see the reputation 
so easily gained is maintained no less ably. 



Meeting the Price 

EMPHATICALLY the most remarkable thing 
about the 1916 automobile is its price; its un- 
expected cheapness. No living man can say 
whether we are enjoying a false drop which will 
prove in the future to have been ill conceived, or 
whether we are but half way down on the fall. 
Whether the average price of the 1917 automobile 
is to show a continued drop, or whether it will show 
a rise, is a matter purely of speculation. Yet, what- 
ever the future has in store the fact remains that 
the automobile of 1916 is the best and cheapest the 
world has ever seen. 

There are better cars to be had for $1,000 to-day 
than were purchasable two years ago for double the 
money. This means that the buyer is going to get 
much more than double the amount of return for 
the money expended, he is gaining 50 per cent on 
the price and gaining an indefinite amount in addi- 
tion because of the better engineering in his car. 

Fours Preponderate 

DESPITE all averages deduced from listed models 
of cars, it must not be forgotten that there 
have been made vastly more four-cylinder automo- 
biles than all other types added together. Next year 
the majority of the cars built will have four cylin- 
ders, some say 75 per cent of the 1916 cars produced 
in America will have this number of cylinders. The 
reason can be only that four-cylinder construction 
is the cheapest that will give reasonable satisfaction. 

As cheaper models of sixes and eights are placed 
on the market, and as the manufacturers thereof 
increase their production, the proportional pre- 
ponderance of fours may be decreasing, but the very 
great increases of output are to be sought rather 
among the four-cylinder specialists than in other 
fields. 

Noise the' Quarry 

TRACING the development of the automobile it is 
easy to observe waves of activity in definite di- 
rections and in successive periods, and making such 
an examination reveals the suggestion that the 
noisiest part of the chassis has generally been the 
first to obtain the concentrated attention of en- 
gineers. 

After the first struggles had resulted in the pro- 
duction of a machine that had some modicum of re- 
liability, the first feature of it to be altered was the 
chain drive. The chain drive was reliable and fairly 
efficient and it gave very little trouble, but it did 
certainly create considerable noise as the chains 
became worn, hence, the big change of the next year 
or two, was from chain transmission to the live axle 
and bevel drive. 

Another noisy part of the chassis was the gearbox, 
and this was attacked at a slightly later, but slightly 
overlapping period, with the result that the direct 
drive on high gear was evolved. 

Having thus more or less disposed of the trans- 
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mission, the noise of the motor became paramount, 
and we saw inclosed valves, sleeve valves, chain 
front ends, smaller cylinders and more of them ; and 
so forth. Two years ago the motor had been silenced 
to a point where the transmission became noisy again 
by comparison and thence sprang the worm drive 
activity, which culminated in the discovery of easy 
means for making the spiral bevel. 

To-day noise is conquered, or almost so; motor, 
gearset and smaller parts operate almost noiselessly 
and engineers have had time for other things, such 
as high gear ability. Signs are not wanting that 
this, too, is almost subdued to the will of the en- 
gineer, leaving the way open for the next achieve- 
ment, which seems likely to be that of weight reduc- 
tion. 

Body Development 

FEW things are more remarkable in the progress 
of the past 2 years than the development of 
bodies. The car bodies of 1916 are much more hand- 
some in appearance and much more comfortable in- 
ternally than were those of 1914, and they are cost- 
ing less to make. It is largely another instance of 
the efficiency of simplicity. 

Emphatically 1915 has been a year of large bodies, 
big seven-passenger equipment being put on quite 
low-priced chassis, and in looking down the list of 
body options given by the leading makers it is easy 
to see the reaction, in the shape of many three-seated 
roadsters, clover leaf four-passenger cars and the 
variants thereof. 

The close-coupled tonneau body is coming back in 
a new form, and apparently is finding much favor 
with motorists. Seeing that it was practically a 
new thing a year ago, the number of the clover leaf 
style of body now in use is a striking tribute to the 
qualities of this design and everything points to a 
much greater output of this equipment during 1916. 

Cantilevers Spreading 

AS the arguments for and against cantilever 
springs have died away, with very little con- 
clusion reached on academic points, it is noteworthy 
that the use of the cantilever spring has increased 
considerably. There is no hidden mystery within 
the cantilever form of suspension, it can give good 
or bad results just as can any other type, but in 
practice the spring designers have been most suc- 
cessful in choosing cantilever proportions. 

The cantilever spring has proved itself a worthy 
part of a chassis. Stripped of any glamor it re- 
mains an excellent form of spring, specially suitable 
for certain applications and less desirable for others. 
It provides the automobile engineer with an addi- 
tional form of great adaptability as an alternative 
to other types, and its convenience is likely to lead 
to a still greater extension of its field. In body 
development another thing of probable importance 
is the spreading popularity of the detachable top 
which enables a touring body to be converted into 
a fully closed type. This style is at present in an 



early stage of development and is full of promise 
for the future, the manufacturers who have adopted 
it finding a growing demand and great appreci- 
ation of the convenience. Some expect this to lead 
to a wider use of closed bodies, and others fancy 
the body with a permanent roof and removable 
windows, but meanwhile the upper structure which 
is detachable as a unit is being turned out in 
thousands. 

Simplif ica tion 

READING through the analysis of trends of de- 
sign as shown by the 1916 chassis it is very 
noticeable that almost every development of the past 
year has been towards simplification of some part 
or other. The only thing in which complexity has 
apparently been increased is the motor, but this is 
not really the case either. The V engine, eight or 
twelve-cylinder, has more simple parts like pistons 
and cylinders, but it has usually fewer intricate 
small pieces than the average six of a year or two 
ago. Sixes have many fewer parts than used to be 
deemed necessary, and even fours exhibit a small 
trend in the same direction, though we have had 
some extremely simple fours for several years. 

The greatest change, perhaps, is to be seen in the 
reduced number of attachments to the frame as en- 
gineers of assembling companies have made a very 
close study of this. The total number of hours 
work that go to the complete assembly of a 1916 
chassis is smaller than would have been deemed 
possible a few years ago. It suggests the specula- 
tion as to how much further it will be possible to go. 

Future Prosperity 

THAT the phenomenal prosperity of the automo- 
bile trade in 1915 will be continued is the view 
meeting with general acceptance, and it is a reason- 
able view, for there seems every reason why the 
prosperity of trade in America should continue long 
after the war is over. The American automobile in- 
dustry has this year been taxed to the utmost to 
meet the domestic demands, and has fallen far short 
of meeting the orders that have poured in from 
all over the world. Everywhere that Europe used 
to send automobiles, in the British colonies and de- 
pendencies, in Russia, in South America, there is 
more or less of an automobile famine. For one 
year the shortage of supply has not been serious to 
these countries, but next year it will begin to be, 
and in 1917 the markets will be starving for cars. It 
will be 1918 at the earliest before the European fac- 
tories are able to ship automobiles in any quantity 
to count and meanwhile there is, on a rough but 
conservative computation, $100,000,000 of export 
business to be done by the American industry. 

If the domestic demand continues, it seems im- 
probable that the increased outputs planned will be 
able to take care of this foreign trade which means 
that it stands as a reserve market and an insurance 
against any unexpected drop in home demands. 
Never has any industry been in a happier position. 
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The History of the American 
Automobile Industry — 10 

Gurncy and Hancock, Two Great Pioneers in the Develop- 
ment of the Steam Road Vehicle — Steam Stage Lines — 32 
M.P.H. Made by Two-Cylinder Three-Wheeler in 1831 

By David Beecroft 



a Review — Last week took up the development 
oj the modern regime in steam vehicle construc- 
tion dating from 1898 up to 1906, during which 
time over fifty American manufacturers were 
building steam automobiles in quantities and the 
steam vehicle was far ahead of the internal 
combustion engine driven machine. Several 
quaint and novel plans for vehicle propulsion 
were described, including the Gordon Squirrel 
steam car in which the engine was mounted 
inside of a large, wide wheel and tended to climb 
the wheel as the squirrel climbs its revolving 
cage, the weight of the engine thereby becoming 
the propelling power, the wheel being attached 
behind the vehicle and pushing the latter for- 
ward as it rolled. Griffiths, the first to develop a 
comfortable vehicle, was also mentioned and the 
semi-elliptic springs he used described. 

This week some of the later developments in 
the steam car field are traced, showing the in- 
creasing practical application of steam for vehi- 
cle propulsion. 



BETTER results followed the efforts of Sir 
Goldsworth Gurney, England, 1793-1875, who 
was educated as a doctor, practised as a 
surgeon, lectured on chemistry and other scien- 
tific matters, and was the inventor of the oxy- 
hydrogen blowpipe, the calcium light using an oxy- 
hydrogen flame on incandescent lime, and the 
steam jet for ventilating purposes. 

Gurney began his experiments in 1823, when 
there was considerable public interest, and no 
doubt brought to his assistance the experience of 
the earlier workers. Of his first automobile but 
little is known, but it seems that he propelled it by 
legs or pushers like Gordon's. He next tried pro- 
pelling wheels, this being about 1825 or 1826. In 
1827 his new improved steam coach was brought 
out and seems to have been the most successful 
vehicle thus far. It carried twenty-one passen- 
gers, six inside the coach and fifteen on the outside 
or top seats. It was a six-wheeler, the main four 
wheels being practically such as would be employed 
upon a horse-drawn vehicle, but the pole instead of 
having horses was supported by two steering 
wheels, guided by a tiller in the hands of the 
operator, who sat very low in front with the throt- 
tle and brake levers close at hand. 

Three reaches connected the axles and supported 
the two cylinders between them. One rear wheel 
only was driven, the other being loose to permit 
turning, but a clutch was provided that could be 
used to fix it to the axle when additional traction 
was required. In addition he fitted pushing legs 
that could be dropped and brought into use for hill 



climbing or any similar unusual service, but these 
were later removed. Brake shoes rubbing on the 
tires controlled the speed down hill and for stop- 
ping, and the engine could be reversed. 

The boiler was tubular and fitted with fusible 
plugs. Four chimneys or smoke flues were used, 
but there was no smoke because coke and charcoal 
were burned. As in recent years, there must have 
been much apprehension lest these inventions of 
the Evil One should blow up, because The Mirror, 
London, of Dec. 15, 1827, explains that the boiler 
was "perfectly safe and could not burst or cause 
injury because of its new plan and philosophical 
principles." It made a run of 6 miles in 35 min- 
utes, going up hill at 5 m.p.h., and attaining a 
speed of 14 to 15 m.p.h. in other parts, although 
the roads were heavy. 

In 1828 this vehicle, or a successor, was sold to 
an iron master, Crawshay, and fitted for use as a 
tramway locomotive. Two years later Crawshay 
wrote that it could get up steam in less than 5 
minutes, do 3 miles in 39 minutes and could draw 
20 tons after it on an iron way, although it weighed 
but 3000 lb. 

Two years later he again reported very favor- 
ably on its performance, and stated that it had 
needed but trifling repairs. In 1829, July 28, Gur- 
ney and a party started from London to Bath, 
three riding on the tractor and five in the carriage 
which it hauled. Others accompanied in horse car- 
riages, and the speed averaged 12 m.p.h. At 
Melksham a crowd collected at a fair and was so 
dense it was impossible to move through except 
slowly. They were principally farm laborers and 
factory workmen, and considered the. carriage in- 
jurious to their interests. With a cry "Down with 
machinery" they attacked the party, disabled Gur- 
ney and knocked the principal engineer senseless. 

Carried 2600 Passengers 

In the early part of 1831 Gurney's drags were 
used by Sir Charles Dance in a steam carriage 
service between Cheltenham and Gloucester. Three 
round trips daily, amounting to nearly 4000 miles, 
and carrying more than 2600 passengers, were 
made. The receipts were more than $10,000, and 
the fuel expense but one-third of this. 

Public feeling, however, was strongly antago- 
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rustic. Various obstacles were placed in the way. 
Heaps of stone and in some instances loose stone 
barriers 18 in. high were placed across the roads, 
compelling the steam vehicles to turn into the 
fields to get around them. An axle having broken 
because of these obstructions, a general overhaul- 
ing was given and no perceptible wear was found 
except in the crank bearings. Dance claimed that 
during this period the vehicles caused no accident 
nor injury to anyone, and the engines were never 
out of order. He secured his passengers because 
of lower than coach fares, but just as the project 
was beginning to show a working profit, the Turn- 
pike Trust secured from Parliament an act per- 
mitting them to considerably increase tolls on 
steam carriages. This being done in various parts 
of the country, Gurney gave up the problem and 
later applied to Parliament for compensation for 
his losses. He claimed $180,000 direct and a very 
much greater indirect loss. The committee ap- 
pointed found Gurney to be the first successful user 
of steam carriages on common roads, and recom- 
mended a grant of $80,000, which was not made, 
however. 

Gurney had a very high opinion of the value of 
mechanical propulsion and succeeded in interesting 
a number of people in his devices. He gave up 
this line of work in 1831, partly because of a seri- 
ous boiler explosion in one of his carriages in Scot- 
land. Dance, however, continued for some time 
afterward, and in 1833 fitted a new boiler mostly 
of his own design. With this factor and a large 
coach trailer he attained speed as high as 16 m.p.h. 

Hancock's D£but 

Walter Hancock (1799-1852), a great steam pio- 
neer, was the son of a timber merchant and cabi- 
net-maker in England, but apprenticed as watch- 
maker and jeweler, although he practised as a me- 
chanical engineer. His brother Thomas is credited 
as being the founder of the india-rubber trade in 
England, an art since of great importance, if not 
an absolute necessity to the automobile. 

Hancock invented about 1824 a very light, small 
steam engine which used a rubber bag instead of 
a cylinder and piston. This worked quite well on 
a small scale, and seemed to him the proper thing 
for motor vehicles because of its light weight and 
extreme simplicity. A trial, however, proved its 
unfitness, but Hancock, having started on motor 
vehicles, continued. He placed his engines verti- 
cally to keep them out of the dirt and dust, in- 
vented a boiler of flat chambers which permitted 
a pressure of about 100 lb., very high for those 
days; used a centrifugal fan for blowing the fire 
and exhausted the steam into the grate so that it 
passed up the chimney, instead of out into the road 
where it might scare horses. During his 12 or 14 
years' connection with the industry, he built nine 
or ten different vehicles, one of which, running be- 
tween London and Stratford, was the first motor 
vehicle to regularly carry passengers for hire. 
How closely the motor vehicle movement followed 
the demands of the times will be seen if we remem- 
ber that the first line of London omnibuses was 
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inaugurated in 1829 by a coachmaker 
In August, 1834, Hancock started t 
between London and Paddington. 
plenty of passengers, the boilers ga 
steam and every part worked with ci . , 
cess. When on one occasion one of the vehicles 
met with a mishap, Hancock sent to his shop for 
an extra which, having a two-speed gear, then con- 
sidered a novelty, readily towed in the disabled 
car, although a hill had to be climbed. By the end 
of November, possibly owing to bad roads, the 
service was discontinued, about 4000 passengers 
having been carried. 

10 m.p.h. in Ireland 

In January, 1835, one of his vehicles was taken 
to Dublin and operated a short while by a steam 
coach company. It was brought back in August, 
and on a 75-mile and back journey showed an aver- 
age of 10 m.p.h. The report of this run says it was 
well received everywhere and the bystanders were 
ready with assistance when required. Stops for 
water were necessary every hour or so. In the 
same year some experimental trips were made 
from London to Birmingham, and in 1836 three 
coaches and sometimes four ran on the Padding- 
ton Road, said to have been one of the least prom- 
ising around London for such traffic. This venture 
between May and September carried nearly 13,000 
passengers and ran every day except Sunday. In 
1839, after 14 years' experience, he proposed a 
service from London to Birmingham, at 12 to 14 
m.p.h., using a train having three trailing coaches, 
carrying eighty passengers, and 1.5 ton of goods; 
also a freight service of tractor with trailer van 
attached carrying 32 tons at 10 m.p.h. 

32 m.pJi. in 1831 

The fastest carriages of this earlier period seem 
to have been those of Summers & Ogle in 1831. 
Their first vehicle was a three-wheeler with a tubu- 
lar boiler and two-cylinder engine, which is said 
to have attained a speed of 32 to 35 m.p.h., with a 
large number of passengers aboard. In view of 
the fact that their next vehicle with a three-cylin- 
der engine and nineteen passengers made but 15 
m.p.h., it is possible there is some error in the 
faster speed reported. The speeds were high for 
those days of poor roads. 




The first motor vehicle to regularly carry passenger* for hire. 
It was one of those built by Walter Hancock, a great steam vehicle 
pioneer. In August, 1834, Hancock started two steam carriages 
running between London and Paddington. This service was dis- 
continued by the end of November, possibly owing to poor roads, 
about 4000 passengers having been carried 
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Chevrolet Capital 
$80,000,000 

Increased from $20,000,000— 
Plan to Take Controlling 
Shares of G. M. C. 

Dover, Del., Dec. 28— The Chevrolet 
Motor Co. of New York City has in- 
creased its capital from $20,000,000 to 
$80,000,000. 

New York City, Dec. 24 — The stock- 
holders of the Chevrolet Motor Co., 
yesterday ratified the proposal of the 
directors of the company to increase the 
capitalization from $20,000,000 to $80,- 
000,000, this step being taken in connec- 
tion with a plan of that company to take 
over the controlling shares of the Gen- 
eral Motors Co., by means of an ex- 
change of stock. By this plan the Gen- 
eral Motors stock, which has been 
obtained by a syndicate, is to be offered 
at a ratio of five shares of Chevrolet 
stock for one share of General Motors 
common. Under this proposal, between 
110,000 and 120,000 shares of General 
Motors common will be offered. 

The total number of shares repre- 
sented at the meeting by proxy was 
169,398 and in person 16,242, a total of 
185,640. Somewhat over 100,000 shares 
of General Motors common will be 
affected by the proposed plan. The stock 
represents the holdings of W. C. Durant; 
Lamont Berlin, director of Aetna Ex- 
plosives Co.; Pierre Du Pont; S. P. 
Prior of the Union Metallic Cartridge 
and Remington Arms Co. and J. A. 
Haskell, A. H. Wiggen, C. S. Sabin, and 
a few others, many representing Durant 
interests. 

The acquisition of a controlling in- 
terest in General Motors by the Chev- 
rolet company would make it the auto- 
mobile company with the largest capital 
in the country. 

A Step Toward Merger? 

It is rumored that the increase of 
stock is a step toward the merger of 
the two companies. It is stated that 
Mr. Durant and his associates repre- 
senting the Du Pont powder and Rem- 
ington arms interests has secured enough 
General Motors stock to give them com- 
plete control of the company. It is esti- 
mated that including the holdings of his 
associates, Durant controls as much as 
60 per cent or 70 per cent of General 
Motors stock. 

Mr. Durant stated yesterday that the 
Chevrolet company on its present earn- 
ing basis will show approximately 20 
per cent on its present capitalization. 
Thus far the production had been at the 
rate of 185 cars daily, and it is estimated 
that by January this will be increased to 
220 cars a day. By March it is planned 



to increase the output to 350 cars a day. 

General Motors is unaffected by the 
plan and has nothing to do with it. Cer- 
tain holders of General Motors stock en- 
tertain a proposal to exchange their 
shares for shares in another company. 
The remaining General Motors stock re- 
mains as at present, the only effect 
being that the floating supply is much 
reduced. 

Sales of cars in General Motors are 
running in excess of 10,000 cars a month 
and its gross receipts in excess of $10,- 
000,000 a month. It is estimated that 
the results for the current year will 
show a total of more than 120,000 cars 
made and sold, gross receipts in sales of 
$120,000,000 and net profits in excess 
of $24,000,000, or approximately 150 per 
cent on the outstanding $16,500,000 in 
common stock. 

American Chain Co. to Take Over 
Weed Company 

Bridgeport, Conn., Dec. 28 — After 
Jan. 1 the name Weed Chain Tire Grip 
Co. will begin to fade from the business 
world. Its place will be taken by the 
American Chain Co., and the company 
requests that all correspondence be ad- 
dressed to the latter corporation. There 
is to be no change in personnel, man- 
agement, policy or product. 

The American Chain Co. was formed 
several years ago and is practically iden- 
tical with the Weed company. It was 
created to establish a distinct manufac- 
turing department to deal with produc- 
tion problems, but with the completion 
of a new factory the consolidation 
toward which the two companies have 
been working will be made effective. 

Celfor Tool to Manufacture M. & S. 
Differential 

Detroit, Mich., Dec. 29 — The Celfor 
Tool Co., Buchanan, Mich., has been 
licensed to manufacture the M. & S. dif- 
ferential and will use this differential as 
stock in all its axles as soon as facilities 
can be completed to manufacture them. 
The Celfor company is at present build- 
ing a plant in South Bend, Ind., to be 
known as the South Bend Gear Co. which 
plant will manufacture solely the M. & S. 
differentials for the Celfor axles. A. E. 
Coom, will be manager of the factory 
the offices of which will be in the J. M. S. 
Building, South Bend. It is expected 
that the Celfor company will start de- 
liveries in January. The M. & S. dif- 
ferential will be interchangeable with 
the other conventional types of differen- 
tials at present used in Celfor axles. 

Fiat Gets Enger in East 
New York City, Dec. 28— The Fiat 
Motor Sales Co., this city, has become 
distributor of the Enger for practically 
the whole of the Eastern territory. The 
company still represents the Fiat. 



To Probe Gasoline 
Prices 

Federal Trade Commission to 
Investigate Alleged Oil 
Shortage 

Washington, D. C, Dec. 28 — Special 
Telegram — The Federal Trade Commis- 
sion is preparing to investigate the high 
cost of gasoline in two ways : First, by 
ascertaining the truthfulness of charges 
that in places where there is active com- 
petition between the large oil companies, 
prices are normal, while in sections 
where no competition exists the price is 
fixed upon the basis of all the "traffic 
can bear." Second, to ascertain whether 
there is an actual shortage of crude oil 
as alleged in some quarters as an excuse 
for hoisting the price. The Geological 
Survey keeps accurate oil production 
statistics which will facilitate the work. 
It is said that one prime object of the 
investigation will be to eliminate the mid- 
dleman who receives an undue profit at 
the expense of producer and consumer. 

It is practically certain that a con- 
gressional investigation of the subject 
will be proposed after the holidays. The 
Federal Trade Commission has all the 
power of any committee of Congress and 
also the benefit of expert technical as- 
sistance. Furthermore, it can inflict pun- 
ishment for any violation of law and 
adopt remedial measures. 

Two reasons given by the producers 
for the unprecedented series of advances 
in the price of gasoline in the past seven 
months are the decline of production and 
the tremendously increased demand due 
to the rapidly growing use of automo- 
biles and motor trucks. 

The following table of average prices 
in cents for the past five years up to 
Dec. 28 shows the marked upward trend: 



Year 


Opening 


High 


Low 


Closing 


1911 




11 


9 


9 


1912 


9 


16 


9 


16 


1913 


IS 


17 


16 


1« 




16 


16 


13 


16 




13 


21 


la 


21 



The increase in the price of fuel in 



cents in the past seven months is: 






Texas 
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To 
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12 


11 


11-15 




12 


12 


12-15 


August . . 


14 


14 


14-17 


August 


16 


16 


15-19 


September 


16 


16 


18-22 


October .. 


17 


17 


18-» 


November. 


18 


18 


18-!4 


November. 


19 


19 


19-15 


December. 


20 


20 


20-H 


December. 


21 


21 


2i-r? 



Singer Builds Tire Stitcher 
New York City, Dec. 29 — The Singer 
Sewing Machine Co. has entered the au- 
tomobile field with a machine for sewing 
treads on used tires of automobiles. The 
machine can be operated up to a speed 
of 250 stitches per minute and can be 
driven by a motor of % hp. or by foot 
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Motor-Generator 
Patents Valid 

Court of Appeals Declares 
Coleman Single-Unit Pat- 
ents Valid and Infringed 

New York City, Dec. 28 — The Cole- 
man patents, covering drive in motor- 
generator starting and lighting equip- 
ment, have been declared valid by the 
circuit court of appeals. These patents, 
which are owned by Conrad Hubert, who 
has licensed the Dayton Engineering 
Laboratories Co., maker of Delco ap- 
paratus, have been in the courts in an 
infringement suit brought against the 
Sidney B. Bowman Automobile Co., the 
New York dealer that sold a Marmon 
car fitted with a North East motor-gen- 
erator starting and lighting system. 

The court of appeals not only has de- 
clared these patents valid, but also that 
they are infringed by the North East de- 
vice as fitted on the Marmon car cited in 
the case. The construction referred to 
in the patents applies to what is known 
as single-unit systems, namely those in 
which the electric starting motor and 
the electric generator are combined in 
one unit. 

The Two Patents 

The two patents involved were granted 
to C. J. Coleman under dates of Nov. 
24, 1903 and Jan. 29, 1907. The earlier 
of these patents, No. 745,157, directly 
specifies a means for starting an auto- 
mobile engine by the application of a 
motor-generator and for using the en- 
gine for the purpose of re-storing energy 
which would subsequently be used in 
making a start. This patent also de- 
scribed the means for the control of the 
vehicle's speed ratio. The system, as de- 
scribed, consists of a motor-generator 
connected through a train of gears to 
the crankshaft, the latter having a dif- 
ferential conection with the motor-gen- 
erator so that the latter drives at one 
speed ratio and is driven at another. 
This differential connection is effected by 
having two sets of gearing which can be 
used alternately by means of a friction 
clutch. . 

The second patent, No. 842,827, deals 
with the means provided for auto- 
matically changing the motor-generator 
functions from those of a motor to those 
of a generator according to crankshaft 
speed and also for giving a maximum 
torque for starting. Special provision 
is made in this patent for controlling 
the speed of the engine so that it will 
drive the motor-generator as a dynamo 
at a constant speed. 

The complaint is based on the follow- 
ing: On March 24, 1913, the Bowman 
company sold a four-cylinder Marmon 



car equipped with a single-unit electric 
starter made by the North East Electric 
Co., Rochester, N. Y., which device the 
Dayton Engineering Laboratories Co. 
claims to infringe the Coleman patents 
owned by Conrad Hubert and under 
which the Dayton company is the 
licensee. Suit was brought in July, 1913, 
and the Bowman interests cited numer- 
ous patents issued to inventors covering 
starters and analogous constructions to 
prove their contention that the patents 
were invalid and that there was no in- 
fringement. The district court decided 
that both patents were valid but that 
only No. 745,157 was infringed. Neither 
side being satisfied with this decision, 
cross appeals were made to the circuit 
court of appeals with the result that the 
validity of both patents was sustained 
but that No. 842,827 was also held to 
be infringed. 

This decision of the circuit court of 
appeals brings the litigation to an end, 
the validity of the basic Coleman patents 
covering the single-unit type of electric 
starter being established. 



Weidely Motors Co. Now — Capital 
Increased to $350,000 

Indianapolis, Ind., Dec. 24 — At a 
stockholders' meeting of the Weidely Mo- 
tor Co., this city, held yesterday after- 
noon, the capital stock of the company 
was increased from $100,000 to $350,000 
and the name of the corporation changed 
to Weidely Motors Co. The arrangement 
for additional capital was made neces- 
sary by the increasing demand for the 
Weidely twelve-cylinder, valve-in-head 
motors. 

The officers of the company for the 
ensuing year are: President, W. E. 
Showers; vice-president and general 
manager, G. A. Weidely; secretary and 
treasurer, W. A. Umphrey, who with Ed- 
mund Rosenberg and L. A. Coleman, 
compose the board of directors. 



Mason Car to Resume 

Des Moines, Iowa, Dec. 24 — George 
R. Mason, formerly manufacturer of the 
Mason car, has opened here the Mason 
Motor Service Co. in the old Mason fac- 
tory and announces that he plans to re- 
sume the manufacture of Mason cars 
here as soon as practical. 

Dahlquist with Timken-David-Brown 

Buffalo, N. Y., Dec. 28 — Charles S. 
Dahlquist, chief engineer of the Lippard- 
Stewart Motor Car Co., this city, has 
been appointed manager of the Timken- 
David-Brown Co., Detroit, Mich. Carl 
D. Peterson, assistant engineer with Mr. 
Dahlquist, becomes chief engineer of the 
Lippard-Stewart company. 



Boston Blacking 
Enters Field 

To Make and Market Complete 
Line of Cleaning and Polish- 
ing Preparations 

East Cambridge, Mass., Dec. 27 — The 
Boston Blacking Co. of this city, one of 
the largest manufacturers of polishes 
and cements for the shoe and leather 
trade, has entered the automobile acces- 
sory field with a very complete line of 
cleaning and polishing preparations for 
all parts of the car. This company, with 
factories in nine different countries and 
with branch offices and warerooms in all 
the larger cities of the United States, is 
taking up the question of manufacturing 
automobile polishes not as an experi- 
mental department but as a standard 
arm of its business. The various polishes 
will be marketed through the regular 
channels of automobile jobbers, dealers, 
etc., and the various merchandise will 
be put up in pints, quarts and larger 
quantities for convenient merchandising. 
The goods are marketed under the trade 
name of Be-Be-Co. which is carried by 
all goods of the company. 

Among the various polishes specially 
intended for the automobile are: Mohair 
top dressing, leather top dressing, top 
lining dye, seat and slip cover cleaner, 
cushion dressing, metal and body pol- 
ishes, giving gloss and dull finishes, brass 
polish, nickel polish, body polish, motor 
car soap, hand cleaners and red, white 
and gray tire paints. 

The company has branch factories in 
Chelsea, Mass., Montreal, Que., Eng- 
land, Germany, France, Austria, Sweden, 
Italy and Australia, and branch offices 
and warerooms in all the large cities of 
the United States. 

Packard Buys Land for Aviation 
Tests Next Spring 

Detroit, Mich., Dec. 24 — It was an- 
nounced .by Vice-president of Engineer- 
ing J. C. Vincent, of the Packard Motor 
Car Co., that this company recently ac- 
quired a large tract of land on Lake St. 
Clair, near Mt. Clemens, to be used as 
an aviation field. As was stated very 
recently by President Henry B. Joy, of 
the Packard company, the company is 
becoming strongly interested in aviation 
matters. Tests with aeroplane motors 
have been going on for six months. Ex- 
periments and testing on the aviation 
ground will probably be started in the 
spring. The first experimental aero- 
plane has been ordered from a New Jer- 
sey concern. The Packard company does f 
not expect to make complete aeroplane,' 
at least for the time being, concentrate 
upon motors. 
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Hudson Stock Super-Six Makes 

75.7 Miles in Hour in A. A. A. Test 

New Model with Stock Equipment Accelerates 

from Standing Start to 60 M.P.H. in 23 Sec.- 

Official Trials Precede Announcement of Car 



New York City, Dec. 27 — On Nov. 
18, 24, 25 and 29 the new Hudson 
Super-Six, which makes its first appear- 
ance this week, was put through a series 
of sanctioned tests on the Sheepshead 
Bay speedway. The tests, conducted by 
F. E. Edwards representing the contest 
board of the American Automobile Asso- 
ciation, consisted of acceleration and 
speed trials in which the stock touring 
car with three passengers attained a 
speed of 60 m.p.h. in 23 sec. from a 
standing start, a speed of 50 m.p.h. 
from standing start in 16.2 sec. and 
starting from 5 m.p.h. in high gear 
accelerated to 30 m.p.h. in 10 sec. 
and to 50 m.p.h. in 19.4 sec. In addition 
to these trials the Hudson Super-Six, 
with two passengers, was run for one 
hour in which time it completed 75.689 
miles and with five passengers and top 
and windshield up completed 70.742 
miles. The final test consisted of a 100- 
mile trial, this distance being covered by 
the same car in 1:41:40, an average 
speed of 74.67 m.p.h. Obviously, to at- 
tain these average speeds it was neces- 
sary to run without interruption. 

The car was under close observation 
from time of completion to arrival at 
factory after the test, F. E. Edwards 
checking it before, during and after 
trials. 

The car is one of the new 1916 Hudson 
seven-passenger touring cars fitted with 
a six-cylinder block cast 3% by 6 motor; 
wire wheels and Goodrich Silvertown 
cord tires 34 by 4. The weight of the 
car without passengers, but with all 
liquid compartments filled was 3164 lb. 
All the motor equipment usually sup- 
plied was left intact, so there is no 
doubt of the car coming under the 
stock classification as designated by the 
rules of the American Automobile Asso- 
ciation. The gasoline used for all tests 
showed 58% deg. Baume at 40 deg. Fahr. 

Acceleration Trials 

The acceleration trials were conducted 
on Nov. 18. In the opening trial the 
car, with windshield up, was driven by 
C. H. Vincent, experimental engineer of 
the Hudson company, and beside him was 
F. E. Edwards of the A. A. A. and in the 
tonneau H. A. Tarantous, Edwards' 
assistant. Starting from 5 m.p.h. in 
high gear the driver was given a signal 
to accelerate and when the car had at- 
tained a speed of 30 m.p.h. the watches 
showed 10 sec. and at 50 m.p.h. 19.4 sec. 
These times were taken by two watches 



and these checked, exactly. In the next 
acceleration trial, held a few minutes 
after the first, the car with the same 
driver and passengers was made to ac- 
celerate to 60 m.p.h. from a standing 
start and going through the gears. The 
car was stopped, and at a given signal 
the driver started, shifting into first, 
second and high, after which a speed of 
60 m.p.h. was attained, the time taken 
being 23 sec. A reading taken at 50 
m.p.h. showed 16.2 sec. During these 
trials the windshield was up, as stated 
previously, and the top folded. 

Owing to the severity of the weather 
the next test was run on Nov. 24, on 
which day the thermometer showed 42 
deg. F. The trial was for one hour with 
the car containing five persons, and both 
top and windshield were up. The Hud- 
son Super-Six, the same car which was 
used in the acceleration trials, made a 
flying start at 3.36 p. m. and in one 
hour completed 70.742 miles, and as in 
the other trials which followed consistent 
running was a most noticeable feature. 
The variation in lap time never exceeded 
1.8 sec, the slowest lap recorded being 
1.41.2 and the fastest 1.39.4. The driver, 
Ralph Mulford, drove well up on the 



New Car in Rock Hill, S. C. 

Rock Hill, S. C, Dec. 31 — Automo- 
biles are now being manufactured in this 
city by the Anderson Motor Co., a con- 
cern which occupies the premises and is 
made up of the same officials as the Rock 
Hill Buggy Co. The car, which was de- 
signed by Joseph Anglada, consulting 
engineer, is a six and is equipped with a 
complete line of accessories, including 
electric searchlight on the windshield, 
tonneau heater and electric cigar lighter. 
The price of the car, which is known as 
the Anderson Six-40-Six, is $1,250. 

The car is assembled and the specifica- 
tions include the Continental six Shi by 
4%-in. unit power plant with Covert 
transmission, Borg & Beck dry-disk 
clutch and Mott axles. The wheelbase is 
120 in., and the tires 33 by 4. 

Niblette Resigns from Goodrich Branch 

Buffalo, N. Y., Dec. 27— H. B. Ni- 
blette, general manager of the local 
branch of the B. F. Goodrich Co., has 
resigned, after being with the company 
for seventeen years. He will tempo- 
rarily make his headquarters at the 
Knickerbocker Hotel, New York City, be- 
ginning Jan. 3. 



highly banked turns, which means that 
the car traveled slightly more than two 
miles to the lap. The car with all pas- 
sengers weighed 3986 lb. 

Made 75.689 Miles in Hour 

As the weather permitted it, the next 
trial was run on the following day, Nov. 
25, and this test consisted of a one- 
hour run with two passengers, Ralph 
Mulford driving and C. Vincent in the 
seat beside him. The top was folded and 
the windshield halves were placed in a 
horizontal position. The driver guided 
the car around the speedway, for a few 
laps to warm up the engine and at a 
given signal from the mechanic tuning 
was started. The official start was 11.03 
p. m. and at the finish of the hour the car 
had traveled 75.689 miles. The fastest 
laps made during this one-hour run were 
the sixth and eighth, both of which were 
made in 1:33.80 an average of 76.75 
m.p.h. 

One of the most remarkable perform- 
ances of the Hudson was made under 
adverse conditions in the 100-mile test 
which was conducted on Nov. 29. Dur- 
ing this test there was a variation in 
temperature from 48 deg. Fahr. at the 
start to 43 deg. at the finish. The 100 
miles were completed in 1:41:40 an av- 
erage of 74.67 m.p.h. and for this whole 
period the motor was turning over at 
about 2600 r.p.m. 

Frontenac Motor Co. to Build 
Louis Chevrolet Racers 

Detroit, Mich., Dec. 23 — A team of 
racing cars designed by Louis Chevrolet, 
is expected to take a prominent part in 
the speedway races in this country next 
year, according to the plans of the 
Frontenac Motor Co., which has been or- 
ganized here and incorporated, to build 
and campaign them. 

Louis Chevrolet is president of the 
Frontenac company and associated with 
him are Joseph Boyer, Jr., as Becretary- 
treasurer and V. R. Heftier as vice-pres- 
ident. Mr. Heftier will be recognized as 
president of the Zenith Carbureter Co. 
and Mr. Boyer is interested in the 
Springfield Metal Body Co. Another of 
the incorporators is William Small, who 
is agent for the Chevrolet car in Indian- 
apolis. 

Maxwell Goes 12,405 Miles in 25 Days 

Los Angeles, Cal., Dec. 28 — A stock 
Maxwell touring car, under official ob- 
servation by the American Automobile 
Assn., and as part of a motor non-stop 
run still in progress, has established the 
following road records: 6000 miles in 
ten days; 10,000 miles in twenty days, 
and 12,405 miles in twenty-five days. 

Van Ness Resigns from Great Westers 

Peru, Ind., Dec. 27— F. W. Van Ness 
has resigned as general manager of the 
Great Western Automobile Co., this city. 
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Daniels and Wood to 
Speak to S. A. E. 

Sec. of Navy and Maj. Gen. of 
Army To Discuss Trans- 
port Problems 

New York City, Dec. 28 — As a climax 
to its winter meeting, the Society of 
Automobile Engineers will make the 
practical requirements for national pre- 
paredness the leading thought at the 
annual banquet at the Hotel Plaza, 
Thursday evening, Jan. 6, which will 
mark the conclusion of its New York 
mid-winter session. The Honorable 
Josephus Daniels, Secretary of the Navy, 
who originated the Naval Consulting 
Board, in which the S. A. E. is actively 
represented by two of its past-presi- 
dents, will address the members, while 
Major-General Leonard Wood, U. S. A., 
will discuss the army transport prob- 
lems. Alfred Reeves, general manager 
of the National Automobile Chamber of 
Commerce, will speak for the manufac- 
turing end of the industry. 

An attendance of more than 500 is ex- 
pected at the banquet, which is to be one 
of the most elaborate affairs ever under- 
taken by the Society, and many special 
features have been planned. Among the 
guests, in addition to the principal 
speakers and their aides, will be the 
president and directors of the automo- 
bile Chamber of Commerce and the presi- 
dents of many of the other leading 
technical societies. 

Prominent British Dealers Here 

New York City, Dec.. 28 — On Christ- 
mas morning there landed from the 
Lapland the well-known London dealer 
and former racing driver Charles Jar- 
rott who is on a mission here in connec- 
tion with business on behalf of the Rus- 
sian government. It is also his intention 
to look around the New York show, 
though he does not admit that he is seek- 
ing anything in particular for his regu- 
lar business. He st- ted that he ex- 
pected to spend about our weeks mostly 
in the East before returning to England. 

On the same boat was J. B. Ferguson, 
designer of the ingenious Irish car which 
was described in The Automobile for 
Dec. 9. He has one of his chassis with 
him and will exhibit it at Grand Central 
Palace, on the third floor, the idea being 
to demonstrate the very latest develop- 
ment of British engineering. It will be 
remembered that the car has a complete 
self -lubricating system. 

Mclntyre Farm Tractor $750 

Columbus, Ohio, Dec. 24 — The Mcln- 
tyre Mfg. Co., this city, is arranging to 
put on the market about Feb. 1 a 12-hp. 



gasoline farm tractor which will retail 
at $750. The company, which has been 
making some automobile parts and spe- 
cial machinery, has been experimenting 
on the new tractor for some time. 

The tractor will be designed both for 
hauling farm machinery and wagons and 
to furnish stationary power for farm 
work. It is mounted on three wheels 
with the two wheels in the rear. The 
company has placed contracts for mate- 
rials and will be ready to make deliveries 
Feb. 1. 

Eveready Starter for Fords 

Long Island City, Dec. 24 — A new 
electric lighting and starting system for 
Fords has been put out by the American 
Ever Ready Works, Long Island City. 
The starter is mounted in front of the 
radiator directly on the front of the 
crankshaft in order to eliminate side 
strains on the crankshaft. Since this 
position is on the center line of the 
crankshaft, the stresses are at a mini- 
mum. The starter runs at engine speed 
and it is claimed by the manufacturers 
that it acts as a vibration damper, due 
to the flywheel effect. The drive is 
through a flexible coupling without 
chains. The entire system is inclosed in 
a small black enamel case and the time 
required for attaching is about 1 hr. 

Moline Plow Co. Names New Car 
the Stephens 

Freeport, III., Dec. 24 — The Stephens 
is the name chosen for the new car 
shortly to be constructed by the Freeport 
branch of the Moline Plow Co., the fall- 
ing off in the demand for buggies and 
farm wagons forcing the company to en- 
gage in the construction of automobiles 
in order to keep the plant working on 
full time and with a full force. M. A. 
Steele, manager of the Freeport plant is 
in Detroit supervising the construction 
of the models. Two cars are being made 
and are due to reach Freeport Jan. 1. 
They will then be given a 5000-mile test 
run. The output for the first year will 
be approximately 600. 

Master Spark Plug is Now Called 
Master Calorite 

Hartford, Conn., Dec. 24 — The Hart- 
ford Machine Screw Co., this city, maker 
of the Master spark plug has changed 
the name of its product to the Master 
Calorite spark plug. 

The company has adopted a new insu- 
lating material known as calorite which 
is stated to be unaffected in an instant 
change in a temperature of 2300 deg., 
and also fracture proof. The new mate- 
rial, which is a special composition and 
made in this country, is somewhat sim- 
ilar in appearance to porcelain, although 
it is greyish in color and has not such a 
glossy appearance. 



1,200,000 Cars and 
Trucks for 1916 

892,618 Motor Vehicles Sold in 
1915—842,249 Passenger 
Cars— 50,369 Trucks 

New York City, Dec. 28 — According 
to statistics compiled by Alfred Reeves, 
general manager of the National Auto- 
mobile Chamber of Commerce, the pro- 
duction of motor vehicles in this coun- 
try for 1916 will exceed 1,200,000. On 
the basis that anyone with an annual 
income of $1,200 can own a car, there is 
a market in the United States for 5,000,- 
000 cars. Other statistics given are: 

Motor vehicles sold during 1915 892.618 

Retail value of these vehicles $691,778,950 

Passenger cars sold In 1915 842.249 

Retail value of passenger cars $566,856,450 

Motor trucks sold in 1916 60,869 

Retail value of motor trucks $126,922,600 

Carloads of automobiles shipped In 

1915 200.000 

Money spent on highways in 1915 . $250,000,000 
Proportion of motor vehicles to miles of 

road 1 to 1 

Proportion to area of U. S. in sq. mlles.l to 1H 
Proportion of cars to population of U. S.l to 48 
Total manufacturers of cars and trucks.. 448 
Commercial vehicle manufacturers 257 

By way of contrast, the production in 
1899 was 3700 motor vehicles valued at 
$4,750,000 and in 1903 it was 11,000, the 
value being $12,650,000. 

Tire Prices to Be Raised 12K to 
20 Per Cent 

New York City, Dec. 27 — Tire prices 
are scheduled to advance 12% to 20 per 
cent with the advent of the new year. 
For some time the increasing price of 
crude rubber as well as fabric and other 
materials used in tire construction has 
been the basis of a rumor to the effect 
that the leading tire manufacturers were 
about to announce new lists considerably 
in advance of those now in force. 

Firestone Distributing Plant for K. C. 

Kansas City, Mo., Dec. 27— The Fire- 
stone Tire & Rubber Co. has been 
granted building permits in Kansas City, 
Mo., for the erection of an eight-story 
reinforced concrete building to be used 
as a distributing plant at Twentieth 
Street and Grand Avenue. The cost is 
estimated at $180,000. The building will 
be completed by June 1. 

New Acme 'A -Ton Truck 
Cadillac, Mich., Dec. 28 — The Cadil- 
lac Auto Truck Co., this city, has an- 
nounced a new %-ton truck to sell at a 
reasonable price. 

Jack with Aeromarine Plane & Motor 

Toronto, Ont., Dec. 27 — R. K. Jack, 
chief engineer of the Russell Motor Car 
Co., this city, has been appointed en- 
gineer and factory manager of the Aero- / 
marine Plane & Motor Co., New Yor* 
City. 
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Baker-R & L 8H% 
Stock Dividend 

Will Increase Outstanding 
Common from $1,382,000 
to About $1,500,000 

Cleveland, Ohio, Dec. 27 — The Ba- 
ker-R & L Co., with which the Owen 
Magnetic Co. was recently incorporated, 
has declared the quarterly dividend of 
1% per cent on the preferred and com- 
mon stocks, and a dividend of 8% per 
cent payable in common stock to the 
holders of common stock. The outstand- 
ing common stock at the present time is 
$1,382,000 and the stock dividend will 
increase this to approximately $1,- 
600,000. 

A statement, as yet unconfirmed, has 
been made that the new interests in the 
company will acquire $1,000,000 of the 
new common stock, which will bring the 
issue up to about $2,500,000. 

New Era Opens Bank Accounts for 
Employees 
Joliet, III., Dec. 24— The New Era 
Engineering Co., this city, has opened 
for each of its employees a savings ac- 
count with the First National Bank, this 
city. Employees for three months and 
over are given credit for $5; and each 
employee who has been with the com- 
pany for less than three months, $2.50. 
The company will pay, in addition to the 
8 per cent given by the bank, 2 per cent 
on the employees' salaries deposited in 
this bank during the coming year. 

Federal Truck Increases Wages 5 to 
10 per Cent 
Detroit, Mich., Dec. 24 — A bonus of 
from 5 to 10 per cent of their yearly 
salary was the Christmas present which 
the Federal Motor Truck Co. gave to its 
employees this year. The 10 per cent 
bonus went to those who had been on 
the company's payroll one year or longer; 
a bonus of 7% per cent went to those 
who have been with the company from 



nine months to one year and the 5 per 
cent bonus to those with the company 
from six to nine months. 

According to Vice-president M. L. 
Pulcher, this policy is giving excellent 
results, as it tends to reduce very mate- 
rially the number of employees leaving 
the company during the year. During 
1915, the number of employees who have 
been on the payroll for one year or more 
was increased 15 per cent over the pre- 
vious year. 

McLean Tire Buys Morgan & Marshall 
Co. Factory 

Cleveland, Ohio, Dec. 27 — The Mc- 
Lean Tire & Rubber Co., this city, has 
purchased the plant of the Morgan & 
Marshall Co., East Liverpool, Ohio, and 
will start operation in January. 

With its present equipment the com- 
pany will be able to turn out 500 casings 
and 500 tubes per day, together with an 
unlimited amount of accessories. A tire 
with a 4000-mile guarantee will be made. 

J. C. McLean, president of the M. & 
M. Co. will also be president of the Mc- 
Lean Tire & Rubber Co., and W. B. 
Davis will be an officer, also. 

$10 Accounts for Lewis Axle Employees 
Jackson, Mich., Dec. 24 — Over 400 
workers of the Lewis Spring & Axle Co., 
maker of the Hollier eight, received as a 
Christmas gift from the company a 
Union Bank pass book, with $10. 

Timken Axle Employees Get Bonus 

Detroit, Mich., Dec. 27 — Between 
$12,000 and $14,000 was distributed 
among the employees of the Timken-De- 
troit Axle Co., this year, as a Christmas 
bonus. 

2'/i per Cent Dividend on Lozier Claims 
Detroit, Mich., Dec. 27— A third 
dividend of 2% per cent on approved 
claims against the Lozier Motor Co., 
which was adjudicated bankrupt a year 
ago, is being paid this week by the De- 
troit Trust Co., making a total distribu- 
tion of 12% per cent since the receiver- 
ship. This distribution totals $80,000. 



Steel Prices Are 
Higher 

Rubber Rises to 81 Cents— Cop- 
per Quotes bX21% Cents- 
Sulphuric Acid Up 

New York City, Dec. 28 — Prices in 
the automobile materials market have 
reached unprecedented marks. Bessemer 
and open-hearth steel, for instance, have 
nearly doubled the prices in effect last 
spring. Last week both grades of steel 
went up $2 per ton, Bessemer reaching 
$32 and open-hearth $33. Although cop- 
per advanced sharply last week, the 
prices in general are not as high propor- 
tionately as in some of the other metals. 
Both lake and electrolytic grades of cop- 
per went up yesterday to 21% cents a 
pound, just 1% cents higher. 

A few of the metal prices dropped. 
Aluminum .closed yesterday at 53 cents, 
or 3 cents lower than last Tuesday's quo- 
tation. Tin dropped 25 cents per 100 lb., 
closing at $39.25. 

Sulphuric acid went up 50 cents. Re- 
fined rapeseed oil closed yesterday at 96 
cents, just 6 cents higher. 

Fine up-river Para rubber prices last 
week saw a gradual increase from 77 
cents on Tuesday to 81 cents yesterday. 
Ceylon first late crepe prices went up to 
91 cents. The market for crude rubber 
shows an increased demand reported 
from the manufacturers. 

H. A. Lozier Co. Elects 

Cleveland, Ohio, Dec. 28 — The H. A. 
Lozier Co. has been formally organized 
by the selection of the following officers: 
H. A. Lozier, president; E. W. Foote, 
vice-president; E. G. Tillotson, treasurer, 
and Frank H. Ginn, secretary. Mr. Til- 
lotson is the head of the bond house of 
the Tillotson & Wolcott Co. and Frank 
H. Ginn is a prominent attorney. 

To Build Taxis on Coast 

San Francisco, Cal., Dec. 24 — Final 
arrangements have been made by R. P- 
Mathews and G. M. Anderson of the 
Gray Taxicab Co., this city, for the es- 
tablishment of their taxicab factory. As 
the result of having secured a monopoly 
of the taxicab service from all of the sta- 
tions of the Southern Pacific system, the 
Gray Taxicab Co. has purchased the 
Goldy Machine plant at Sunnyvale, 30 
miles south of San Francisco. 

The company plans to employ 125 men 
from the start and will turn out seven or 
eight cars a day until they have sup- 
plied the demand in all of the cities along 
the Southern Pacific system. The new 
company will be known as the Andermat 
Machine Co. 

The property of the Goldy Machine Co. 
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Daily Market Reports for the Past Week 



Material Tues. 

Aluminum 56 

Antimony 38 

Beams & Channels, 100 lb 1.97 

Bessemer Steel, ton 30.00 

Copper, Slec, lb 2054 

Copper, Lake, lb .2054 

Cottonseed Oil, bbl 8.53 

Cyanide Potash, lb 28 

Fish Oil, Menhaden, Brown 48 

Gasoline, Auto, bbl 21 

Lard Oil, prime 92 

Lead, 100 lb 5.40 

Linseed Oil 63 

Open-Hearth SteeL ton 31.00 

Petroleum, bbl., Kansas, crude 1.20 

Petroleum, bbl., Pennsylvania, crude 2.15 

Rapeseed Oil, refined 90 

Rubber, Fine Up-River, Para 77 

Silk, raw, Italian 

Silk, raw, Japan 

Sulphuric Acid, 60 Baume 1.00 

Tin, 100 lb 39.50 

Tire Scrap 0554 



Wed. 

.53 

.38 
1.97 
30.00 

.20« 

.20 « 
8.50 

.28 

.48 

.21 

.92 
5.40 

.63 
31.00 
1.20 
2.15 

.90 

.78 



1.00 
39.00 
.0554 



Thur. 

.53 

.3854 

2.07 
32.00 

.2054 

.2054 
8.30 

.28 

.48 

.21 

.92 
5.40 

.64 
33.00 
1.20 
2.15 

.90 

.78 
5.25 
4.55 

1.00 
38.75 

.0554 



Frl. 

.53 

.3854 
2.07 
32.00 

.20'A 

.2054 
8.40 

.28 

.48 

.21 

.92 
5.40 

.64 
33.00 
1.20 
2.15 

.96 

.78 



1.00 
38.75 
.0554 



Sat 

.53 

.3854 
2.07 
32.00 

.2054 

.2054 
8.40 

.28 

.48 

.21 

.92 
5.40 

.64 
33.00 
1.20 
2.15 

.96 

.78 



1.00 
39.25 
.OS 54 



Mon. 

.53 

.3854 
2.07 
32.00 

.2154 

.2154 
8.48 

.28 

.48 

.21 

.92 
5.40 

.64 
33.00 
1.20 
2.15 

.96 

.81 
5.25 
4.60 

1.50 
39.25 

.0554 



Week's 
Ch'ge 

—.03 
+ 0054 
+.10 
+2.00 
+.0154 
+.0154 
—.05 



+.01 
+2.00 



+.06 
+.04 

+.05 
+50 
— .2S 
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includes 20 acres of land adjoining the 
main line of the Southern Pacific. The 
factory includes four main buildings and 
several smaller buildings. The two main 
buildings are 150 by 200 ft, the foundry 
is 100 by 200 ft., while the boiler room 
is 50 by 100 ft. The purchase price of 
the Goldy works is said to be $50,000 to 
$60,000. 

White Motor Co. Incorporated 

Cleveland, Ohio, Dec. 28— The White 
Motor Co., this city, has been incorpo- 
rated to take over the business of the 
White Co. under plans recently an- 
nounced. The initial capital stock was 
placed at $20,000, but Attorney M. B. 
Johnson of the firm representing the in- 
terests in the company, stated that an 
increase had already been made to 
$16,000,000. 

New Louisville Co. to Make Cars in 
Kentucky Wagon Plant 

Louisville, Ky., Dec. 24 — Announce- 
ment was made here to-day of the plan 
to organize a new concern to manufac- 
ture and assemble automobiles at the 
plant of the Kentucky Wagon Mfg. Co. 
The line will include a truck, five-pas- 
senger four-cylinder touring car and a 
roadster. The car will have a 112-in. 
wheelbase and will sell for $750. 

Cassidy Takes Long Horn Sales 
New York City, Dec. 24 — The man- 
agement of the sales department of the 
G. Piel Co., manufacturer of Long horns 
and G-P muffler cut-outs, on Jan. 1, 1916, 
■will be turned over in its entirety to the 
newly formed selling corporation of the 
Edward A. Cassidy Co. 



Security Prices 
Are Lower 

General Motors Common 
Down 6 Points — Chevrolet 
Stock Lowered 9 Points 

New York City, Dec. 28 — Last week's 
automobile and accessory securities were 
subject to many small changes. A fea- 
ture of the issues during the last two 
weeks has been the absence of any extra- 
ordinary gains such as General Motors 
and Paige-Detroit experienced. General 
Motors, incidentally, after a 37-point 
drop the previous week, dropped 6 more 
points last week. And Chevrolet, which 
is closely allied at the present time with 
General Motors, has again dropped, this 
time 9 points, making a total of 19 
points in two weeks. Chalmers common, 
which has been showing little activity 
heretofore, dropped 20 points to 130. 
Willys-Overland common closed at 239, 
just 4 points lower. 

Tire issues show considerable strength. 
Portage Rubber common went up to 70 
with a net gain of 10 points; Miller Rub- 
ber preferred rose 2 points; Kelly- 
Springfield common rose 7 points; Good- 
rich common closed 2% points gain, and 
U. S. Rubber common rose 1 point. 

Several of the automobile issues 
showed substantial gains. Packard com- 
mon closed at 180 or 5 points higher; 
Reo Car went up 11 points; and the three 
Maxwell issues showed fractional gains. 
To-morrow Maxwell perferred will sell 
ex-dividend 14% per cent. Based from 
yesterday's price, this will mean a figure 



below 90 for the stock, or an income 
basis of about 8 per cent. 

The Detroit issues were correspond- 
ingly lower. General Motors dropped to 
425 the total drop amounting to 57% 
points. Its preferred closed at 114 with 
a loss of 4% points. Paige dropped 10 
points. The new issue of stock of the 
Ford Motor Co. of Canada, Ltd., went 
down 15 points. 

Maxwell Earns $1,469,809 in Quarter 
Ending Oct. 31 

New York City, Dec. 24 — The Max- 
well Motor Co. reports for the three 
months ended Oct. 31, 1915, net earnings 
from operations, after deducting costs of 
manufacturing and expenses of adver- 
tising, selling, administration and taxes 
of $1,425,489; other income including 
cash discounts on goods purchased $60,- 
949; sundry miscellaneous revenue, $10,- 
370; giving a total of $1,469,809. The 
balance sheet shows profit and loss sur- 
plus $4,492,106 and total assets and lia- 
bilities of $44,081,631. 

Mais Resigns From Burford 
Harrisburg, Pa., Dec. 24 — A. F. Mais 
has resigned as chief engineer of the 
H. G. Burford Co., Fremont, Ohio, to 
become chief engineer of the Morton 
Truck & Tractor Co., this city. 

1000 Lee Tires a Day 

New York City, Dec. 28 — Production 
of the Lee Tire & Rubber Co. is now at 
the rate of 1000 tires a day. During 
the month of November the sales of the 
Lee company were 25 per cent greater 
than they were in November, 1914. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



, 1914 , 

Bid Aaked 

Ajax Rubber Co.. new 

Aluminum Castings pfd 95 100 

J. I. Case pfd 

Chalmers Motor Co. com 188 

Chalmers Motor Co. pfd 19254 

Chevrolet Motor Co 

Electric Storage Battery Co 

Firestone Tire & Rubber Co. com 348 352 

Firestone Tire & Rubber Co. pfd 110 112 

General Motors Co. com 7654 7754 

General Motors Co. pfd 89 91 

B. F. Goodrich Co. com 23 25 

B. F. Goodrich Co. pfd 91 95 

Goodyear Tire & Rubber Co. com 190 192 

Goodyear Tire & Rubber Co. pfd 102 104 

Gray & Davis, Inc., pfd 

International Motor Co. com 

International Motor Co. pfd 

Kelly-Springfield Tire Co. com 65 68 { 

Kelly-Springfield Tire Co. 1st pfd 7S 79 

Kelly-Springfield Tire Co. 2d pfd 93 97 

Maxwell Motor Co. com 14 15 

Maxwell Motor Co. 1st pfd 4154 43 

Maxwell Motor Co. 2d pfd 16 17 

Miller Rubber Co. com 

Miller Rubber Co. pfd 

New Departure Mfg. Co. com 

New Departure Mfg. Co. pfd 

Packard Motor Car Co. com 100 

Packard Motor Car Co. pfd 90 

Paige-Detroit Motor Car 

Peerless Motor & Truck Corp. 

Portage Rubber Co. com 25 30 

Portage Rubber Co. pfd 80 85 

Regal Motor Co. pfd 

IReo Motor Truck Co 1054 1154 

tReo Motor Car Co 2154 23 

Splitdorf Electric Co. pfd 



, 1916 , Wk'a 

Bid Asked Ch'ge 

70 70}4 +1 




2254 
65 



, 1914 , 

Bid Aaked 

Stewart- Warner Speed. Corp. com 51 53 

Stewart-Warner Speed. Corp. pfd 98 101 

Studebaker Corporation com 30% 3254 

Studebaker Corporation pfd 85 87 

Swinehart Tire & Rubber Co 69 70 

Texas Company 

U. S. Rubber Co. com 51 53 

U. S. Rubber Co. lit pfd 100 102 

Vacuum Oil Co 

White Motor Co 

Willys-Overland Co. com 84 8554 

Willys-Overland Co. pfd 92 94 

ACTIVE STOCKS 

Chalmers Motor Co. com 88 

Chalmers Motor Co. pfd 9254 

Continental Motor Co. com 155 175 

Continental Mt>tor Co. pfd 

Ford Motor Co. of Canada 445 480 

General Motors Co. com 83 

General Motors Co. pfd 88 

Maxwell Motor Co. com 14 15 

Maxwell Motor Co. 1st pfd 43 45 

Maxwell Motor Co. 2d pfd 17 19 

Packard Motor Car Co. com 100 

Packard Motor Car Co. pfd 90 

Paige-Detroit Motor Car Co 

IReo Motor Car Co 2154 2254 

|Reo Motor Truck Co 1054 1154 

Studebaker Corporation com 

Studebaker Corporation pfd 

INACTIVE STOCKS 

i Atlas Drop Forge Co 25 

Kelsey Wheel Co 185 

1W. K. Prudden Co 20 

Regal Motor Co. pfd 25 

lEx-dividend. *01d. tNew. JPar value $10. 



, 1916 , Wk'a 

Bid Aaked Ch'ge 

86 89 

108 

16754 16854 — 54 
11254 11354 —154 



87 
231 

55 
109 
233 

53 
239 
112 



248 

91 
400 
425 
114 

7354 
100 
5354 

10354 

65 
22 

16454 
112 



2854 
270 
25 



90 4-2 

233 + a 

S5 54 +1 

110 +154 

236 —5 

5354 +1 

241 —4 

11354 — 2« 



156 —2 
10254 



258 
94 
410 
460 
117 
76 
103 



±} 
—15 

-154 

5654 —1 
195 +11 
10454 +2 
710 —10 

:: 3* 
IS* - 3 % 

31 

+5 

28 +1 
2254 .. 
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Program of Show Week Activities 



S. A. E. Program 

Monday, Jan. 3, S. A. E. Office, 29 West 
39th Street 

Standards Committee Last Quarterly Meet- 
ing. 10 a. m. 

Engine and Transmission Division. 

Electric Vehicle Division. 

Frame Sections Division. 

Iron and Steel Division. 

2 P. M. 

Electrical Equipment Division. 
Springs Division. 
Research Division. 
Truck Standards Dvision. 

Tuesday, Jan. 4, 8. A. E. Office, 29 West 
39th Street 

Standards Committee's Last Quarterly 
Meeting, 9 a. m. 

Wednesday, Jan. 5, at Engineering Societies 
Building 

Business Session, 9:30 a. m. 
Treasurer's Report. 

Appointment (or Election of Officers (or 
New Year. 

Membership Committee Report. 

Discussion on Reports o( Divisions o( 
Standards Committee. 

STANDARDS COMMITTEE REPORT8 

Report of Electrical Equipment Division, 
A. L. Rlker. 

Report o( Engine and Transmission Divi- 
sion, Pro(. W. T. Fl8hleigh. 

Report o( Electric Vehicle Division, A. J. 
Slade. 

Report of Iron and Steel Division, K. W. 
Zimmerschled. 

Report o( Lock Washer Division, C. H. 
Loutrel. 

Report of Miscellaneous Division, J. G. Uti. 
Report of Research Division, D. L. Gallup. 
Report of Springs Division, C. W. McKlnley. 
Report of Truck Standards Division, W. P. 
Kennedy. 



Thursday, Jan. 6, at Engineering Societies 
Building. Professional Session, 9:30 A. M. 

President's Address. 

Address of President-Elect. 

Dr. J. S. Unger on Effect of Sulphur Con- 
tent In Steel. 

Henry Schroeder on Electric Bulbs for 
Automobiles. 

1:30 P. M. 
Battery vs. Magneto Ignition. 
Alexander Churchward. 
Frank Conrad. 
Dr. R. H. Cunningham. 
Joseph Bljur. 
F. R. Hoyt. 

Sixteenth Annual National Automobile 8how, 
Grand Central Palace, De. 31 -Jan. 8 

Beginning at 2 p. m., Friday, Dec. 31, at 
10 a. m., dally thereafter. Closing hour is 
10:30 p. m. 

Social and Business 

Dec. 30-31 — Bosch Magneto Co. — Distributors' 
convention. Dec. 30 — Evening banquet at 
Relsenweber's, Eighth Avenue and 58th 
Street. Dec. 30 — Selling luncheon, noon, 
advertising offices. 

Dec. 31 — Cole — Dealers' meeting at Colt- 
Stratton Salesrooms, Broadway and 57th 
Street. 

Jan. 3 — A. A. A. — Dinner (evening) to Chair- 
man Richard Kennerdell of the Contest 
Board of the A. A. A.; Blltmore. 

Jan. 3— White— Meeting, Hotel Astor, after 
show. 

Jan. 4 — National Automobile Chamber of 
Commerce — Waldorf-Astoria; annual ban- 
quet, evening. 

Jan. 4 — Chalmers — Noon luncheon at Church- 
ills, Broadway and 48th Street. 

Jan. 4 — Veils — Dealers' meeting, 9 a. m., 
Claridge Hotel. 

Jan. 4— Leece- Neville Co. — Meeting, Haynes 
Automobile Co.'s salesrooms, 1716 Broad- 
way. 

Jan. 4 — Saxon — Luncheon at Blltmore, 1 p. m. 



Jan. 4 and 6 — Franklin — Luncheon at Man- 
hattan, 12-2 p. m. 

Jan. 5 — National Automobile Chamber of 
Commerce — Directors' Meeting at Head- 
quarters, 7 East 42d Street, at 10 a. m. 

Jan. 5— Mitchell— Dealers' Meeting at Bllt- 
more, 12 a. m. 

Jan. S — Motor & Accessory Manufacturers 
Assn. — Waldorf-Astoria; 8th annual ban- 
quet; 7:30 p. m. 

Jan. S — Motor & Accessory Manufacturer* 
Assn.— 9.30 a. m., Executive Committee 
meeting, association offices; 10 a. m., Fi- 
nance Committee, offices; 11 a. m.. Board of 
Directors, offices; 3 p. m., 12th annual 
meeting, Waldorf-Astoria. 

Jan. 6— Chandler — Breakfast at Blltmore, 9 
a. m. 

Jan. 6 — Motor & Accessory Manufacturers 

Assn. — Board of Directors meeting, offices, 

2:30 p. m. 

Jan. 6— Society of Automobile Engineers- 
Plaza; annual banquet, evening. 

Jan. 6 — Remington— Dealers' meeting, 1:30 
p. m., Cumberland. 

Jan. 6 — Jeffery — Dealers' meeting in evening. 

Jan. 6 — H upmobll e — Dealers' business 
luncheon, noon, Blltmore. 

Jan. 6 — Paige — Dealers' evening banquet at 
Healy's, 66th Street and Columbus Avenue. 

Jan. 6 — Splltdorf — Meeting of Branch Man- 
agers; Astor. 

Jan. 6— Velle — Dealers' meeting, 9 a. m.. 
Claridge Hotel. 

Jan. 6 — Electric Storage Battery Co. — Dis- 
tributors' convention, Hotel Imperial, fol- 
lowed by dinner. 

Jan. 6— A. J. Plcard & Co. — Dealers' confer- 
ence and banquet, Cafe des Beaux Arts, 80 
West 40th Street. 

Jan. 7 — Emll Grossman Mfg. Co. — Salesmen's 
convention, Biltmore. 

Jan. 7, 8, 10, 11— National Association of 
Automobile Accessory Jobbers — Astor Ho- 
tel; convention; first two days, committee 
meetings; last two days, general meetings. 

Date undecided — Detrolter — Dinner at Bllt- 
more. 



The Automobile Calendar 



Dec. 31-Jan. 8. . . .New York City, Sixteenth 
Annual National Auto- 
mobile Show ; Grand 
Central Palace ; N.A.C.C. 

1916 

Jan. 1 Springfield, Mo., Show, 

Springfield Motor Car 
Dealers' Assn. 

Jan. 3-9 Importers' Salon, Hotel 

Astor. 

Jan. 4 New York City, N. A. C. C. 

Annual Banquet, Wal- 
dorf-Astoria. 

Jan. E New York City, Motor and 

Accessory Manufacturers' 
Banquet in Evening at 
Waldorf-Astoria. 

Jan. 5-6 New York City, S. A. E. 

Winter Session, Stand- 
ards Committee Meeting. 

Jan. 7, 8, 10, 11. . .New York City Convention 
National Assn. of Auto- 
mobile Accessory Job- 
bers. 

Jan. 7-13 Milwaukee, Wis., Show, Au- 
ditorium. 

Jan. 8-16 Cleveland, Ohio, Show, Wig- 
more Coliseum, Cleveland 
Automobile Show Co. 

Jan. 8-16 Philadelphia, Pa., Show, 

Philadelphia Auto Trade 
Assn. 

Jan. 13-18 Columbus, Ohio, Show, 

Memorial Hall, Columbus 
Automobile Club and Co- 
lumbus Auto Trades 
Assn. 

Jan. 14-22 Dayton, O., Show, Delco 

Bldg., Dayton Automo- 
bile Dealers' Assn., and 
Dayton Accessory Deal- 
ers' Assn. 

Jan. 10-16 Fort Wayne, Ind., Show, 

Auto Trade Assn. 

Jan. 10-15 New Bedford, Mass., Show, 

State Armory. 

Jan. 15-22 Detroit, Mich., Show, De- 
troit Automobile Dealers' 
Assn. 

Jan. 17-22 Rochester, N.Y., Show, Ex- 
position Park, C. A. Sim- 
mons, Mgr. 



Jan. 17-22 Wilmington, Del., Show, 

Wilmington Automobile 
Show Assn. 

Jan. 18-22 Baltimore, Md., Show, Fifth 

Regiment Armory. 

Jan. 18-22 Lancaster, Pa., Show, Con- 

estoga Park Pavilion. 

Jan. 22-29 Montreal, Que., Show, Al- 

my's Bldg., Automobile 
Trade Assn., Ltd. 

Jan. 22-29 Chicago, 111., Show, Na- 
tional Automobile Cham- 
ber of Commerce; Coli- 
seum and First Regiment 
Armory. 

Jan. 23-30 Portland, Ore., Show, Port- 
land Automobile Dealers' 
Trade Assn. 

Jan. 24-29 Buffalo, N. Y., Show, Buf- 
falo Automobile Dealers' 
Assn., Broadway Audi- 
torium. 

Jan. 29-Feb. 5 Columbus, Ohio, Show, 

Memorial Hall, Columbus 
Automobile Show Co. 

Jan. 29-Feb. 5 . . . . Minneapolis, Minn., Show, 
National Guard Armory, 
Minneapolis Trade Assn. 

Feb. 1-3 Frederick, Md., Show, Ar- 
mory. 

Feb. 7-12 Kansas City, Mo., Show, 

J. I. Case T. M. Bldg.. 
Kansas City Motor 
Dealers' Assn. 

Feb. 8-11 Grand Forks, N. D., Show, 

Auditorium. 

Feb. 9-12 Peoria, 111., Show, Coliseum, 

Peoria Automobile and 
Accessory Assn. 

Feb. 12-19 Hartford, Conn., Show, 

First Regiment Armory, 
Hartford Automobile 
Dealers' Assn. 

Feb. 14-19 Des Moines, la., Show, Des 

Moines Auto. Dealers' 
Assn. 

Feb. 14-19 Winnipeg, Man., Show, 

Ford Plant, Winnipeg 
Motor Trades Assn. 

Feb. 19 Newark, N. J., Show. 



Feb. 20-27 Grand Rapids, Mich., Show, 

Kllngman Furniture Ex- 
hibition Bldg., Automo- 
bile Business Assn. 

Feb. 21-26 Louisville, Ky., Show. First 

Regiment Armory. 

Feb. 21-26 Omaha, Neb., Show, Omaha 

Automobile Show Assn. 

Feb. 21-26 Portland, tie.. Show, Ex- 
position Bldg. 

Feb. 21-26 Syracuse, N. Y., Show, 

Syracuse Automobile 
Dealers. 

Feb. 28-Mar. 3 Pittsburgh, Pa., Convention 

of American Road Build- 
ers' Assn., Mechanical 
Hall. 

Feb. 29-Mar. 4 Ft. Dodge, La., Show, 

Terminal Bldg., Ft 
Dodge Automobile Deal- 
ers' Assn. 

March 4-11 Boston, Mass., Car and 

Truck Show, Mechanics 
Bldg. 

Mar. 8-11 Mason City, la., Show, 

Armory. 

Mar. 21-25 Dead wood, S. D., Show. 

Auditorium, Deadwood 
Business Club. 

Mar. 2 8- Apr. 3.. . .Manchester, N. H., Show, 
Under Auspices Couture 
Bros, Academy. 

May 13 New York City, VanderbUt 

Cup, Sheepshead Bay 
Speedway Race. 

May 20 Chicago, 111., Amateur 

Drivers' Race, Chicago 
Motor Speedway. 

May 30 Indianapolis Track Race. 

June 17 Chicago Track Race. 

June 28 Des Moines, la., Track 

Race. 

July 4 Minneapolis Track Race. 

July 4 Sioux (Sty Track Race. 

July 15 Omaha, Neb., Track Race. 

Aug. 5 Tacoma Track Race. 

Aug. 18-19 Elgin Road Race. 

Sept. 4 Dee Moines Track Meet 

Sept. 15 Indianapolis Track Race. 

Sept. 16 Providence Track Race. 

Sept 30 New York City Sheepshead 

Bay Race. 

Oct 7 Omaha Track Race. 

Oct. 14 Chicago Track Race. 
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ANNOUNCEMENT 

• •••••• 

The 

PFAU MANUFACTURING COMPANY 

of Cincinnati 
Announces its Entrance into the Field of 

AUTOMOBILE SPECIALTIES MANUFACTURE 




In a completely equipped modern factory and with more than 
twenty-five years' experience as manufacturers we are prepared 
to fill orders for either cast or stamped hrass and bronze work 
in rough, finished or nickel-plate. To make any stampings of sheet 
steel or iron — and to manufacture all automobile metal specialties 
required by the manufacturers of parts and accessories in the build- 
ing and equipping of cars. 

Quantity orders will meet with a prompt shipment and will be of 
a quality and at a price that will make this Company an important 
factor in the specialty industry. 

More detailed announcements will follow. 

For immediate information address 

The 

PFAU MANUFACTURING COMPANY 

Liincinnati, Okio 
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Even Spinning It 
Will Not Start That Cold Motor 



— not if it's a really cold day. 
Not even if you prime through the 
priming cup or by removing the plugs. 
But there is a sure way. 

Tho' gasoline will not vaporize fast 



enough in a cold cylinder to spread 
across the combustion chamber — to 
reach the ignition point — 

You can put it right at the spark 
gap of an 



All - In - 

One" 




hampion 

'TOLEDO MADE FOR THE WHOLE WORLD'S TRADE" 



Plug 




ALI-IN-ONE 
CHAMPION 
J1.25 
Simple, efTectiTe. 
petcock type prim- 
ing plug. Puts 
mixture right at 



That's the sure way. 

No need to prime and prime again in the old way — no need to freeze 
your fingers — no need to lose time. 

The All-in-One Champion is a combination spark plug and priming 
cup. The gasoline runs down through the center of the plug and actually 
collects on the electrodes — right where the spark flashes. 

It spreads around the rim and entirely surrounds the spark gap with a 
cloud of rich vapor, so when the first spark jumps there's an explosion — 
and your motor starts, every time. 

And that is why motorists everywhere are demanding Champion 
Priming Plugs. 

Far sighted dealers already have ordered their entire winter's stock. 
They are getting full benefit of the extensive advertising campaign now 
running in the biggest national farm and trade periodicals. 

Now is the time for you to order. See your jobber, or write to us 
at once. 

Champion Spark Plug Company 

1003 UPTON AVENUE TOLEDO, O. 
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All Cars Are 



100% Skid Proof 

only when equipped with 



Weed Chains 



on all four tires, regardless of 
the brand or type of tires used. 

The proper size of Weed Chains to fit 
all sizes and styles of tires are car- 
ried in stock by dealers everywhere. 

AMERICAN CHAIN CO., Inc. 

BRIDGEPORT, CONN. 

Sole Manufacturer* of Weed Anti-Skid Chain 

Also Manufacturer* of Tire Chain* especially con- 
structed for Single and Dual Solid Truck Tires— Motor- 
cycle Tire Chains, Dobbins Blow-Out Chains, etc. 




Hardmon Dreadnought Dunlop Batavia Broendor Mordthon Porta £e"Daisy" Midgley Hood 
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Studebaker for the FIFTH 
time leads the industry 

The SERIES 17 line is the most complete that any man- 
ufacturer has ever offered. There are 9 pleasure cars in 
all — 3 on the 4-cy Under chassis and 6 on the 6-cylinder 
chassis— comprising open cars and a variety of closed cars 
that gives the Studebaker Dealer a car for every prospec- 
tive buyer's taste. 

There is in addition a series of Commercial Cars that offer GREAT sales possi- 
bilities — three of the half ton size that have already won such national popularity 
and three new TON capacity trucks. 

But the sensational thing of the entire series of cars is the amazing VALUES 
that they represent. Never in the history of the entire industry have such values 
as these been placed upon the market at such LOW prices. 

And coming in a season like this, when prices of raw materials are rising daily, 
the new SERIES 17 SIX, with added new features and priced at $1050, and the 
new SERIES 1 7 FOUR, with the same new features, reduced in price to $845, 
are most astonishing achievements even for a manufacturer with Studebaker's 
resources and unexcelled manufacturing facilities. 

With the new SERIES 1 7 cars, every Studebaker Dealer now has before him a 
wonderful opportunity for BUILDING up a lasting business — and for greatly 
increasing his winter sales with the absolute assurance of getting cars thro' the 
Spring when he wants them most — and assurance, also, of a steady sale and 
PROFIT the year 'roundc 

Over 4500 dealers now making money selling Studebaker cars. Merchants all over 
the country are dropping other lines to become Studebaker dealers, and the same op- 
portunity is offered to other dealers and merchants. Write for further information. 



STUDEBAKER 



South Bend, bid. 



Detroit, Mich. Walkerville, Ont. 

Address all correspondence to Detroit 




lagine the selling opportunities a 
Dealer has with a car like this! 

Last year, this Studebaker 4-cylinder car at $885 was the sensa- 
tional VALUE of the season. This year, the price has been 
REDUCED to $845— the same car with several added features. 

Think what it means to be associated with a manufacturer wh< 
financial resources and unexcelled manufacturing organize 1 
makes it possible to produce a car of such quality to sell at $845. 

adjustable so that they can be moved 
to fit the passenger's desires. 

We have gained more room in the 
tonneau. We have used longer springs 
of extra resiliency for the upholstery, 
and of course, the SAME high-grade, 
hand -buffed, semi glazed leather. We 
have rearranged the instruments on 
the dash, making them even more 
convenient and lighted them by a 
new, indirect system of illumination. 

We have redesigned the windshield, 

overlapping the plates to give com- 
plete protection at all time*, 
fenders are deeper and richer. 



This SERIES 1 7 FOUR has the same 
FORTY horse power motor that made 
it the POWER Car of last season. 
It has the same SEVEN -passenger 
capacity. It has the same grace of 
line and luxury of finish — the same 
full equipment and the same high 
quality throughout. 

The gas tank has been moved to the 
rear of the car, thus gaining much 
more room for the driver. We have 
adopted the design of one of Europe's 
most expensive cars for the front 
seats— DIVIDED ihem— made them 



S K -50 horse- 



Power- ?passenger _ $io5o 




-and this SIX at $ 1050: Think of 
its possibilities in your territory! 

Last year it was the sensation of the season — the ONLY 
SEVEN-passenger, 6-cylinder car with a 3%-inch bore x 5-inch 
stroke, FIFTY horse power motor ever offered in America or 
Europe for less than $1450. 

It was $400 ahead of any other SIX that began to rival it in 
POWER, size or quality. And it swept the country. It 
was THE value of the year. 

This year it has the SAME powerful motor, the SAME 
seven -passenger capacity and it costs the SAME price — $1050 
—in spite of the greatly increased cost of raw materials. 

This car also has added features such as — gasoline tank 
removed to the rear — adjustable, DIVIDED front seats — new 
overlapping windshield — new arrangement of instruments on 
dash with indirect lighting system — deeper fenders, etc. 



Think of the opportunities such a car offers! 



Landau, 3 passenger - $1350 



•roadster, 3 passenger $1025 





Sed «n.7p.. Mnger _ 



$1675 




Coupe, 4 passenger - $1600 
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$ 4.22 SEISS $ 4.22 

Double Acting Horn 

Operated by touch of the hand — either to right or left — 
for short sharp blast— or for long continuous sourfd 
same as a motor driven Horn. This is the only horn on 
the market having these features. 

Guaranteed tor 10 Years 

Positive in Action— no Ratchets— no Spring pressure to 
go against — simplicity — nothing to get out of order— a 
Horn that will outlast your car. Finished in Black En- 
amel— Baked— with highly polished Nickel Bell— or Brass 
all Black. 

Write for Literature 



The Seiss Mfg. Co., 



436 Dorr Street, 
Toledo, Ohio 





High Grade 
Driving Chains 

are made by specialists in a 
modern fire-proof factory. All 
materials used are chosen for 
quality regardless of cost. 

Our aim is dependability of 
service and our success in this 
is shown by the use of 
"Whitney" Chains on the motor 
trucks of the leading makes 
throughout the country. 

Send for our booklet giving 
sizes and lengths of "Whitney" 
Chains required for chain- 
driven motor vehicles. 

The Whitney Mfg. Co. 

HARTFORD, CONN. 

Chain. — Keys — Hand-Milling Machine. 
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MALUMINUM 



Ideal 
Metal 
for 
Ideal 
Pistons 




— the result of years of experi- 
menting in our Laboratory De- 
partment. 

A metal unequalled for the manu- 
facture of 

Radiator Shells 
Crank Cases 
Clutch Housings 
Transmission Cases 
Magneto Mountings 
Pistons 

Miscellaneous Castings 

MALUMINUM is an aluminum 
alloy of exceeding great lightness, 
strength and malleability — much 
superior to No. 1 2 aluminum 
alloy. MALUMINUM will with- 
stand great distortion without 
evidencing the slightest tendency 
to fatigue or crack. 

Many car manufacturers testify 
to the remarkable success follow- 
ing the use of MALUMINUM. 

Complete information, together 
with samples, gladly sent on re- 
quest. 



PIONEER BRASS WORKS 



Indianapolis 



Indiana 




Mollne Bronze 
Back Bearing 



HO YT 

Die 
Castings 

and Bronze Backed 
Babbitt Lined 
Bearings 

"The Dependable Kind" 

Dense — Accurate — True to Specifi- 
cations* 

35 years' experience in the mixed 
metal business insures correct formu- 
lae for your special needs. 

Send blue prints for quotations on 
your requirements. 



Hoyt Metal Company 

Largest Manufacturers of White Metal 
Alloys in the World 



M0 Nerth Broadway, St Lsaia 
111 Broadway, New York 
1205 Westminster Bids., Chicato 
306 Meftatt Bldf., Detroit 
Eastern and Lewis Sts., Terente 
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Cars for Sale— Wanted 

ROYAL TOURIST TOURING, H360.00. 
HOTCHKISS LANDAULBT. S403.OO. 

These cars have been thorouphly overhauled and are 
In the pink of condition. A bargain to one who 
mails check first. 

C. J. Basil, 213 W. 35th St.. New York City 

"6-36" PIERCE ARROW 

GOOD MECHANICAL. CONDITION. 
A bargain It taken at once. 
CONDON, 2036 Wabash Ave., Chicago 

Mafheson 

'I Cars and Repair Parts 

-ank F. Mathtwon Wilkes-Barre, Pa. 
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Carbureters 



ALL SEASON'S RECORDS 

made with 

SCHEBLER EQUIPMENT 

Why not get a Schebler Model B carboretor for 
your car? Onr exchange proposition makes It easy. 

J. C. NICHOLS 

Direct Factory Distributor 

1673 Broadway New York 

* 

SHIP THAT TROUBLESOME CARBURE- 
TOR by Parcel Post. We rebuild and Install new 

8 arts. Factory testing methods used. Service 8te- 
ion (or Rayfleld, Schebler. Stromberg and Holley. 
All work guaranteed. ... 

Wills. Carburetor Specialist 
888-36 0 Belleville Ave. Newark, N. J. 

SLIGHTLY USED CARBURETORS 
Stromberg, Bayfield and Model L. Schebler In nearly 
all sites. 88 each. Condition guaranteed. Terms 
C. O. D. or cash with order. When cash accom- 
panies order goods are shipped prepaid. Henry 
A. Carrier, S Harmony Si, Salem. Mass. 



Carpets 



AUTOMOBILE CARPETS 

Best grade hand made Wilton and 
Saxony Anto Carpets 

Ford Chevrolet Overland, Model 83 

83.00 83.50 84.00 

All shades and colors to match your car. Carpets 
(or other cars. Prices mailed on request. 

GEORGE 

High Grade Carpet and Bug Specialist 
1037 3rd Ave. New Tork City 



Factories, Garages, Shops 

FOR SALE OR RENT 
New Brick Oarage, 50 I 100, well equipped. Loca- 
ted in a thriving city In Northern Oklahoma. If 
Interested address 

Box N 115. care Automobile 

MACHINE SHOP FOR SALE 

300 medium slsed tools (75 lathes 10 to 20" swing) 
In (nil operation ; 55.000 sq. ft. o( floor space : large 
lot. fully equipped to finish 2000-3" shrapnel per 
day; price 8400,000. Plants, sites, space, garages, 
in all sections, all sizes, with and without water and 
rail facilities. Send specifications of your require- 
ments and desired location of the same. We hsndle 
above exclusively from an engineering and manu- 
facturing standpoint. 

J. Alan Mtddleton, Factory Specialist 
809-11 Wldener Bldg. Philadelphia 

Please ment 



Help & Situations Wanted 



EXCEPTIONAL OPPORTUNITY 
for mechanics thoroughly familiar with Overland 
construction ; also foreman. Write 
Motor Car Co. 
Baltimore Md. 



HELP WANTED 

Mechanical draftsman, experienced In de- 
signing;, preferably of automobile parts, small 
motors, familiar with metric system, knowl- 
edge of German preferred. 

Answer in own handwriting, stating ex- 
perience, age, nationality and salary desired, 
under Box O 511. care The Automobile. 

We Place and Supply- 
Draftsmen, Engineers, Foremen, Su- 
perintendents, etc. 

The Toledo Engineering- Agency, 
Toledo, Ohio. 



Machinery 



WE WILL PAY CASH FOR 
Modern lathes, milling machines, automatic and hand 
screw machines; new or need If Is excellent condi- 
tion. 

John Macnab Machinery Co. 

80 West Street New York 



Magneto — Service Stations 
MAGNETOS AND COILS 

All Makes 
BOUGHT. SOLD AND REPAIRED 
BARGAINS IN BOSCH. EISEMANN. BEMT 
8PLITDORF AND BBI0O8 



Automobile Specialty Co. 



899 Woodward Ave. 



Detroit 



M-A-G-N-E-T-O-S 

Expert repairing on all makes of magnetos. 
All types of magnetos. 

BOUGHT AND SOLD 

MAGNETO SALES COMPANY 



1TTT Broadway 



New York City 



OFFICIAL SERVICE STATION 
for Gray and Davis and Northeast self starters. 
Wlllard batteries. K. W. Magnetos. All makes of 
self starters, batteries, and magnetos repaired. 
Work guaranteed. 

The E. S. Cowle Electric Co., Inc. 
1517 Grand Ave.. Kansas City, Mo. 



Miscellaneous 



SAFETY FIRST 

Send 25c. for a Nickel Silver Key Check, 
with name and address; it will serve aa 
Identification Card in case of accident, be- 
sides restore your keys in case they are 
lost in traveling. Address all orders to 
DEPT. A. 

F. Jos. Mulhaupt, La Fayette, Ind. 

ion The Automobile when writing to Advertisers 



Mailing Lists 



MAILING LISTS AND STATISTICS 
Owners or dealers, anr state, county, city ; weekly 
and monthly supplements at lowest prices. Special 
lists of electrics, trucks. Fords. Stadebaker. Over- 
land, etc. Motor List Co. of America, 1108 
Locust St.. Des Moines. Ia. 



Manufacturers' 

Opportunities 



ACTIVE AUTOMOBILE MAN 

who has handled for years a serious business 
In France selling pleasure cars and motor 
trucks, would like to And reliable firm or 
party willing to do business in France and 
Switzerland. Write Box O, 620, care The 
Automobile. 239 W. 39th St. 



$50,000 

Already Subscribed for 
New Zealand Agency 

Mr. H. L. Rogers has arrived in New 
York for the purpose of obtaining Au- 
tomobile and Tire Agencies for New 
Zealand. The house which Mr. Rog- 
ers represents has been established in 
the Motor Business for 20 years. 
Success so far obtained has prompted 
the stockholders to subscribe a further 
$50,000 for pushing the sales of auto- 
mobiles. Manufacturers who are look- 
ing for export business are invited to 
communicate with Mr. Rogers, care of 
Manhattan Hotel. 42nd Street, New 
York City. 



Seriously 



Here is a real business oppor- 
tunity, requiring an investment 
of less than 10% of the business 
transacted during the last fiscal 
year. Our business (car dis- 
tributors) is located in one of 
the most important cities in 
New Jersey. Average business 
per year for the last two years 
over $185,000.00. Present tan- 
gible assets 115,000.00 to $20,- 
000.00. All current bills paid 
and no outstanding indebted- 
ness. Our business affairs will 
stand the very closest Investiga- 
tion, either personally or through 
Dun and Bradstreet's. The In- 
vestment is required for the 
purpose of taking advantage of 
present local business opportuni- 
ties, and the partnership can be 
active or silent. This announce- 
ment covers, as stated, a genu- 
ine opportunity. For further 
particulars address Box 0321. 
care of the Automobile. 
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Motorists' Books 

just OUT 
1916 Delco Book No. 3, Price 25c. 
Delco Book No. 2, 1910-15, Inc., Price 40c. 

These books contain wiring diagrams of all 
Delco systems used on motor cars. Easy 
to understand. For owners, garage men, and 
mechanics. 

AUTO ELECTRIC SYSTEMS PUBLISHING CO. 

4*1 V. B. Building. Dayton.. Ohio 



Parts and Repairs 

A.A.A. REPAIR PARTS A.A.A. 

STODDARD-DAYTON 

You will always be able to get them 
from the 
DAYTON AUTO REPAIR CO. 
801-55 West S2d St. New York City 

Auto Exhibit & Salvage Co. 

\X7IT Save you money on part* 
■ ■ buy old cars and parts. 

1965 Ogden Ave., Chicago, HI. 

Automobile Tops 

Built, Recovered and Repaired 
C. G. Meyer & Son, Dept. 3 Tiffin, O. 

DON'T DELAY! 
High class goods ire scarce. BUY NOW. 
The demand Is big. 
Steering gears. Warner, Qemmer, Foster and Ross 
truik 19 to 116. Rear axles full Boating »38 front 
I beam with hubs *10. Complete set fenders But. 
enam. St Krlt and etc., $16.50. Interstate radiators 
(20. Gasoline tanks all kinds f 1 to $4. Headlights 
10" elec. $4, gas 8M" per pair $4, lighting genera- 
tors 37 to 118. Klaxton L motor horns $10. Prest-O- 
Ute tanks, size B, $7.78: B, $6.50. K.W. high 
tension model J magnetos $12. Bosch, Elsemano. 
81 m mi Mea MAGNETOS. We have a big stock for any 
and all size motors, high tension, single and dual 
with coils, and many low tension outfits $8 to $45. 
Springs for Ford cars, front $2.90. rear $7.90, Top 
for Ford touring $8. Special deals enables us to 
sell at greatly reduced prices. 

PROGRESS AUTO PARTS CO. 
IO05 Boron aid, Cleveland. Ohio. 

HENDERSON OWNERS. 
Immediate service on all repair parts for every 
model. Parts made from original patterns and 
records which are in our sole possession. 

HENDERSON MOWt I AU COMPANY. 
Detroit, Michigan. 

REPAIR HEN AND DEALERS 

SO assorted spring clips $2.50 

New 35 H.P. motor, e-polnt suspension 110.00 

Trasamlsslon and levers. B 4 L 45.00 

Mew Axles W. M. SH :1 Ratio 50.00 

$4x4 wheels Q. D. rims, set 4 12.00 

Repairs for any car. Write us. 
K. C. AUTO PARTS CO. 
1827 McGee St. Kansas City, Bio. 



All Parts Carried in Stock 



Abbott 

Atlas 

Berfldoll 

Chalmers 

Sultan 

Mora 



TO FIT 

Hudson 

Ewlng 

Pullman 

R. C. H. 

Paokard 

Mitchell 



Mlohlgan 

Herroshoff 

Regal 

Warren 

Henry 

Havers 



Grabowsky Truck Tourlne 
Brown- Llpe Trans. Gears 
Standard Roller Br. Co. Axles 
Warner Trans. Gears 
Splcer Universal Joints 
Weston Mott Axle Parts 
Blood Universal Joints 
McCord Mfg. Co. Fans 

EASTERN DISTRIBUTOR FOR 

DETROIT WYANDOTTE CO. 
GRABOWSKY PARTS 

*■ Vc-srasr*™* 

SPICKR MANUFACTURING CO. 
UNIVERSAL JOINTS 

JOS. C. GOREY & CO. 

354 West 50th St. New York 



All Service Parts 
for All Cars 

This is a rather broad asser- 
tion, but we can back it up by 
facts. We have acquired 
through outright purchase the 
stock of some automobile com- 
panies. We are acquiring 
others constantly. This huge 
organization enables us to 
quote prices on automobile re- 
pair parts far below those of 
manufacturer. 

Look 
This List Over 

Krit, Spssdwsll, Abbott, Miohlgan, 

Warren, Marquette, Ranier, 
Deluxe, F. A. L. Car, Re- 
liable Dayton, Anhut, El- 
more, Welch Pontiac, Welch 
Detroit, Demot, Barnes, Cut- 
ting, Grabowsky, Wayne, 
Northern, Ohio, Crescent, 
Cartercar, Havers, Owen, 
Scripps-Booth Cycle Cars 
and many others. If your 
car is not listed, write us, 
stating model, and we'll 
quote you price at once. 

AUTO NECESSITIES 
BELOW COST 

Large stock of radiators, Oak- 
land 42, Oakland 35-36, Parry 
191 1, E. M. F. 1910-30, Buick 
26-27, Studebaker 25-35. 
Write for special low prices. 
Radiators for Fords, straight 
front, V-shaped brass, V- 
shaped nickel, $17.00 up; muf- 
flers all sizes $1.50, springs 
all sizes $2.00 up. Locking 
rings — any size, 50 cents. 
Baker wheels $3.00. Baker 
rims, straight side or clincher, 
$2.30. Coupe tops for Ford 
roadster cars, $35.00. Page 
trailers $40.00, motors 16 to 
50 H.P. $75.00 up. Wire 
wheels, per set $5.00 up. Large 
stock of rear and front axles, 
transmissions, tops, bodies, in 
fact everything for the motor- 
ist. Write for illustrated bar- 
gain bulletin. 

Puritan Machine Company 

408 Lafayette Boulevar. 
Detroit, V. S. A 

ALL PARTS FOR ALL CARS 



ALL, TYPES OF BEARINGS 
The New Departure Service Station 

THE GWILLIAM COMPANY 

ENGINEERS 

Specialists In Bearings 

New York, 253 West 68th St. (at Broadway) 
Philadelphia, 1314 Arch St. 

AMERICAN UNDERSLUNG AND MARION 
motor cars parts and service 
Charles E. Rless & Co., Inc.. 
1890 Broadway New Tork 

AMERICAN UNDERSLUNG 
Parts and repairs for ail models 

PARTS CATALOG FREE. 
Write for prices and discounts. 
V. A. tONGAKER COMPANY 
Indianapolis. Ind. 

AMERICAN UNDERSLUNG 

We are the sole owners, manufacturers 
and distributors of repair parts for ALL 
IVfODELS — AMERICAN UNDERSLUNG 
CARS. 

AMERICAN MOTORS PARTS CO. 

831-33-35-37 E. Washington St. 
INDIANAPOLIS INDIANA 



ATLAS REPAIR PARTS 

We have purchased the Jigs, tools, drawings of the 
Atlas Motor Car Co., snd are the only concern sup- 
plying these parts. Write us giving model and 
number. Parts shipped Immediately. 
Anto Parts A Repair Co., Springfield. Mass. 



ATTENTION 

Owners of 

COLUMBUS ELECTRIC 



FIRESTONE-COLUMBUS 
AUTOMOBILES 

We are in position to furnish PARTS 
for all cars of our manufacture. 

Prompt service assured. 

The New Columbus Buggy Co. 

Columbus, Ohio 

AUTO PARTS 

FULL STOCK OF PARTS FOR 

MICHIGAN L0ZIER 
MORA DRAGON 

We maintain a complete stock of parts 
for the above cars 

Philadelphia Machine Works 

67 Laurel Street Philadelphia, Pa. 

AUTO WRECKING CO. 

\WT tear 'em up and sell the pieces, 
W A buy old cars or parts, 

can save you money on Repair 
Parte or Supplies for your Auto. 

Satisfaction Guaranteed or Money Returned 

13th & Oak Sts., Kansas City, Mo. 

AXLES 

For all nukes of cars. 

Complete Front Axle 37.60 

Complete Rear Axle 15.00 

AUTO SALES A PARTS 
1429 So. State St. Cbteag-e 
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THE AUTOMOBILE 



"Ohio's Largest Auto Supply House" 

JOBBERS and DISTRIBUTORS of AUTOMOBILE 
MATERIAL of EVERY DESCRIPTION 

NOTE— DEALERS AND REPAIRMEN— ARE YOU ON OUR MAILING LIST? 



Master Six Chalmers Power Plants, com- 
plete with transmission clutch, pedals, shift 
levers, Universal joint, Bosch * Q f\ i\ 
magneto, Rayfield carburetor «P O VI V 

Six-cylinder Beaver, unit power plants, 
complete with trans- 1 QA 
mission ....... «P * V 



Six-cylinder Studebaker 
Motors 



$125 



Bodies — Touring, Roadster and Anfi 
Speedster, $35 to «POU 

Truck Bodies, steel or wood, £ -| f\f\ 
for any purposes, $25 to . . «P * U\J 



Radiators, for any car, 
from 



$3.00 up 



Magnetos — Bosch, Remy, K-W, Splitdorf, 
Michigan, Briggs, j&A f\f\ 
SimmsandMea . . f t»UU Up 



$8.00 



Carburetors — Stromberg, 
Schebler and Holly, at $2.00 to ' 

Electric Headlamps, black *H gA 
and nickel, per pair . . . •pOeOv 

Cylinder Oil —"Haver's" Special, "io 
barrel lots only, per gallon . . * OC 

Frames, Axles, Springs, Transmissions, 
Hoods, Tops, Windshields, Cushions, Fend- 
ers, Run Boards, or anything else you 
might need. 



ASK US ABOUT THE ABOVE OR ANY OTHER AUTO PARTS 



WRITE FOR OUR BIG GENERAL CATALOG, BODY 
CIRCULARS AND TIRE PRICES. YOURS FOR THE ASKING 



THE M & M COMPANY, 480-500 Prospect, Cleveland, Ohio 

The Cure for Motor Troubles 

Every motorist wants to get maximum power and efficiency from hit motor. Why tolerate loss of power smoky 
exhaust and minor troubles that go with a motor not properly equipped with good piston rings? ' 

The Davidson Multiple Piston Ring 

will eliminate all the troubles mentioned above. The eonitrurtinn of th» rim, urill _ il . 



will eliminate all the troubles mentioned above. The construction of the ring will convince the average motorist 
of the soundness of our argument when we say that you can positively obtain greater efficiency from die 
when these rings are used. We can guarantee the following results where Davidson Rings are used: 

More Compression 
More Power 



Results: — Le8s Friction 
Less Heat 
Less Wear 



More Mileage 



THE DAVIDSON MULTIPLE PISTON RING is a flexible two piece ring with equal expansion at all points in the 
firing chamber. Fits ring slot tight so it is impossible for gas, oil or carbon to fill slot or clog concentric ring. All 
parts interchangeable. No fitting required. Made in all standard sizes. Write for prices. 

We have a sound selling proposition for every dealer interested in the handling of our line. Wire or 
-write us for available territory at once. 

We will be glad to send you a copy of certified test made by the technical committee of the Automobile Club of 
America. Mailed on request. 

DAVIDSON MULTIPLE PISTON RING COMPANY 



227 West 64th Street, New York City 

Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



December SO, 1915 



T~he O earin fi H ouse 



147 



DEALERS, SUPPLY AND GARAGE MEN 
D:.i__ D:__. Get our proposition. 
riStOn KingS Aw0 standard accessories. 
WESTCHESTER ACCESSORIES CO. 

1777 Broadwar Kew Yorlc City 

Detroit's Greatest Buyer and Seller 
of Job Lots and Obsolete Material 

SPECIALS THIS WEEK 

E-M-F-30 Touring Car Bodies, new * 5 9 S2 

Studebaker 26 Touring Car Bodies, new 60.00 

Cadillac 1914 Phaeton Bodies, new 75.00 

Krlt Touring Car Bodies, new SO.OO 

Presto Tanks, Model B, 18.00 ; Model S 7.00 

Model X 8plitdorf Magnetos 10.00 

Model X Splltdorf Colls 8.00 

New Bear Axles «.00 

84 x 4 Firestone Wheels with Ave rims 20.00 

Hlectrlc Hesd Lamps. 11%" adjustable back.. 4.50 

All alxes Gasoline Tanks $1.00 up 

Other bargains in automobile material. 

NICHOALDS CO. 

424 Gd. River, Detroit 

F. & H. WIRE WHEELS 

Equipped with 

F.&H. Special Wire Wheel Rims 

Adaotable to any car. Complete equip- 
ment for Ford cars. 

THE F. & H. WIRE WHEEL CO. 
Springfield, O. 

FOR SALE 

25 Chrome Nickel Steel Frames 

new. 120" W.B., each $10.00. Send for sketch. 
Lucas & Son. Bridgeport. Conn. 

GEARS 

"Manufacturer* tor the Trade* 1 
SERVICE GEAR & MACHINE CO. 

Reading, Penna. 



Go "To Tige" for Bearings 

SI. GEO. TIGAR BEARINGS CO. 
1876 Broadway. New Yarlc 

KRIT OWNERS 

We furnish quick service on all engine, clutch, trans- 
mission, differential, front and rear axle, steering 
gear, wheels, steering knuckles and cones, fenders, 
frames end body parts, from original Krlt 8tock. 
For all models from 1009-1915 Inclusive. 

MOTOR CORPORATION 
1308 Raee St. Philadelphia, Pa. 



K-R-I-T 

OWNERS 

We have sole possession of all patterns, engineering 
records, etc., from which Krlt cars were made. We 
•lone, can furnish prompt, accurate and dependable 
service on Krlt repairs. Address all mall the same 
.. iwgs^to th| oToR CAR COMpANy 

Detroit. Mlchlaran 



MOTORS 

ABSOLUTELY NEW 

30 H.P. Unit Power Plants, $170.00: En- 
gines Only $125.00. 

40 H.P. Unit Power Plants, $200.00; En- 
gines Only $155.00. 

55 H.P. Engines Only $250.00. 

All Four Cylinder, Four Cycle 

BARGAINS FOR QUICK SALE 
PITTSBURGH MODEL ENGINE CO. 

Pittsburgh, Pa., and Peru, Indiana 



MARATHON 

We carry a complete stock of Parts for all 
models of Marathon Cars. 

MARATHON SERVICE CO. 

Mth aid Olatoa- Streets Nashville. Terns. 



MICHIGAN OWNERS 
Immediate service on all repair parts for every 
model. Parti made from original patterns and 
records which are In our sole possession. 
Mlchlaran Motor Car Parts Company. 
Detroit. Michigan. 



MORE POWER FOR YOU 
Bend for a set of our Excelsior Piston Rings. 
All sises ready. Prices Interesting. Immediate 
shipment. „ „ „ 

Excelsior Steam Eng. A Mach. Co., 
30 Friendship 8t. Providence. R. I. 



PISTONS 

Standard and overs lie for different makes of cars. 

Get Our Prices. 
The G. H. DYER CO., Cambridge, Mass. 



Pope-Hartford Parts 

Parts for all models of Pope-Hart- 
ford pleasure cars, Trucks and Public 
Service cars — made from the original 
drawings and patterns, with the 
original tools, fixtures, etc. — com- 
plete stock always on hand, prompt 
and satisfactory service. 

The Hartford Motor Car Company 

410 Main Street, Hartford, Conn. 



PRE-1NVENT0RY 
BARGAINS 

An initial order placed with us is usually 
the starting link of a long chain of orders 
that follow good serviceable and satisfac- 
tory merchandising. 
Let us send you our Catalogue and Bargain Sheet 

A Partial List of Our Bargains 

B Size filled Presto tanks, each $9.00 

4%" Jaw heavy vises, each 8.60 

Model A Splltdorf magnetos, complete with 

coll, each 19.00 

12 volt, 4-cyllnder Bemy distributors, com- 
plete with coll, each 12.00 

Northeast electric starters suitable for 80-3S 

HP 85.00 

Weston-Mott 48" tread rear axles, complete 

with wire wheel hubs, each 22.80 

Weston-Mott 48" tread front axles with wire 

wheel hubs, each 78.00 

Brand new 4-cylinder 4% x 5 V, en-bloc 

motors, each 145.00 

4-cyllnder 4x5 en-bloc motors, new, each .... 185.00 
2-cyllnder DeLnxe upright air-cooled motors. 

new. complete, Atwater-Kent Ignition, Scheb- 

ler carburetor., each 50.00 

Genuine honeycomb new Premier radiators, 

each 18.00 

Qenulne honeycomb new Chalmers radiators. 

each 17.00 

New Krlt radiators, each 13.50 

25 and 30 gal. rear end square type gasoline 

tanks 12.50 

13*11x3.1 roadster trunks, complete with two 

suit cases and weatherproof top cover, each 8.00 

Disappearing auxiliary seats, per pair 28.00 

2" nickel channel bar bumpers, each 4.75 

30x3 clincher wheels, each 75 

Tire saving lacks, per set of four 2.35 

Vesta Electric side lampa. per pair 2.00 

Electric headlights, per pair 3.00 

Black and nickel $7.00 guaranteed oil side 

lamps, per pair 8.00 

Write for prices on repair parts for MICHIGAN. 
KBIT. CAR-NATION, KEETON and HENDERSON 
CARS. 

We also cany a complete line of accessories. 

U. S. AUTOISUPPLY CO. 

859 Woodward Ave., Detroit, Mich. 



RESOLVED 



That: during 1916 I will buy 
where they keep the most com- 
plete line of auto supplies and 
parts. 

That : they must save me money. 
That: this place is Auto Parts 
Co., Chicago. 

Look at this list, then send for 

our A 920 Catalog 
And ask to be put on our list for 
the 160-page 1916 catalog. 

MOTORS 

Ruttenbur 4-cyl. 30 H.P 

Oswald 4-cyl. 30 H.P..... }™°0 

Ohio 4-cyl. 35 H.P. 4 x 5". ......... y • 100.00 

Krlt 4-cyl. unit power plant, zz H.f., 

with carbureter, Remy unisparker. 

pedals and fan . - • • "»•«• 

Continental 4-cyl. 30-35 H.P., with disc 

clutch, fan and crank ,IrS2 

Piggins 4-cyl., 4 x 4tt 136.09 

Modfel 4-cyl. 40 H.P. with carbureter 

and magneto l 5 . 0 .™* 

Wisconsin 6-cyl. 60-H.P. fully equipped 250.00 

CLUTCHES 

Marion multiple disc 

Michigan 15%" diameter, less Joint 18.00 

Marlon cone type 15%", less Joint J5.00 

UNIVERSAL JOINTS 

Hartford 1% x 1%" square. . W J0 

Spicer 1%" square, both ends •• 7.50 

Blood Bros, (all sizes). Write or prices. 

TRANSMISSIONS 

Keeton 4-speed center control. ....... . *75.00 

Olds 3-polnt suspension (three styles) . . J5.W 

Krit with levers and disc clutch 50.00 

AXLES 

Glide with transmission combined * 7 f JJ 

Weston Mott semi-floating, complete.. 45.00 

F. A. L. semi-floating, complete 60.00 

Sheldon 4-1 ratio, complete 50.00 

WHEELS 

34 x 4" fitted with Firestone felloe 
bands and Goodyear reversible rims, 

per set «2-°» 

34 x 4" fitted with Baker straight side 

rims, per set * 0 -°° 

32 x 3%" fitted with Doran straight side 

rims, per set ......... 1»00 

30 x 314* with clincher rims for Ford, 

each 2 -°» 

BODIES 

Wahl 5-passenger 89 x S3" *15.0(> 

Henderson 5-passenger 91% x 33%" J5.00 

American scout roadster 1;-W> 

Krlt roadster, 82 x 32" 12.00 

Above bodies unupholstered. Send for spe- 
cial body and top circular. 

FRAMES 

Pressed steel, 160 x 32" 

Croxton 151-% x 29%' to 32" offset... 
Midland 4-cyl. 140% x 30 to 34" offset. 

8PECIALS FOR FORDS 

Speedster outfit. Including "V" shape 

radiator •-• *66.0» 

Limousine tops (all-year-round type).. 60.00 

Simplex mechanical starter 12.68 

Radiator cover only -95 

Stewart speedometer, only 8.6* 

BUILD A TRAILER. SAVE CARTAGE 
All parts ready to assemble 

1 I-Beam axle with hubs 

2 40 x 2%" springs 

1 Torsion rod 

2 Heavy wheels fitted with 36 x 2" solid 

tires 

1 Pressed steel frame 
4 Spring brackets 
4 Spring clips 

Necessary bolts and nuts for assembling. 
Special Price — 
$45.00 

We make a specialty of duplicating gears, 
shafts, valves, etc. Welding of all kinds of 
material. Get our A920 Catalog. Dept. A126. 

AUTO PARTS CO. 

741 W. Jackson Blvd., Chicago, HI. 



$7.00 

10.00 
9.00 
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RADIATORS 
FENDERS 
TANKS 
LAMPS 

Remodeled and Repaired at lowest 
prices in the U. S. 

All Work Guaranteed 
FRANCO-AMERICAN LAMP CO. 

157 Wast 54th St. New York Ctt* 
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THE AUTOMOBILE 



R n ^AJ* PARTS FOR OLD MODELS 

wiZT? a.J.VTlX 1 '* tot JmT <**■ Write us toot 
wants. Satisfaction or money back. The Na- 

2028 7th St. N. W WishlMttos? D. O. 



RADIATORS 

BUILT and REPAIRED 

at lowest prices in the United States 

BEST SERVICE 

PWn or "V" shape for ANY car. 

Write for special quotations. 

BUY DIRECT FROM THE 
MANUFACTURER 

ALL WORK GUARANTEED 
FOR ONE YEAR 

AUTO RADIATOR MFG. CO. 

764 Vanburen St. Chicago, III. 

Phonei Monroe 1185 



RADIATORS 

Most Durable and Efficient 

Make New Radiator, allow for old one. 

PRICES RIGHT 

820 5* M.X°!!, d Manufacturing Co. 

820-24 Mary PI. Minneapolis, Minn. 

RIMS—ALL NEW AND OLD TYPES 

I™r„ Pa H " wa i'* of rlm «- Get m * Prices on 

IFIL, ?V\ "eking rims. »»<!• rm*". tor any make 
of car. Quick service. Free rim Information/ 

»io* u . 1.1 Wm. P. Kaatner 

2125 Michig an Ave. Chicago. IU. 

SCHACHT 
REPAIR PARTS 

p *^» '<», all models regardless of age. Un- 
Hm ted supply of over 80,000 various parts carried. 
Write for catalogue. 

THE GENERAL AUTO REPAIRS CO. 

Successors 

•^.oTAr.SCMACHT MOTOR CAR CO. 
8433-3436 Reading Road, Cincinnati. O. 

STOCK GEARS 

TRANSMISSION GEARS for over 100 makes of cars. 
Obsolete. Orphan and Current models. Case, Cadil- 
lac, Elmore. Mollne, Maxwell. Marathon, Regal 
Selden. Studebaker. etc. DIFFERENTIAL GEARS 
and parts for Bulck, Case. Chevrolet. Cutting. El- 
more, Hudson, Marathon. Maxwell. Oakland. Regal 
and 100 others. General line of repair parts for 
old MAXWELL cars, at old list price. 
Dealers and repairmen get our price list and make 
a profit of your repair parts. 

AUTO GEAR & PARTS CO. 



1777 Broadway. 
New York, N. Y. 



1401 S. Michigan Ave.. 
Chicago, III. 



MOTOR PARTS SUPPLY CO. 

275 Marietta St.. Atlanta. Ga. 
We advertise what we have, and have what we ad- 
vertise. No second-hand part* or Junk. 



STODDARD 
DAYTON 

REPAIR PARTS 

Don't listen to the new car salesman, 
when he tells you. confidentially, that you 
had better get rid of your old car because 
you will not be able to get parts; his 
object is to sell you a new car. We carry a 
full line of parts and have the patterns and 
forgings, tools and dies for the reproduc- 
tion of them. We have maintained a repair 
shop for the last ten years for these cars, 
and will continue it as long as there are 
any to be repaired. If you intend to keep 
your car get your information from us. 

DAYTON AUTO REPAIR CO. 
SSl-SS West S2d SI. New York City 



The Rand arson Automatic Piston Rings 

Never wear out. They an mechanically perfect. 
Fits any piston. The 100% efficiency ring. Pat. 
1908. Send for catalogues. 
Du Sola Machine Shop. Albany, N. Y. 



USED AUTOMOBILE PARTS 

As good as new for nearly all makes of cars cheap. 
Gears, radiators, wheels, crankshafts, cylinders, 
axles, etc. Also complete motors, transmissions 
and rear ends. MacRttchle. The Parts Man, 
88 Freeport St., Dorchester. Mass. 



WINTER BARGAINS 

Black and Nickel elec. head lamps 11 W. $6.13 ; 
mechanical hand horns, guaranteed, 12.75; motor- 
driven elec. horns, guaranteed. $4.45 ; windshield 
searchlights, 4 H" $4 25; 734- $6.f.V, one-man 
Pantasote and Mohair Tops. $30.00; steering gears, 
$0.00 up; Stromberg carburetors, all models and 
sixes. $8.00 up; Schebler model R. 1W". $11.00; 
model L IU", $8.00; Marvel Holley, or Kingston 
114" carburetors, $3.00 each; model B Prest-O-Lite 
^V!*,"^ V. 0 00 : - Stewart Model B Speedometers 
($50.00 list). $12 50; same with clock and elec. 
light comb. ($83.00 list). $20.50; magnetos. Spllt- 
dorf Model D or X 4-cyllnder, $14.7."); Splltdorf 
Model Y 6-ryllndcr. $16.00; Splltdorf T. S. trans- 
former colls for above. $15.00: Rambler motors, 
second-hand, thoroughly overhauled, guaranteed to 
be In perfect condition, all models. $115.00 with 
carb. ; D. W. F. Hess Brlgbt. New Departure. Tim- 
ken and other standard bearings, new. at prices of 
reground. Send numbers of bearings for prices. 
Other parts and accessories at equally low prices. 
Write for catalogue. 

RADIATORS 

Model T, Honeycomb, V-shaped, for Ford $25 00 

Bulck 10 and 17, Honeycomb 33* 50 

Bulck 16 and 17. Tubular 29 # 50 

Bulck 10 21 00 

Hudson 20. 32 and 33 " 29 - 60 

Chalmers 30 80 50 

Cuttings. Models A and B. 40 and T 35 30.00 

Colby. Models 40 and 50 80 00 

Rambler, radiators, all models 26 00 

WRITE FOR PRICKS ON OTHER MAKES.' 
Radiators repaired In 24 hours. All work guaranteed. 

AUTOMOBILE APPLIANCE COMPANY 
1438 Michigan Ave. Chicago, 111. 

W(RIGHT) RADIATORS 

Have stood the test of years— most durable and 
efficient. Get the beat at leaa coat than others. 
Don t order until you send for our prices and Illus- 
tration of construction. 

Honeycomb and bridge Fin types (tubular) all 
standard makes in stock, exceptionally low price on 
radiators for Fords. Discount to dealers. 

WRIGHT COOLER HOOD MFG. CO. 
1253 So. Michigan Ave., Chicago 



Patents and Patent 
Attorneys 



C. L. PARKER, Patent Attorney 

Formerly member Examining Corps. U. S. Patent 
Office. McGill Building, Washington. D. C. 

Pamphlet of Instruction sent upon request. 



If Yon Have An Idea 
PATENT IT 

Patented Ideas Make Money. We Show You How 
Send for Free Book. 
Williamson & Williamson 

1325 Arch St.. Philadelphia. Pa. 



Inventions Protected Without Cost 

Having been remarkably successful with 
patents, I have discovered how Inventions 
can be absolutely protected under the law 2 
years for practically nothing. Saves all 
patent fees while negotiating. Show inven- 
tions freely. Impossible to steal them. Par- 
ticulars free. Address PATENTS, Room 80. 
935 Brush St., Detroit. Mich. 

NORMAN T. WHITAKER 

PATENT ATTORNEY 

Attorney-at-Law and Mechanical 
Engineer 

Former Asst' Examiner U. S. 
Patent Office — Automobile Division 
Suite 22, Legal Building 
Washington, D. C. 



Portable Oarages 
GStfio GARAGE 62*22 

10 x 12 Ford Special lO z 12 

2 feet width, $10.00 Extra. 2 feet length 
Garage Construction Company 

Grant * Oliver Ave*.. Pittsburgh. Pa. 

Radiator & Lamp Repairing 

A BROAD GUARANTEE 
goes out with all of our repairing on Radiators. 
Fenders, Tanks and Lamps. We do quality work 
at reasonable prices. 

Henry Jelllnek Co. 
360 W. 50th St.. New York City 

We repair Anto Radiators, Lamps. 

Fenders. Windshields. Tanks and Horns of all 
kinds. Bargains always on hand. Estimates given. 
Hudson Anto Lamp Works. Inc., 1648-50 
Broadway, N. Y. Branch at 1054 Bedford Ave.. 
Brooklyn. N. Y. Tel. Decatur 1227. 

Rebuilding and Repairing 

AAA SCORED CYLINDERS 
Repaired by Patented electric process. Filled with 
sliver and nickel composition. Same piston and rings 
used. No warping or enlarging of cylinder bore. 

L. Lawrence tt Co. 
292 Halsey St. Newark. N. J . 

AMERICAN AND FOREIGN 

CARS REPAIRED 

Cylinders reground. new pistons and rings furnished, 
thereby Increasing the power and economy of your 
motor. We cut gears and manufacture transmission 
parts. Parts carried In stock for foreign cars. 
Lighting and Starting Outfits Repaired 
AMERICAN GARAGE * MACHINE SHOP 
1411-1413 Locust St. Phila delphia. Pa . 

AUTO CYLINOERS REBORED OR RE- 
GROUND Including new pistons and rings. $4.00 
to $13.00 per cylinder. Correspondence solicited. 

Hercules Welding A Machine Co. 
227 N. 16th Street Philadelphia. Pa. 



CYLINDER GRINDING 
CRANKSHAFT GRINDING 

Send us your cylinders and let us regrlnd 
them and fit them with new plBtons and 
rings. 

WE ARE MOTOR SPECIALISTS 

THE REUS BROS. CO. 
Mt. Royal Ave. and Cathedral St. 
BALTIMORE. MD. 



CYLINDER GRINDING 

Cylinders ground and fitted with new pie- 
tons and rings. Most completely equipped 
shop In the West. Patterns Free. Guar- 
anteed Work. Quick service. 

A. H. SULLIVAN * CO. 

4143 to 4149 LaClado Ave. St. 



CYLINDER GRINDING 

Including New Pistons and Rtaara 

All makes. $6.00 per cylinder. Write 
Nenpert Manufacturing Co. 

82 Lark .St. Buffalo. N. T. 



CYLINDER GRINDING 
New Magnnllte or Cast Iron Pistons with 
Fit— Overslse Wrist Pins— of All Models. 

P. J. Durham Company, Inc. 

244 West 4Mb Street New York City 
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CYLINDER GRINDING 

Special light Alloy Pistons 

Our special facilities enable us 
to do highest grade work. 

Over 225 Piston Patterns 

AUTO ENGINE WORKS 

St. Paul Minn. 

CYLINDER GRINDING 

NEW PISTONS— RINGS— WRIST FINS 
MORE! POWER— LESS COST. 
Scored or worn cylinders mtde like new. 
Special attention given out-of-town orders. 

Automobile — Machine — Shop 

THE! MOTOR ENGINEERING CO. 
West Third Street Cleveland, Ohio 

CYLINDER GRINDING 
New Pistons and Rings Fitted Correctly. 
GEARS 

and other parts to order. Prompt and reasonable. 
NILSON-MILLER COMPANY 

1802 Hudson Street. HOBOKKN. N.J. 

Cylinders Rebored and Ground 

and fitted with llarhter pUtona and Mc- 

CADDEN LEAKLESS RINGS, remind pins 
and rebuab rods, makes a smoother running motor 
than a new one. We aet the pace on better 
rings and Hunter pistons. 

McCADDEN MACHINE WORKS 
St. Cloud Minn. 

CYLINDERS REGROUND 

New Pistons and Rings made at ridiculously Low 
Prices. Patterns and Ring Castings In stock (or 
all models. We have yet to receive our first com- 
plaint. All work aosolutsl* avaranteed and done 
promptly. Money refunded If not satisfactory. Let 
os quote you our prices. 

ALLEN & CURTIS CO. 

Mtsbawaka. Ind. 

Cylinder* Rea-roand or Rebored 

Including New Pistons and Rings. 14.75 to $13.75 
per cylinder. Write for our prices on Abclllnm 
pistons < u > weight of cast iron). 
The Vnlrnn Brazlnsr & Machine Co. 

1 028 Vine St.. Phlla., Pa. 

CYLINDERS REBORED A REGROUND 

Fitted with my best treated light weight pistons 
and patented three section rings. From $6 to 115 
per cylinder. 

Trump Manufacturing; Co. 

Crown Point. Ind. 

CYLINDERS REBORED 

Pistons and Tight Rings Furnished 

General overhauling, crankshafts manufactured. 
Quality Guaranteed. Prices Interesting. 

HOPE MACHINE CO. 
2310 N. 2nd Street Philadelphia, Pa. 

CYLINDERS REBORED 
with new pistons and rings fitted, $8 each. 
Crank Shafts turned. Gears made. Fine machine 

Salter Motor Mlsr. Co., 
15 16 Oakland Are. Kansas City. Mo. 

EXPERT ADVICE 
ON CYLINDER GRINDING 

Write us before sending; your cylinders to 
be re-ground. 
You can benefit by our experience. 

ASK US HOW 

LAKE SALES CO. 
1964 Broadway New York 

EXPERIENCE TOl'lVTS IN CYLINDER 
REBORING 

We employ expert mechanics and guarantee all 
work. Gears and Parts Manufactured. Fifteen 
years* experience. 

Perfection Auto Repair Works 
31-1 '4tb *t. Buffalo, X. Y. 
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Caused by 

Cylinders Being Worn Oval 

lHt Kb MIL 1 { Excessive Smoke 

increases the consumption 
of gas and oil. You are 
also liable to arrest in some 
cases owing to the strict 
enforcement of City Ordi- 
nances against smoking 
cars. 

AVOID ALL THIS BY HAVING 
YOUR CYLINDERS REGROUND 

and fitted with our pistons 
and individually cast 
HEAT TREATED piston 
rings. Over 20 years' 
practical experience in 
engine building and re- 
pairing is a positive guar- 
antee and assurance that 
we are well equipped to 
turn out satisfactory work 
at all times. 

When asking for prices 
please give the following 
information : 

1 — Name and Model of Car 
or Engine. 

2 — Number of Cylinders to 
be Ground. 

3 — Bore and Stroke of 
Engine. 

DON'T FORGET— ALL WORK 
POSITIVELY GUARANTEED 



Bridgeport Piston RingCo. 

Bridgeport, Conn. 



Lighting and Starting Outfits Repaired 

All makes of starters and batteries put In proper 
condition. 

Formerly with the Packard Company 
All Work Guaranteed 
Colls and Magnetos Repaired. Motors Rewired. 

Electric Self-Starter Repair Co. 
244 W. 49th St. New York 

We have the lamest 

CYLINDER GRINDING 

organization in the East. 

We carry the largest stock of 

PISTONS 

of various makes and sizes obtainable. 
We make the best 

PISTON RINGS 

that mechanical ingenuity can design. 

That is why we are recognized as the 
standard for Quality and Service. 

SOU PERT MACHINE COMPANY 

351 West 52nd Street, New York, N. Y. 

Telejibone Columbus, 6730 

We solder aluminum with So-Luminum 

Iron Clad Guarantee 
No warping of the castings, low prices, very strong 
A trial will convince you. 
LUDLOW AUTO ENGINEERING CO. 
2217 Chestnut St. Philadelphia, Pa. 



W E 



THOROUGHLY OVERHAUL 

Truoks and Pleasure Car* 

REBORING OF CYLINDERS, furnishing new 
pistons and rings at lowest possible prices. 
SCORED CYLINDERS repaired by our electric 
process and thoroughly guaranteed. 
WELDING OF CYLINDERS, crank-cases and 
all parts of cars. We are automobile specialists 
Write for Booklet. 

HUB MACHINE CO. 
22nd and Race Sts. Philadelphia. Pa. 



Schools 



FREE BOOKLET 

"How to Succeed in the Automobile Business.*' on 
application — $40,000 equipment — eight Instructors- 
actual work, repairing and driving — Day and even- 
ing classes. Greer Co 11 ear e of Motorinar. 
1450 Wabash Ave., Chicago. 



Largest and bent school In IJ. S. 20 men 

as Instructors and mechanics. Individual road les- 
sons. Practical shop work. Arrangements for out 
of town men. Booklet on request. 

Went Side Y. M. C. A. Auto School 
Phone 7920 Columbus 810 W. B7th St.. N. Y. 



Storage and Shipping 
Automobiles Boxed for Export 

HENRY C. GRIFFIN & CO.. INC.. 
143-14S Varlck St. 
Phone 2071 Spring New Yorlr. Ctty 

P. BRADY A SON CO. 

Tracking and Storage. Automobiles and Bodies 
Stored. Automobiles boxed tor Export. 
552-558 West 58th Street New York 
Telephone 8340 Columbus 



Supplies and Accessories 
AUTOMOBILE ROBES 

Beaver lined, with Mohair-Chase Plush, all shades, 
72" site. $6.00; 84" slse. 20% extra. 
Sample shades to match cars mailed on request. 
We handle a complete line of Robes and Foot Muffs. 
Send for particulars. 
Wholesale Only. 

UNITY MANUFACTURING CO. 
35 West 21st St. New York City 
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Freeman and Grady, Inc. 

Factory Appointed Service Station for 

STUDEBAKER-CORP. of AM. 

and 

LYONS ATLAS CO. 

with full equipment for doing all classes of automobile 
repairing. Specializing in repairing Electrical Starting 
Systems of following makes: 

Wagner Gray & Davis 

North East Delco 

NEW YORK CITY 

Broadway at 57th Street 

E. A. SHEDD, Mgr. 

Sn] SAVE MONEY 

RFPAIPMFN I Bu y y° ur P art8 at a d "count. Call and see us while visiting 
K£.r AIKMCilN / the NEW YORK AUTO SHOW. We specialize in the following: 



Brake Drums 
Valves — Bushings 
Piston Pins 
Pan Belts 



Regal and 
Chalmers "30-36" 
Transmission Gears 
Carried in Stock 



Spring Shackle Bolts 
Piston Rings 
Truck Sprockets 
Clutch Casing Plates 
Assembly 
Steering Knuckle Bolts 



Repair 
Parts 



Gears 



P 

Transmission 

C 

PACKARD 
A 

Cars R Trucks 



PISTON PINS 

AT DISCOUNT 

We carry in Stock 
Standard and Oversize 
PISTON PINS for the 
following make of Cars. 

PACKARD 

PAIGE-DETROIT 

CHALMERS 

HUDSON 

CADILLAC 

AUTOCAR 

REGAL 

OVERLAND 

"49" "59" 
BUICK 

PIERCE ARROW 
We are equipped to 
make prompt delivery on 
other make of PISTON 
PINS also. 



AUTO PARTS AND ACCESSORIES CO., 1931 Broadway, N. T. c 
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AKRON TIRES 

AKRON TIRES ARE FAMOUS 

Sbe Plain Non-Skid Tube* Sise Plain Non-Sldd Tube* 

28x3 $5.00 .... $1.80 34 x4 $9.00 $10.50 $3.20 

30 x 3 5.00 $6.00 1.90 35 x 4 10.00 11.50 3.30 

30x3!/ 2 6.50 7.50 2.15 36 x 4 10.00 11.50 3.35 

31x314 7.25 .... 2.20 34 x 4i/ 2 12.00 13.50 4.00 

32x3*4 7.50 8.50 2.25 35 x 414 12.50 14.00 4.10 

34x3^ 8.00 .... 2.35 36*4* 13.50 15.00 4.15 

30 x 4 8.50 2.85 17*4(4 14 00 15.50 4.25 

31 x 4 8.75 10.25 2.95 ll'V 1 500 6 50 4.95 

32 x 4 8.50 10.00 3.05 36x 5 5-00 6.5U 

33 x 4 9.00 10.50 3.10 37 x 5 16.00 17.50 a.ua 



YOU SAVE MONEY 

On C. O. D. orders 10 per cent, deposit required 



AKRON TIRE COMPANY, Inc. 

Authorized Capital, 8300,000.00 

1612 Broadway New York 



FOR FORD CARS 

1 Bemus Timer $2.25 

4 Renex Spark Plans 2.00 

Combination Order $4.00 

Auto Supply Co. 
371 Fairfield Ave. Bridgeport. Conn. 

HOOD AND RADIATOR COVER 
for "Ford" — combined $1.75. Windshield curtain 
(closes opening between top and windshield) 75c. 
state die. Money refunded if not satisfied. 

Comfort Cushion Co. 
1620 German town Ave. Phlla., Pa. 

PERFECTION 
Steam Vulcanizers 

"The Safety First that Savea Thousands" 

f\ .at g\f of the trouble and expense of Tire 
*|*^L4Kl Upkeep can be saved by uslnn the 
*■* f\J Perfection Steam Vnlcan- 
laer. Fits any else Tube or Casing. Use no 
Cement. Over half a million Auto Owners are sav- 
ing thousands of dollars annnally by using this Vul- 
canlaer. Agents Wanted. Regular Price $5.00. 
C— _ J *0 CA and mention this ad and get 
OenU f4.iW complete outfit. 

DADSON MFG. CO. 

550-552 Genesee St. 

BUFFALO, N. Y. 
PROTECT 

THE VARNISH ON 

YOUR 

NEW OR NEWLY PAINTED 

CAR 

With GLOVER'S VARNISH 
PROTECTOR 

ONE TREATMENT will keep your CAR 
BRIGHT for TEARS. It can BE APPLIED 
by any one in an HOUR'S TIME, leaving 
the Vehicle ready for use at ONCE. 

PRICE, $10.00 by Express Prepaid. 
Manufactured only by 

E. O. GLOVER 

142 Nectarine Street, Philadelphia, Pa. 



Paint Your Car Yourself 

Save $25 to $75 by doing the work at home 
with the Arsenal system. Our big free 
booklet. "The Car Beautiful," tells how. 
Send for It to-day. 

Arsenal Varnish Company 
Motor Car Dept. Rock Island, 111. 

RECTIFIERS 
to charge from A O circuit 1 to 8 ignition, light- 
ing or starting batteries at one time ; $12 and 
UDwarde. AMERICAN BATTERY CO.. 
1128 Fnlton St.. Chicago. 



WRITE US IF IT'S 
HARD TO GET 

Onr Supply Department offers many bargains In 
articles not carried by others including bearings 
$1.00 op, Stromberg and Schebler Carburetors. 
Springs, Transmissions, Axles, Tops, Motors. 
Bodies. Windshields. Radiators, Steering Gears, 
Presto Rings, etc. Order any of this material 
specified with the distinct understanding that If you 
are not entirely satisfied, you may return it and 
get your money back. 

SPECIALS FOR FORDS INCLUDING 

One-man Tops complete with envelope and Jiffy 
Curtains, $20.00, suitable for any year touring car. 
Best mechanical starter on the market for Model 
T, $7.00 complete; shock absorbers $3.50 per set 
of four: Stewart Speedometers (complete), $0.45; 
Demountable Rim seta Including extra rim (painted 
a natural wood finish) . $12.50; New Runabout 
Bodies, $35.00; Windshields, $8.00; Sloping Hoods, 
$6.00; Spark Plug Pumps. $8.85; T Radiator caps, 
brasB, 18c. 

Send for our Price Wrecker quoting on all supplies 
at cut prices including tires guaranteed for 4000 
miles. 

TIMES SQUARE AUTO CO. 

WORLD'S LARGEST DEALERS 
S. W. Corner 66th St. ft Bway.. New York. 
1210 Michigan Are., Chicago, 111. 
1400 Grand Ave.. Kansas City. Mo. 

WILL BUY 

New Transparent Celluloid Automobile Curtain 
Scrap in large or small quantities. Send complete 
Information to Box N 921, care The Automobile. 



Tires 



A GREAT TIRE AND TUBE SALE 

100 Makes— 15.000 Tubes and Shoea. New and Al 
Stock at Ridlculoualy Low Prices. Saying from 
40% to 70%. "Cheapest House in the City. 

* Jandorf Automobile Co. 
1764 Broadway New York City 

DOUBLE TREAD TIRES 

Boy Now and Snve Money 

Plain Non-skid 
gUe Stitched Stitched 
30-3 $4.00 $4.90 
80-3% 4.80 6.30 

Term* 10% deposit 



Plain Non-skid 
Size Stitched Stitched 
32-3% $8-60 $7.20 
34-4 7.20 9.00 
Balance C. O. D. 



LEON JAFFESS 

Main Office. 262 West 55th St.. New York City 
Branch, 5019 Enclid Ave.. Cleveland. Ohio. 



BE WISE! SAVE MONEY I 

on your Tire Bills by using our 

DOUBLE SERVICE TIRES 



Slae 

30x3 

30x8% 

33x4 

34x4 



Plain 
$4.00 

5.00 
7.00 
8.00 



We can save you money at the following prices: 

Non* Non- 
Skid Slie Plain Skid 

$5.00 36x4 $8.00 $9.00 

6.00 30x4% 9.00 10.00 

8.00 3«x5 1100 12.00 

9.00 37x5 11.00_ 12.00 

Terms C." O. D. 10% deposit required. 
We also carry a complete line of new inner tubes, 
prices as follows : „„ „„ .... 
30x3 30x3% 84x4 

$2.00 $2.25 $3.25 

Get our full particulars and price list. 

I. JAFFESS 

1319 Fifth Avenue), New York 

Branch at 

282 Halsey Street, Newark, N. J. 



Sise 

30x3 . . 
30x3% 
32x3% 
33x4 . . 



DOUBLE TREAD TIRES 
Guaranteed 3500 Mile* 
Plain Non-skid Slie Plain 

.$4.00 $4.50 34x4 $7.00 

. 4.75 6.25 30x4 7.25 

. 5.50 6.00 84x4%.. 8.00 

. 7.00 7.26 86x4%.. 8.00 
Other sixes in proportion. 
Compare these prices with others. 
On C. O. D. orders 10% deposit required. 

BERGEN A ZAAQER 
243 B. West 66th St., New York City 



Non-skid 
$7.50 
8.00 
9.00 
9.00 
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DUPLEX DOUBLES TREAD TIRES 
More mile* per dollar than my other Tire. 

SOxS $6.00 32x314 17.60 38x4 18.00 

34x4 8.50 36x4 tt 11.50 37x5 13.00 



2230 N. Broad Street 



Out-of-town agent* wanted. 
Duplex Tire 



Co.. 



Philadelphia, Pa. 



Have Your Tire*) Re-cowered With 
Flrextone Non-Skid Tread* 

80x814 87.75 34 x 4 812.25 

36 x 4J4 15.00. 37 x 5 17.00 

Workmanship and Material Guaranteed. 
Jnnarklnd A Voarler 
158 Chamber* St. New York Cltj 

Mr. Tire Dealer 

Increase the Profits of 
Your Business 

UNIVERSAL TIRES 

Lead the Way Because 

Their low price and high quality will 
give your customer more miles per 
dollar than he has ever received before 
— this means continued repeat orders 
for you. 

Write or wire for full particulars, 
prices, and our exclusive agency prop- 
osition. Don't delay. Do it now while 
choice territory is still open. 

UNIVERSAL RUBBER 
COMPANY 

1511 Arch Street, Philadelphia, Pa. 



Oar Double Tread Tire* guaranteed for 3500 
mile*. Two tire* In one. BUT. strong, extra henvy, 
30x3%. 8000; 34x4, $9.00; 36x414. $11.00 : 37x5. 
$12.00. Big saving on other aliea also. Send for 
Uat nowl State »lae. Max LI ben A Co., 205 
F West 48th St.. New York. 



RESOLVE FOR 1916 

To save money on your annual tire bill. We handle 
a line of Reinforced Treaded Tires that hare no 
superior. 

Look at these price*. 







Non- 






Nbn- 


Slae 


Plain 


Skid 


Slae 


Plain 


8k Id 


30x3. . . 


, , $4.00 


$4.75 


86x4 . . 


. ..$8.00 


88.00 


80x3 H. 


... 5.00 


5.75 


34x4 H 


... 9.00 


10.00 


32x3 H. 


. . . 6.00 


7.00 


86x4 H 


... 9.00 


10.75 






7.75 


37x4 ft 


...10.00 


11.00 






8.50 


87x5.. 


. . .10.00 


12.00 



If your site Is not quoted write us. We can also 
save you money on tubes. 
Can Yon Duplicate Such Price* T 
If not send ns a trial order Including: 10% to de- 
fray shipping expense, and we will send the bal- 
ance C. O. D. 



JAFFE BROS.. 

The Tire Specialist*. 



200 W. 54th St. 
New York City. 



SAVE MONEY ! 
AUTO TIRES RECLAIMED 

We Are the Originators 

Save dollars by having two old tires made 
into one sound one. You can get 2,000 ad- 
ditional miles in this way. Why not get 
our proposition to-day? 

COWANS BROTHERS 

150 W. 55th St. New York 

Philadelphia Branch, 815 N. Broad St. 



Reduce Your Tire Bill* 

by using; oar 
DOUBLE TREAD TIRBS 

SO x 3H 86.00 84 x 4 88.00 

86 x 4H 10.00 

Write for Illustrated catalogue and price Uat to 
B. LI ben A Co.. 261 W. 54th St. New York. 

Tires Tubes 

All Fresh Selected Stocks — 
Standard Firsts 

The quality and aerrlce feature In 
these tires and tubes an the same 
as featured In the tires yon are now 
paying high prices for. The follow- 
ing price list buys quality goods : 



Site Tires 

28x3 $ 5.50 

30x3 6.00 

80x3 H 7.50 



31x3 H 8.00 

82x3 U 8.50 

34x3tt 9.00 

86x3$ 10.25 

31x4 11.50 

82x4 12.00 

33x4 12.25 

34x4 12.75 

85x4 13.00 

36x4 13.50 

84x414 15.75 

35x414 16.50 

S«x414 17.00 

37x4 14 17.50 

86x5 18.00 

87x5 19.50 

FOR NON-SKIDS ADD 10% 

ABOVE PRICES 
We also have 500 slightly used and 
demonstrating tires and tubes, all 
sixes that are positively guaranteed 
which we are closing out In tbts sals. 
Slae 
30x3 



Tubes 
$1.25 
1.86 
2.10 
2.25 
2.25 
2.30 
2.50 
2.80 
3.00 
3.06 
3.15 
3.25 
8.30 
3.80 
4.00 
4.10 
4.15 
4.80 
5.00 
TO 



31x4 
82x4 
33x4 
84x4 
35x4 
86x4 



Tires 


Tubes 


$ 3.00 


$1.25 


8.75 


l.SS 


4.25 


1.40 


4.50 


1.40 


5.00 


1.60 


4.25 


1.40 


6.00 


1.50 


6.25 


1.50 


6.75 


1.60 


7.00 


1.75 


7.00 


1.75 


7.25 


1.75 


7.60 


1.80 


7.50 




8.00 


i:So 


8.25 


l.M 


8.50 


2.00 



87x5 

All goods shipped C. O. D. subject 
to examination on receipt of 10% of 
order. 

All shipments made promptly. To 
avoid delay, kindly mention style of 
your rim when ordering tires, aa we 
have them in straight side, clincher 
and Q. D. clincher. 

Tire Repair & Supply Co. 

1463 Michigan Ave.. Chicago, 10. 
Protect Your Inner Tubes 

WITH 

Hampton's Inner Liner 

when you Double Tread your tires. This 
liner, made of two pieces of highest grade 
tire fabric with a layer of chrome leather 
vulcanized between, Keeps the heavy stitch- 
ing, used to Double Tread your tires, from 
cutting or puncturing your inner tube. 

PREVENTS BLOW-OUTS 
Write for our price-list and pamphlet ex- 
plaining the Right Principle. 

HAMPTON-CAMPBELL CO. 

501-50) No. Illinois Indianapolis, Ind. 



Used and demonstrating tires 
at a sacrifice price — 



30 x 3 . 
30 x 3%. 
32 x 3%. 
34 x 3H. 



$2.75 
3.50 
4.60 
6.00 



32 x 4 . 

33 x 4 . 

34 X 4 . 
34 X 4%. 



$6.20 
6.30 
6.50 
6.76 



One dollar deposit on all mail orders. Ship- 
ments sent C. O. D. subject to inspection. 

Auto Sales and Parts Co. 

1429 S. State St. Chicago 



THOUSANDS OF DOLLARS WASTED 
By Owners on Tires. Reinforce your used tires by 
our Double Tread Method which gives you 2000 addi- 
tional miles at small cost. Rellners furnished free. 
Write for particulars. 

11. K. Tire Co., 1401 Ridge Ave.. Phil*.. Pa. 



Welding 



All Oxj-Acetylene Weldlnsr Guaranteed 

Crankshafts, crankcases. connecting rods, pistons, 
scored cylinders made equal to new with our new 
silver iron process. Use the same piston and rings. 
Powell-KIltott Auto Repair Company. 

143 Rogers Ave.. Cor. Sterling Place 
BROOKLYN NEW YORK 



A PERFECT WELD 

guaranteed, one fourth time and expense by uning 

So-Luminum 

the new great discovery. Used by U. S. Navy, lead- 
ing Automobile Manufacturing and Welding Com- 
panies. WHY WELDf 

No flux. Use gasoline torch. Write for prices. 
SO-l.UMINl'M MFG. & ENG. CO.. Inc.. 1790 
Broadway, New York. Sole Manufacturer and Dis- 
tributors. 



A REAL WELDING JOB 

Send us your crankcases, axles, transmissions, any 
thing to be welded, and we will prove that 10 years' 
experience places us In a position to give you the 
right kind of a Job. Prices moderate. 

Let na estimate. 
N. J. Welding; Wk>., 25 W. 64th St.. N. Y. 



ATLAS WELDING CO.. 42 Ell*. Awe.. 
Railway. N, J., guarantee to repair parte pro- 
nounced impossible or spoiled by others. Broken 
Crankcases. Axles. Pistons. Flywheels, scored or 
cracked cylinders. Stripped Gears rebuilt equal to 
new. Lost pieces supplied. Crankshafts welded, 
trued to original diameter of bearings. 



CYLINDE 



REBORED 



Including; new pistons and rings. $7 to til 
per cylinder. General overhauling and re- 
pairing;. 

WELDING 

Cylinders, crankcases and crankshaft* 

welded. 

STERLING ENGINE COMPANY 
331 S. Clinton Street Chicago, IU. 



OXY- ACETYLENE WELDING — SCORED 
CYLINDERS reclaimed with our new silver 
process, without over-slse pistons or rings. AU 
castings welded. Work guaranteed or money re- 
funded. McCrea A Jones, 30 Catharine St. 
Utlca, N. Y. 



WE WELD Cylinder*, Crank Cases, 
Gear Case*, also weld and straighten Anto 
Frames. Blncksmlthlng, Leaf Springs, etc. All oar 
work guaranteed. 

Crown Weldlns Work*. In». 
1B7 West 54tb St. New York 



We do a class of 

Finished Welding 

on Crank Cases, Cylinders and other 
parts not equalled by concerns west of 
Chicago. It is seldom a job shows 
where we make an Oxy-Acetylene Weld. 
Parts are machined to their original 
shape and painted. 

H0BBIE WELDING PLANT 

Hampton, Iowa 

Why Experiment with Aluminum? 

All low temperature methods are solders. Bend your 
broken Aluminum. Cast Iron and Steel part* to us. 
We fuse them together with the same metal* so a* 
to be stronger than before and cheaper than any 

solder proposition. 

BOURNONVILLE WELDING CO. 

241 W. 64th St. New York City 
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CULLMAN 

Sprockets and Differentials 

In stock and to order. Send for Catalog. 

CULLMAN WHEEL COMPANY 

1347 Altgald Stmt. Chicago 




000 R.P.M. 

Normal Maximum 




A super -developed, 16 
valves (in the head), 4- 
cylinder motor producing wonderful power range. 

L.&H. Motors are not necessarily racing motors but 
are the result of the combination of superior design and 
fine workmanship on the very best of materials. 

Built in 2 sizes. Model "C" 200 cu. in. 3Jx6 4000 rpm., 
90 H.P. Model "D" 300 cu. in.3Jx6| 3800 rpm., 110 H.P. 
Send for literature on theme Special Motore 

The Linthwaite-Hussey Motor Co. 
Los Angeles, Cal. 



CaaUwua, ti. 



A helical ■priDK 
made of oil tem- 
pered steel wire, 
attached as Illus- 
trated makes any 
car easier to con- 
trol and helps pre- 
vent accidents. Yon 
should have one. 
Ask your dealer 
or write for full 
Information. 



TUBE BENDING 

and BENDING MACHINES for every requirement. 

FOR FURTHER PARTICULARS WRITE 
T. FILLMORE COX 

ENGINEERING &TUBEBENDING MACHINE WORKS 

BAYONNE, NEW JERSEY 



Find Specialized Knowledge in 

THE AUTOMOBILE 

$3.00 a Year 




Massacnusetts Ave. ; tjievemuu, ±o 
ward Ave. ; St. Louis, 2831 Locust 



Don't Discard Worn Beariagi 
We Reirrintl Them As Good An New 
At 1/StH List Price of New Bearing" 

Write for free circular on bearing troubles. 

AHLBERG BEARING CO. 
Michigan Ave. CHICAGO 

BRANCHES i 



AUDEL'S STARTING AND LIGHTING 
OF AUTOMOBILES — 50 Gents 

Tklt in rMpht look 

tells all about the vari- 
ous forms of starting 
and lighting systems in 
use. Written and illus- 
trated In plain lan- 
guage. 

Oiitrs, CHantfaura ud Ihv 
ptlrau 

will find the necessary 
information for keeping 
in commission this part 
of their car, which if 
not understood may 
cause trouble. 

Tkt Lit (st laprnmitt 

are shown, also direc- 
tions for Installing and 
operating are given, 
making the book a ready 
reference for the up-to- 
date motorist. 

Tklt lev Coicist gp-tt-Oatt 

handbook, handsomely 
bound and finely printed, 
will be sent to any ad- 
dress postpaid for 50 
cents. 

MllMt DlagraM 

are Included, showing 
the wiring and circuit 
distribution of the vari- 
ous lighting and start- 
ing systems, with full explanation of how they work; the book 
also gives briefly and clearly the principles of electricity, dyna- 
mos and motors, electric gear shifts, etc. 

BOOK DEPARTMENT 

THE AUTOMOBILE, 239 West 39th Street, New York 





•pur uiBTN BDlBsf If y° u *** * l *" interested In the 
IHL MAalLn OrAnlV efficiency of your automobile, motor 
boat, or aeroplane, you cannot aftord to neglect the ignition system. And 
do ignition system is complete without the " MASTER SPARK." The 
Master Spark is a device as shown and attaches to spark plug, 
increasing the efficiency, eliminating all possibility of engine missing 
fouling, or carbonizing of plugs; also does away with the cleaning and 
adjusting of plugs. Starts your car from the magneto as well as from 
the batteries. Price *«.0O, f. o. b. S. F. Guaranteed for five years. 
State Agents Wanted for Exclusive Territory. 

B. F. tUCKEMQN, Master Spark Co. 
1209 Eaami'sr Building 8in Frasciics. Cslilcrnis 



TOMOBILE 




Also materials^ ?g$jfo$!g§fi ^rawing Stock'lsn" 
ame'llng 1 and Japanning Stock. Electrical Sheet*. Hoofing. 
AND TIN PLATE COMPANY. - Pittsburgh. Pa. 



HERE'S THE BOOK YOU NEED 



DYKE'S 




. AUTOMOBILE 



and Gttohne 
Engine 



ENCYCLOPEDIA 



HERE'S 
YOUR REPAIRMAN, 
inference. Guide and 
Instructor. (S 
17.-0 



—tells you bow to diagnose and remedy any 
trouble. 

— teaches you the principle of all engines, valves, 

carburetors, ignition, self-starters — in fact. 

everything you want to know. 

— teaches you to overhaul a car from the ground 

up. 

NOTE — The revised Book Is now ready with 
many new subjects added. The electric sec- 
tion of the book Is up to date and thoroughly 
treats on the principle, conBtructton, opera- 
tion and care of leading Electric Starting, 
Generating. Ignition and Llght:ng Systems. 
Deleo, Atwater-Kent, Boech "two point" and 
other systems are simplified. 
Pobd Instruction — -complete — now added. 
Six, Eight A Twin six engines simplified. 
Price, $3.00 

If not satisfactory, return 
Book Dept., The Automobile, 

239 W. S»th Street. New York 
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FAHRIG ANTI-FRICTION METAL 




THE BEST BEARING METAL ON THE MARKET 

.»£ rAL -. \ *= "optionally homogeneous tin base copper 
copper our special process from Straits tin and Ingot 

Mon h .Vn , n .^* on,b !r hW i me,tln * « K>,nt » nd •» noted for Its antt-fric 
nio uffi? 6 " ■ * rMt dn ™»»W- We make every pound of FAH- 
±tiu MKTAXj onrseWes and can guarantee Its uniformity and quality. 
Write as for tests. Information and references 

F ^ 1 T isr . . M "^ Com P* n y ' 34 Conunawce St., New York 
Note the 8TUTZ record. Every 8TDTZ has FAHBIG bearings. 



NOISY GEARS ARE WEAR-Y GEARS 

They jar and grind and groan, because metal is meeting 
metal. STOP THAT NOISE by filling your transmis- 
sion case with K-No. 00 SPECIAL grade 



•tstcsni*. 





MUFTI* STATIS 



At all seasons of the year — under all service con- 
ditions NON-FLUID OIL keeps gears continu- 
ally enveloped in a lubricant film that dead :ns 
noise and prevents wear. Costs no more than 
common greases. Write for free sample or get a 
can from your dealer. 

N. Y. & N. J. LUBRICANT CO. 

1SS BROADWAY NEW YORK 



KRUPP STEEL 

should be used for all parts of your car. See that 
you get it This should be a part of your insur- 
ance against accident We supply forgings for 
crank shafts, steering knuckles, axles, gears and 
all other parts. We also supply frame members. 

Round, forged bars of chrome nickel steel in stock 
in New York. 

THMASIPBOSSER & SON, 28 Piatt Stmt, few Yerk 



THE 



AUTOMOBILE 
ENGINEER 



■PUBLISHED MONTHLY - 



The only technical journal in the world solely devoted to the 
theory and practice of Automobile Construction. 

Among the subjects dealt with are: Chassis Design; Engine 
Design; Parts and Accessories manufacture; Metals; Machine 
tools; Fuels; Shop practice; Works organization and 

Each issue contains invaluable information for ~ 
designers and departmental managers. 



u. a. a., «ut.zo 



Canada* SI .80 



Subscription Kates: 
The Publishers: 

ILIFFE a SONS. Ltd, to Tudor Street. London. E. C 




OIL TANK and frame built to fit any make of 
power truck. With Can Cabinet in rear and Can 
racks on sides. 

H. BOLLWERK & BRO. SG^¥anS 

3105 South Broadway St. Louis, Mo. 



Reduced Prices! 

S8 a pair (formerly 915) 
SIS a net of four (formerly $28) 

Their comfort made a big demand; and the big demand 
brought down manufacturing cost, 

I JUt SHOCK 
J* Ms ABSORBER 

FOR FORD CARS 

The most reliable shock absorber made for 
Ford cars. 

J. M.'s for all cars are the most satisfac- 
tory and most economical. 
Write us for booklet and full information. 

J. M. SHOCK ABSORBER CO., INC. 

210 S. SEVENTEENTH ST., PHILADELPHIA 






IRIDIO-PLATINUM TIPPED SCREWS 
and RIVETS 



Standard 
Sizes 

of tbe*>e high-grade Screws 
and Rlveta carried in stock. 
Securely welded Irldio-Plati- 
nunt hnadi. The best and 
most se rv icea bit. 
Special Ntrles mode to order- — any 
specifications, any degree of bardncs*. 
- Write us for prices and full information. 

R. & H. PLATINUM WORKS 

of The Roessler & Hasslacbtr Chemical Co. 
100 William Street, 1 
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tyARDlEONARD 

26 YEARS 
EXPERIENCE 

DYNAMO 
CONTROLLERS 

FOR 

LIGHTING 

AND 

STARTING 
SYSTEMS 



Automobile Bodies 



Write for prices in the 
white painted and 
trimmed complete 
with top. 





DESIGNS BUILDS 
PAINTS TRIMS 
CORRECTLY 
AND 

SATISFACTORILY 



35 Years 
Experience 
One Half MillionCapital 

TheF. A. Ames Co., inc. 

Owehshpro Kentucky 




One turn of the Motor— 



__i in zero weather — starts your 
car, when equipped with the 

RAJAH 

PRIMING PLUG 

"Ignition Absolutely Sure!" 
Absolutely gas-tight— insulation guar- 
anteed not to crack — non-spreading 
electrodes — easy to clean. A positive 
necessity In cold weather — an extra 
precaution at all' times. 
With thumb-nut terminal, shown here, 

$1.50 postpaid. 
RAJAH AUTO-SUPPLY CO., BLOOMFIELD, N. J. 

John Mlllen * Son. Ltd., 
Montreal, Toronto, Winnipeg. Vancouver. 




Electric 
Starting 
and Lighting 
Systems 
SINGLE UNIT and 
TWO UNIT Equipments 

DYNETO ELECTRIC CO., Syracuse, N. Y. 



II □ 





Safety Signals 
Have the far-reaching call for country roads— 

Model 

F" $4 00 

Finish in satin 
black and nickel 
or all black. 

The Sparks - 
Wellington Co. 

Jackson 
Michigan 




WARD LEONARD 
ELECTRIC CO. 

BRONXVILLE . N.Y. U.S.A. 




X/f ORE and more, those who build 
automobiles plan to secure 
economy, long life and freedom from 
trouble — in a word, all-round effi- 
ciency in every part. So far as 
bearings can, Bower Roller Bearings 
assure these desirable qualities. 
Their use in a motor car provide* 
inside guarantees of efficiency. 

B o w c r 

Boiler Bearing Co. 
Detroit. Michigan 




CAS, OIL, AND ELECTRIC! 
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Full Complement of Balk 
Full Depth of Raceways 
Uninterrupted Raceways 
Solid One-Piece Separator 

GURNEY BALL BEARING CO. 

(Conrad Patent Licensee) 

JAMESTOWN ... NEW YORK 



The Bearings Company of America 

LANCASTER, PA. 
Sales Department: Western Office: 

604 Ford Building 
Detroit, Mich. 




RADIAL RETAINERS 



MADE IN AMERICA 



COMPLETE THRUST BEARING 



Manufacturers of Star Radial Ball Retain- 
ers, Star Ball Thrust Retainers, Star 
Complete Ball Thrust Bearings 



GENEM0I 


PCM 


R 


For Starting and Lighting 


FORD Cars 




Built By The 






General Electric Company 


A. J. PICARD & CO. 






1720-22 Broadway Sole Distributers 


NEW YORK 



HYATT 
QUIET 

ROLLER BEARINGS 




$740 



A Masterful Car 

The Niagara Motor Car 
meets an exacting ideal. 
It is full-sized and gen- 
erous in all its propor- 
tions. It is beautiful to 
the eye. Every line sug- 
gests its masterfulness. 
It is a stylish and digni- 
fied car, snappy and 
attractive, and superbly 
finished. 



MUTUAL MOTOR CAR CO. 

Maker, of NIAGARA MOTOR CARS 

915-827 MAIN STREET BUFFALO, N. Y. 



DOUBLE SEAL 
- TIRE VALVE 

No tool needed to 
seat or remove Valve 

Interchangeable with all Stems 

Fifty Cents Per Dozen 
Single Valoet, Five Cent* 

DOUBLE SEAL TIRE VALVE CO. 

1790 Broadway New York City 




30 500 1000 1500 2000 

REVOLUTIONS PER MINUTE 



LeRoi Motor 

3^4 MODEL C 

fOR THE LIGHT ROADSTER 
TOURING CAR 
OR 
TRUCK. 




THE LAIDLAW LINE OF 

AUTOMOBILE FABRICS 

A FABRIC FOR EVERY PURPOSE 

t (dmpanyfa) 




Service Branches: 

Atlanta Detroit 
Boston 
Chicago Los Angeles 

New York 
Minneapolis San Francisco 
London. Eng. 
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No Lights — On a Dark Road! 




This is the risk you run when you have to 
guess at the power supplying your electrical 
equipment. But if you install a 




MODEL 354 

AMMETER 

On Your Dashboard or Cowl 

you are never in doubt as to whether your 
battery la being properly charged. It indicates 
exactly, and at all times, the rate of charge or 
discharge of the battery, warning you before 
it is too late whether your battery Is being 
maintained in the condition which will_assure 
you perfect service. 

Write u9 — let «* tell you about it. 

Weston Electrical Instrument Co., 8 Weston Ave., Newark, N. J. 

Branch Office* in the Larger Cities 



Add to Garage Profits by Oxy- 
Acetylene Welding 

Savings made please your patrons and pav good substantial profits 

PREST-O-LITE 

Dissolved Acetylene 

(Ready-made carbide gas) 

adds to the efficiency and usefulness of 
any good welding equipment. We furnish 
thoroughly high-grade welding apparatus 
for $60.00. The average user will also 
need gas cylinders at an additional cost, 
and about $10.00 worth of welding sup- 
plies. Truck and special equipment for 
cutting operations at extra cost. 
Send for detail* of Prest-O-Lite Service for 
Oxy- Acetylene Welding, 

THE PREST-O-LITE CO., Inc. 

The World'! Urg«.l Maker, of Dissolved Acolylcn. 
234 Speedway, Indianapolis, Ind. 





OUR REPUTATION 

As the Largest Pro- 
ducers of Lamps in the 
World is sustained by 
every Lamp leaving 
our factory. 

The EDMUNDS & JONES 
MANUFACTURING CO. 

ILLUMINATING ENGINEERS 

DETROIT MICH. 




Inghams Perfection Polish 



Cleans and preserves the original 
lustre on auto bodies indefinitely 
without soap. Without chamois- 
ing down after washing. Dust 
will not adhere after its use. A 
real life saver for the finish. 
Trial will convince. 



TRADE 




MARK 
REGISTERED 



Perfection Polish Company 

WAVERLY, N. Y. 



MIDGLEY TIRES 

Plain Tread 
Patented Wire Tread Non-Skid 
Pure Gum Inner Tubes 

Write for Complete Information 

The Midgley Tire & Rubber Co. 



Dept. 13 



LANCASTER, OHIO 



New Process 

DIFFERENTIALS and 
ACCURATELY CUT 
METAL GEARS 





Hew Process 

GfAi CORPORATION 

SYRACUSE. N. ^ 



mil iiiTl ti7»< iTiTt I in7i 1 itTii rTiiii iTiTi 1 iTml liTTTl t iliTl I imll iga 
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1 0-H RIMS 

SPECIALLY MADE 
FOR LIGHT CARS 



10-H Rims were designed and placed on 
the market to fill the need of a depend- 
able rim for light cars — in the plain clincher 
demountable type. 

Most simple in operation — - rigid — and 
quickest demountable. Will not wear the. 
wedges. Narrower fellow than other de- 
mountables. 

Made by the only exclusive 
rim makers in America. 

JACKSON RIM CO. 

JACKSON, MICH. 




MONOGRAM 



Quality 



Oils and Greases 

Service 



Used exclusively and recom- 
mended by more manufacturers 
of automobiles than any other 
oil on the market. 



New York Lubricating Oil Company, New York 

Branch** in Principal CiUm 



Service 

Oils and Greases 



Quality 



MONOGRAM 



Absolutely Fireproof 

HOTEL CHELSEA 

West Twenty-third Street 
At Seventh Ave. NEW YORK CITY 

EUROPEAN PLAN 

500 Rooms 400 Baths 

Room with adjoining bath $1.00 and $1.50 
Room with private bath - - 2.00 
Suites parlor, bedroom and bath 3.00 
and upward 



Club Breakfast - - 25c. up 

Special Luncheon - - 50c. 
Table d'Hote Dinner - 75c. 
Cafe Attached 

To Reach Hotel Chelsea: 

From Pennsylvania Station, 7th Avenue car south to 23rd 
Street. 

Grand Central, 4th Ave. car south to 23rd St. 

Lackawanna, Erie, Reading, Baltimore and Ohio, Jersey 
Central and Lehigh Valley R. R. Stations, take 23rd 
Street cross town car east to Hotel Chelsea. 

Principal Steamship Piers, Foot West 23 rd Street, take 
23 rd Street ciosstown car. 

Write for Colored Map of New York 
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Your Car Starts Quick 
in Zero Weather 

Engine goes on first or second turnover, if you have an Ieco Electric 
Manifold Plug. You don't have to waste a half hour trying to get 
started, wearing yourself out cranking a cold engine. You don t have 
to use up all your battery running the self starter until the e n f ne 
goes. The Ieco Plug puts a hot vaporized mixture into the cylinders 
and the engine goes at once. 

The IECO Manifold Plug 

Saves 25% Fusl Truck Own or. Primes From S«»t 

Save Money 

Detects Carburetor Removes Carbon Economical and 

Troubles Deposits Easy to Install 

GUARANTEE: The Ieco Manifold Plug Is guaranteed for two years against 
burn out. Money will be refunded If not as claimed. Descriptive circular sent. 
If your dealer can't supply you, will send upon receipt of price. Complete wltn 
all attachments, ready to install. $5.00. (In Canada. $7.25.) 
When ordering specify voltage of battery. Ford cars require sfit dry cells. 
DEALERS: Big demand for this PLUG. Write for special dealer proposition. 



PARTIAL LIST OF DISTRIBUTORS: 

W. S. Nott & Co.. Minneapolis. 
Minn. 

Pittsburgh Rubber Co., Pitts 
burgh. Pa. 



Brown & Hall Supply Co., St. 

Louis, Mo. 
Richards & Conover Hdwe. Co.. 

Kansas City, Mo. 
Automobile Suppy Co., Chicago. 

Electric Appliance Co.. Chicago. 
111. 

E.J.VrOUa & Co., New York. 

Wood Auto Supply Co. Inc. 
Utica, N. Y. 

InterstateEIectric Co. 

4847 Perdito St. 
NEW ORLEANS, LA. 



Auto "Equipment Co.. Detroit. 
Ph. Grow Hdwe. Co., Milwaukee. 

Wis- „ . 

Powell Auto. Supply Co.. Omaha, 
Neb. 

C & D Auto Supply Co 
Cincinnati. O 






Cheaper than Water 



A 

Wonderful 
Cleaner for 

10c. 

XLNT AUTO CLEANER 

XLNT (pronounced Excellent) Liquid Cleaner ap- / 
plied to the body, hood or fenders of a car r 
rebuilds its finish, restores and preserves its / 

I 4* 

/ 

/ XLNT 
/ M arjufacturji 



an. icoiuiw onu |n«a«ii« • 

original lustre. It is an oil cleaner and will 
not collect dust. 
Quick and simple to use. 
As an introductory offer we will send 
postpaid a sample of XLNT Cleaner 
for ten cents In stamps or coin / 
Clip coupon and send to-day. / 

Saves Money in Washing and / 



I 



1 
I 



i 



I 



I 



I anufatturlng 

Co.. Inc. 

Cincinnati, uhio 



Polishing Bills 

Dealers and Jobbers wanted 
everywhere. Write for inter- t 
esting proposition. / ,„ 

t Name. 
XLNT Minuficturins Co.. Inc. / 

Cincinnati. Ohio Address 

Branch Offices; Pittsburgh, Terra f 
Unite. Cleveland. Los Angeles, M 
DallM f 

* My dealer 



I enclose 10c. 
for a big trial 
sample of XLNT 
Cleaner. 



City and State. 



i 



■ 



BE FORTIFIED! 



• IN- 



AUTOMOBILE TRIMMING 
With Quality 

CARPET 

We manufacture Wools, Jutes, Worsteds and 
Horse Hair in every conceivable grade of 

CARPET 

For the greatest number of vehicle makers 
and trimmers in America. We are 
prepared to accept your 

CARPET 

Specifications in any width up to 54 inches 
and are equipped to handle with dis- 
patch your requirements no 
matter how large. 
Our 

CARPET 

is'finished properly. Great care is exercised 
as regards uniformity, color, workmanship. 
The prices of H-R 

CARPET 

are attractive because of the "edge" we have 
in production cost over other manu- 
facturers. 

Let us submit samples 



The Sign ol Suneriori'y 




1 THE HIRST-ROGER CO 

Est. 1884 

|| MANUFACTURERS 

I PHILADELPHIA, PENNA. 

JOS. H. AUSTIN CO., DETROIT, MICH. 
Western Representatives 
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METZ 



1916 MODEL 
METZ "25" ROADSTER 

models. Price, $600 
completely equipped. 

" Touring 



Identical equipment, including electric starter and electric light, 
h.p. water-cooled motor, large wheels and tires, rain vision wind 



1916 

each, 

Both Roadster and 
Car built on same 
108-Inch wheelbase, and carry 



Bblold, Instant one-man top. ipeedometer, built In gasoline gauge, 
Blgnal horn, etc. Write for DEALER particulars and new illustrated 
catalog "J." 

WALTHAM, MASS. 



catalog 

METZ COMPANY 




1916 MODEL, METZ "25" TOURING CAR 



> 4 iiiii«g 



A Passing Remark 

Torn — "Gee, you look dry and comfy." 

Jim — "You bet'cha. I just had my top waterproofed 
with Mansfield Never-Leak Dressing. Did it myself. Only 
cost me $1.75. A half gallon can will cover a 5-passenger 
top. A quart can and a dollar would cover your roadster." 

Tom— "Wonder if it would waterproof my top? It's 
full of pinholes and cracks." 

Jim— "Yep, the manufacturers absolutely guarantee it to 
do just that little thing." 

Tom — "Where do you get it?" 

Jim— "The factory will send it to you if your dealer don't 
sell it." 

Mansfield Mfg. Corporation 

822 S Clinton St. .Syracuse, N. Y. 

Dealers! Hook up to this wonderful seller. Every auto 
owner a prospective customer. 




MAGNALITE 

PISTONS 

WIN AGAI 

First and Second in Arizona Grand Prize 
(Phoenix, Nov. 20, 1915) 



Champions of the World on Road and Speedway 
Speed — Durability — Service 

Booklet Sent on Request 

WALKER M. LEVETT CO. 

10th Avenue and 36th Street New York 



Keystone Automobile Bodies 

For 1916 

We have standardized a wide range of 
types and styles in automobile bodies. 
These are custom-built in every sense of 
the word. They go far beyond the car 
builder's body standards in point of style, 
workmanship and appointments. And for 
the man who wants his car to possess dis- 
tinctive lines and refined elegance, they 
are beyond compare, yet well within rea- 
sonable price limits. 

Keystone Vehicle Company 

Reading, p a> 
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The Trade Mark 
that will be asso- 
ciated with the 
Radiator Equip- 
ment of America's 
Best Cars. 



Quality Honeycomb Radi- 
ators for Pleasure Car 
and heavy duty service. 



The G. & O. Mfg. Co. 



NEW HAVEN 



CONN. 



REGARDING 
ARTHUR T. SMITH 



A 



MAN who for eleven 
years has been study- 
ing your business. 

Who knows the buyer's angle 
— the car owner's require- 
ments. Who knows how to 
talk to consumers in their words 
— to make technicalties simple. 

Who knows the game from 
your end, too — sales stimula- 
tion, distribution, dealer co- 
operation. 

He was first Eastern represent- 
ative of the G & J Tire Co. 
and New York sales manager 
for Hudson, Locomobile and 
Packard. He has had years 
of intensive study of just such 
problems as confront you. 

His expert co-operation to in- 
crease your sales is at your 
disposal as part of the service of 

THE 

HARRY PORTER CO. 

Advertising and 
Merchandising Counsel 

18 East 41st Street New York 

This combination of expert 
knowledge of your field plus 
expert knowledge and good 
common-sense in advertising 
is what you have the right to 
expect of an advertising agency. 
It means not theories but big- 
ger sales — the only excuse for 
an agency's existence. 

Arthur T. Smith wants to talk 
this over with you. Will you 
drop him a line? 
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la a leather substitute equal In durability, appearance and finish to high-grade genuine Leather, 
cannot detect Chaie Leather from real leather. 



Experts 



In SER 



that's wh 
Material 



Produced In all genuine leather gralna In plain colon, alio Spanleh, In qualities to ault the needs of all users. 

Just as good aa Cha.se Is the slogan of Imitators, bat experience during many years has demonstrated the 
unquestionable superiority of Chase Leather In Quality and Finish. 

The name "Chase" Is stamped on the face of every yard of our standard leather in Chase Buckskin, 
Galloway, Gibraltar and Imperial brands. Look for this mark of quality and accept no sub- 
stitute. 

L. C. CHASE & COMPAN 



MACKINTO 

We make a gnat variety of these la p 
cords, twills, etc. Ideal for tops and si 



jBBB 



i k=5jWo cai-rs al 



tEfje JMel Jttarttmque 

Broadway, 32nd & 33rd Sts. 

NEW YORK CITY 




Room with private bath. . . $2.50 per day 
Room with private bath . . . 3.00 
Room without bath 1.50 

Restaurant Price* Moderate 



In keeping with the advantages of its location, the 
facilities and equipment of the MARTINIQUE 
insure a most efficient service to its patrons 
service which insures the easy accomplishment of 
their business and personal duties. 
No hotel in New York is better situated for 
access to the shopping or theatrical districts than 
the MARTINIQUE, and by virtue of its location 
midway between the two great railway terminals, it 
affords the utmost convenience for the arrival and 
departure of its guests. 

THE HOTEL MARTINIQUE 

"The House of Taylor" 
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VICE- 
ere Chase 
s SHINE 

SH CLOTHS 

on mohairs, luatrea, cravenettea, wtalp- 
Ip cover*. 

V, BO 



XX Chase and Black Diamond Brands Top Rubber 

an the standard with the carriage gad automobile trade. Exceed- 
ingly fine quality. Made in a number of gratm and all suitable 
backings. We make a smooth finished rubber for storm fronts and 
rain aprons. 

Motor Cloths 

The most durable top materials made. 
Send for Samples of the Complete Line of 

Chase Top and Upholstery Materials 




NEW YORK 
ST. LOUIS 



DETROIT CHICAGO 
SAN FRANCISCO 




OTHER Q UAL 
FOR ALL TR, 
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AUTOMOBILE SPRINGS 
OF QUALITY 




In two pieces of steel of iden- 
tical chemical analysis, there 
may be wide differences in 
physical properties as a result 
of steel making. 

It is therefore not only neces- 
sary that steel be tested for 
proper analysis before enter- 
ing the plant, but that the 
springs in all stages of manu- 
facture be given thorough 
tests for strength, structures, 
dynamic qualities, etc. 

When you buy springs you 
ought to know where and 
how they are made, and the 
makers of Cleveland-Canton 
Springs are proud of their 
plant and glad to have you 
visit them for an inspection 



The Cleveland-Canton Spring Co. 

CANTON, OHIO 



THE BEST 

AUTOMOBILE BOOKS 

All 1916 Editions 



Automobile Repairing Made Easy 

By Victor W. Pag*, M.E. 

Jut publUhed. A thoroughly practical 
book containing complete directions for mak- 
ing repalra to all parte of the motor car 
mechanlam. Written In a thorough but non- 
technical manner. Will be found of special 
value to garagemen, chauffeurs and automo- 
bile mechanics; It also contains a mass of 
general Information that will be of equal 
Talus to the motorist who takes care of his 
own car. 

Tbls book contains special instructions on 
electric starting, lighting and Ignition sys- 
tems. Tire repairing and rebuilding. Autog- 
enous welding. Brazing and soldering. Heat 
treatment of steel. Latest timing practice. 
Elgbt- and twelve-cylinder motors, etc., etc. 
A guide to greater mechanical efficiency for 
all repairmen. Too will never "get stuck" 
on a job If you own this book. 
1O0O Specially Made Ensrravrlnani 

on 600 Platen 
10S6 Pajrea (BH x 8). 11 Folding; 
Plates. Price 83.00 




The Modern Gasoline Automobile 

By Victor W. Pago 

The most complete treatise on the gasoline automobile ever issued. 
Written in simple lsnguage by a recognised authority familiar with 
every branch of the automobile Industry. Free from technical terms. 
Everything Is explained so simply that anyone of ordinary Intelligence 
may gain a comprehensive knowledge of the gasoline automobile. The 
Information Is op to date and Includes, In addition to aa exposition 
of principles of construction snd description of all types of automobiles 
and their components, valuable money-saving hints on the care and 
operation of motor can propelled by Internal combustion engines. 

The book tells yon Just what to do, how snd when to do It Nothing; 
has been omitted, no detail has been slighted. 

880 Paa-ea. 800 Illustrations. 11 Folding; Plata*. 
Price 82.80 



Modern Starting. Lighting and 
Ignition Systems 

By Victor W. Pago 
A practical treatise on modern starting and ignition system prac- 
tice. Includes a complete exposition of storage battery construction, 
care and repair. Explains slf types of starting motors — generators — 
msgnetos and all Ignition or lighting system units. Considers the 
systems of cars already in use ss well ss tbose tbst sre to come in 
1916. A book every one needs. Nothing has been omitted, uo de- 
tails hsve been slighted. A book yon cannot afford to be without. 
Nearly BOO Pasrea. HOT Specially Made Ensjravingm. 
Price 81.50 



Automobile Questions and Answers 

By Victor W. Pago 

This practical treatise consists of a series of thirty-seven lesso ns , 
covering with over 2000 questions and their answers the automobile, 
its construction, operation and repair. Tbs subject matter is abso- 
lutely correct snd explained In simple language. If you can't answer 
all of the following questions, yon need this work. The answers to 
these and 2000 more are to be found In Its pages. 

Oive the nsmes of sll Important parts of an automobile and describe 
their functions? Describe sctlon of latest types of kerosene carbure- 
tors? What Is the difference between a "double" ignition system and 
a "dual" ignition system? Name parts of an induction coll? How are 
valves timed? What Is an electric motor starter and bow does it 
work? What are advantages of worm drive gearing? Name all Im- 
portant types of ball and roller bearings? etc., etc. 
too Paces. 880 IUnstratlons and Plates. Prion 81.80 



The Model T Ford Car 

By Victor W. Pago 

This Is one of the most complete instruction books ever published. 
All parts of the Ford Model T Car are described and illustrated. 
Complete Instructions for driving and repairing are given. Every de- 
tail la treated In a non-technical yet thorough manner. 

Thla book Is written specially for Ford drivers snd owners, by a 
recognised sntomobile engineering authority and an expert on the 
Ford, who has driven and repaired Ford Cars for s number of years. 
Be writes for the sversge man in a practical way from actual knowl- 
edge. All parts of the Ford Model T car sre described. All repair 
processes Illustrated snd fully explained. 1916 edition. 
1 Large Folding; Plate*. 100 IUnstratlons. 800 Pasrea. 
Price S1.00 



gn*Any of theee book* tent prepaid on receipt of pries, or a special 

circular of all our Automobile Books and Charts sent on rsanest. 
tTPREB — Our new Catalog of Practical Book* sent free on reount. 

THE NORMAN B. HENLEY PUBLISHING CO. 

132 NASSAU STREET, NEW YORK. U. S. A. 
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Recently 
furniihed to 
D^dge 
Brothers. 
Similar to cut 
with hoppers 
above floor. 





36" Diameter x 48" Sand Blast Tumbling Barrels 

With two single hose sand blast machines, suction elevating set and sand separator; hoppers 
are shown below floor, but can be placed entirely above fljcr if desired 

ants with Bucket or Suction Elevators and Dust Arresters can be 
furnished. Correspondence giving requirements solicited. 



Paxson 
Magnetic 
Separator 

Haj pe rmanent 
"Tungsten" steel 
magnets. Magnetic 
Drum on No. 1 size 
Separator is 12' di- 
ameter x 5K" face. 
No. 2 Separator, 
12" diameter x U» 
face. No. 3 Separ- 
ator, 12" diameter 
x 22" face. 



For separating iron and 
steel trimmings, filings, 
etc., from brass, emery, 
rubber, crej and other 
erials. 

Ask for 
prices. 



J. W. PAXSON CO. outf i tters Phila., Penna. 




Bull Dog Bumpers Have Captured the Country 

Dealers Everywhere, Get This Free Display Rack Today 



It Selln Tin II Oos; HtimperN 

Sells tbem on sight. The new Bull L 
contains a scientifically selected a.tsortir 
the famous Bull Doe Sprint; Bumpers, to 
cart* including Fords. Contains three 
Angle. Channel and "T" Guard Ralls. 

Proved Snccessfal 
wherever used by hundreds of dealers all 
over the country. They're en- 
thusiastically satisfied and highly 
pleased with the good results. 

The Dlnplny Hack 
triples sales for live dealers, 
making It the best seller on the 
Boor. Everywhere Bull Dog deal- 
ers are leading on sales. 





Put 'I'lii-in on Doth Rmlx 

Everywhere live dealers are advocating 
the putting of Bull Dog Bumpers on the 
rear as well as on the front of cars, 
making two sales where before there 
was only one. The Bull 
allows this. From the 
standpoint of the auto 
owners, there Is no 
better buy than 
The Only LOW- 
Prleeil Sprl 
Bn in per 
nu tin- market, which 
1s the Rnll Dor. Think 
of It ! A Spring 
Bumper without a 
castinK to break. If 
they want quality. It 
In .n the "Hull Dor." 
If they want low price 
in the "Bull Dor." If 
■y want bent service It 
? "Bull Dog." EverythlnR 
required of a Bumper In 
t'B the handsomest Bumper 



Traveling Representatives: 
We have an excellent 
proposition. Write for It. 



7,000,000 Cars Without Bumpers 

A Vast Market Lies Before You, Ready and Waiting for This 
New Low Priced, High Quality, "Bull Dog," Spring Bumper 

Over a Million more cars to be built this year wlthont them. Every doy's delay means a profit less ner day. 
Are you the llvest dealer In your town? Are you going to make the profit In Bull Dog Bumpers that lies 
ready and waiting? The field is before you every day. Customers come In. Let the Display Rack tell the 
story. Interest quickly gained. "Bull Dog's" superiority soon explained. Sale follows— profits Increase. 
You take no risk. He guarantee every "Bull Doo" lor flvi yeart aqaintt breakage from any oautc. 
Write today for Free Rack Proposition. 

THE TOLEDO CABLE CO., Dept. 101, TOLEDO, OHIO 
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Look Well Into Burd Rings f> 

SPEED 102.25 MILES PER HOUR R l^** 

"The Surprise of the Day," said the reporters when the 
Packard Twin Six, equipped with 36 Burd High Com- 
pression Piston Rings, circled the Sheepshead Bay track 
at the rate of 102.25 miles per hour. 

No stock car driven by a non-professional had ever <5v\H / '/ 

travelled that fast. Cs\ m £y 

Surely such an achievement naturally would occasion ^ -+MKhs> f/ 
surprise. 

Yet when you stop to consider the construction of the Burd Ring, and 

come to realize how it conserves every atom of power generated by the bbanghbs and bales offices 

motor, you may well appreciate why the engineering department of the Buffalo, n. t sio inquoi* bus. 

Packard Motor Car Company adopted Burd Rings as standard equipment. ^^^^;;:;::;"}^Si^^-aS[. 

Detroit Branch. . .738-8 Dayld Whitney Bids. 

The Metallic Guard effectually closes the ring opening against escaping gas Grand b»pi<"* Mich.. Branchy Mnn>y 

and maintains the maximum compression the designer intended the motor independence. Iowa — . .Gidney Hotel Bid*;'. 

, . , Kansas City, Mo 216-217 Blalto Bids;. 

Should have. Los Angeles.^Cal 316-317^Haaa Bj d S- 

These two elements mean more power, and power is, of course, the first es- inn™po?is.™*nn'.lV." .904 MsrooettJ 8 !*?! 

„„.;,! nanxnrv tn ctwoH Peoria. 111.. Branch 238 Masonic Temple 

sentiai necessary to speea. Portland. Oregon sie-sn Lewt» Bid*. 

You will do well to look well into Burd Rings when overhauling your own |m FrancUco°'ca'i; " BVanch 198 W ' ***** **" 

or your customer's car. „ „, _ ' ' Jmt Pneian Bid*. 

1 Seattle, Washington 538 Central Bid*. 

BURD HIGH COMPRESSION RING CO. Rockford, Minois 

Well Show You at the Show* — New York, Grand Central Palace, Section D-33. Chicago, Coliseum, Section 10-B. 




■1 
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All Outside Rooms 



Noted Cuisine 



HOTEL LENOX 

BOSTON 



Single Room with Bath 
Double Rooms 



$2.50 upward 
3.50 " 



The location of trie LENOX in the he art of Boston s automobile district — 
across the street from the Boston A. A. — a few steps from railroad connec- 
tions — and with street cars to the business, financial and theatre districts 
passing in front of it. The LENOX offers exceptional conveniences along 
with its quiet, efficient service. 

L. C. PRIOR, Lessee and Manager. 
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Leather Cloth of Quality 

More than a million yards of these two qualities 
have been used for Automobile Upholstery under 
an absolute guarantee. We have never had a 
claim made against us for unsatisfactory wear. 

BOSTON ARTIFICIAL LEATHER CO. 



200 FIFTH AVENUE 



NEW YORK 



OHIO 
TRAILER 

"Designed by Automobile 
Engineers — Constructed 
After Automobile Practice" 

$35 to $1200 



800 lbs. to 

5-Ton 
Capacity 



Does the Work of an Extra Truck 
Without Additional Expense 

Owners who run two trucks to the same place, because the 
load exceeds the carrying capacity of one of them, waste 
100% of the extra truck's time, 100% of the extra driver's 
wage for time consumed, and nearly 100% in fuel and oil. 
besides reducing the efficiency of their service. 

The efficient way to carry any over-load, up to 5 tons, is on 
an OHIO Trailer— 

50 Models — for Every Purpose 

No damaging drag on motor of the truck. No extra driver. No 
time wasted. First cost practically only cost. Way below price 
of new truck of same capacity. Suited to every kind of business. 
Two or four-wheeled. For use with all passenger or commercial 

cars. 

Shock absorbing draw-bar coupler neutralizes shocks and jars. 
Guaranteed to give complete service for one year. 

Sells fast for dealers. Saves fast for owners. 

Write today for free illustrated catalog and price list, 
j Special dealer's discounts. 

OHIO TRAILER CO. 

51 Doan Avenue Cleveland, Ohio 
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FCitf Fnt?n riPC EVERY FORD OWNER wants one 

f WA i KJ£\L* K*f%I\J PATENT APPLIED FOR 

INDESTRUCTIBLE HEAD-LIGHT BULB CARRIER 

For Ediswan Base — Capacity 2 Head-lights 

This case consists of a steel cylindrical tube with a removable cover on each end held securely in place by a 
bayonet locking device. Each cover when removed has a socket with spring to securely hold a standard electric 
headlight Bulb. 

The Bulb is inserted in the socket, and cover 
put on the end of the tube. It has the advantage 
of absolute protection to the bulbs, quick and con- 
venient to get a bulb, small space, and last, but not 
least, high quality, but cheap in price. 

Save* annoyance and prevents 
accidents in night driving. 

DOVER STAMPING & MFG. CO. 



CAMBRIDGE, MASS. 





Stop at the Woodstock 

FORTY-THIRD ST., NEAR BROADWAY 



Single Room, with Bath - - - - $2.00 and $3.00 for one 
Single Room, with Bath and Two Beds, $4.00 and $5.00 for two 



Located just off Times Square 
e Tke 

HOTEL WOODSTOCK 

is within a handy walk of everything — terminals — subways — elevateds — 
surface lines — theatres and the automobile district, yet you can have quiet, 
refinement, and service withal. 



European plan restaurant 
unexcelled for ita cuisine 



W. H. VALIQUETTE 

Managing Director 



Write for our Map of New York 



Service and accommodations unsur- 
passed for completeness and efficiency 

A. E. SINGLETON 

Asst. Manager 
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"CHELSEA" 



For years, the recognized 
Standard of Efficiency. 

Best Autoclock now or ever on 
the market. 



'Over 100,000 in active use, many 
thousands for over ten years and 
giving excellent satisfaction today 



FLANGE INSET 

AND OTHER TYPES 

AUTO 

CLOCK 



Front Wind and Set Back Wind and Set 




Side Wind and Set, and Key Wind 
Catalogs on Request CHELSEA CLOCK CO., 16 State Street, Boston, Mass., U. S. A. 



QUALITY — RELIABILITY AND UNEQUALLED SERVICE 



"BOSTON" h&SIu AUTO CLOCKS 

Flush Insets, etc. Outside permanent Winding and Setting devices, etc. 

ARe^bi y AUo the ( p atented) ELECTRIC auto clock 

Clock The latest up-to-date Accessory— You don't have to wind it high class caw 



& *,"| BOSTON CLOCK COMPANY 



State Street 
Mass., U. S.A. 





We beg to announce that the United States Circuit Court of Appeals for 
the Second Circuit has decided against the validity of the claim relied upon 
by the Allen Auto Specialty Co. of New York in its suit under the Nathan 
tire cover patent No. 799,662 against our New York representative, Mr. E. G. 
Baker, and has ruled in our favor, reversing the decree of the lower court. 

We assure the trade and general public that GILBERT TIRE COVERS 
do not infringe upon the patent rights of any one, and we trust that we have 
demonstrated to your satisfaction our ability and our willingness to defend 
and protect our customers at all times. 

We shall have ready shortly our 19 16 Catalogue showing our full line and 
a revised schedule of prices. Let us send you a copy. 

The Gilbert Mfg. Co., New Haven, Conn. 
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No. 618-8. "Bon Do*" Dub 
Lamp. 6 styles with switch. 
Strong, taeayy, short, chunky. 
Bollt (or serrlce. Fall nickel 
piste, with self-contained turn 
twitch and baronet type lamp 
socket. 

Il» styles.) 




New Cowl Dash or Sten Light 
with self-contained switch. 
(2 styles.) 



Specialties 



ARiiDPiPtUUTE* 




No. 199. Pipe and Clear Lighter. 
Lighter tip la long and narrow : 
Is made of "Tnngstenlte" chro- 
mium nickel ; will light last bit of 
tobacco in pipe. New. Very 
popular. Price, with holder. $1.50 




Automatic cord winder attached 
to cigar lighter. 

(6 styles.) 




Presto Inspection Lamp. 3-ln. 
Hector. Attach to battery. 
(4 styles.) 



Throw Away Your Matches 

Instead of lighting dangerous matches that 
may cause costly and damaging fires, use 
PRESTO Electric SPECIALTIES. Abso- 
lutely safe, ready on slightest notice, bril- 
liant at the touch of a switch — a steady light 
that will not flicker or blow out. Brighter 
than a box full of matches burning at once. 
Give light in any part of car, without slight- 
est danger of fire. 

PRESTO Combination Trouble Lamps and 
Cigar Lighters are the greatest motoring con- 
venience for drivers who smoke. Light up 
with one hand, at any speed. Wind doesn't 
bother. PRESTO pure platinum lighter tips 
last. Others don't. 

Pull line of electric dash lamps, combination 
dash and inspection lamps; also step lights and 
cigar lighters; anchor connection plugs, and 
sockets; hand lamps, turn button switches, etc. 

PRESTO Line Pays 

Dealers and Jobbers Carry Full Line 

Write today for free illustrated catalog. 

METAL SPECIALTIES MFG.C0. 



730-738 W. Monroe Street 



Chicago 



WESTERN BRANCH. 604 MUalon St., San Francisco 
EASTERN BRANCH .... 1779 Broadway, N. T. City 



^ KE9NOTE of SUCCESS 

is SER.VCCE 



Though the profit in charging storage batteries is large, the real reason why you, your- 
self, should do it, instead of sending them out, is to render service to your customers, to 
be able to return their batteries promptly and properly attended to. 

CUSHMAN 

BATTERY CHARGING SET 

The Battery Charging Set made by the Cushman Electric Company, is the most effi- 
cient and economical charging plant ever designed. The set embodies the characteristics 
which have made Cushman motors and generators the standard. It is the result of 20 
years' experience in building such instruments. 

The generator is driven by either a direct or alternating current motor, single, two 
or three phase, direct connected. 
It is absolutely guaranteed. 

Let us send your our literature 
showing the detail of the plant and 
wiring and a table of charging costs 
from which you easily can figure 
the profits from this branch of your 
business. 

Cushman Electric Company 

Dept. A 

Concord, N. H. 
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Enclosed Types the Latest 

Announcement of 1916 Velie Line 



With Detachable Winter Top 

H240 

(Summer Top Included) 




Electric Lighted — Drop Windows — Whipcord Trimmed 
Perfect Workmanship — Wire Wheels on Any Model $70 Extra 



VELIE SIX Touring Car with Detachable 
winter top gives all the luxury of the closed 
car at the price of the ordinary open car. Velie 
Coupe Type on the same chassis at $1750, 
combines the town car style and distinction 
with abundant power for the long tour. 



These two Velie enclosed types give the Velie 
dealer dominating values for the immediate 
winter market while the Velie Six touring car 
at $1065 and Velie Roadster at $1045 complete 
the line at prices not matched by such con- 
struction, features and style. 




Velie Motor Vehicle Co., 114 Velie Place, Moline, 111. — 

\felfe Six 1 1065 
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Selden Trucks 

for 1916 



FOUR NEW MODELS 

IH Ton Worm Drive 2 Ton Internal Gear Drive 

2 Ton Worm Drive 3*4 Ton Worm Drive 



The best selling line ever offered to live deal- 
ers and discriminating buyers. 

We finance our dealers when necessary and 
assist them in making sales and profits. 

Responsible and representative dealers wanted 
in all open territory. 

Catalogs and full information furnished upon 
application. 

Selden Truck Sales Company 

Rochester, New York 
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Why 'Usco' 



A Wonderful Make something wonderfully good 

»r rp- and you say, "This is mine" — you call 

J\ew lire it by your name. 

That is exactly our case— 

We have made a tire so fine, so 
sturdy, so responsible that we want it 
known as ours. Hence the name 
'USCO.' 

United States,,-,^ 

Because we have put our name on 
this tire— because its success is now a 
matter of business pride, of business 
honour. 

We pledged ourselves to see that 
it *inade good*, 

And it has. 

Dealers who sell the best tires- 
sell 4 USCOS\ 

These dealers tell us that 'USCOS' 
are making money for them. 

And you? 



" United States Tire Company 

Individualized Tires 

'Usco' Tread, 'Chain' Tread, 'Nobby' Tread, 'Royal Cord', and 'Plain' Tread* 
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A man's satisfaction with his motoring equip- 
ment depends as much upon the architecture and 
workmanship of its body as upon the mechanical 
excellence of its chassis. 



Recognizing this, many of the more successful dis- 
tributors of American built cars have working agree- 
ments with us to design and build special bodies for 
their customers whose ideas call for something better 
than manufacturers' stock body examples. 

Certain of the more progressive car manufacturers, 
taking heed of their distributors' success in handling 
the equipment of their chassis with custom-built 
bodies, now contract with us to design and build a 
certain percentage of their bodies. 

NEW HAVEN CARRIAGE COMPANY 

NEW HAVEN, CONN. 
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Tuthill Titanic Springs 

Guaranteed forever against center breakage 
"There's a Tuthill Titanic for any car" 




Guaraniood fonrOor 



Read what this Taxi 
Company says 



DEALERS — write to your nearest 
Tuthill distributor 

Albany - Albany Hardware & Iron Co. 

Atlanta F.lyea-Austell Co. 

Baltimore • Baltimore Hub Wheel & Mfg. Co. 
Billings - Barry MotorCo. 
Boston ... - Post & Lester Co. 
Buffalo - - - . - H. D.Taylor Co. 
Chicago All Jobbers 



Cincinnati 
Columbus - 
Dallas 
Davenport 
Dayton 
Denver 
Duluth 
Ml Paso 
Fargo 

Florence. S. C 
Indianapolis 
Kansas City 

Lincoln 
I/)S Angeles 
Milwaukee 
Minneapolis 



The Ohio Rubber Co. 
Griswold-Sohl Co. 
. The Fisk Co. of Texas 
Sieg Iron Company 

- S. T. & G. A. Gebhart 

- Auto Equipment Co. 
Kelley-How-Thomson Co. 

Western Motor Supply Co. 

J. D. Grant Co. 

- D. W. Alderman. Jr. 
- W. J. Holiday Co. 

Faeth Iron Store Co. 
Motor & Machinists Supply Co. 

• Nebraska-Buick Auto Co. 

- Chanslor & Lyon Co. 

• Babcock Auto Spring Co. 
- Westeni Motor Supply Co. 

Nashville ----- Auto Supply Co. 
New Orleaus - - Interstate Electric Co. 
New York - W. E. Pruden Hardware Co. 
Oakland - - - Chanslor & Lyon Co. 

Peoria -The National Electric & Auto Supply Co. 
Philadelphia - Manufacturers Supplies Co. 
Pittsburg - - - Pittsburg Auto Spring Co. 
Portland .... Chanslor & Lyon Co. 
Rochester - - - Sidney B Roby Co. 
St. Louis - - - - Auto Devices Co. 
San Antonio - - The Fisk Co. of Texas 
San Francisco - - - Chanslor & Lyon Co. 
Seattle ... - Chanslor & Lyon Co. 
Sioux Falls - - The H. F. Drownell Co. 
Spokane - - - - Chanslor & Lyon Co. 
Tampa ■ - - The American Supply Co. 
Toledo .... Union Supply Co. 

Foreign Distributors 
Automobile Sundries Co., IS Broadway, N. Y. 



Ever been in Saginaw, 
Mich.? 

If so, you know it's a 
pretty tough place on 
automobile springs — 
especially in a public 
taxicab service. 

Here's what the Letts 
Auto & Taxi Co. , of 
Saginaw say regard- 
ing Tuthill Titanic 
Springs: 

"Up to date we have not 
had one broken spring or 
leaf and the first Tuthill 
Springs we purchased about 
two years ago are still in 



use and apparently are as 
good as ever. 

"On the other hand, many 
new springs furnished as stock 
equipment have broken at 
the hole in the center and we 
have had to replace them 
with Tuthill Springs within 
two or three months. ' ' 

This is only one of many 
letters we receive from 
satisfied users. 

Insist on Tuthill Titanics 
on your new car and for 
replacements on your old 
car. 

No weakening center hole 
or center nib, which weak- 
ens practically as much as 
center hole. 



See the Tuthill Exhibit at the 
Chicago Auto Show 

COLISEUM ANNEX, 2nd Floor, Booths 156 and 157 



TUTHILL SPRING COMPANY 




Tuthill Titanics are guaranteed 
forever against center breakage 



Tuthill "Titanic*" can be adapted easily 
to any axle construction and quickly 
mounted without any extra expense. 
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STARTING and LIGHTING 



OF 

50c AUTOMOBILES 50c 

FOR OWNERS, CHAUFFEURS AND REPAIRMEN 

THIS NEW HELPFUL BOOK tells all about the various forms of starting and lighting 
systems in use. Written and illustrated in plain language. All necessary information for 
keeping in commission this part of the car, which if not understood may cause trouble. 

THE LATEST IMPROVEMENTS are shown, also directions for installing and operating 

are given, making the book a ready reference for the up-to-date motorist. 

VALUABLE DIAGRAMS are included showing the wiring and circuit distribution of the 
various lighting and starting systems, with full explanation of how they work; the book 
also gives briefly and clearly the principles of electricity, dynamos and motors, electric gear 
shifts, etc. 

WHAT IS IN THE BOOK 



Nature of the Gas Engine Cycle) start- 
ing conditions; various objections to 
starters; advantages. Classes of start- 
ers; mechanical; compressed air; gat; 
and electric, showing their construc- 
tion and operation. 

Electric Starters; One, two and three 
unit systems, showing component parts, 
complete and separate, choice of volt- 
age, with typical diagrams for lighting 
and wiring. Some of the starters illus- 
trated are U.S.L.—Delco—Leece-Neville 

— Jetco — Deaco — Adlake-Newbold — 
Electro— Autolite— Wagner— Etterline 

— Westinghouse — Cray and Davit — 
Ward Leonard — Rut h more. 

Electricity — Simple and brief explana- 
tions—electrical units— ammeter, volt- 
meter, and wattmeter — electrical horse 
power. 

Dynamos and Motors. — Working prin- 
ciples and construction clearly ex- 
plained^-description of the various 
parts — answers relating to troubles : 
improper connections; short circuits, 
etc., etc.— diagram illustrating the di- 
rections of current in the field winding 
and the induced magnetism. 



Automobiles 



WRING **SL£ifGE 



Storage Batteries. — This section gives 
detailed explanation of the action of a 
storage cell; also information on Plante, 
Faire and Edison types of battery— all 
about the electrolyte, how prepared 
and maintained in proper condition — 
charging— charge indications— charg- 
ing first time — precautions— rating of 
discharge capacity — taking battery out 
of commission — charging through night 
— battery troubles in full — mercury 
arc rectifier. 



This New, Concise Up-to-Date 

handbook, handsomely bound and finely 
printed will be sent to any address 
postpaid for 



List of Full Page Plates. — 1. Road il- 
lumination by electric headlights; 11. 
Delco starting system as applied to the 
Cole car. HI. Remy starting system as 
applied to the Mitchell car; IV. Over- 
land engine equipped with the U. S. L. 
starter, showing how to clean the com- 
mutator with a stick of wood; V. Wir- 
ing diagram of Westinghouse ignition 
and lighting system; VI. Leece-Neville 
two unit system; VII. Electric vaporizer 
and connections; VIII. Cray and Davis 
system as installed on the Lower car; 
IX. Wiring diagram of electric system 
for starter, lights and horn as installed 
— — _ in the hosier car; X. Phantom view of 
50C. Gray and Davit system. 



In our book department we carry a great number of authoritative books, written by masters of auto- 
mobile construction and design, all of which have been selected with the utmost care to get only the 
best books on each subject. Remember, when you find yourself in need of more information and 
instruction on the workings of a motor car, our stock has exactly the right book for you. 

. BOOK DEPARTMENT . ^ 

50c CLASS JOURNAL COMPANY 50c 

231 to 241 West 39th Street NEW YORK CITY 
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At the New York Automobile Show 

Space D-169 

there will be an exhibit that is going to have a far-reaching ef- 
fect on Trucking and Delivery Car Service as at present con- 
stituted. A simple principle, applied for the first time, will so 
increase the carrying capacity of the unusually strong and 
flexible Ford Chassis that it will handle loads up to 

ONE TON 

with the same ease and at practi- 
cally the same expense as it does its 
normal, limited load. This result is 
obtained by equipping any Ford 
Chassis with the 

"OLSON" 
CONVERTING 
UNIT 

the cost of which is only $65.00 
F.O.B. Detroit, Mich. 

The "OLSON" CONVERTING 
UNIT makes the Ford rear axle 
FULL FLOATING. The load 
weight is carried by the "OLSON" 
Steel Truck Wheel entirely, being 
centered on a set of auxiliary Body 
Springs that pivot on a Spring-Pin 
set into the Bracket of a Steel Hub 
Housing, carrying high efficiency Roller Bearings and tilting over and onto Hub of Wheel. 
A set of auxiliary Radius Rods neutralize load strain and side sway, and a special Truss Rod 
keeps Hub Housings in perfect alignment. Wheels are made for either pressed-on solid 
Tires or with demountable Rim for pneumatic Tires. 

In all around efficiency, in first cost and in service expense, the "OLSON" equipped Ford 
stands without a rival, and business men in all lines will be in position to greatly reduce an 
item of expense that often is a serious drain on thtir revenue. 

Exclusive sales rights will be given to some progressive business man in each locality and [this 
proposition should appeal especially to Ford dealers, everywhere. 

THE SWEDISH CRUCIBLE STEEL COMPANY 




• i m i 



Autmt 240,, mi 



DETROIT, MICHIGAN, and WINDSOR, 

Factory Branch and Service Station: 237-239 W. 55th f 
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What Is Your Opinion? 






Friends of trie magneto claim its superiority in its 
increased spark heat at high speeds (little being said of 
low speed performance). 

Manufacturers of closed-circuit battery ignition devices claim an advan- 
tage over the magneto in producing a hotter spark at low speeds than at high. 

Assuming that hoth are right — how much better is the Atwater Kent 
System, which produces an intensely hot spark, equally hot no matter whether 
the motor is cranking, idling or is running at seventy miles an hour? 

Atwater Kent Ignition is different from all other battery ignition de- 
vices — being built on the simple open-circuit principle. Its success is due to its 
unique mechanical construction, on which basic patents are controlled. 

Absolutely uniform spark Keat at any speed, under any condition, is but one of many advantages 
which tbis remarkable system possesses over all otber ignition equipment 

Ten years of specialized scientific development concentrated on the problem of perfect ignition nave 
resulted in Atwater Kent Ignition in its present form. 

Thirty manufacturers, thousands of dealers and nearly 200,000 owners constitute the jury of award. 





II 



Atwater Kent Manufacturing Works 

4937 Stenton Avenue, Philadelphia. U. S. A. 
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BESSEMER TRUCKS 

The appointment of the 

BESSEMER MOTOR TRUCK CORPORATION 

FRED. T. NESBIT, President 

Long Beach Building, Lexington Ave. and E. 42nd St. 

(Two Blocks from the Grand Central Palace) 

affords a most convenient opportunity for the inspection of BESSEMER 
Trucks during Automobile Show week, December 31st to January 8th. 

We extend a cordial invitation to all who are interested in the use or 
sale of motor trucks to call and investigate the line. 

DEALERS 

All negotiations with regard to the sale of BESSEMER Trucks in 
New England, Eastern New York, Eastern Pennsylvania, New Jersey, 
Delaware, Maryland, Virginia and the District of Columbia should be 
taken up with the BESSEMER MOTOR TRUCK CORPORATION. 



THE LINE 

Model "G" 1-ton Internal Gear Drive Truck 

Model "D" 2-ton Worm Drive 

Model "E" 3*-ton Worm Drive 



$975 
2000 
2800 




BESSEMER MOTOR TRUCK COMPANY 

GROVE CITY, PA. 
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THE MODEL T 

FORD CAR 




A COMhfft MTfRCNCf 0" TW UNVfMK CM 
ISIS EDITION 



A New, Complete Book for Every Ford Owner, Dealer, 
Salesman and Repairman 



The Model T Ford Car 

Its Construction, Operation and Repair 

By VICTOR W. PAGE 

Member of the Society of Automobile Engineers 
Author of "The Modern Gasoline Automobile," etc. 



300 (5x7) pages. Over 100 specially made engravings and two large folding plates 

Price $1.00 

This is the MOST COMPLETE and PRACTICAL 
instruction book ever published on the FORD CAR. A 
high grade cloth bound book printed on the best paper, 
illustrated by specially made drawings and photographs. 
All parts of the Ford Model T Car are described and illus- 
trated, in a comprehensive manner — nothing is left for the 
reader to guess at. The construction is fully treated and 
OPERATING PRINCIPLE MADE CLEAR TO 
EVERYONE. Complete instructions for driving and 
repairing are given. Every detail is treated in a non-tech- 
nical yet thorough manner. 

This book is written specially for FORD DRIVERS 
and OWNERS, by a recognized automobile engineering 
authority and an expert on the FORD, who has driven 
and repaired Ford Cars for a number of years. He writes 
for the average man in a practical way from actual knowl- 
edge. All parts of the Ford Model T Car are described. 
ALL REPAIR PROCESSES ILLUSTRATED AND 
FULLY EXPLAINED. 

Written so all can understand. No theory, no 

guess work 

Authoritative — Unbiased — Instructive — Complete 

BOOK DEPARTMENT 

CLASS JOURNAL COMPANY 

231 West 39th Street New York City 
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ASTER 

GARAGE 
PUMP 

for inflating automobile tires 

THE Master Garage Pump is just as necessary for an automobile owner or garage 
proprietor as is the self-starter, electric lights, magneto, Klaxon horn and 
other 1915 necessities and improvements. 
Tires should be inflated gradually — under steady pressure— up to the required 
specified pressure — gradually filled with an even flow of air, not in jerks, throwing 
a series of undue strains on the fabric of the casing. 

The Master Tire Pump will positively and properly inflate tires up to the specified 
pressure in the shortest possible time. 

No storage tank is required. We have perfected a pump from which every vestige 
of pulsation has been eliminated in the delivery of air. The steady, even how 01 air 
that is absolutely necessary for the proper inflation of automobile tires is an accom- 
plished fact with the Master. 

No other garage pump can muster so many points of excellence. Every piece of 
material entering into its construction is the finest obtainable. It is mechanically head 
and shoulders above any other pump on the market, with an unequaled record for 
efficiency. 

The Pistons are extra long and are of special 

steel, carefully hardened and ground to exact size 

and lapped into the cylinders. Rubber disintegrates 

rapidly under the influence of oil. It is absolutely 

impossible for any oil to get into the delicate inner 

tubes of the tires from the Master Garage Pump. 

No rubber or leather packing rings or piston 

rings of any kind are used. The pistons fit so 

tightly into the cylinders that there is no need of 

them and no danger of oil working through, but 

as an added precaution, part of the equipment of 

every Master Pump is a small expansion chamber 

which collects any possible trace of impurities — only 

pure air is delivered to the tires. 

There ia a Master model dealarned for every 
grange requirement. Hundred* of Hauler Ga- 
rasre Pump* are In aervlce today, rendering; 
efficient aervlce out of all proportion to their 
■ mall coat. 

The Master Garage Pump ean be connected in a moment's 
time to any electric light circuit. It require* only the swltrb- 

: a a toady stream of pore. 





MODEL P 



For the private ayranre 
owner we recommend Model 1*. 
Thia Is a wonderfully efficient pump. 
Can be furnished with or without 
track. It may be mounted on a shelf, 
or In an out of the way place In the 

Srsge as a stationary pump, 
ounted on a truck it is easily 
moved from place to place In the 
Karaite, and owners of three or four 
care And It more convenient to use in 
this way. An extra $5.00 charge Is 
made for mounting this equipment on 
a neat metal truck. Model P Pump, 
both stationary and mounted on a 
truck, has proved Itself a great favor- 
ite with proprietors of small public 
garages catering to from twelve to 
twenty cars. It Is furnished as shown 
— a two cylinder pump, mounted on 
a frame and driven by a General 
Electric motor. Twenty feet of the 
best reinforced rubber air hose, with 
pressure gauge attached and twenty 
feet of lamp cord with plog. The 
Master Model P Is the most powerful 
equipment of Its size on the market 
today and will Inflate a 37x5 tire to 
90 lbs. pressure in less than 3 min- 
utes. 

Model P — for private garages or 
small public garages ; stationary, 
electrlc-drlven, 2-cyllnder. «i H.P., 
O.K. Motor. Complete with equip- 
ment, ready for use. 
Regular A. C. Motor— too F.O.B. 
Regular D. C. Motor — $55 Hartford 

Model P — on truck ; same specifi- 
cations and power sb Model P sta- 
tionary. 

Regular A. C. Motor— $85 F.O.B. 
Regular D. C. Motor — 160 Hartford 



lng of an electric button to start 
clean air for Inflating tires. 

Free 10-Day Trial— Liberal Guarantee 

We ask you to "Use the Master Garage Pump for ten days. 
If you do not want to keep it at the end of tbat time your 
money will be promptly refunded," and If yon do keep it, as 
you surely will after you have once tried it — "we guarantee 
Master Garage Pumps for one year against defects of material 
or workmanship, with ordinary care and usage they should 
last ten years." This Is the offer and guarantee of one of the 
largest and best known companies tn the manufacturing Held — 
with 60 years' successful manufacturing experience and prestige. 

Ton can try out a Master Pump wltb the understanding that, 
if you are not entirely satisfied, you may return It and have 
your money refunded. Once you have tried It you will realise 
how much you need It. Take advantage of our offer today. 

N. B. — All pumpa are priced F. O. B. Hartford. We do not 
prepay shipping charges. 

Our stock motors are for 110 volt direct current and 110 volt 
single phase, 60 cycle, alternating current, but where necessary, 
we can furnish motors for 220 volt direct current. 110 volt 25 
to 40 cycle alternating current, or 220 volt, 25, 40 or 60 cycle 
alternating current. Slots current conditions token ordering. 

Liberal Discount to Agents 

Hartford Machine Screw Co. 

482 Capitol Ave., Hartford, Conn. 



Model Y 



MOur.i, I 



- consists of the same pump aa is 
uihtu In Model W but Instead of a motor It 
has a flywheel pulley attached so that It may 
be used In garages and machine shops with 
air requirements which already have a line of 
KbnftlnK Installed and an Individual powea 
unit. This machine was brought out to meet 
the demsnd from certain garages and shops 
not desiring to Incur the expense of an extra 
motor. No more efficient or serviceable ma- 
chine has ever been put on the market at the 
rem.irkulily low price at which this Model T 
Master Pump Is offered. 

Model Y— Stationary, belt- 
driven, without motor. Splen- 
did and powerful for small 
public or large public garages 
not requiring a portable out- 
fit. Easily belted to regular 
shafting. May be used with 
or without storage tank. Com- 
plete as shown. $40 F.r - 
Hartford. 




Tbe Model W Is a big powerful pump 
especially designed for large public garages 
catering to a large number of cars. This can 
be furnished either wltb or without truck but 
la most popular mounted on the truck. The 
ease of transporting It from place to place in 
the garage enables the garage proprietor to 
facilitate his free air service. We have tes- 
timonials from garage owners all over the 
country lauding the merits of this wonderful 
outfit. It is so sturdy and so heavily con- 
structed that it will stand any amount Of 
abusive treatment to which it will be sub- 
jected in the average public garage without 
fear of Injury. Efficient always, it has a 
record of Inflating a 87x5 tire, from flat to 90 
lbs. pressure in less than a minute and a half. 
Public garage owners installing an outfit of 
this kind will be In a position to render a 
service to their customers out of all propor- 
tion to tbe eost of tbe installation. Aa with 
other Master Models no storage tank is re- 
quired, although It haa been found practicable 
In many instances to use this pump In con- 
nection with a compressed air tank under 
whlcb condition It has proven itself amply 
efficient. A particularly noticeable feature 
of the pumps Is the fact that they are prac- 
tically noiseless. Rawhide gears are used to 
connect the motors to tbe pump. 

Model W — 2 cylinder, electric-driven, U 
H.P., O.E. Motor. With complete equipment 
mady for use. 

Regular A. C. Motor— $105 F.O.B. 
Regular D. C. Motor — $100 Hartford 
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Increasing with Such Giant Strides that 




Continuously for over two years building operations have 
been going ahead at top speed that Rutenber Output 
might catch up with Rutenber Demand. During this time 
a 100 per cent, increase in factory space has been made. 

An ever increasing number of America s leading car manu- 
facturers throughout this period have been equipping their 
product with Rutenber Motors. A decidedly marked and 
steady growth in favor for the popular Rutenber among 
discriminating car owners has also made its effect felt. 
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Production Barely Keeps Step with Demand 

Fifteen years of specialized experience in the development 
and production of motors — the unimpeachable reputation and 
uniform performance of the Rutenber Motors — the conser- 
vatism and safety of Rutenber design — the price advan- 
tage which accompanies systematized factory practice, 
buying power and quantity production — these constitute the 
prime factors of Rutenber popularity and success. Write 
for full information. 



The RUTENBER MOTOR COMPANY 

MARION, INDIANA 
Chicago Office - -- -- -- -- 10 S. LaSalle Street 

See us at the Congress Hotel during Chicago Show 
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When your motor shows signs of faltering and you slip, 
from high back into first, the fiercer explosions of the 
motor and the growling of the gears together with the 
lurch the car gives when the clutch is engaged none too 
gently suggests irresistible power. 

AUTOMATIC - IG NITION 

ONNECTIGUT 

In seven out of ten similar cases, and more often than that 
even, the gathering intensity of the spark delivered by 
CONNECTICUT AUTOMATIC IGNITION as the 
motor is slowed down, would have made gear shifting 
unnecessary. 

CONNECTICUT JBK85S CO., Inc., Meridcn, Conn. 

Ford Dealer.— Writ, for information retarding Connecticut Automatic Ignition for Ford raw 
A. J. Picard & Co., Sol. Agent.. 1720 Broadway. N. Y. 
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OVERSOLD 



No deliveries from 
this date until after 
February 1st on 

EDWARDS Carburetor 

Orders that are received previous to 
February 1st will be taken care of 
in the order in which they are 
received at this office. 



'A 



National Carburetor Company 
154 Whiting Street, Chicago 

Room 20 
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When your motor shows signs of faltering and you slip, 
from high back into first, the fiercer explosions of the 
motor and the growling of the gears together with the 
lurch the car gives when the clutch is engaged none too 
gently suggests irresistible power. 

AUTOMATIC IGNITION 

In seven out of ten similar cases, and more often than that 
even, the gathering intensity of the spark delivered by 
CONNECTICUT AUTOMATIC IGNITION as the 
motor is slowed down, would have made gear shifting 
unnecessary. 

iden, C 



CONNECTICUT HS838 CO., Inc., 



Ford Dealer*— Write for information regarding Connecticut Automatic Ignition for 
A. J. Picard & Co., Sole Agent., 17*0 Broadway. N. Y. 
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OVER SOLD 

No deliveries from 
this date until after 
February 1st on 

EDWARDS Carburetor 
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Orders that are received previous to 
February 1st will be taken care of 
in the order in which they are 

received at this office. /// 
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THE STANDARD WELDING COMPANY, CLEVELAND. 
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AT THE SHOW 

AGAIN THE ACKNOWLEDGED LEADER 

In graceful, streamline, center cowl body styles— In advanced four-cylinder 
chassis construction — In proper distribution of weight — In low center of balance 

I n ease Q f riding — In power — In stock car speed — In simplicity — In economy 

—In durability — In real, honect, every day satisfaction. 



ON EXHIBIT ON 

NEW YORK 

PHILADELPHIA 

CLEVELAND 

CHICAGO 

BOSTON 



MODELS 

22-72 TOURING 
22-72 SPORTING 
22-72 RUNABOUT 
22 72 RACEABOUT 



MERCER AUTOMOBILE COMPANY 



400 Whitehead Road 
TRENTON, N. J. 



Ti 
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COLUMBIA rear axles possess the three axle essen- 
tials — strength, efficiency and accessibility — in 
greatest degree, primarily because of the superiority of 
Columbia design. 

<]J This design provides three-quarter floating type, 
spiral bevel gears, taper roller bearings, internal and 
external wrapping type brakes and pressed steel hous- 
ing continuous from hub to hub. 

(J Columbia front axles are heat-treated I-beam forg- 
ings with thrust bearings in the yokes to insure easy 
steering. 
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Dealers and the general public will 
see the Perfected 2-Wheeled Auto- 
mobile. 

The only vehicle that combines the 
qualities of a runabout with the 
economy and convenience of a 
Motorcycle. 

Equipped with a 4-cylinder motor shaft 
drive, 3 forward and one reverse speeds, 
starter, force feed lubrication, Bosch high 
tension ignition, artillery wheels and other 
standard automobile specifications. 

MCLm&C&E 

AirrocscLe 

are silent and vibrationless, the noise and 
dirt of chain driven motorcycles is elim- 
inated. Idler wheels take the place of a 
stand, no lifting is necessary. 

Note the underslung frame which is possible 
because of the pivoted front axle (pat- 
ented). 

See these machines at the New York and 
Chicago Shows. 

A splendid opportunity for dealers. 

In New York — Booth D-191, Fourth Floor. 

Militaire Autocycle Company 

(of America) Inc. 

BUFFALO, N. Y. 



PATENT PIVOTED 
FRONT AXLE 



CANTILEVER. SEAT 
SUSPENSION 




(IDLER WHEELS 
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What would have prevented most 
of the auto mishaps you know of? 

Wouldn't good brake lining have done it ? . 
Careful drivers know, or they are fast learning, the false economy of friction-shy brake 
lining. 

They are learning the advantage of Thermoid 100% brake lining— an advantage that may 
any time mean the difference between a close shave and a crumpled car— a narrow miss or a 
crushed body. 

rrrxo 

HYDRAULIC COMPRESSED 

Brake Lining -100% 

Brake lining that is not 100% is like a heart failure. A 
; sudden shock — a Big Emergency — may mean death. 

Thermoid Brake Lining has 100% gripping and holding 
power even when it is worn paper thin. 

That means that lined with Thermoid the brakes will hold, 
not only when the car is just being stopped but when it must 
stop quick or hit something. 

Thermoid wears because it is cured under hydraulic com- 
pression into a solid substance of uniform density. It contains 
50% more material foot for foot than do other kinds. Watch 
the brakes — remember that without a lining they are not brakes 
at all. Consider, too, how much better it is to see they are 
lined with Thermoid Brake Lining than to have . a finely 
equipped motor crumpled into junk in an instant, or to have 
to race to a hospital with a child or adult that would not 
have been hit if the brakes had held. 

Our Guarantee: Thermoid will make" good or' we will 

THermoid libber Compang 




Cannot ba burned 
out nor affectad 
by oil, wattr, gas- 
oline or dirt- 



TRENTON, N. J. 

Makers of Nassau .Tires and Thermoid Garden Hose 
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GIBSON 



Accessories 
Shop Equipment 



Service 
Treatment 




— 



. 

r- 



MO/?£ Than a Name 

—it means doing things EXACTLY RIGHT. 
— it means peace of mind for the dealer. 
— it means a guarantee that goes beyond the manu- 
facturer. 

— it means QUALITY in every sense. 
— it means service that is beyond criticism. 
— it means that an accessory offered by this house has 
been tried, proven and is the best that can be 
found in any market. 

SIXTEEN YEARS 

serving the Dealers in this line from Maine to California, from 
the Lakes to the Gulf, their loyalty to this house is reflected in 
our remarkable growth — all the result of a system of FAIR 
TREATMENT, QUALITY GOODS and INSTANT SER- 
VICE. 7,500 Dealers regular customers. 



1 The Most Complete Stock of Motor Gar Accessories 
1 and Shop Equipment in America— Insures you 
1 IMMEDIATE shipment on every requirement. 



iiiiiiiiniiiiiiiuiiiiiiimiiiiiiiiiiiiiiiiiiint 



We are General Sales Agents for FALCON TIRES AND FAL- 
CON INNER TUBES, the HIGHEST QUALITY Tire Products 
obtainable. A proposition every Dealer should have — it is a money 
maker and a trade builder. SEND FOR DETAILS AND CON- 
TRACT. Distributors of the guaranteed line of "Solar" Accessories. 

Place your accessory orders with 
GIBSON and be assured of 

Service, • 
Prices, Quality and 
Fair Treatment 

. «. Th e Gibson Co. 

SSHttS 320 North Capitol Boulevard 

*"'' IS iilfj EdUlon " " m " ed -'" ™* Indianapolis 
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fStmnvEb Products Prices 

Ag ain 



STEWART PRODUCT prices to car owners have again been 
reduced, in accordance with the established policy of the Stewart- 
Warner Speedometer Corporation since its inception. 

Before we started to make speedometers, the 
lowest price on the only other speedometer on 
the market was $90. 

We brought out the first Stewart Speedometer at $60, 
making it the best that the market afforded. 

In a few months on account of the tremendous volume, 
we reduced the price to $40, at that time a tremendous cut. 

Now it is possible to buy a Stewart Speedometer, 
magnetic type, as low as $10, and for the best in speed om- 



I 




eters ever made. 



iMewtVib Speedometer 

MAGNETIC TVPS 

for FORD Cars 



Now HO 



When we decided to build the high-grade Stewart 
Hand-Operated Warning Signal, the lowest price on even 
the poorest hand-operated horn on the market was $7.50. 

In accordance with our policy we immediately made 
the price on the high-grade Stewart Hand-Operated Warn- 
ing Signal $5, the first high-grade Hand-Operated Warn- 
ing Signal ever offered at such a price. 

The stampede was tremendous as we knew it was 
bound to be. 

Now we have reduced the price of the high-grade 
Stewart Hand-Operated Warning Signal to $3.50. 





Again, in a market offering nothing in the way of a 
Motor-Driven Warning Signal under $15 to $35, we 
brought out the Stewart Motor-Driven Warning Signal 
a few months ago at an initial price of $7.50. 

This was the first time that a high-grade Motor-Driven 
Warning Signal had ever been offered to the public at any- 
where near a fair price, and again a stampede followed to 
this high-grade Stewart Product. 

And now again we have reduced the price of the high- 
grade Stewart Motor-Driven Warning Signal to $6. 

This enables the motorists of America to put a high- 
grade Warning Signal on their cars at a price less than 
one-half what the poorest made Motor-Driven Warning 
Signal would have cost them less than six months ago. 



f&lewWVb Motor-driven 
Tire Pump 

Now '12 




In spite of the fact that patents made it impossible for 
any competition to affect the marketing and price of the 
Stewart Vacuum Gasoline System, we made its price $15, 
and then almost immediately reduced it to $10. We did 
not take advantage of the situation and ask a high price. 

In accordance with the Stewart policy we asked only 
a normal price, and took the first losses that always occur 
until volume of output is attained. 



Stewart-Warner 

Chicago, 
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to Car Owners 
Reduced 



Today, after scarcely more than a year, the Stewart 
Vacuum Gasoline System is regular standard equipment by 
over 50 per cent of all car manufacturers and has been 
installed by thousands of motorists everywhere to bring 
their old and new cars up-to-date. 



On Motor-Driven Tire Pumps we were again the pion- 
eers in reducing the price necessary to pay for a high-grade 
Motor-Driven Tire Pump 

Motor-Driven Tire Pump prices ranged from $20 up. 

We made the price on the high-grade Stewart Motor- 
Driven Tire Pump $15 at the start. 

To be fair to the car owner we again took the first 
losses. 

Now we have reduced the price of the Stewart Motor- 
Driven Tire Pump to $12 



It is the fundamental purpose and policy of the Stewart 
Institution first to make the best product in every line. 
No prices are ever aimed at in advance. Every depart- 
ment is instructed to build the best. No limitation is 
placed upon cost in design or construction to accomplish 
the purpose that each Stewart Product is built for. 

The price is finally arrived at on a basis fair to the car 
owner from the start when the product is marketed. 

Of course this policy would not be possible to institu- 
tions of less buying power, smaller facilities for manufactur- 
ing or narrow marketing facilities. 

It has been upon these basic principles that the Stewart 
Institution has grown so tremendously within the last 
few years, so that it is today the largest manufacturer of 
high-grade automobile accessories in the world. 



There has never been a time like right now in the face 
of high "war prices," when there has been so much induce- 
ment and temptation with manufacturers to skimp on 
quality. 

Right now, steel is nearly impossible to get even at 
advance prices. Brass prices have gone up. Aluminum 
prices have taken a big jump. Die castings have sky 
rocketed to about triple normal figures. 

Yet Stewart prices have been reduced. We are not 
asking our patrons higher prices as many concerns have 
been forced to do. 

We are able to maintain and continue to maintain these 
low prices on all Stewart Products, because of the loyalty 
of 1,700,000 motorists of America and 95 per cent of all car 
manufacturers who regularly equip their cars with Stewart 
Products. 

Such a policy always has been and always will be 
maintained by the Stewart Institution and supported£by 
car owners and car manufacturers of America. 



Speedometer Corporation 



Don't let any dealer sell you anything different than 
Stewart Products or what he may call "just as good" as 
Stewart Products. 

It is not possible to make higher grade better prod- 
ucts than Stewart Products at any price and Stewart 
Products are always lowest in price, quality considered. 




s&tewaXb Motor-driven 
Warning Signal 

Now *6 




dtewafib Hand-operated 
Warning Signal 

Now *332 



U. S. A. 



Please mention The Automobile when writing to Advertisers 

Digitized by 



Google 



196 



THE AUTOMOBILE 



December 80, 1915 




When You Visit the New York Show 
Don't Fail to Examine 



The Perfection Heater 



PATENTED 1 



rrZT You'll find our exhibit the Third Floor, Booth C-78. Let 
our representative show you how simply — how inexpensively 
— it will warm any car in the coldest weather. Ask him to ex- 
plain why there is no odor, no noise, no loss of engine power and 

— no operating expense 



The Healer uses merely a small fraction of the ex- 
haust h.-at to warm a car. A slight movement of t'le foot 
opens and closes the register and regulates the heat perfectly • 

The Perfection Heater is being ooerated with great 
success by hundreds of car owners. Many more are de- 
manding it. 

Every motorist in your territory is a possible prospect. 
For we build Perfection Heaters in three styles, one of 
which will fit any car. 



The Perfection Heater is a big winter seller for dealers 
and garage men. 

To them it means real business during the winter 



And not only that— they make money on installation 
work as well as on sales of the Heater itself. 

Don't fail to see our exhibit. 

It will surely interest you. 



The Perfection-Spring Service Company 



2014 East 65th Street 



New York Service Branch 610-16 West 56th Street 



Cleveland, Ohio 
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"Sees Everywhere at Night" 




Look for this Trade Mark . 

on the handle when you buy your OWL 



Insist on a Foster Universal 
Swivel. It has no equal for 
utility. 





See Us At The 




NEW YORK SHOW 

GRAND CENTRAL PALACE 

4th FLOOR ===== SPACE D 104 



Wait to decide which is the best search- 
light until you see the FOSTER Owl — 
best known of them all — at the New York 
Show. Hold off until you see for yourself 
the OWL'S clean cut, perfectly rounded, 
symmetrical lines ; the new type FOSTER 
Bayonet Lock Lens that does away with 
unsightly projections on lamp * face, neat 
compact handle that just fits your hand; 
specially designed silver reflector; self- 
container bayonet lock switch ; Foster 
Universal Bracket; and FOSTER Uni- 
versal Swivel Joint — the only searchlight 
joint of its kind. 

The Light for Quality Cars 

The FOSTER Owl Light rides on more 
quality cars than all other lights combined. 
Its neat appearance gives it the earmarks 
of high breeding. Its symmetrical lines, 
with absence of protruding parts and com- 
plicated construction, make it conform to 
the design of superior and high-priced 
cars. 

There is nothing cheap about the 
FOSTER Owl Light/but it is within the 
range of hundreds of thousands of motor- 
ists who demand the best in searchlights, 
at the price of efficient workmanship, best 
material, exclusive patents and quality 
appearance. 

If you could buy a better light than the 
Foster Owl for less than $7.50, you could 
buy the FOSTER Owl for less. But you 
can't find a better light at any price. It 
is $7.50 worth — worth $7.50. 

"Seen Every where at Night" 

C. H. Foster Accessories Company 

2303 MICHIGAN AVENUE ... CHICAGO 
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8 CYL. 
MAGNETO 



At the Automobile Show 

SPACE C-47-Third Floor 

DIXIE Magnetos, leaders of the world's ignition field, 

can be inspected in detail. 

SPLITDORF ELECTRICAL COMPANY 

NEWARK, N. J. 

(All SPLITDORF features are fully covered by patents or patents pending) 
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THE NEW STEWART 



Chassis 

$695 

Complete With Body 



THOUSAND POUND TRUCK $750 

Here is the first real 1000 pound delivery truck produced 
at a sensational price. Another addition to the Stewart 
line of quality trucks — giving to the dealer the fastest selling 
line of trucks ever offered by a responsible organization. 



Demands for delivery service prove this — 
that the light delivery truck is the truck 
of today — and the truck of the future. 
More light delivery trucks were sold last 
year than all other types combined. 

And this new 1000 pound truck has all the 
Stewart quality that has made the Stewart 
famous throughout the 
country in over 90 different 
lines of business. Read 
over the specifications and 
you will quickly see that 
this truck has the stamina 
and power to meet the 
gruelling demands of motor 
delivery service. 



"Made by Stewart" is your 
guarantee that this 1000 
pound truck is built right. 
This new truck is the result 
of experience in motor 



SPECIFICATIONS 
1000 POUND TRUCK 



truck building — knowing the delivery re- 
quirements of motor truck buyers. The price 
is made possible by quantity production. 

BIGGER DEALER OPPORTUNITY 
With this new 1000 pound Stewart truck 

at $695 and the three-quarter ton at 

$1290, and \M ton at $1390, the Stewart 

line offers a rare opportunity to dealers. 

Never before so great dollar 

for dollar value in truck - 

dom — three popular styles 

that sell fast. 



4 cylinder engine, 25 H.P.; 
honeycomb type radiator, 
most efficient made; 3 speed 
selective type transmission; 
dry plate clutch; Bosch mag- 
neto; pressed steel frame; 
internal gear drive TRUCK 
AXLE; demountable rims; 
32 "x 4" tires, non-skid rear; 
glass front; mechanical horn; 
tool kit; jack; tire pump; 
extra rim. 



We have some open terri- 
tory. To attract live deal- 
ers we are offering a special 
inducement in the form of 
more liberal commissions. 
Write today for this Special 
Dealers' Proposition. 1 1 
will open the way to a 
profitable motor truck busi- 
ness for you. 



STEWART MOTOR CORPORATION, Buffalo, N. Y. 
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PERFECT vaporization — that is one of the big secrets of 
A Master Supremacy. 

Note the illustration of the Master fuel distributor below. 
The gas, instead of coming through a single nozzle or spray, 
is forced through 14 or more minute holes. 

It is thus broken up so thoroughly that vaporization is perfect. 

Every ounce of explosive power that there is in the gasoline 
is developed. 

The Master Carburetor 

Puts a new engine in your car. An engine that is eagei — 
responsive — more powerful. 

It gives you greater speed and more miles per gallon of 
gasoline. 

The multi-jet fuel distributor is one of the distinctive features. 
Others are — the Rotary throttle that insures the exact amount 
of gas for every engine requirement. 

And the Master Control that insures a 
perfect air mixture no matter what the 
weather or atmospheric conditions may be. 

Be sure to see the Master at the shows. 
Space D-226, Fourth Floor, Grand Central 
Palace, New York. 

Basement, Coliseum, Chicago. 
If you can't go to the shows write for the Master 
Booklet. 

Master Carburetor Corporation 

FORT STREET, DETROIT 



. , ■ ■ 1 1 ■ 
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UNIVERSAL RECOGNITION 

THE ECLIPSE-BENDIX DRIVE 

is used in connection with the following 
Starting and Lighting Systems 



Allis Chalmers 

Bijur 

Delco 

Detroit Starter 

Disco 

Dyneto 



Electric Auto Lite 
Gray and Davis 
General Electric 
John O. Heinz 
Kemco 
Leece Neville 



North Western 
Remy 

Robbins & Myers 
Ward Leonard 
Wagner Electric 
Westinghouse 



By the Following Motor Car Manufacturers 



Abbott-Detroit 

Allen 

Alter 

Amazon (London) 

Anderson 

Apperson 

Auburn 

Austin 

Biddle 

Bimel 

Briggs-Detroiter 

Chalmers 

Chandler 

Chevrolet 

Cole 

Crawford 

Daniels 

Davis 

Dorris 

Dort 

Duplex 

Empire 



CHICAGO 

SHOW 
SPACE— 35 



Enter 

Federal 

Garford 

Glide 

Grant 

G. V. Truck 

Haynes 

Halliday 

Henny 

Interstate 

Imperial 

Jackson 

Jeff ery -Quad 

Jones 

King 

Kissell 

Kline 

Lenox 

Lexington 

Little Giant 

McFarlan 



Madison 
Marion 

Michigan-Hearse 

Minerva (Belgium) 

Mitchell 

Moline-Knight 

Monarch 

Monroe 

National 

New Pillod 

Oakland 

Ogren 

Oldsmobile 

Overland 

Paige 

Pathfinder 

Peerless 

Pilot 

Premier 

Pullman 



R. C. H. 
Regal 

Remington 

Republic Truck 

Ross 

Russell 

Saxon 

S. G. V. 

Scripps-Booth 

Singer 

South Bend 

Standard 

Sterling 

Stearns 

Stewart 

Sun 

Thomas 

Touraine 

Union 

Velie 

Vulcan 

Winton 



EVERY DAY THE LIST GROWS 



ECLIPSE MACHINE CO., 



Sales Agents: 

BRANDENBURG & CO. 
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IS PROOF OF EFFICIENCY 

ECLIPSE SAFETY STEERING GEAR 



Designed by Joseph P. Lavigne of Gear Fame 



As truly as the Famous ECLIPSE -BENDIX DRIVE has 
been adopted by the manufacturers you see on the 
opposite page, just as surely will the automobile world 
come eventually to recognize the merits of this wonderfully 
EFFICIENT GEAR with Pressed Steel Case. 




The Gear you will ultimately use 



ELMIRA, N. Y, U. 5. A 

1112 South Michigan Ave., CHICAGO 

Dime Bank Bldg., DETROIT 
57th St. and Broadway, NEW YORK 



Features 



Gear case of pressed steel construction 
giving maximum strength with minimum 
weight. 

Simple, positive and accurate means of 
adjustment for wear are provided. 

Strains set up are opposed or balanced 
within itself. No end thrust transmitted 
to the Gear case. 

Because of the extreme simplicity ajid 
strength it meets the requirements of maxi- 
mum service without being cumbersome, in 
a manner that is not possible with any other 
type of Gear. 

Because of its compactness and universal 
adaptability there are practically no restric- 
tions in its application to any car. 

Efficient lubrication has been carefully 
considered and all requirements taken care 
of by an oil tight construction. 



N. Y. SHOW 

SPACE 
C 76— C 77 
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It's Easy to Sell What They All Need- 




COMPLETE OUTFIT 

MODEL "U" $3.00 




MODEL "T" $2.00 




MODEL "M" $1.50 




MODEL T $12.00 



"ADAMSON" 
REPAIR GUM 





VULCAN1ZERS 

— Most Economical of All Tire Insurance 

Every Motorist 

is a prospective customer. He must face tire repair- 
ing sooner or later ; and the cheapest and surest 
kind of quick and lasting repairs is made by vulcan- 
izing with the "Adamson." No steam or electricity, 
no watching or regulating; the "Adamson" uses 
common gasoline and is automatic. 

Repairs Instantly 

right on the spot, wherever you are. No running 
on a flat tire and ruining it; no delay, no waiting 
for a new tube or tire. Do your own work, at a few 
cents' cost, saving time and money. Repair minor 
injuries before they grow larger and ruin the tire. 

The Simplicity of 

"Adamson" vulcanizers keeps their cost down low. 
No "knack" required; no book of instructions to 
study; they are 'safe, sure and easy for anyone 



to use. 



Over a Million 



are now in use — more than all others combined — 
giving universal satisfaction and creating a demand 
for More "Adamson" Vulcanizers. 

Dealers: Grasp the Big Opportunity 

offered by the "Adamson" line for MORE sales and 
MORE profits. Write for catalog and Dealers' 
Proposition. 

Free Booklet — "Repair and Care of Tires" 



ADAMSON MANUFACTURING CO 

EAST PALESTINE, OHIO 
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What's the Answer? 



Why have 

/ r 

>Xk\ i! i 




i . \: \ \ 

been adopted as standard equipment 
by 108 manufacturers, including • 



TRUCKS 

Adams Adams Truck, Fdy. & Mch.Co 

Aetna Acme Motor Truck Co. 

Avery Avery Company 

Barker C. L. Barker 

Bingham ....The Bingham Mfg. Co. 

Burford H. G. Burford Co. 

Acme Cadillac Motor Truck Co. 

Little Giant . Chgo. Pneumatic Tool Co. 

Clinton Clinton Motot Car Co. 

Commerce ...Commerce Motor Car Co. 
Continental . Continental Truck Co. 

Corbitt Corbitt Automobile Co. 

Dart Dart Mfg. Co. 

DeKalb DeKalb Wagon Co. 

Delahunty ...Delahunty Dyeing Mch. Co. 

Denby Denby Motor Truck Co. 

Drednot Drednot Motor Trucks, Ltd. 

Duplex Duplex Power Car Co. 

Federal Federal Motor Truck Co. 

4 Wheel Drive. 4 Wheel Drive Auto Co. 

Gary Gary Motor Truck Co. 

Gay S. G. Gay Co. 

G. M. C Gen. Motors Truck Co. 

Hahn Hahn Motor Truck Co. 

C. F. Hanger Co. 

Harvey Harvey Motor Truck Co. 

Indiana Harwoorl-Barley Co. 

Howard Robert C. Howard 

Hurlburt ....Hurlburt Mot. Truck Co. 
Independent Independent Motors Co. 
Kelly Kelly-Springfield M. T. Co. 



Kissel Kissel Motor Car Co. 

Kosmath ....Kosmath Co. 

Lange Lange Motor Truck Co. 

Lewis-Hall . . .Lewis-Hall Iron Wks. 
Lippard -Stewart.. Lippard-Stewart M. C. Co. 
Locomobile ..Locomobile Co. of Am. 

Maccar Maccar Truck Co. 

Maia Mais Motor Truck Co. 

Mogul Mogul Motor Truck Co. 

Mohawk Mohawk Motor Truck Co. 

Netco New England Truck Co. 

Pierce-Arrow Pierce-Arrow Motor Car Co. 

Curtis Pgh. Mch. & Tool Co. 

Pull-More . . .Pull-More Motor Tr. Co. 
Robinson . . . .Robinson Fire App. Co. 

Robinson Robinson Motor Truck Co. 

Schacht G. A. Schacht Mot. Tr. Co. 

Selden Selden Motor Vehicle Co. 

Service Service Motor Car Co. 

Signal Signal Motor Car Co. 

Standard Standard Mot. Tr. Co. 

Standard Oil Co. 

Stegemann . . . Stegemann Mot. Car Co. 

Sterling Sterling Motor Truck Co. 

Stewart Stewart Motor Corp. 

United United Motor Truck Co. 

Universal ....Universal Mot. Service Co. 

Walter Walter Motor Truck Co. 

White White Company 

Wichita Wichita Falls Motor Co. 

Superior E. G. Willingham's Sons 

Wilson J. C. Wilson Co. 

Witt- Will ....Witt Will Co. 

Niles Motor & Mfg. Co. 



TRACTORS 

Bates Machine Co. 
Bear Tractor Co. 
C. L. Best Gas Traction Co. 
Buckeye Manufacturing Co. 
Hoke Tractor Co. 
Hume Mfg. Co. 
Geo. S. Jacobs 
Lawtor Tractor Co. 
Morton Truck & Tractor Co. 
Peoria Tractor Co. 
Perrett Tractor Co. 
Sweeney Tractor Co. 
Three-Way Prism Co. 
Wolf Tractor Co. 
Yuba Construction Co. 
Cleveland Horseless Farm Ma- 
chinery Co. 
Kansas City Hay Press Co. 

PLEASURE CARS 



Locomobile 
Lozier 
National 
Simplex 



Abbott 

Apperson 

Dodge 

Franklin 

Kissel 

ALSO 



17 Miscellaneous, including Gas- 
oline Locomotives, Stationary 
Engines, Mining Machinery, etc 



There Must Be a Reason? 



The Eisemann Magneto Company 



Sales and General Offices: 

32-33rd Street, Brooklyn, N. Y. 



New York, Indianapolis, Ind., 

i West 55th Street 415-417 N. Capitol Ave. 



Detroit, Mich. 
802 Woodward Ave. 
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H r INZE-SPRINGFIHD 

Electric Starting, Lighting 
and Ignition Systems 




ANNOUNCEMENT 

We invite the attention of automobile manufacturers to the 
Heinze-Springfield electric starting, lighting, ignition systems. 

Designed by John O. Heinze, for 20 years an electrical inventor 
and manufacturer of national reputation, and for five years chief 
engineer of the Northway plant of the General Motors Company, 
these systems incorporate all the advantages of standard practice 
with many additional and exclusive features of efficiency and 
economy. 

Because they are specially designed for economical manufacture, 
simplified at every possible point and produced under the most 
modern methods of quantity building, they offer both unusual 
quality and exceptional price advantages. 

We are now building a quantity of Heinze-Springfield electric 
starting, lighting and ignition systems, manufactured from our 
completed tool equipment and can submit samples for testing 
from this stock. We also offer the services of our engineering 
department for consultation on electrical matters. 



See Our Exhibit at 
New York and Chicago Shows 



The JOHN O. HEINZE COMPANY 

SPRINGFIELD, OHIO 
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BAKELITE 

The Premier Insulation 

for 

Automobile 
Ignition 



The illustrations tell the story 
of its success 



See theae and many mora Interesting applications of 

BAKELITE 

at the 

AUTOMOBILE SHOWS 

NEW YORK— Fourth Floor No. D-147 
CHICAGO — Collaaum Annax, 2nd. Floor No. 198 



GENERAL BAKELITE COMPANY 

100 WILLIAM STREET, NEW YORK 
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The Sterling-New York 

assures unusual proSts to the agent who understands the commercial value 
of a moderate priced car of elegant design, appealing to discriminating 
buyers, with grace of line and powerful motor of low gas consumption. 




The Sterling — New York Roadster 1916 



SPECIFICATIONS 



MOTOR — Sterling 4-cylinder, water cooled, 3 > 4(j, 
overhead valves, unit power plant, selective sliding 
gear transmission, 3 speeds forward and reverse, 
thermo-syphon cooling, cylinders cast en bloc, de- 
tachable heads. 

LUBRICATION — Self-contained, constant level, 
plunger pump and splash, individual oil pocket for 
r^ch connecting rod dipper. Sight feed on dash. 

CARBURETOR — Zenith, supplied by gravity from 
tank in cowl, filler cap on instrument board. 

IGNITION — Unisparker system with spark advance. 

CLUTCH —Large leather-faced cone, with springs 
miller leather tor smooth engagement. 

DRIVE — Shaft through pinion and ring gear to rear 
axle. 

REAR AXLE —Semi-floating, high grade materials 

and hearings throughout. 
FRONT AXLE — Drop forged. I-beam with integral 

vokes: tie rod in rear of axle. 
BRAKES —Two on rear wheel hubs, Raybestos lined. 
WHEE-S — Wood, artillery type, with large cup and 

hull bearing, demountable rims. 
TIRES -Clincher, 30 x 3yi in. 

STEERIN3 OEAR —Irreversible split nut type, ad- 
justable, 16-in. steering wheel, LEFT DRIVE. 



CONTROL — Gear change lever conveniently located 
in center of body. Foot accelerator. Hand throt- 
tle on steering wheel. Left pedal for clutch, right 
pedal for service brake. Foot-operated emergency 
hrnke. CENTER CONTROL- 
BODY Streamline, with elevated cowl, wide doors, 

ample leg room, tufted upholstery. 
CROWN FENDERS 

FRAME — Pressed steel channel section, extra strong. 
SPRINGS — High grade spring steel, double heat 

treated. Front, semi-elliptic; rear, full cantilever; 

no side sway. 
WHEEL BASE— 102 inches. 
TREAD — 56 inches (standard). 
FINISH— Blue-black or grey. 

STANDARD EQUIPMENT — Real one-man-style 
mohair top, side curtains and dust cover; rain- 
vision ventilating windshield; electric lights, tail 
light and combination cowl and trouble light; elec- 
tric or hand-operated horn; tire repair kit; set of 
tools and jack; speedometer. Also — 

Two unit Auto lit* electric scarring and lighting *y- 
tem, •quipped with Eclipme-Bendlx drive, battery 
Included. 



Dealers of Standing and Responsibility 

are invited to write for territory. Get acquainted at the New York 
Show, Booth C.-1 0. Hundreds of cars already ordered— early shipments 
guaranteed. Catalogs and specifications sent gladly on request. Write 
immediately. 

Address Sales Department 

STERLING AUTOMOBILE MFG. CO., Inc. of New York 

1790 Broadway, N. Y. 



C Entirely $595 Equipped £ 

OW F. O. B. FACTORY, Paterson, New Jersey •OW' 
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Waterproof 

Mohairs and Serges 

Of 

Bull Dog Quality 

Represent the Highest Development in 
Fabrics for Automobile Tops and Curtains. 




follows the efforts of any manufacturer whose line is superior, whose 
quality is unvarying, and whose business methods are upright and 
honorable. BULL DOG QUALITY in waterproof fabrics repre- 
sents a success that is appreciated by the manufacturer, the selling 
agent and the consumer. 

Value 

In these days of keen competition, when the consumer is looking 
for greater values, and the manufacturer is endeavoring to reduce 
his cost and still maintain his quality, it is then that BULL DOG 
QUALITY in rubberized fabrics shows the greatest value. 

Satisfaction 

is that element which enters into a finished product which makes 
the buyer keen to appreciate BULL DOG QUALITY in rubberized 
fabrics for Automobile Tops, Curtains and Upholstery. 

Samples of Bull Dog Quality on Request 

L. J. MUTTY CO. 

BOSTON, MASS. 
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CARBURETOR 



Operation with ThrotUfe Open 

When IM diohh i> J?* '<>'»• " ( ' J""£ 

,« jr r,ngemem ol At furl in the caiWor. (W*. ' > The 

L« 5 (<"' "" in or work "" 1 u , 7, 

fc» *«. p«*« »<V" ; •I-'"""""'")' WKh ,hc "" ot '"; 

C^m,,. and .he JC lh.n t-uin. >° deltve, *• J«J 
„Lli«y • ol h"' require<l by .ht motor, i.e.. .l.ghtl, ricrW on 
the low* ipMtk .nd increasingly leaner on the higher. 

We have ,«» how, with throttle cloned, the K reat velocity 
o' a .mill volume ol air thrwieb the Idling chamber 

KM on the idling jet K. When the throttle begin, to open. th.. 
avenue ol auction ia blocked by th. to+V throttle hmb. and 
conscuurntly. the Idling jet become* itieltcclive. With w„lrr 
tr full throttle opening, when (nil jet it .gain uncovered, the 
,reat volume ol air now rushing into the ruin catburettnu 
chamlier. act. practically only on the working. )el The 
•mount of loel flowing frt,m the snv.ll jet K at thi« time is 
nenligible as compared to the Lirgc. volume discharged Irom 
the larger jet 1. Thif txpUin. how the two jot. act inde 
pwidcnily. And why the change Irom one to the other ra instan- 
unci. .is and without a break, and without change of 
adjustment. " 

The increasing or continued suction on the working jet 
is transmitted down the jet and along the main channel h: 
and finally it i. earrcUed on the vertical passage e leading 
into the compensating chamber a. and also on the tuel passage 
d leading to the float chamber. 

An intere.ling and imjiortant phenomenon rc.ulis from the 
pull on the vertical passage e The increasing suction quickly 
drain, the compensating chamber ft of the luel which ha. 
passed up ir^l^hile the motor wa« .landing .till or idling. 




/A 



•I No matter what car you 
drive, no matter what car- 
buretor is on your car. 

<J You will not be up to 
date until you know about 
the LONGUEMARE CAR- 
BURETOR. 

^ Our catalogue explains in 
detail the meaning of the 
NEW SCHOOL. 

t§ The million odd motor- 
ists of the United States can 
have this book for the asking. 



LONGUEMARE 

Carburetor Company.Inc. 

1876 Broadway 
NEW YORK CITY 
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A Typical Installation of 
Westinghouse 
Starting and Lighting System 
on a Six Cylinder Car 

Over 50 Makes of Cars are using Westinghouse 
Systems — Starting, Lighting, Ignition 

DO NOT MISS SEEING OUR EXHIBITS AT THE AUTOMOBILE SHOWS 

New York, Grand Central Palace, Dec. 31st to Jan. 8th 
Spaces C-83, C-84, C-97, C-98 and C-99 

Chicago, Coliseum Bldg., Jan. 22nd to 29th 
Spaces 84, 85, 86 and 87 in Gallery 

Westinghouse Electric & Manufacturing Company 

Automobile Equipment Dept., Shadyside Wks. — Pittsburgh, Pa. 
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XOENG DISTANCE! 
k ELECTRIC TRUCKS 




7T 






The Choice of those whose 
principal business is 

ihe itxirisporiajioriof^i 



Every ATLANTIC ELECTRIC TRUCK leaving our factory carries the obligation 
of 15% more service than any other truck using the same equipment. This has 
been proved by the most severe tests. 

Quality plus is the vitally Important point for the merchant with heavy traffic 

problems to consider. 
Our customers are these merchants, our friends. 

They have learned to appreciate its smooth rolling, the elimination of friction 
and "Get there" and back qualities. < 

The ATLANTIC ELECTRIC TRUCK is the correct answer to difficult traffic 
problems — scientifically solved by experts. 

Catalogue, descriptive of the various models, is yours for the asking. Let ua 
know your requirements and we will submit our recommendations without obliga- 
tion to you. 

ATLANTIC ELECTRIC VEHICLE COMPANY 



VANDERBILT BUILDING 

Main Office and Factory 
893-97 Frelinghuysen Ave-, Newark, N. J. 



NEW YORK CITY 

Service Station and Garage 
287 Halsey Street, Newark, N. J. 
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I ELD 

34-RBU1XEyTO 



Sales of Rayfield carburetors 
the past year were more than 
twice the high record of 1914. 

For 1915, sales over six times 
as large as in 1914 are already 
assured. 

Rayfield supremacy has been 
won by merit alone; the quality 
is higher than the price. 

Meet us at the New York Show — Spaces 89 and 90 
At Chicago, Coliseum Gallery — Space 36 

FINDEISEN &KROPF MFG. CO. 

2117 Rockwell Street, CHICAGO 
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Delco Is Standard 



IT is not only the pioneer in the electric 
cranking- field, but its leadership is as 
unquestioned today as it was when it 
occupied the field alone. 

The dealer who handles a Delco 
Equipped Car has back of him not only 
the standing and character of the car itself 
— but the reputation and prestige of the 
Delco System. 

He has back of him the great engineering and 
manufacturing organization that has made Delco 
leadership possible. 

He has back of him the experience of over 
295,000 owners of Delco Equipped Cars who, in 
their day after day driving, are enjoying the 
comfort and satisfaction of thoroughly reliable 
electrical service. 

He has back of him Delco Advertising — con- 
structive, convincing, persistent advertising that 
is carrying the Delco story month after month to 
every motor car owner and prospective owner in 
the country. 

And — he has back of him always the comfort- 
ing assurance that he does not have to waste 
energy selling Delco Equipment — but that on 
the contrary Delco Equipment is a very tangible 
help to him in the selling of the car. 

It is a good thing to be the dealer representa- 
tive of a Delco Equipped Car. 

The Dayton Engineering Laboratories Co. 

Dayton, Ohio 



■U 
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Dealers, Look Into This Car! 

Here is a car that will draw from every class of buyers in your territory. The owners of 
big cars will need it as an auxiliary. The family of moderate means will find it a social help. The 
salesman, the doctor, all who must cover territory in their business will find it not only an eco- 
nomical means of transportation but an effective maintainer of prestige. 

Its sleek, snappy body lines, with the dull-gray finish, suggest a high-priced European 

design. 

The ratio of horsepower to car weight is very high, insuring a responsiveness and quick 
pickup seldom found in any car regardless of size or price. 



Motor.— 26-30 bp., 8% In. bore by 
S In. stroke, 4-cyllnder caat en 
bloc with removable water cooled 
bead. Two bearing crankshaft 
of liberal proportions made of 
heat-treated chrome-nickel steel. 

Transmission— Selective sliding 
gear type, three apeeda forward 
and one reverse. Gears, btgb 
carbon steel triple beat treated. 
Transmission case bolts to rear 
side of clutcb bell on motor 
case, forming a unit power plant 
which is supported at three 
points. 

Clutch. — Disc type of special de- 
sign. 

Lubrication. — By plunger pump 
driven by the cam shaft and ac- 
cessible located on tbe side of 
the motor. All moving parts 
are constantly covered with a 
- spray of oil. 

Ignition— By high tension, water- 
proof, oil-proof and dust-proof 
magneto. 

Starting- and Lighting. — 8U 

volt. 80 ampere, alngle unit sys- 
tem with storage battery. 

Carburetor.— Is a special design 
developed especially for this mo- 
tor, designed to secure great 
pulling power at low speeds, 
quick pick-up and extreme fuel 
efficiency at high speeds. 

Cooling; — In by the tested and 
proven thermo-slphon system, 
with unusually large radiator ca- 
pacity. 



SPECIFICATIONS 

Gasoline Supply, — Is by grav- 
ity teed from 13 gal. tank car- 
ried In cowl. 

Control.— The car Is driven from 
the left side, with control lev- 
ers in tbe center mounted di- 
rectly on transmission case. 
Gear shift lever has positive 
locks for each of tbe four gear 
positions. Spark and throttle 
levere are mounted directly on 
tbe steering wbeel. 

Instrument Board. — Of highly 
finished natural wood, all in- 
struments being mounted flush. 
Directly under the driver's eye 
are tbe Standard 60-mlle speed- 
ometer with total and trip mile- 
age dials driven from trans- 
mission. Oil gage magneto and 
light switches, two ammeters, 
gasoline filler cap and gasoline 
indicator. 



Wheelbaae— 108 in. 

in. 



Tread 86 



Rear Axle is of the full floating 
type with low carbon case and 
hardened steel differential gears, 
pinion and bevel ring. Ball 
bearings are used throughout. 

Springs).— Rear : 48 in. cantilever 
type so slung as to minimise all 
road shocks. 

Front: 42 In. long, of chrome 
vanadium eteel. 



S. J. R. MOTOR 

126 Massachusetts Avenue, 



Steering- gear is irreversible, of 
tbe worm and sector type, and 
operated by a 17-ln. wbeel so 
positioned as to afford maximum 
comfort for the driver. 

Frame. — An original design In 
high carbon steel of a type 
found only in high-priced cars. 

Wheels. — Houk wire wheels with 
standard QD rims. Extra wheel 
and tire supplied with car. 

Tires— 30 by SV4 In. all around. 
Plain tread front, and non-skid 
rear. 

Body— 3-passenger roadster type of 
pressed steel, finished with a 
special dull surface, and luxu- 
riously upholstered In process 
leather. Seats stuffed with nat- 
ural curled hair. 

Fendera— An attractive design In 

Kressed steel. They are Joined 
y linoleum covered, aluminum 
bound running boards. 
Windshield— Clear vision, rain 
vision, ventilating type — a sin- 
gle piece of French bevel plate 
glass. 

Top— One man type with dust en- 
velope. 

Lamp* — Electric. Two headlights 
with dimmers; tail light and 
dash light. 

Equipment. — Vibrating horn, tool 
kit and tire repair outfit. Wheel 
carrier with extra wbeel and 
tire. 

Price. — $855 f.o.b. factory. 

CO. 

Boston, Mass. 



Our Exhibit is 
Spaces 12 and 13 

Grand Central 
Palace 

Come and see this new 
wonder car. File your res- 
ervations of territory, and 
engage your allotment for 
spring sales. 
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If you appreciate motoring comfort, 
witness the convincing demonstration 
of how the 



i 



SHOCK ABSORBER 

controls the action of an automobile spring, absorbing the surplus 
energy and preventing its dissipation upon the body of the car, to the 
discomfort of its occupants. Learn how it actually 

Makes Every Road a Boulevard 

Make the Hartford Auto Jack lift 1 000 pounds with a simple twist 
of your wrist. This is the best auto jack money can buy — easiest- 
working, strongest, handsomest. 

Examine the HARTFORD BUMPER with its shock absorbing arms. It takes 
the sting out of every blow. Protects all the car and beautifies it, too. 

See the HARTFORD CUSHION SPRING and the wonderful E. V. HART- 
FORD ELECTRIC BRAKE. 

These interesting everyday automobile necessities will be shown in a practical 
way in our exhibit at the auto show, Grand Central Palace, New York. 



HARTFORD SUSPENSION CO. 



E. V. HARTFORD, 
President 



144 Morgan St., Jersey City, N. J. 



Makers of the Hartford Cushion Spring, Hartford Electric Brake, Hartford Auto Jack, Hartford Bumper. 

BRANCHES: Boston, 310-825 Columbus Avenue; ( liii ugo, 2637 Michigan Avenue; New York, 1846 Broadway and 212-214 West 
88th street; Indianapolis, 425 North Capitol Boulevard. 



DISTRIBUTORS: Chandler & Burbery, 332 Broad St., Newark, N. J.; Auto 
Accessory & Speedometer Co., Denver, Colo.; Chanslor & I.yon Co.. San Fran- 
cisco, Los Angeles, Oakland, Fresno, Portland, Seattle; Dyke Motor Supply Co., 
600 Grant Boulevard, Pittsburgh, Pa.; Pennsylvania Rubber & Supply Co., 
Cleveland, O. ; Hartford Agency, 1437 Vine Street, Philadelphia, Pa.; Relnhard 
Bros. Co., Inc., Minneapolis, Minn.; Hartford Agency, 1803 Grand Avenue, Kan- 
sas Cltv. Mo.; Fred Campbell, 1100 Locust St.. St. Louis. Mo.; Charles Rubel & 
Co.. 1312 Fourteenth Street, N. W.. Washington. D. C.; Canadian Distributors, 
Hyslop Brothers, Limited, Toronto, Canada. 

•Formerly Truftault-Hartford. 
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They Cost Less-Do More 



Though their price is only about half that of ordinary multiple type rings, 
there is not a better designed, more carefully constructed piston ring 
obtainable at any price. 

There is not a piston ring that carries a stronger guarantee — 30 days' 
trial, money back if not satisfactory. 



Sold on 
30 Days' 
Trial 




Obtainable 
at 
Good 
Dealers 



Note perfect simplicity — two perfect 
eccentric rings, slots cut right and left and 
kept separated to a position of 90° by a 
dowel pin — so that each ring seals the 
joint or slot in the opposing ring. Com- 
pression is held — oil cannot work past. 



WRIGHT Rings for the first time make 
it possible at very moderate cost to 
remedy poor compression, excessive 
gasoline and oil bills, undue carboniza- 
tion, lack of reserve power on hills or 
through sand and frequent repair bills 
caused by unnecessary wear and tear 
in the motor. And WRIGHT results 
are guaranteed! 

WRIGHT Rings will shortly pay for 
themselves — not alone in dollars and 
cents saved, but in the increased en- 
joyment derived from driving a full- 
powered car. 



WRIGHT Rings are in no respect an 
experiment. They are designed and 
manufactured by a concern which for 
7 years has been supplying piston rings 
to leading makers of motor cars, 
tractors, aeroplanes and stationary 
engines. They are the product of 
specialized knowledge of motor require- 
ments. 

Ask your dealer for WRIGHT Rings. 
If he cannot supply you, send us your 
dealer's name, the make, year and 
model of your car, and we will send 
prices and full information. 



DEALERS: WRIGHT Rings at RIGHT prices 
are selling at a record-smashing rate every- 
where. Send for interesting dealers' proposi- 
tion and discounts today. Use the coupon. 



75' 



Ford Size 
Other Sizes 
in Proportion 



IV, 



V. A. Longaker Company 

Sole Distributors 

Suite 706, Merchants' Bank 
Building 

Indianapolis, Indiana 



COUPON 

V. A. LooKaker Co., 

708 Merchants Bank Bldg.. 
Indianapolis, Ind. 

Send me dealers' proposition, 
price list, discounts and full 
information regarding W'RIght 
Piston Rings. 

Name 

Address ., 
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Three-Fold Production of 
Fafnir Bearings for 1916 

QUALITY 

Additional buildings go up and additional installations 
of machinery follow each other in our endeavor to keep 
pace with the demand for 

FAFNIR BALL BEARINGS 
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Last July our original facilities were increased ioo%. By February isti 
1916, another addition more than doubling our present facilities will be 
completed, equipped, manned and running on a production basis. 

This is progress — the natural result — due to the tremendous demand for 
a high grade American Ball Bearing of superior quality, and Fafnir has 
met this demand. 

Long before the war restricted the purchase of foreign-made bearings, 
Fafnir Ball Bearings had engaged the serious consideration of American 
Automobile Engineers. 

Many of them had become convinced of the quality and merit of FAFNIR 
BEARINGS to the extent that they were not only willing, but enthusiastic, 
in turning to us for their supply the instant the importation of foreign-* 
made Ball Bearings became a thing of the past. 

And right here we want to point out the fact that we realize our respon- 
sibility — to our customers — to ourselves. 

Despite the present demand, FAFNIR QUALITY will never falter. It 
will be improved wherever and whenever possible. The business we are 
getting on merit we will hold, and the business we are getting because of 
our ability to deliver — we will hold. 

In the meantime we are relying both upon the merit of our product and 
the efficiency of our organization to get and retain the business of all who 
are not as yet convinced that they can get an American-made Ball Bearing 
that is the equal — if not superior to the best of the foreign makes. 



41 




THE FAFNIR BEARING COMPANY 

CONRAD PATENT LICENSEE 

DETROIT OFFICE, CHICAGO OFFICE, 

752 David Whitney Bldg. 39 So. Clinton St. 

Main Office and Factory, New Britain, Conn. 
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Do Not Fail to See Our 

Complete Exhibit 
at Grand Central Palace 
December 31 tt to January 8th 
Space D-76 Fourth Floor, 



*^SJ V _ a p. r a uaou- 



Chicago Exhibit 
New Southern Hotel 
Rooms 222-223 and at Branch, 
1253 Michigan Avenue 



Motor Necessities 




Double-Spri ng 
Bumper 



[Bumpers 

for All Cars 



CverOood Adjustable Bumper with channel, round or 
diamond bars — (or large care. 

EverGood Bumper for Chevrolet "490" — Can be at- 
tached In 30 minutes without drilling holes. Furnished 
In channel, round or diamond bars. 

EverGood Bumper for Saxon Six, with channel, round 
or diamond bars. Can be attached in 30 minutes. 

EverGood Bumper for Saxon Four, with channel, round 
or diamond bars. 

EverGood Double-Spring Bumper for protecting car 
and neutralizing shocks. 

EverGood Clamp-On Bumper for Ford, with channel, 
round or diamond bars. 

The handsomest and most attractive bumper display 
stand in the business furnished FREE with an Initial 
order for eight bumpers. , 



Glare Dimmer 




Limousine Mirror 




Mechanical Merit and Practical 
Utility reach a high state of standard- 
ization in each and every one of the 

Motor Necessities 

In this line there is not one unit that 
is a slow seller — not one that will 
prove dead stock. 

Write for 1916 catalog. 




Combination 
All Sizes, 
»1.2S 



Emil Grossman M'f'^ Co.inc 



Bush Terminal, Model Factory No. 20, Brooklyn, NEW YORK CITY 
1253 Michigan Avenue, CHICAGO 
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We offer you an exclusive distributors' proposition that 
is both unique, profitable and by far the best "money- 
maker" in tiredom. 



far the best "r 



Carspring tires offer inherent advantages to be found in 
no other brand. They are the cumulative result of a half- 
century experience in the manufacturing of "quality" 
rubber products. Why take small profits and unsatis- 
factory adjustments by competing with local dealers? 
You will never make real tire profits selling the same 
brand as the fellow across the street. 

Every "Carspring" distributor is a part of our organ- 
ization. Your interests are ours and we co-operate 
direct in your territory to develop "Carspring" business. 

Our sales-making machinery is up to the minute and 
running under Twentieth Century speed. Installed in 
your territory it will place you in direct contact with 
thousands of car owners. 




Tire headquarters goes with the "Carspring" agency. 
Tell us where you are — we will show you the light. 

New Jersey Car Spring & Rubber Co. 

JERSEY CITY, N. J. 
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Parish & Bingham Co. 



CLEVELAND, OHIO 




L— _ . , ?_j 
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The Standard of Quality and Service 



AUTOMOBILE FRAMES AND 
LARGE STEEL STAMPINGS 

OUR ENGINEERING FORCE AT YOUR DISPOSAL 
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cffiiffl See "Them 
Everywhere 
'"Chicago 

Flecking the boulevards and downtown thoroughfares with 
brilliant patches of color — dominating Chicago's 50,000 
other motor cars as a king's coach would dominate a proces- 
sion of one-horse shays. 

And when you see them — Chicago's famous Yellow Cabs, 
260 strong — and when you ride in them — as everyone who 
comes to Chicago does — note the master workmanship, 
inside and out, of the RACINE Bodies which adorn their 
sturdy chassis. 

Due to the terrific grief a cab body must stand in compari- 
son to a similar body in private service, extraordinary atten- 
tion must be given every detail entering into the construction 
and manner of supporting and bracing the various items sub- 
ject to strain. 

Duplication of every part must be worked out so that in 
the event of accident new parts can be replaced with a mini- 
mum amount of labor and time. 

The working out of these items is not a matter of a hur- 
ried set of drawings and building of these bodies but the 
result of a great number of repeated attempts being made 
until the height of perfection is reached in every detail, realiz- 
ing that bodies put to this service are only as good as their 
weakest part. The elimination of the weakest part has been 
our object. 

We Are Specialists with Over 10 Years' Experience in the 



COUPES 
COUPELETS 
LANDAUS 
LANDAULETS 



Manufacture of — 
LIMOUSINES VICTORIAS 



SEDANS 

BERLINES 

BROUGHAMS 



PALANQUINS 
CABRIOLETS 

TAXICAB BODIES 
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— and if you are interested 
in the increasingly popular 
Demountable ^lop 

it will interest you to know that RACINE 
Demountable Tops set the standard by which all 
other similar tops are gauged. 

Demountable Tops must be made by a concern 
with a world of closed body experience, since 
every refinement and all the close work requisite 
to perfection in closed body manufacture is 
doubly imperative to satisfactory demountable 
top work. The RACINE Manufacturing Com- 
pany has had this experience — perhaps more of 
it than any other body builder in this country. 

Separate from its touring body shop it operates a 
closed body shop under the watchful supervision 
of closed body and demountable top experts, 
among which are numbered some of the most 
famous designers of Europe. 

In conjunction with both shops is conducted a 
large painting and trimming department with 
facilities for turning out in completed form any 
type of high-grade top work. 

Regardless of what your preconceived ideas of 
closed body or demountable top perfection may 
be, we have a price and quality proposition which 
will surely interest you. 

While at the Chicago Show visit our factory at 
Racine if you can, or let us know where you are 
stopping and one of our representatives will get 
in touch with you. 

ltaano 

Ihiannfactminq 
Gompany 

j?acine Wis. 



Di 



December SO, 1915 THE AUTOMOBILE 229 

piiiuiinuiiiiiniiiiiiiiiiiiiimiiiiiiiiiiii 



The BOSCH Exhibit 

at the New York Show 

Will be the largest in 
the Accessory Section 

— of Course — 

You are cordially invited to inspect typical examples 
of Bosch workmanship and design in the 

Bosch Lighting Systems 
Bosch Starting Systems 
Bosch Magnetos 
Bosch Spark Plugs 
Bosch Accessories 

They are to be had for all classes of motor vehicles, 
for all sizes and styles of engines. 

Bosch Products while not quite the cheapest in first 
cost, are lower in actual cost than accessories obtainable 
at a lower initial outlay. For real service, for utmost 
satisfaction, for confidence at the most vital points in 
your car, Specify Bosch and Be Satisified. 

Correspondence Invited 

Bosch Magneto Company 

220 West 46th Street, New York 

Chicago Detroit San Francisco Toronto 

Over 300 Service Stations 
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Adventures Witk Basline Autowline 



Number One: 

The Adventure of 
The Four Tons of Coal 



The Man-at-the-Wheel was hitting 'er up. some. The morning was fine. Every- 
body was happy. Presently they came to a stiffish grade. There was a coal wagon 
with its off front wheel stuck in a nasty hole. The car stopped. The Man-at-the 
Wheel reached under the cushion for his Basline Autowline. 
The Commander-of-the-Coal-wagon was skeptical.- 
"I'd have y' know there's a good four ton in me 
wagon." The Man-at-the-Wheel merely smiled and 
coupled on the Patented Snaffle Hooks. Then he 





got in, started the car — and, singo, that coal outfit I 
right out of the hole and creaked up the hill. 
"Gosh I" said the Commander-of-the-Coal-wagon, "who'd 
a-thought it?" 

The above photo of an actual occurrence (taken on the spot, and secured through the courtesy of 
the man who drove the car) graphically shows the wonderful strength of 

AUTOWLlNt. 

The Little Steel Rope with the Big Pull 

The coal wagon driver was astonished because Basline Autowline is only pencil-thickness — famous Yel- 
low Strand Powersteel Wire Rope — about 25 feet of the }4-inch size. But you see what it did for the 
four-ton load. Insist on the genuine Basline Autowline at your dealer's. Weighs only 4!^ pounds. 
Coils compactly under a cushion. Has Patented Snaffle Hooks that stay on when the line sags. 
Price, east of the Rockies, $3.95. 

POWERSTEEL TRUCKLINE is the "big brother of Basline Autowline"— for towing heavy 
trucks and for garage use. Price, east of the Rockies, $6.50. If not at your dealer's, order 
direct from us. 

POWERSTEEL AUTOWLOCK defies the car-and-tire thief. Proof against the deadliest 
of wire-clippers. It's 4 feet of Yellow Strand Wire Rope, waterproofed, with an eye in each 
end and a stout spring-lock. Circles a wheel rim and a spring, or a spare tire and its 
holder. And note this — some Insurance Companies will reduce their rate 10% if 
you have the Powersteel Autowlock's positive protection. Price, $2.00. 

Descriptive circulars sent for the asking. 

BRODERICK & BASCOM 
ROPE COMPANY /v 

815 N. 2nd St., ST. LOUIS, MO. 
New York Office: 76 F. Warren St. 




Makers of famous Yellow Strand 
Powersteel Wire Rope. 
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^yf0 \3etter Jfres or Tubes 

are built Itian -theses 



National "REDW ALL" 
Tires 

A TIRE of superior design, 
construction, material, work- 
manship and supervision. 
Immediate Delivery of all 
types and sizes. Guaranteed 
for 5000 Miles. 



Size 



Price 
Smooth Tread 



28 
JO 
30 
32 
31 
32 
33 
34 
36 
33 
34 
35 
36 
37 
35 
36 



x 3 $13.85 

x 3 14.60 

X 3JA 19.45 

x %y, 20.55 

X* 4 24.80 

X 4 25.60 

x 4.... 26.45 



4 27.15 

4 28.75 

32.45 
33.25 
33.95 
34.65 
35.70 

5.7. . . 40.55 
x 5 41.95 

87 X B 42.95 

88 x ty t 61.40 



I 



Price 
Non-Skid 
$15.40 
16.20 
21.60 
22.85 
28.55 
29.85 
30.40 
31.15 
33.65 
37.85 
39.15 
40.05 
41.05 
42.10 
47.35 
48.50 
49.60 
59.00 



National "SPECIAL" 

Tubes 
—Pure Gum !— Antimony 
Cured !— Built by Hand !- 
Almighty Thick!— Everlast- 
ingly Tough ! — Laminated ! 
—Specially Guaranteed !— 
Some Tube" is Right! 

Price 
Heavy 

Size Gum Gray Red Special 

$3.10 
3.20 
4.10 
4.40 
5.20 
5.30 
5.50 
5.65 
5.90 
7.00 
7.10 
7.25 
7.50 
7.75 
6.50 
7.70 
9.00 
10.50 



28 
30 
30 
32 
31 
32 
33 
34 
36 
33 
34 
35 
36 
37 
35 
36 
37 
38 



5. 
5.. 
6. . 



Price 
Pure 
Gum Gray 

$2.30 

. 2.40 
. 2.75 
.3.00 
. 3.95 
. 4.05 
. 4.20 
. 4.30 
. 4.50 
. 5.10 
. 5.15 
. . 6.30 
. 5.40 
. . 5.50 
. . 6.30 
... 6.45 
. . 6.55 
... 7.45 



NATIONAL RUBBER CO. 



Pottstown, Penna. 



A/|"0 r^PT A T TTTJ • Here is your chance to get in on the ground floor 
iyAJ ^» L'l^nL/EylV. of a ;ood t | re proposition. You can get better 
discounts and more territory NOW than you can later on. Real built-in merit 
plus good aggressive advertising will soon make the exclusive agency for National 
"REDWALL" Tires and National "SPECIAL" Tubes a most valuable asset— 

BUT THE TIME TO ACT IS N&W 
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The Finest Fleet of Electric Taxicab* 

in the World — 

is owned and operated by the Detroit Taxicab and Transfer Co. A ride in one of 
these taxis is one of the Leading Features of a visit to the Automobile City. 

For a quick and smooth get-a-way; for high speed, quiet-running and easy-rid- 
ing; and for a quick stop without jolt or discomfort — the Electric Taxicabs of Detroit 
are famous the country over. 

The Detroit Taxicab and Transfer Co. is the pioneer taxicab operating company 
of the United States. They build all their own cabs; and, as taxicab service is the 
severest of all tests, the axles must be selected for their Efficiency, Durability, and 
Ultimate Economy. 

This entire fleet of Electric Taxicabs — like the best of America's gasoline cars 
and the great majority of Electric pleasure vehicles — is equipped with 

jfanedcan Axlea 

Licensed under The Kardo Company Patents 

The American Ball-Bearing Company 

Pioneer Axle Builders of America ClcVclftllcL Ohio 
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Where shall your cus 
Tourist Vulcanizers? 



Your customers know the advantages and reputa- 
tion of Shaler Vulcanizers because the Shaler is ad- 
vertised in their favorite general magazines and 
motor papers. 

These customers are ready to buy their Shalers. Every day 
new prospects are created. If you do not supply your own 
customers some dealer is going to make a profit on goods that 
you ought to sell. 

We help you sell Shalers. In fact our entire effort is directed 
to selling Vulcanizers for dealers instead of to dealers. 




Vulcanizers 

Opposite are pictures and descriptions of three of the most popular 
Shaler Tourist Vulcanizers. 

Remember that every motorist ought to carry one of them in his 
toolbox to use instead of patches. He ought to use them to mend 
small casing cuts and prevent blowouts. Your reputation for selling 
good tires will be increased with every customer who cares for his 
tires with a Shaler because the Shaler will double his mileage. 

If you haven't been getting the vulcanizer sales that have been 
made in your own territory, stop and think whether you have ever let a 
single customer know that you could supply the Shaler. 

Get these sales helps FREE 

Nearly all of our advertising appropriation is used to 
tell motorists of the advantages of Shaler Vulcanizers and 
to urge them to buy from their dealers. The Shaler is 
advertised in such magazines as Saturday Evening Post, 
Collier's, etc. Other vulcanizers are advertised only to 
dealers. Motorists don't know them. 

We furnish circulars, signs and window displays to help 
you. We finish and pack our product attractively. 

Accessory Dealers 

You make a good profit on Shaler Vulcanizers — you make a profit 
on every repair that is made because you sell the repair material to 
use with it. Send the coupon today and get our proposition to the 
trade. It means money to you. 

COMPLETE CATALOG FREE 

Send coupon for a new complete catalog describing each Shaler 
model in detail. We will also send you our book "Common Sense 
About Tire Repairs." 

C. A. SHALER CO., lOO Fourth St., Waupun, Wis. 

Largest Manufacturer* of Vulcanizer* in the World 

Canadian Distributors, John Millen & Son, Ltd., Toronto, Winnipeg, 
Montreal and Vancouver 





Vul-Kit 

$050 



Fits Any Size Tire 



Can be carried in the tool box for emer- 
gency repairs to tubes and casings. Does 
away with patches and cement. Has no 
exposed blaze. Absolutely Bale. Burns 
gasoline or alcohol — an exclusive Shaler 
feature. No watching, no regulating; simply 
fill the cut or puncture with new rubber, 
clamp on the vulcanizer— fill and light the 
generator. You can't overcure or under- 
cure a repair. Handle always cooL Any- 
one can use it. Complete, $3.50. 

Model for home garage $12.50 



Tube-Kit $2.00 

Does away with temporary 
patches (or repairing; tube.. 
It takes no more time to repair 
■ tube permanently with a 
Shaler Tube-Kit than it doe* to 
nae a make-shift patch. Can 
be carried in the tool box for 
roadside repairs or can be used 
indoors. Hae no exposed blase 
— la free from soot and smoke 
and the fuel cannot spill and 
flare op. Handle ia detachable. 





Ford-Kit $2.75 

For Ford Tabes and 
Casings v 
This model, designed es- 
pecially to lit Ford tires, makes 
every practicable tubs repair, 
and what is much mors Tam- 
able, mends casing cuts too. 
Bafe. simple, clean. No ex- 
posed blsse so can be Deed 
close under a fender. 



Mail This Coupon 

C. A Shaler Company, 

100 Fourth St., Waupun, Wis. 

Send me 1916 catalog, dealers' terms and f re- 
book, "Common Sense About Tire Repairs" liar 
dealers and garages only). 

Name 

Street 

City 

Do you sell accessories? 

Have you a repair department?. 
Jobber's name 



S'ate. 
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Every automobile driver 
and dealer will be interest- 
ed in this series of adver- 
tisements which "talk 
sense" from a new view- 
point. 



The ad reproduced [it [one of a 
eerie* of twelve. 

A complete net will be tent to any 
one interested. 

Addrett: 

Publicity' Department, 
MITCHELL-LEWIS MOTOR CO. 
Racine. Wit. 



Supposing You Started Out to 
Buy a Pair of Legs Instead of 
AnAutomobiie £J33 



H«. TV. Tk.«,M J> MM WW 
- rk. Sb.»_Wkkk. at 

Will. 




4 




In buying your first p.lr or a new pair of leg*, wtut would be 
the eitcntlaU that you would DEMAND before you boy? 

Veu would want a pair that would take yoa "Own and back" 
without baring to atop for aome "tinkering." Vou wuukt wait 

■ pair that would tun Jar your coUarbone loose every Urn* yoa 
(Oak a tiff, 

Vou would was* a pair ao contracted that ytra would not 
have to THINK ABOUT THEM ALL THE TIME. Yoa i 

■ ant a pair with feet that would do their put 
*oughu going down In your shoes. Ym 
pleasure— would not be very enjoyable e 
them down there. 

Then — according to Individual requirement! — yoa would — I 
a pah- of lege that would beat meet YOUR needs. They may be 



toed, or Hke a coatortionUt'a. BUT YOU WOULD BUY YOUR 
LEGS FOR THE SERVICE THAT THEY WOULD RENDER 

VOU. 

Bay an automobile, from Ike lame SERVICE viewpoint. 

At the automobile ahow you'll ace many styles, kinds, colors, 
designs. Soma will have real points that win appeal to you: 
many will have just "talking points" that | 

At the Mitchell— "THE SIX of '16"- 
wa believe to be a truly wonderful car for ALL AROUND 
EFFICIENCY. You will not be told that It 'a hundred per cent 
perfect. But the fact that it! "average" win place H at the bead 
of the liat wUI be demonstrated and PROVEN. 

THE SERVICE THAT THE CAR WILL RENDER YOU 

will be the basis Of our demonstration. You'll not just be told 
what thi, car haa or is — but what it "has" or "la," DOES. 

You ore not Interested very much in the fact that it haa a dis- 
tinctively unique spring suspension — but you are Intereetcd In 
the fact that the Mitchell spring !uspenaion makes H the eaaleat 
riding car. 

Many other exclusive points of merit and superiority win be 
shown for what they do rather than for what they are. 

After you have walked around a bit and seen the other cars- 
see the Mitchell— see WHAT SERVICE IT WILL OIVE YOU 
—end you'll buy It m 

The truth of this is proven by the thousands of i 
were sold on a ' 
car value. 



The Greatest Car 
Value the World 
Has Ever Known 




*1250 




Mitchell-Lewis Motor Co., VWMon.ii 
Carl H. Page Motors Co., 



Broadway at 
59th Street 
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When all claims for tire supremacy 
are made and checked up against 
tire performance, the big fact remains 
that motorists will repeat only on 
those tires that have shown real value. 
Such are 

MATTSOC* 

T4R.ES 

We shall tell you about them in more detail 
in later ads. But chiefly important now is 
the fact that they are far beyond the usual 
quality for standard tires, and we sell them 
on a basis which puts real profits into tire 
selling for those dealers who know how to 
push their goods. 

A fine selling proposition 
and a liberal exclusive ter- 
ritory arrangement await 
dealers who are wise 
enough to grasp this 
opportunity. 

Work Fast -Write or Wire 



MATTSON RUBBER COMPANY 

LODI, NEW JERSEY 



Dease mention The Automobile when writing to Advertisers 



Digitized by 



236 



THE AUTOMOBILE 



December SO, 1915 




With Regular 
Kick Switch 

With K-W 
Autolock Switch 




MITOLOCK 
TrKicotiBui a*«J 

K-W Autolock Switch 
$3.50 Complete 





PROTECTION 



The name K-W is really a symbol of pro- 
tection for both the motorist and the dealer. 

To the Ford Owner 

The K-W Autolock Switch protects your Ford car absolutely 
against theft or tampering when left in garages or in the street. 

The K-W Master Vibrator protects you from the annoyances of 
poor ignition. It gives you surer and better ignition than high 
tension magneto — easier starting in cold weather — one adjust- 
ment instead of four — more power — a hotter spark — cleaner 
spark plugs, and all on less gasoline. 

K-W Road Smoothers protect you and the parts of your car from 
the jolts and bumps common to riding over rough, rutty, frozen 
roads. They smooth out the kicks and worries of the road. 
Where you ride there are no jolts — no jars. They are so con- 
structed that they absolutely do not interfere with the steering. 
They prevent side motion and rocking. 

Right in your neighborhood you will find a Ford car equipped 
with a K-W Master Vibrator and Autolock Switch or Road 
Smoothers. Ask the owner what they are doing for him every 
day. He can tell you better than we of the efficiency, economy, 
and reliability of K-W products. 

K-W products are the Standard of Excellence all over the 
World. They are sold by dealers who know the difference 
everywhere. If yours is out sent prepaid on receipt of price. 

To the Dealer 

The integrity of the name K-W prohibits exaggerated claims 
and promises. It is a symbol of fair dealing, as important to you 
as this mark on K-W apparatus is a guarantee to the user of 
quality, reliability and service. This broad, square-deal K-W 
Policy protects you, Mr. Dealer. 

The K-W line is a profitable one for live deal- 
ers. Write for our liberal sales plan today. 



Visit our booths at the New York Automobile Show, D 92-93. 
Chicago — No. 22, Armory Balcony. 



K-W Road Smoother 



$15 



Set of Four 
One for Each Wheel 



f IRADI -V 

<the ( K-W )ignition OS 

2833 V^/CLEVELAMD.OHIO. U.SA 
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The Paige Message to You 



ON THESE four pages you will read 
a message the importance of which 
every progressive and successful 
motor car dealer in the country 
will be quick to recognize. 
It is the announcement of the Paige Line — ex- 
clusively six-cylinder cars — for 1916. 
You will find there a detailed description of the 
new Paige Fleetwood "Six-38," $1050 — a five- 
passenger reproduction of the incomparable 
Paige Fairfield "Six-46." 
Your experience and trained judgment will detect 
the extraordinary roominess, the beauty, lux- 
ury, power and unique value of this new Paige. 
You will find in this Paige Message a statement 
of Paige Plans for the big seven-passenger 
Fairfield "Six-46." the Supreme "Six" of the 
year, the car that established new standards 
of value and quality in six-cylinder cars. 
Read these pages carefully. Consider well the 
cardinal requisites of motoring luxury and 
motoring service. Note the roominess, beauty, 
comfort, power, elegance of equipment and 
excellence of construction of these two Paige 
"Sixes." Compare them, in these vital essen- 
tials, with any other "Sixes" on the market. 
Satisfy yourself that the Value and Quality are 
there. Whatever car you sell, satisfy yourself 
that price reduction has not been accompanied 
by quality reduction. 

Paige-Detroit Motor Car 



Compare it with the Paige "Sixes" — -the five- 
passenger "Six-38" at $1050, and the seven- 
passenger "Six-46" at $1295. 

Then, we are confident, you will be quick to 
realize the supreme advantage, the invincible 
position and unique range in values and pros- 
pect-selling the Paige offers you. 

You know of your own knowledge that the Paige 
Fairfield "Six-46," among seven-passenger 
six-cylinder cars, has been accepted as standard 
and supreme. 

You will instantly grasp the fact that the new 
Paige Fleetwood "Six-38" at $1050 — in prac- 
tically every important feature a reproduction 
of the "Big Six" — must inevitably win country- 
wide endorsement and popularity in the field of 
five-passenger cars in precisely the same way. 

With these two Paige "Sixes" in 1916 you will 
occupy an impregnable position. You need 
fear no competition. You can sell any pros- 
pect. You are entrenched in Paige Prestige 
and Paige Supremacy. 

You have behind you the momentum and support 
of a tremendously successful company, a line 
of extraordinary latitude for all selling condi- 
tions and the supreme popularity of Paige cars. 

Therefore, we ask you and urge you to read this 
Paige Message with closest attention and dis- 
criminating judgment. 

We are confident of your conviction. 

Company, Detroit, Michigan 





■IIIRi 



Town Car — $2250, f. o. b., Detroit 



Cabriolet — $1600, f. o. b., Detroit 




Sedan— $1900, f. o. b., Detroit 




The Bulwark of Paige Supremacy 
The Fairfield "Six-46" 

YOU know this car. The whole country knows this car. This car 
instantaneously created a demand which never permitted the Paige 
factory to catch up with orders until the huge annex was opened, 
although the plant worked night and day. 

This Fairfield "Six-46'' is the car which in the popular judgment of what 
power, flexibility, beauty, service and motoring luxury and elegance 
should be, established new standards. 

Its refinements and improvements have been brought down to the current 
hour of the industry. The Fairfield "Six-46" holds and will continue 
indefinitely to hold the Leadership of all real Quality cars among the 
medium priced "Sixes." 

It is so firmly entrenched in the appreciation, confidence, even affection 
of the discriminating motoring public that it is guaranteed a continuous 
demand. The Fairfield "Six-46" is an American institution. 

With the Fairfield "Six-46" the Paige first won the Supremacy of the 
"Sixes." With it, re-enforced now by the new five-passenger Fleetwood 
"Six-38," Paige will continue to hold the Supremacy of the "Sixes." 

This, then, is the Paige Line : 

The seven-passenger Fairfield "Six-46" at $1295. 

The five-passenger Fleetwood "Six-38" at $1050. 

Does the entire motor car field offer you a better, surer business oppor- 
tunity than this ? 

Paige-Detroit Motor Car Company, Detroit, Michigan 



Specifications — " Six-46 " 

Motor— 46-50 H.P.; six cylinder; cast en 
bloc from special gray iron: bore 3,V. 
stroke 5 V- Bottom of crank case sheet 
steel. 

Transmission— Three speeds forward and 
reverse in an aluminum case at rear of 
motor. Transmission gears and shafts are 
Chrome nickel steel, heat treated and 
ground. Shafts carried on annular ball 
bearings and Hyatt roller bearings. Oil 
capacity 2 quarts. 

Clutch — Multiple disc, cork inserts en- 
closed in flywheel and running in oil; 14 
discs; 36 corks in each of seven driving 
discs. 

Frame — High carbon steel, channel sec- 
tion 4' deep and 3" wide, A' thick. Nar- 
rowed in front with drop in front of rear 
axle. 

Springs— Special spring steel stock, heat 
treated. Front semi-elliptic 36' long. 1' 
wide. Rear: Cantilever type 48" long. 2 HT 
wide. 

Tires— Goodyear or Firestone 34-x4»; 
safety tread on rear. 
Wheel Base-124-. 

Steering Gear— Jacox irreversible screw 
and split sleeve type. 
Carburetion-Rayfield. filled with hot 
air intake tube. Dash adjustment. 
Electrical System — Gray & Davis im- 
proved electric starting motor; Gray 8c 
Davis separate electric generator with 
automatic electric governor. 

Ignition — Remy high tension distributor 
and Willard 6-volt battery. 

Standard Colors— Paige Richelieu Blue; 
red wheels. Nickel trimmings all models. 
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Specifications—" Six-38 " 

Motor— 38 H. P.; six cylinder; cast en 
bloc from special gray iron; bore 3'/„", 
stroke 5" Cylinder head cast separate. 
Bottom of crank case sheet steel. 
Transmission — Three speeds forward and 
reverse in an aluminum case at rear of 
motor. Transmission gears and shafts are 
Chrome nickel steel, heat treated and 
ground. Shafts carried on annular ball 
bearings and Hyatt roller bearings. Oil 
capacity 2 quarts. 

Clutch— Multiple disc, cork inserts en- 
closed in flywheel and running in oil; 14 
discs; 36 corks in each of seven driving 
discs. 

Frame — High carbon steel, channel sec- 
tion, 4* deep and 1'A" flange; %" thick. 
Frame tapers to 29" in front, giving short 
turning radius. 

Springs— Special spring steel stock, heat 
treated. Front semi-elliptic 36" long. 2" 
wide. Rear: Cantilever type 44" long, 
2 14" wide. 

Tires— Goodyear or Firestone 32"x4"; 
safety tread on rear. 
Wheel Base — 117". 

Steering Gear — Jacox irreversible screw 
and split sleeve type. 
Carburetion— Rayfield, fitted with hot 
air intake tube. Dash adjustment. 
Electrical System— Gray & Davis im- 
proved electric starting motor; Gray & 
Davis separate electric generator with 
automatic electric governor. 
Ignition — Remy high tension distributor 
and Willard 6-volt battery. 
Standard Colors— Paige Richelieu Blue; 
straw wheels. Nickel trimmings all 
models. 



Here Is The Proof That Paige 
Quality Is Again Supreme 

FIRST, we want to introduce to you — and to every man whose 
business it is to study and judge motor car values — the newest 
Paige — the five-passenger Fleetwood "Six-38." 

We ask you to examine as exhaustively, impartially and critically as you 
can every detail, every specification of this car — which you will see at 
the New York Show, and all the other Automobile Shows this winter. 

We ask you to bear firmly in mind these Three Vital Facts : First, that 
the price of materials and labor has increased substantially; second, 
that this new Paige Light "Six-38" is in actual Sterling Quality and 
Value an even more remarkable offering than the Paige "Six-36" which 
sold at $1095 (and was sold out by November first) ; and, third, that 
in spite of this substantial increase in actual manufacturing cost, this 
new Paige Fleetwood "Six-38" — in every important feature a repro- 
duction of the great seven-passenger Fairfield "Six-46" — is offered for 
$1050. That is actually a reduction of $45 for more actual quality. 

There are reasons why the Paige — and probably the Paige alone — can 
do that. We have brought our manufacturing equipment and methods 
to the highest degree of efficiency. For efficiency and economy we 
believe that the Paige is unsurpassed. We have put into operation 
the huge factory annex, which means a capacity of 150 Paiges a day and 
a scheduled production of 20,000 Paiges this coming year. We have the 
lowest over-head expense per car, we believe, in the motor car industry. 

That is why Paige CAN honestly lower price and actually give More 
Quality. 

That the Paige actually HAS added quality at a lower price is for you 
to judge. 

Paige-Detroit Motor Car Company, Detroit, Michigan 





Standard of Value ondQg, 
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What Paige Popularity Means to 
Paige Production 



PRESIDENT Harry M. Jewett, in his 
message to Paige Dealers, has just 
said : 
"Paige quality, which was supreme last 
year, which has been supreme all this 
year, will this coming season be recog- 
nized immediately as still more incomparable. 

"THERE WILL BE NO COMPROMISE OF 
PAIGE REPUTATION, PAIGE CHARAC- 
TER OR PAIGE QUALITY." 

With Paige Quality assured, the Paige Problem 
this coming year is to Supply the Overwhelm- 
ing Popular Demand for Paige Cars. 

We have solved that Problem. 

Below, on this page, you see a photograph of the 
Detroit plant of the Paige — with the huge new 
annex just completed and now in full operation. 

This plant gives the Paige a capacity of 150 cars 
a day. 

Do you realize what a stupendous production of 
motor cars — of Paige Quality and at Paige 
Prices — that is? 

Still more important, however, is the fact that 
we actually have the materials, the equipment, 
the men, the resources to meet any Popular 
Demand for Paige Cars — however tremendous 
it may be. 

Paige is prepared. 



You will grasp the significance of this — because 
you see that Paige is making and will continue 
to make Immediate Deliveries. 

It will no longer be necessary to keep Paige 
Purchasers waiting a month, even three months, 
for the one car of their choice. 

You know that this huge fact alone — Immediate 
Deliveries — means the safeguard of your own 
investment and the guarantee of a year's suc- 
cessful retail business. 

Of the impregnable financial strength, of the 
integrity and stability and unique prestige of 
the Paige-Detroit Motor Car Company we need 
tell you nothing. You know these facts your- 
self. 

Of the Supreme Quality of Paige Cars— which means 
low repair bills to Paige Owners and minimum serv- 
ice cost to Paige Dealers— we need tell you nothing. 

You know these facts yourself. 

This year, of all years, with the tremendously increased 
Paige Production : with a popularity and public con- 
fidence unique in the motor car industry back of us. 
there is a tremendous reward awaiting every alert 
and loyal Paige Dealer. 

For three years now Paige has led the way. We be- 
lieve that every successful, money-making, well- 
established Dealer wants the support of a companv 
as sound as the Pai«e and wants to sell a product of 
the Quality and Value and Character that distin- 
guish Paige cars. Also, the Paige-Detroit Motor Car 
Company wants Dealers who know and appreciate 
the Quality and Value and Character of Paige Cars. 

Are you the man? 



Paige-Detroit Motor Car Company, Detroit, Michigan 
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THE production of Automobiles by the Standard Steel Car 
Company is a logical development. 
Regularly engaged in designing and building the steel 
transportation equipment, of all kinds, which has done so much 
for the safety and comfort of the traveling public — controlling all 
necessary facilities, in both men and material — and with an or- 
ganization trained along the lines, primarily, of determining the 
best thing to do, and then the way of doing that best thing re- 
peatedly and uniformly — the production of Automobiles came 
nearly as a natural sequence. 

About four years ago the Standard Steel Car Company com- 
menced to use its resources and facilities specifically in the de- 
signing and manufacturing of Automobiles — its progressive steps 
being directed by careful study and analysis under laboratory 
conditions, supplemented and verified by service tests. 

One year ago, having foreseen and experimented with the 
eight-cylinder type of motor, the Standard Steel Car Company 
brought forward its "Standard Eight" — one of the few of its 
kind which had been offered to the public. 

In now announcing the 1916 "Standard Eight," we can state that 
it has been born of thorough and extensive experience, under 
all-varying conditions of sufficient severity to detect any defects 



Dr oversights in the 191 5 product — and with the happy conclusion . 
that no changes have been indicated as necessary in the mechan- - 
ical features, and only such changes in body construction as are 
required to meet the latest demands. 

It is of the greatest importance that the automobile purchaser 
should know that he can depend upon the representations and 
workmanship of the manufacturer, as well as upon the sort of 
treatment and service he will receive. 

The reputation of the Standard Steel Car Company is in itself 
assurance that the purchaser of its products will not regret his 
confidence in the people he deals with, nor be deceived or dis- 
appointed in what they furnish him. 

A 1916 seven-passenger "Standard Eight," at $1,735, 'S not an 
experiment with an unknown quantity — but is, rather, the invest- 
ment of money in an article of proven merit and reliability, pro- 
duced by people who know what they are doing and have the 
resources to do what they know should be done. 

Among the features of appealing interest and importance of 
the "Standard Eight" are its light weight, wedge-shaped frame, 
staggered cylinders, double universal (anti-skid) drive of the 
Hotchkiss type, the force-feed oiling system, etc. 

From All Viewpoints the "Standard Eight" Excels. 



WE ARE EXHIBITING AT THE NEW YORK AND CHICAGO AUTOMOBILE SHOWS 

Cabinet sixed photographs* full specification*, and details of our new sales plan will he furnished upon request 

STANDARD STEEL CAR CO., Pittsburgh, Pa. 



Daffy Motors Corporation, 1895 Broadway, New York City. 
Crane Auto and Garage Company, 442^450 Potter Aye., Providence. 



DISTRIBUTORS 



T. O. Woodln, 307 Reliance Building, 



City, Mo. 



Eastern Motors Corporation. 1834 Chestnut Street. Philadelphia, Pa. 
P. C. Van Derhoof, 3765 Grant Boulevard, Pittsburgh. P». 
C. E. Trace, Apartment Garage, Baltimore. Md. 
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WE solicit this test, knowingthat it is the most severe to which 
.. . any motor car can be subjected — 
"To^ftirty "'appreciate' Avhat has actually been accomplished in " Pathfinder 
the Great," it will be necessary for you to recall all the best features of all the 
best cars you have known, eithet .in this country or in Europe, and then to 
combine these features into an imaginary car which shall constitute your ideal. 



"Pathfinder the Great" should then be re- 
quired to out-perform this ideal car in* actual 
demonstration — point by point. 

We stake our established reputation as 
builders of quality cars on "Pathfinder the 
Great's" ability to set a new standard of 
motor car efficiency in hill climbing, accelera- 
tion, flexibility, speed range "in high" and 
general road-worthiness — all of which is 
made possible by the remarkable twelve-cyl- 
inder, valve-in-head construction of the Path- 
finder motor together with the perfect co- 
ordination of all its units. 



From a standpoint of eye appeal, "Path- 
tinder" the Great" is a poem in steel — one of 
the most ultra-beautiful and sumptuous cars 
ever built. 

The materials and workmanship employed 
in the making of "Pathfinder the Great" are. 
without exception, super-standard. 

The full PATHFINDER line of models, 
including "Pathfinder the Great." will be 
exhibited at the New York and Chicago 
shows. 

Literature and information on request. 



DELIVERIES ON "PATHFINDER THE GREAT" NOW BE NG MADE BY OUR DEALERS 

5?C? Pathfinder^ Company 

Indiana,polis. A U. S. A 

"Pathfinder the Great" Touring Car. 
Wheel Base, 130 inches. 
Price — $2475, f.o.b. Indianapolis. 



Please mention The Automobile when writing to Advertisers 

Digitized by 



Google 



December SO, 1916 



THE AUTOMOBILE 



243 






You can build and hold a profitable tire trade 
only by selling tires that show your customers 
a profit. That means 

Combination 

Combination TIRES mean mutual profit* 

for you and your customers. Our prices do 
not penalize the buyer in order that we may 
make you an attractive proposition — a com- 
parison of (Combination list prices with those 
of tires of like quality will prove that. 
Neither does Combination Quality suffer in 
order to make you an attractive proposition. 
Our basis of adjustment — 4,000 miles — insures 
Combination Quality. 

Combination TIRES mean mutual profits 

for you and us. Our dealer policy is of the 
"live and let live" kind. Your success is out 
success. We want you to make money selling 
our tires. 

Mutual benefit is the fundamental of business. 
Mutual benefit means mutual profit. 
If this appeals to you as the basis of your tire busi- 
ness — 

Write or wire us immediately for particulars 

THE COMBINATION RUBBER MFG. CO. 

Bloom field New Jersey 

Manufacturers of high- grad* rubber products for SO year/, 




ersey 
tart 



Combination That Can't Be Beat 
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The New Reos at the Shows 

OF COURSE all the new Reo models will be at all the Shows and, 
as always, the Reos will be the most interesting exhibits there. 

YOU'LL FIND THEM easily— all you need to do is look to see 
where the crowd is congregated — in the center you'll find the 
Reos. 

THERE ARE FOUR new Reo models in all. 

THE NEW REO THE FIFTH— the Incomparable Four, which at 
its new price, $875, sets the price in values for the 1916 season. 

THE NEW REO FOUR ROADSTER— Reo the Fifth chassis with 
classy, spacious roadster body — also $875. 

THE NEW REO SIX— the seven-passenger Fashion Plate. You'll 
say it is the most artistically designed and most graceful equi- 
page on the floor — and at $1250. 

THEN THE SIX ROADSTER— another Reo model that will be 
extensively copied. The four-passenger arrangement is the best, 
the most logical and the most comfortable yet devised 

NO IT ISN'T the "clover leaf" — this one really accommodates four 
and comfortably — not wedged in. 

SEE THE REOS — and you'll see the leaders, each in its particular 
class. 

THEN ORDER EARLY— else you won't be able to get one for 
spring delivery. Demand is tremendous — always is for Reos. 

Reo Motor Car Company, Lansing, Mich. 
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YOUR CRANK SHAFT PROBLEMS 

Can be solved by the use of 

WYMAN & GORDON 

GUARANTEED FORGINGS 

and yon will be nxHnred— 

The co-operation of an expert engineering department, which 
has speclaliied in the design of crunk shafts heat fitted to meet 
the demands of the modern high speed motor. 

A quality of material. seiemjlleally treated, which will result 
In a minimum of wear on pins and bearings and make possible 
long life and quiet operation of the motor. 

A guarantee of deliveries, so essential at the present time. 

We also offer guaranteed forglngs for other vital ports of the 
automobile to the same high standard. 



The Wyman & Gordon Co. 



■ Worcester Cleveland Detroit 
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Paterson Dealers 
Talk Facts 

Dealers who sell Paterson cars are never up 
against the necessity of having to talk mere gen- 
eralities. 

Apologies are never necessary. 
The Paterson embodies all those essentials of 
equipment so universally demanded by the car own- 
ers of to-day. And the dealer can talk facts — al- 
ways. 

There is no reluctance in pointing out the fea- 
tures of the new high-speed, six -cylinder Conti- 
nental Motor, 3%" x 4J4"; of going into complete 
details of the Delco system of starting, lighting and 
ignition, the Willard storage batteries, Stewart- 
Warner Speedometer. Stewart Vacuum Gasoline 
System, the new Strom berg Carburetor, Goodrich 
33" by 4" tires (Safety Tread, rear). 

Then there is the one-man top, neat dust hood, 
quick adjustable side curtains, full ventilating rain- 
vision windshield, electric horn, demountable rims, 
and full tool equipment, that go to make up the 
complete car. 

And the car is big and. roomy — 117" wheel bast 
It is those details of vital importance about which 
the experienced automobile buyer asks that the Pat- 
erson dealer is always proud to demonstrate. 

Dealers km already anU far M% «f the 191C atripa*. 
Complete specifications and information on request. 

W. A. Paterson Co., Flint, Mich. 

Members of National AaafmUTa Cfc— tar at Coaaanerca. 



New York— Section B-5 Grand Central Palace. 

Chlcaoo— Section C-«— Firat Regiment Armor*. 
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THE Scripps-Booth car was created of a vision of quality — 
of the luxury of the distinctive home, of the preferences 
of the woman of taste, of the judgment of the man of busi- 
ness, of the spirit of home happenings and gifts; all combining 
into a vision of a car of light weight hut of maximum luxury 
which fits naturally into the highest home atmosphere. 
No car ever before created can claim this spirit, nor take so 
intimate a relation to the home as the Scripps-Booth luxurious 
light car. It is this intimate spirit of design which has placed tbe 
Scripps-Booth car before the doors of the mostluxurious homes 
in America, while the spirit of the car without has entered 
into the home itself and has moulded the home atmosphere. 



•npps-jjamn it rm party 
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ows MMb Freely at Zero 

Starts with the Engine 

1 I ^HIS feature in an oil 
A is of greater impor- 
tance than you might 
think. 

90% of the automobiles use Medium oil in the Summer 
— many change to a lighter weight oil in Winter upon the 
recommendation of dealers who do not sell a Medium 
oil that flows freely at Zero. 

Now — the internal heat of your motor is just as great in the Winter 
as in the Summer — hence, if Light oil is not the proper lubricant for Sum- 
mer, it is not the proper lubricant for Winter. 

A great many of the Light Motor oils thin out to such an extent, from 
engine heat, that they are no better lubricants than Kerosene. 

You therefore take chances if you shift to a Light oil for Winter motoring. 

SUPREME AUTO OIL Flows Freely at Zero. 

The coldest weather will not prevent its giving the most efficient 
lubrication, for the reason that it contains no paraffine to thicken under cold. 

You may use the same grade of SUPREME AUTO OIL Winter and 
Summer. 

SUPREME AUTO OIL produces less carbon, due to the fact that it 
contains no paraffine to gum and stick. The free carbon is blown out with 
the exhaust. 



There is More Power in 
THAT GOOD GULF GASOLINE and 
SUPREME AUTO OIL 




Gulf Refining Company 

Dept. 1877 Frick Annex PITTSBURGH 

The Largest Independent Refining Company in the World 

FREE — Our booklet containing illustrated charts of Engine Details, Tire 
and Gasoline Records and Hints on Lubrication sent on request. 
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A YEAH OF 
MARVELOUS QHOWTH 
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If all the Houk wheels 
now in use were made 
into one huge wheel, its 
size would dwarf man's 
biggest creations. 



HSHK 

WIRE WHEELS 



For light weight and supreme 
strength, nothing represents greater 
skill or ingenuity than the Suspen- 
sion Bridge. The Houk Wire 
Wheel is built on the same 
principle. 
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THE MOST important single 
advance in automobile construe^ 
tion in the year 1915 is the 
establishment of the unquestionable 
supremacy of the wire wheel. No 
other engineering movement has made 
such conclusive strides as the wire 
wheel. Nothing has been more 
positively clinched as a principle of 
ultimate automobile construction than 
the Houk Wire Wheel. 



For several years the wire wheel has been 
"a'brewing." To be sure it has been used by 
sportsmen, motor car fanciers, and race drivers. 

But 1915 experienced a wave of enthusiasm 
and realization of the advantages of the wire 
wheel, which spread from coast to coast. 



With the advent of 1915 the Houk Plant at 
Buffalo was working along with the serene 
conviction that America like Europe must adopt 
the "best engineered" wheels ever devised for 
motor cars. The production was all that could 
convenieni'y accomplished without crowding, and the demand was 
exactly cO'Oidnate with that production. 

beginning »f 1916 sees the Houk Plant at Buffalo nearly double in 
The machn.es never stop. Special machines of all sorts have been 
developed or obtained. New special machines have been completed for 
assembling in remarkably short time absolutely true wire wheels. A very 
large and modernly equipped enameling department has just been opened, and 
one entire floor of one of the newer buildings has been turned into a really 
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Testing the Tensile Strength 
of a Spoke at 3200 lbs. 
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Atomizers in New Enameling Department 



IOUK YEAR 



wonderful department wnere spokes and nipples 
are completely produced by automatic machines. 

No more activity has been experienced anywhere 
in the automobile industry than has been found HubD<r P . 
at the Houk Plant where every effort has been 
made to keep pace with constantly growing 
demands, the size of which could scarcely have 
been realized a year ago. 

"Wire Wheels" has come to be the slogan of 
car'maker, car^dealer and car'purchaser. "Wire 
Wheels" has come to be the mark of distinction on 
America's best cars and the demand for these 
wheels coming from the car manufacturer who in 
turn received his orders from his dealers, has been 
growing in volume so rapidly that it has strenu' 
ously overtaxed our facilities. 

Unfortunately, the day this story is written we 
are behind on our immediate deliveries over four' 
teen thousand wheels. Nevertheless, since that 
is but a small proportion of our production, this 
shortage will quickly be wiped out. And our 
facilities are being expanded so rapidly that we 
anticipate keeping well apace with this constant Punching r™ 

increase of orders. 

Those who have visited the Houk Plant recently can scarcely understand 
this phenomenal growth and in fact, it would be unintelligible if it were 
not for the fact that the American Automobile Industry is on the most 
prosperous basis, producing more cars than ever, and the American 
public has awakened to the realization that wire wheels are basically 
essential on a modern car. 

We certainly cannot supply all the cars made with this carefully built 
wheel but we can supply a large proportion of all the first class cars. 

Spraying Enamel 
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Stock or Optional 
Equipment on Americas 

Finest Cars 

TWO years ago the car manufacturer 
said "The wire wheel! Oh, that's a 
European idea, our American wooden 
wheels are every bit as good/' 

A year ago, he said, "Wire wheels, oh 
yes, they are indeed a fine article but they 
cost more money to build and we think 
our wooden wheels are good enough." 

To-day he says, "We aim to build the best motor 
cars, and knowing the supreme character of wire 
wheels, we feel that we must use them," or, he 
may say, "Since it cost much more to make wire 
wheels, we simply can't afford to put them on at 
the list price, but for a small additional charge we 
will be delighted to equip the car for you." 

To-day, every car of any particular engineering 
value offers Houk Wire Wheels as a necessity. 

Guaranteed for Three Years 
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BRAENDER 

TIRES & TUBES 



will not be exhibited at the 

N. Y. SHOW 
We cordially invite you to call 

at our N. Y. City Salesrooms 

250 W. 54th Street 

where our complete line of Braender 
"Bull Dog" Tires (Non-Skid and Plain) 
Tubes, etc., will be shown. 



BRAENDER RUBBER & TIRE 
COMPANY 

Factory: RUTHERFORD, N. J. 
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See Them at Our Exhibit In Grand 

Fifty factory branches in the United States and ten in Canada are 
equipped witlj outfits of calibrating instruments and complete facilities for 
the attachment and repair of Standard Speedometers in the hands of men 
who are not merely repair men but Standard Speedometer experts. 

You can pay more money for a speedometer — but you can't possibly get 
more speedometer for your money, no matter what you pay, than we offer 
you in the Standard. 

Standard Thermometer Co., 
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Central Palace Space, C-lOO 

In the Special Ford and Chevrolet "Four-Ninety" 
models of the Standard Speedometer, we offer you dealers 
an instrument that is as trustworthy as the cars you sell. 

The first contract for speedometer equipment ever 
signed by an automobile manufacturer called for Standard 
Speedometers. 

And ever since the Standard has led in accuracy and in 
engineering development. 



Dealers! 

Learn About Our Sales 
Proposition, It Means 

Better Sales and 
More Profits For You 



61 6 Shirley Street, Boston, Mass* 



73-16 
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Tackle Demon 
Winter with the right 
weapon and take the terror out 
of winter motoring. Equip your car 
with the New Stromberg Carburetor and 
feel how instantly your car responds to the acceler- 
ator — watch it put "Demon Winter 

Instant starting — maximum power — wonderful acceleration — mini- 
mum gas consumption and all 'round service ! Those are the 
superior features that have made the New Stromberg the most uni- 
versally used Carburetor in America. 

Write u» now or vitit the Stromberg booth at the New York or Chicago 
Automobile Show and let us thow you how the new Stromberg doe* it. 



5 




Stromberg Motor Devices Co., 
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Warner Gear Co. 
Transmissions 

Take the opportunity offered by 
the automobile shows and notice 
the car manufacturers who are 
building Warner Gear Company 
Transmissions into their product. 
Get their angle on the policy of 
dependable service to the car buyer. 
These concerns are building suc- 
cessful, dependable cars that enjoy 
a big reputation, and their policy 
is built strictly on a business basis. 



"THE RECOGNIZED STANDARD" 

Warner Gear Company Transmis- 
sions are built for just such manu- 
facturers — the ones who will place 
quality above price and put out 
only product that will give maxi- 
mum value to the buyer. 

Warner Gear Company 



Muncie 
Detroit Office, 



Indiana 
967 Woodward Avenue 



Exhibit Space 46 
Coliseuijx, Gallery 
Chicago 
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Moon Car^3ell-and Repeat 




Six-30 

$1195 

fully equipped 
Six-44 

$1475 

fully equipped 
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$1050 




Mn<lel 6-38 1 91050 
—Six cylinder, 3x5; 
Cantilever springs; Elec- 
tric lighted and started ; 
Spacious tonnean and 
driving compartment ; 
34x4 tires; 120-inch 
wheel base ; Completely 
equipped ; ■■ and 5 pas- 
senger models. 



Model 4-38: 9085— 
Four cylinder, Z% 

x5 ; Cantilever springs ; 
Electric lighted and 
started ; 34 x 4 tires ; 
114-ineh wheel base ; 
Completely equipped ; 2 
and 5 passenger models. 



Model 6-40Ai 91375 
—Six cylinder, 3% 

x?t ; Cantilever springs; 
Electric lighted and 
started J Luxuriously 
roomy tonneau and driv- 
ing compartment ; Fold- 
ing auxiliary seats; 35x 
4% tires ; Completely 
equipped ; 2 and 7 pas- 
senger models. 



AUBURN AUTOMOBILE CO., Auburn, Indiana, U. S. A. 
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No Car Is Easier To Sell" 



The vast majority of cars will be bought this season by people 
who have owned cars before. 

It is human nature to change. 

This means thousands of car buyers will come down from higher 
priced cars to the common sense Auburn prices. Also, 
thousands will come up from the cheap cars to the 
economical but good-looking and roomy Auburn type. 

Don't judge until you let us submit the proof that the Auburn 
gives "The Most for the Money." And where can you 
find a car backed by a more reliable and successful institu- 
tion built upon sixteen years' experience? 

In looks, the Auburn ranks alongside the most costly imported 
cars. 

In mechanical construction, it is sane and dependable perfectly 

modern but not experimental in any feature. 

We were one of the first to realize that the foundation of perma- 
nent business must rest upon Money-making dealers. 

It costs you nothing to learn the Auburn proposition for dealers, 
so write us at once. No matter where you live, small town 
or city, write us — we have something of vital importance to 
tell you — we have an offer you cannot afford to overlook. 



j 
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Power and Simplicity 



YOUR particular attention in this Sheldon adver- 
tisement is directed to the clean cut, simplified 
appearance of the 




Worm Gear Chassis shown in various positions. Note 
them carefully and then remember that such construc- 
tion is possible today only in connection with Sheldon 
design and Sheldon products. 




Clean as a Hi 



Semi-floating type of construction is primarily responsible for 
most of the inherent superior qualities of Sheldon worm gear 
axles. For today the vast majority of truck and axle builders 
concede what Sheldon, as pioneers, have always contended — that 
for simplicity, lightness, capacity and durability there is no equal 
to semi-floating construction. 

Ball Bearings for carrying the worm and gear loads is another 
Sheldon characteristic. Both here and abroad practical results 
from long usage have established clearly the fact that any substi- 
tute for ball thrust hearings to take care of the worm thrust load 
is absolutely impractical. 
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Taking the driving strains through the rear springs (as is done 
with Sheldon construction) is the greatest single factor in the sim- 
plifying and cleaning up of the chassis. For this method of con- 
struction does away with all radius rods, torque tubes, and other 
needless weight-producing complications. 

Braking on the rear wheels adds greatly to the life of the entire 
rear assembly. This is frankly admitted. The trick has been to 
obtain positive braking efficiency at this point. Sheldon has 
accomplished this, thereby relieving all the universals and gears of 
the terrific strains imposed by the propeller shaft brake. 



Digitized by 



Google 



THE SHELDON AXLE AND SPRING COMPANY 

Manufacturers of Springs and Axles for More Than 50 Years 

WILKES-BARRE, PENNSYLVANIA 
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BRISCOE 

Now a $6,000,000 Company Manufacturing 

every part of its cars 

A line of three leader a: 



KB 



$750 
950 

585 



THE BRISCOE DE LUXE "FOUR" 38, 
THE BRISCOE DE LUXE "EIGHT" 38, 

AND 

THE BRISCOE "TWENTY-FOUR" 

"THE LATEST BRISCOE BEAUTY" 

A wonderful demonstration of the dollar-value 
made possible by the enlarged organization 

HERE are eight pages of which you cannot afford to skip a word. The Briscoe 
Twenty-four, which will be exhibited for the first time at the National Shows, 
is close to the ultimate in automobile desirability at a very low price. The^ 
other models, refined to the utmost, maintain their supremacy. And the 
Briscoe Motor Company is today without a superior in facilities for 
economical production on a large scale, and for adequately taking care of both dealer 
and owner. 

A Company Whose Dominant Future is Assured 



For some time past the Briscoe Motor Com- 
pany has felt the need of much larger facilities 
to meet the steadily increasing demand for its 
product. Benjamin Briscoe, with his accustomed 
foresight, early recognized that the big factor in 
the automobile production of the future 
would be found among the manufacturers fully 
equipped to turn out every detail of their product 
in their own shops, and independent of outside 
sources of supply for anything but raw materials. 
For years, too, it has been his ambition to build 
up an organization of strong manufacturing and 
selling executives whom he could ask to share 
with him the full responsibilities and rewards 
which came from the development of the 
company. 

For some months past, Mr. Briscoe and L. E. 
Willson, as the representative of prominent Chi- 
cago business interests, have been working to- 
gether to bring about a condition which would 
not only assure the future of the company as a 
large producer of motor cars but would enable 
it to utilize to the fullest advantage the wonder- 
ful creative genius of Benjamin Briscoe, unham- 
pered by the many sided activities of directing an 
entire organization. 

These plans culminated in the enlargement of 
the capital stock of the Briscoe Motor Company 
to $6,000,000. At the same time a number of 
parts plants were purchased. These included the 
plant of the Mason Motor Car Company of 
Waterloo, Iowa — the machinery of which was 
moved to Jackson — the Jackson Motor Parts 
Company and the Jackson Metal Products Com- 



pany. As a final step in assuring adequate parts 
supplies, the $1,000,000 Jackson plants of the 
Lewis Spring and Axle Company were pur- 
chased. This in itself gives the company a large 
and fully equipped motor, axle and drop-forging 
plant. 

From the engineering standpoint, the com- 
pany has in Benjamin Briscoe a man who is uni- 
versally recognized as a wizard of design. And 
in the enlarged organization he will be able to 
give to his creative effort a wider range that will 
inevitably accentuate his leadership of the past. 

The Briscoe "Twenty-four" is the first devel- 
opment of the new organization's wonderful 
facilities of production and design. Several 
pages are devoted to it elsewhere in this an- 
nouncement. You will agree that it offers a 
value unmatched in the popular-priced field 
today. 

You, as a dealer, 'know that today perhaps 
more than at any previous time, it is wise to 
look far ahead in forming a connection. It is 
wise to ask yourself, "Is the company so strongly 
financed that it will be able to meet competition 
not only now but two years or ten years from 
now? If I build up a clientele on this car, am I 
building on a firm foundation or on the shifting 
sand of weak finance and changing policies 
which may destroy all my effort in a season?" 

Write us, wire us, or come in to the factory. 
If you're the right kind of dealer we think you'll 
see both a present and a future opportunity un- 
matched today in the business. 
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The Policy Back of Briscoe Cars 

A STRONG, loyal organization of dealers is essential to success. There is no 
f\ sense in establishing a large number of dealers unless it is possible to give 
/ \ them cars in sufficient quantity to meet the demand. We have every facility 
A. \, for large production; but we will not sign more dealers than we feel sure we 
can adequately care for. 
We want you to feel that the effort you put into making contracts and sales will 
not be rendered useless by any lack of thorough co-operation in our production 
department 

We recognize an obligation on the part of any concern which aspires to manu- 
facturing leadership to produce at all times cars which will enable its dealers to meet 
competition upon a successful basis. That means not only price competition, but the 
production of cars which will be so satisfactory in the hands of the user that they will 
enhance the reputation of the company and its product, and create a sales asset of 
value for the dealer. 

It is our policy to supply Briscoe dealers with a line of cars as complete as pos- 
sible — a line that will enable them to sell the greatest possible percentage of motor- 
car buyers in their territories and to give to each class of buyer exactly what it prefers. 

The Briscoe De Luxe "Eight" 38 at $950 and the Briscoe De Luxe "Four" 38 at 
$750 have already demonstrated their immediate appeal to thousands of motorists. 
And in the Briscoe "Twenty-four" we believe we have produced a car which is the 
best possible evidence of our intention to make the automobile value of a dollar 
greater under the Briscoe name than it has ever been before in automobile manufac- 
ture. 

Advertising- and Sales Co-operation 

Adequate advertising in strong mediums is of course a first essential in the suc- 
cess of motor-car selling in large volume. We are employing the best experts 
obtainable to prepare distinctive, aggressive Briscoe advertising during 1 9 1 6— adver- 
tising with a "punch" in it — advertising that will make Briscoe cars and their suprem- 
acy familiar to every automobile buyer in the country. 

We shall use good space consistently in an extensive list of mediums. The big 
national weeklies, standard publications, farm papers, trade papers, newspapers— all 
will receive adequate representation. We believe that Briscoe advertising during the 
coming year will compare very favorably in volume per car with any in the country. 

We shall get out direct literature of a distinctive type for the general public and 
every department of our organization will be operated in a spirit of thorough co-opera- 
tion to increase the sales possibilities of our dealers. 
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BRISCOE 

NOW A LINE OF THREE LEADERS 



YOU know that the big money for you is in the popular- 
priced field, provided you can get the right line, at the right 
price and with the right company back of it 

The Briscoe line, already dominant in two sections of the 
popular-priced field, now becomes "a line of three leaders." 

The Briscoe Twenty- four is literally "the car the public 
built." For Benjamin Briscoe set himself to build not merely a 
car which the average motorist would take, but one which 
would make him feel that even at an exceptionally low figure, 
he had a car without the apologies, excuses or omissions. It will 
be a wonderful seller, beyond doubt. Here, for instance, is 

How You Can Make Sales on the 
Briscoe Twenty-four 

BENJAMIN BRISCOE has always said that beauty is not a question of 
dollars and cents — that it should cost no more to build a well-shaped 
body than any other. And the Briscoe Twenty-four is the best pos- 
sible proof that he's right. For it's a car you'll be proud to ride in — a beauty 
of the boulevards that will hold its own for looks with any car — and a little 
more. Modified streamline body, tapering hood, crown-type fenders, raking 
windshield — the man who sees it says, "Some car!" The woman, "Isn't it a 
beauty!" 



COMFORT 



Look at the four full elliptic springs, with an extra 
leaf in the rear set Try out the seats and note the 
deep upholstery bedded on sofa-type springs. It will 
have to be a pretty rough road before you begin to feel it in this car. And you'll notice 
that with five people in the car there's plenty of leg-room, and body-room, too, for 
everybody. With a wheelbase of 104 inches, the special body-design affords more 
room than in many cars considerably heavier. 
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POWER 



The car has exceptional power per unit of 
weight — and that's the way you want to figure it. 
Excessive power in a motor-power that you never 
can use merely represents a lot of your good money going for oil and gasoline that 
never does you any good. The weight of the Briscoe Twenty-four, ready for the road 
and including gas, oil and water, is less than I 750 pounds. The motor is of the long- 
stroke type, with 3*4 -inch bore and 5J/fc-inch stroke — the largest motor, and at the 
same time the most economical in any car of its type today. A floating type axle is 
used, with the G earless Differential. This differential has all the advantages of a posi- 
tive drive in straight going; skidding and sidesway are practically eliminated. And 
in uneven going, power is delivered only to the wheel on solid ground. It adds 
greatly to both safety and service. 



The starting crank and the clincher tire are fast 
finding their rightful place in the museum of motor 
antiquities — exhibits "A" and "B" — useful only to 
show what owners were once willing to tolerate under the stress of necessity. Every Bris- 
coe Twenty-four is electrically started and lighted — at the service of the woman who has 
use for a car of moderate size, but who has not the physical strength to cope with a 
hand-cranked motor. Tires, too, offer no obstacle with the regular Briscoe equipment 
of demountable rims. The top is the very latest "one-man" type, light enough to be 
handled easily by one person. The car is equipped with adjustable clear-vision, rain- 
vision windshield. The car is driven from the left with center control levers. There are 
three speeds forward and one reverse. 

Spark and throttle control are on the steering wheel, and there is a foot accelerator. 
Two sets of powerful brakes are used, one operated by left foot pedal, and one by a 
hand-lever at the driver's right. 

You know that within reasonable limits the cost 
of operating a motor-car may be figured by the pound. 
The principal items of expense — tires and gasoline — 
are directly proportionate to the weight The Briscoe Twenty-four has reduced operat- 
ing expense to the minimum. The spring and chassis construction keep down the tire- 
wear; and you'll be astonished at the number of miles a gallon of gasoline will drive the 
car, fully loaded. 

Every part of the car is there because it has defied 
all the efforts of our testing crews to break it. These 
men have given test cars usage that no owner would 
achieve in a lifetime. Their instructions have been to do all the damage they could. 
Today, the metals, the bearings, the transmission, the motor, every part down to the 
smallest screw has passed these tests with flying colors. 



CONVENIENCE 



ECONOMY 



DURABILITY 



Don't wait! Here's the time, and the car. Are you the man? Get action today 
on your territory — tomorrow may be too late. Good profits, a permanent connection 
that will become increasingly valuable as the years go by — a live proposition all through. 

Come in if you can. But write or wire if that's impossible. 
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Another Feature of Dominance for 
Briscoe Dealers 




BRISCOE 



CONVERTIBLE LIGHT-DELIVERY WAGON 

HERE is the solution of the light-delivery problem for thousands of mer- 
chants and business men. The Briscoe Light-delivery wagon is 
mounted on the regular Briscoe Twenty-four chassis, modified to 
suit commercial requirements. In addition to being stylish and 
efficient, it is therefore exceptionally economical in upkeep. 

There is absolutely no question that the country is turning to motor 
haulage as never before in its history. Experts estimate that 1 00,000 light- 
delivery wagons could be sold during 1916, provided it were possible to pro- 
duce that many. 

The Briscoe Convertible Light-Delivery Wagon greatly increases your sell- 
ing field — and most of these sales come during the off-seasons on pleasure- 
car business. 

Open body is standard. But detachable flare-boards, canopy top and 
full panel sides and back are optional at moderate additional cost. The owner 
may therefore have in one wagon a combination of all types, instantly adjust- 
able. 



$585 



f.o.b. factory 



We shall popularize the Briscoe Convertible Light-Delivery Wagon by 
special advertising in a list of mediums appealing especially to merchants 
with light-delivery problems. 

Here's opportunity with a capital O I Tomorrow some quicker man may 
have your territory. 
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1916 BRISCOE "38" 

Four-cylinder and eight-cylinder types 

THE car de luxe." Every refinement that good taste and comfort demand. 
Especially designed and built throughout to satisfy the most exacting 
— to please the hard-to-please. Distinctive Briscoe-line body; 38 h.p. 
motor; full cantilever spring suspension; 114 wheel-base; elec- 
tric starting and lighting; one-man top and full equipment; 32 x V/2 Ajax 
tires — with written guaranty for 5000 miles. 

An aristocrat of motordom in everything but price. 

5 -passenger Touring Car — 4 cylinder $750 

5 -passenger Touring Car— 8 cylinder 950 

3 -passenger Clover leaf Roadster — 4 cylinder 750 

3 -passenger Clover leaf Roadster — 8 cylinder 950 

2-passenger Coupe, 4-cylinder 1 000 

2-passenger Coupe. 8-cylinder 1200 





RPiQrriir Adj US tabi 

DKlOLAJL, Limousin, 



Limousine Top 



The Briscoe "38" Touring Car is readily transformed into a stylish weather-defying 
closed car by means of the perfect-fitting Briscoe Limousine Top. Made throughout of 
quality materials, and designed especially for the Briscoe, it differs from the ordinary 
limousine top in looking what it really is — an integral part of the car. Can be supplied 
on either Four or Eight for $200 additional. 
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Clover-Leaf Roadster 



CMFORTABLE individual seats 
for three people — plenty of 
room for each passenger. 
A type that has restored the popu- 
larity of the roadster as a small family 
car. 

The construction affords oppor- 
tunity for exceptionally beautiful 
body-lines, of which Benjamin Briscoe 
has taken full advantage. Perhaps no 
more distinctive car than this runs the 
road today. Large luggage space at 
the back. 

THE BRISCOE 

"Eight-38" Power Plant 

IN this connection the wide foreign engineering experience of 
Benjamin Briscoe perhaps shows tc best advantage. The 
motor has a 3 -inch bore, with 3 £ -inch stroke. It is one of the 
most accessible 8-cylinder motors in the world. Both rows of 
cylinders, and the upper half of the crank-case integral. Head is 
detachable, with valves operated by Briscoe-type rocker arms, 
eliminating noise and wear. Valve-tappets are adjustable from 
top. A self-contained constant-level 
splash system, with pump circulation ,s 
keeps every part thoroughly lubri- 
cated. 

Again we want to urge quick action 
upon you. The Briscoe "line of three 
leaders" means the best proposition, 
present and future, that is offered you 
today. 

Write, wire or call. Don't let some 
one else get your territory. 

BRISCOE MOTOR COMPANY, &388B!S&d$3S& 
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Just a reminder of the fact that more than 
80% of the cars in use (excluding one low- 
priced car) carry Brown-Lipe Differentials 
m their axles. 

And a further reminder that notwithstand- 
ing the exceptional demand that has taxed 
our capacity during the past few months, in 
no manner have Brown-Lipe products he en 
hurried or slighted in their production. 



BROWN-LIPE-CHAPIN CO. 



SYRACUSE 



DIFFERENTIALS 



N. Y. 



NEW YORK DETROIT 
Tlios. J. Wetzel, 29 West -l-'il St. L. D. Bolton, 2215 Dime Savings Bank Bid*. 

CHICAGO SAN FRANCISCO 

K. Franklin I'etcrson, 122 So. Michigan Ave. A. H. Coates, 444 Market St. 

Foreign Agent, Benjamin Whittaker, 2, Norfolk Street, Strand, London, W. C. 
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Considerably more than a hundred manufac- 
turers are now using Brown-Lipe Transmis- 
sions — and inability to further increase our 
production is the only limitation that prevents 
us from greatly increasing that number of 
patrons. 

Rapid progress, however, is being made on 
our new factory, with which we hope to be 
able soon to care for the vastly increased de- 
mand for Brown-Lipe quality products. 




BROWN-LIPE GEAR CO. 

SYRACUSE transmissions N. Y. 

NEW YORK DETROIT 
Thos. J. Wetzel, 29 West 42d St. L. I). Bolton, 2215 Dime Savings Bank Bldg. 

CHICAGO SAN FRANCISCO 

K. Franklin Peterson, 122 So. Michigan Ave. A. H. Coates, 444 Market St. 

Foreign Agent, Benjamin Whittaker, 2, Norfolk Street, Strand, London, W. C. 
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Supplementing the quality of materials and precision with which they are 
handled throughout every process involved in the manufacture of SCHATZ 
BEARINGS is a design which not only enables these bearings to take a 
thrust equal to 50 per cent of their carrying capacity, but also works a 
marked degree of economy in their application. 

This design provides two points of contact on the outer race rings and a 
third on the toner race ring. Conventional bearing design provides but two. 
The curvatures of the raceways on the outer race rings as well as in the 
cone are 4 per cent greater than that of the ball. Theoretically, these con- 
tacts are points, although under load the area of contact becomes large 
enough to support a high thrust load. 

Second only to the uniformity and unquestioned quality of SCHATZ 
BEARINGS is the fact that their three point contact increases insurance 
against broken balls, for by this arrangement the shock is dissipated and 
not transmitted through the center line of the ball. 




Abo**— Diagram show- 
ing ball support in 
Sehatx annular bearing 




The cup rings which provide a double 
contact instead of a single contact in 
addition to the third inner ring con- 
tact common with all ball bearings, 
are a press fit in the outer case which 
after assembling, is closed over the 
cups, establishing and fixing perma- 
nently the relation between the vari- 
ous parts of the bearing. 

The advantages of SCHATZ design 
merit the closest investigation on the 
part of engineers who have met with 
a problem in an efficient and economic 
solution of bearing installation where 
loads from two directions are com- 
mon. Send for booklet! 

The Schatz Mfg. Company 

Poughkeepsie, N. Y. 
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Here is the push that sets the ball rolling— 
An advertising campaign that reaches the 
families and friends of 125,000 motorists— 
An advertising campaign that tells what 
WONDERM1ST is, what it does, its supe- 
riority over the best cleaners and body pol- 
ishes on the market and the conveniences and 
economy that go with its use — 

An advertising campaign that is sufficiently 
aggressive to increase the existing demand 
where WONDERMIST is known; to create 
a demand where it has as yet not been intro- 
duced — 

An advertising campaign that comes at exactly 
the right time when it will link up with our 
dealers' window display proposition to the best 
advantage. 

Are you selling WONDERMIST? 
If not, you are overlooking one of the most 
profitable opportunities the automobile supply 
business has ever offered — the triple advan- 
tage of a live-selling supply with a generous 
dealer proposition backed by the advertising 
campaign outlined above. 
Ask your jobber. 
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ARE READING OF THE ADVANTAGES AND 
CONVENIENCE OF CLEANING THEIR CARS 

the WONDERMIST way 



WONDERMIST is a liquid cleanser for use on highly polished wood or metal surfaces — a cleansei 
which not only cleans the surface of dirt and dust — oil and grease, but renews and restores the origi- 
nal lustre of the finish. 

It is non-inflammable, non-combustible and non-poisonous 1 — a scientific blending of cleaning oils — a 
cleaning polish which does not require the use of water to clean nor laborious rubbing to create 
the polish. 

When used with the sprayer — free with each quart can A sprayer comes with each quart can. 

— it is not only the quickest, easiest and most conveni- /-_■,. • ., . .„ A - _ • i.„. 

ent way of restoring an automobile to its shipping date Carned ,n 9tock b * ,eadm * Jobbers - • 
appearance, but is less expensive even than washing a T>oTrirc 
car with soap and water — and what is even more in its PRICES 

favor, there is no danger of its getting on its user's One quart, with sprayer $1.25 

clothes — no damage if it should. A quart of WON- „„„„„ . t . ______ »nn 

DERMIST is sufficient to clean a large car from IS to *rtm. with sprayer 2.00 

20 times. 1 -gallon, with sprayer 3.00 

// you operate a garage you will find it cheaper and quicker to clean your care the WONDERMIST way 

THE WONDERMIST COMPANY 

New York 1 4 FEDERAL STREET Chicago 

1789 Broadway BOSTON, MASS. 162 N. Dearborn Street 
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Super Carburetor 

for all types of 





EMBODYING the precision principle which is rapidly 
becoming a standard. 
It functions completely through one single moving 
part — the Automatic Metering Valve — which proportions 
with absolute precision the gasoline and air mixture required 
by the motor. 

The consistent efficiency of the Stewart Carburetor is resultant from this original and highly 
developed principle. 

Over 100,000 are now in use in all parts of the world — and under all climatic conditions. 
100,000 more will be built in 1916, alone — nearly 600 every working day. 

Thousands are being and will be supplied direct — to owners who are experiencing inefficient 
carburetion and poor economy. 
For ten years the basic principle of 





PRECISION 






has been consistently adhered to in each successive model. Only improvement of detail has 
been possible. 

A careful inspection of the accompanying sectional view will do much to explain its sim- 
plicity, and will illustrate the principle of 

THE AUTOMATIC METERING VALVE 

The Automatic Metering Valve (shown in the 
cut at the middle of its stroke) is perfectly free 
to slide up and down and would normally rest on 
its seat, entirely closing the air passage thru 
the carburetor. 

Any air passing thru the carburetor must 
raise the valve. 

The greater the amount of air the engine draws 
thru the carburetor the higher the valve must 
lift 

The valve is lifted against the force of gravity, 
which, of course, never varies, so that a given 



amount of air will always lift the valve a corre- 
sponding definite height. 

This factor of an exact unchanging relation be- 
tween the position of the Metering Valve and the 
volume of air passing is utilized to measure ex- 
actly and correspondingly the gasoline supply. 

It is evident that the suction effected above the 
valve to lift it will also draw up the gasoline with- 
in the valve stem. 

It is also evident that the amount of gasoSn* 
lifted will be measured by the widening of the 
gasoline passage around the tapered Metering 
Pin, as the valve is lifted away from it. 



Send for the Stewart book A-3. It it the most interesting carburetor book ever issued. 
Tell us the name, model and year of your ear and we mill show you how easily the Stewart can 
be adapted to it. 

D etroit I ubricator C ompany 



DETROIT, 

Canadian H tTwoiT I u»wcato» C ompany , L™ 



U.S.A. 

WALKCRVILLE. ONTARIO. CANADA 




AT NEW YORK SHOW C-106 



AT CHICAGO SHOW 14-15 
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Where Quality Is Paramount 

Along Fifth Avenue, with its solidly packed, double stream of 
motors, you can see more fine cars in an hour than on any other of 
the world's famous thoroughfares. 

It is significant that among those dealers and jobbers who 
supply this high grade clientele, a large and constantly increasing 
number are advising the use of 

Jumbo Jiant Spark Plugs 

With the Molite Insulation 

For the dealer, worthwhile profits — for the owner, guaranteed 
freedom from the spark plug troubles — for the motor, a new life and 
snap, quicker pickup and better economy — these are the reasons 
why you should see us at 

Space D-89, Fourth Floor, Grand Central Palace 



I 



GIBSON -HOLLISTER MFG. CO., 



3380 Washington Street 
Jamaica Plain, Mass. 

Photo by Underwood & Underwood 
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In the 
quality — 
quantity 
production of 
pressed metal parts, 
the name Bossert should 
be your first consideration 

Our engineers, trained in this particular field are equipped to extend 
service from construction and design to the finished product. 

In our immense factories at Utica is installed special machinery 
and presses (the largest in the world) sufficient to meet 
your 1916 requirement, this we guarantee. 

If it can be done — we can do it. 
The "Bossert way is best" 



THE BOSSERT COMPANY 
UTICA 

NEW YORK 



Please mention The Automobile when writing to Advertiser* 



tifSfflSfed by( 



1 

Jeffery 
Pleasure Cars 
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For 14 years the THOMAS B. JEF 
FERY COMPANY has been making 
motor car history. 

It fostered the first American car 
the now famous light-weight high- 
speed motor — built the first automo- 
bile of its quality, size and efficiency 
to sell below $2000, the original Jef- 
fery Four — designed and constructed 
the amazing JEFFERY "Quad," the 
truck whose fame has spread 'round 
the world. 

As to more recent achievements, two 
of the outstanding sensations of 1916 
were JEFFERY sensations — the es- 
tablishment of a new standard of 
motor car value at a thousand-dol 
price and the announcement of 
first enclosed coach of real quality to 
sell at a moderate prict 
Jeffery Sedan, complete wit 
both winter and si 
tops at $1165. 

Jeffery is making motor 
car history. Post your- 
self. Read the following 
three pafies. 
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Don't Envy Closed Car 

Heretofore only the wealthy few could afford a closed car. 

Now with the coming of the JEFFERY Sedan at $1165 the prohibitive cost 
associated with closed cars has been forever removed. The JEFFERY 
Sedan for the first time puts closed car luxury, style and comfort within 
reach of large numbers of motorists. It is making real the dreams of those 
who have always envied closed car convenience without feeling entirely 
able to afford it — until now. 

Think of it! At last a custom-built enclosed coach at $1165 — only $165 
over the price of the JEFFERY Four touring car, yet offering the same 
features formerly associated only with closed cars costing from $2000 to 
$5000. 
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Enclosed "lop Removable^ 
Summer 'Top Included 




The roof of the JEPFERY Sedan U 
of laminated wood construction 
covered with a very fine quality of 
top material. The rear section of the 
body of the top ia of metal. The sup- 
ports and sills are built substantially, 
giving a rigidity of construction 
which meets every test 
The windows are of A -inch crystal 
plate, ground and polished. In the 
two broad forward windows and in 
the doors the glass is arranged to 
drop half way, affording ample venti- 
lation. 

The illumination of the interior is 
provided by an electric dome placed 
in accordance with the latest enclosed 

car practice. 

Divided front seats afford easy access 
from the rear to the front compart- 
ment, doing away with fore doors, 
thereby providing wider windows, a 
broader vision and longer unbroken 
body lines. 

The upholstery is grey whipcord — 
leather seats optional. The window 

curtains — portiere type. 



Comforts^Enjoy Them! 

And when summer comes it is a simple matter to remove the Sedan top — giving you 
a touring car with summer top— at NO EXTRA COST. Here you have virtually 
two cars in one at the price of one car alone! 

Judge the Jeffery Sedan first by appearance. You will find no flaps, exterior cur- 
tains, buttons or unsightly bolts. Body and top blend perfectly. Body and top are 
flush with each other. Each top is tailored especially to the particular body which 
carries it — thereby eliminating every possibility of looseness, rattling, squeaking or 
rumbling. 

And the upkeep of the JEFFERY Sedan is in the touring car class. For with all 
its strength and firmness the weight of the Sedan top is but approximately 200 
pounds, only a trifle over 100 pounds additional to the weight of the JEFFERY sum- 
mer top — ample insurance of economical operation. 




Jeffery Cars 93% Jeffery Built 

JEFFERY cars are built almost entirely beneath the JEFFERY roof — including even bodies, 
tops, axles and other parts usually purchased from special makers. We are dependent neither 
upon the deliveries nor quality standards of parts manufacturers. The JEFFERY plant is one of 
the largest and most scientifically equipped of its kind in the world. JEFFERY workmen are 
highly paid. The result — JEFFERY Quality has become a proverb among JEFFERY owners. 
This winter, during what is generally known as the dull season, 3,000 men have been steadily 
employed in the JEFFERY factory as against 1,300 last year. Shipments during the first six days 
of this month exceeded those of the entire month of December last year. 

JEFFERY dealers everywhere are doing a record-smashing business — winter as well as summer. 
An opportunity for a limited number of new dealers will be open the first of the year. Investigate. 
Order* must be placed immediately to insure early deliveries. Write or wire us. 
The Jeffery Four Touring Car The Jeffery Sedan 

Standard Seven Passenger $1035 Five Passenger $1165 

Without Auxiliary Seats $1000 Seven Passenger $1200 

The Jeffery Four, Three-pass. Roadster. . $1000 

The Jeffery Quad — the truck that drives, brakes and steers on all four wheels. . . .$2750 



The Thomas B. Jeffery Company 

Main Office and Works. Kenosha. Wisconsin 
Builders of Motor Cars Since 1902 
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Sprague Electric 

Dynamometers 

For Testing 

Automobile Engines 
and Chassis 




Used by the Leading 
AUTOMOBILE MANUFACTURERS 



Send for Bulletin No. F-48 



OF GENERAL ELECTRIC COMPANY 

Main Offices: 527-531 West 34th Street, New York, N. Y. 

Branch Office* in Principal Citiet 



Member The Society for Electrical Development, Inc. 
"DO IT ELECTRICALLY" 
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A luxurious "electric is a sort of drawing room on wheels and the 
appointments ought to harmonize in quality. The Waltham automobile 
clock does not suffer by comparison with any environment. 

Automobile Clock 



is cased in various forms and with different dials. There is a model 
suited to every purpose and taste. 
^ cs I n every case, the instrument itself is of true \Valtham quality. 



The following cars use our 
clocks as regular equipment: 

Brewster Marmon 

Owen Magnetic 



Cadillac 
Cole 
Crane 
Detroit 
Franklin 
Haynes 
Jeffery 
Locomobile 
Lozier 



Packard 

Pierce-Arrow 

Rauch & Lang 

Rolls-Royce 

Russell-Knight 

Simplex 

Stearns 

Winton 



The following companies 
equip all their enclosed bodies 
with our timepieces: 

Brewster Locomobile 
Cadillac Packard 
Franklin Pierce-Arrow 
Stearns 



^Valtliam 
^rVatch Company; 

Waltham 
Mass. 
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► F - YL- P 

AMERICA'S FOREMOST PLEASURE CAR 




In the Salon of the Hotel Astor, during the week 
beginning January 3d, the F R P car will make its 
debut — and thereby will be revealed the finest 
motor car achievement in the history of the auto- 
mobile. 

In this car you will find an understanding of automobile 
requirements worked out to a more advanced scientific 
solution than had been thought possible. In it you will 
find evidence of another vital fact, that of its building 
by an organization unhampered by precedent, by anti- 
quated machinery or by a selling organization prejudiced 
by what is called "public demand." Thus we are 
enabled to approach the issue from a purely scientific 
standpoint, without restrictions except the limit of our 
knowledge and our ability to procure the proper mate- 
rials for each individual requirement, using the world 
as our source of supply. One model only, but in several 
series, each designated by its wheelbase, will be 
exhibited. 

FINLEY ROBERTSON PORTER COMPANY, Inc. 

PORT JEFFERSON. L. I. 




F R P Model 45 Serin B 140" whtelbise Body by Holirook 
Series A. 110" teh:elbase Series C, 130' whtelbne 

All F R P Cars are esuippcj with take In the hcij mthrs— wcrteij csmthtft S A E RMnt 34 H P Fxlyry K -lint 52 hi P 170 H P at 2500 RPM 

Chassis Price, $5,000 

While chassis only art listed we carry a number of bodies by the fjremisl builders to accsmmydstt thsse uth> demsti quick deliveries 



i 1 ':>.l r, II' [ ! 
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ERE, Mr. Motorist, you see the whole bunch — Mr. Shine and his 12 Shine-ups — right on the 
job! You never saw such a bunch of busy world-brighteners in all your life! No, sir! 



Here they are — THE 



MOTOR CAR SPECIALTIES: 



Mohair Top Dressing 
Leather Top Dressing 
Top Lining Dye 



Seat and Slip Cover Cleaner Brass Polish 

Cushion Dressing Nickel Polish 

Metal and Body Finish (gloss and dull) Body Polish 



Motor Car Soap 

Tire Paint (red, white, pay) 

Hand Cleaner 
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He se?id ^QQtiti^s 
^riis/i yoztaZla 

-ospei'oiLS 
ma&e itsc 

Siqnedi — 




This baker's dozen of motor car specialties gets as near to perfection as is humanly possible. You need 'em now. 
Tell Mr. Dealer you want 13dB+& They keep your car well groomed 365 days in a year. 



BOSTON BLACKING COMPANY ("^T) 

(Est. 1890. Inc. 1900) 

EAST CAMBRIDGE, MASS. (Home Office and Factory) 



Branch Factories! Chelae*, 



. Mass., Montreal, Canada, England, Germany, France, Austria, Sweden, Italy, Australia. Branch offices and warerooms in all large cities. 
Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



294 



THE AUTOMOBILE 



December SO, 1915 



This New Six is the Greatest 
Selling Proposition in 
the 1916 Field 

THINK of it— an Abbott-Detroit 
Six — designed and built — as 
every other Abbott-Detroit model 
has been — by Morgan J. Hammers — 

And selling at $1195. 

It is Mr. Hammers' supreme achieve- 
ment as an automobile engineer — a car 
that is going to add prestige to the 
already enviable reputation of the 
Abbott-Detroit. 

The recently reorganized Abbott-Detroit 
Company is composed of men of large 
experience and ample capital — men who are 
accustomed to doing big things in a big way 
and who have the ability and the means to 
accomplish what they undertake. 

Plans for the biggest year in Abbott-Detroit 
history have all been perfected. 

You will see the new car in four body designs 
at the New York and Chicago Shows. 

But don't wait. If you want to share 
in the opportunity that this new Six 
presents write at once for territory. 



CONSOLIDATED CAR CO., DETROIT 



dbbott:- 

D etroit 



6 CYLINDER 
44 HORSEPOWER 




For the man who wants the ul- 
timate in motor car construc- 
tion and is willing to pay for it, 
we recommend the Abbott- 
Detroit Eight-Eighty at $1950. 
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HESS BRIGHT 

THE INIMITABLE BEARING 




Compliments of the Season 

The Hess-Bright Mfg. Co. 

Philadelphia, Pa. 

HJB S S-B R I G H T'S CONRAD PATENTS ARE THOROUGHLY ADJUDICATED 
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Link-Belt Silent Chain 

and the Automobile Motor 




'T'HE unrivaled success of Link-Belt Silent 
■■■ Chain is due to the accuracy with which it is 
made and to the superiority of its patented 
bushed-joint construction — found in no other 
make. The degree of quiet-running obtainable 
with Silent Chains on any automobile motor de- 
pends largely on the close cooperation between 
the Engine Designers and our own Silent Chain 
Engineering Department, at the time the motor 
is being designed. Too much cannot be said 
in this connection — it is vital to the success of the 
motor. 



We offer our services — gratis — in assisting de- 
signers and builders of automobile motors, on 
layouts involving the use of Silent Chain drives 
for all functions on automobile motors. Our 
broad engineering experience in designing drives 
for this work covers years of exhaustive experi- 
menting and manufacturing Silent Chains. This 
qualifies us to give advice based upon facts. 

We invite manufacturers to consult us, there- 
fore, on all engine problems involving the use 
of Silent Chains, as we are confident our experi- 
ence should prove of value in producing a quiet- 
running motor. We are at your service. 



For full information address "Automobile Department" 




Look for the Name 
on the Washer* 



Look for the Liners 
In the Joints 




Link-Belt Company 



DETROIT OFFICE AND SHOW ROOMS 
732 Dime Bank Building 



PHILADELPHIA OFFICE AND SHOW ROOMS 
Hunting Park Ave. and P. & R. Rwy. 
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i | TWELVE months ago the first an- 

§ nouncement of the Owen Magnetic 

1 car was published. 

Since that time giant strides have been 
made, both in the development of the car 
and in the organization of facilities for its 
production on a scale large enough to more 
nearly meet the demand. 

During the past year Owen Magnetic cars 
have been placed — not merely sold — in the 
service of some of the most critical motor- 
ists in the country — men whose demands put 
the extreme burden of proof upon a car's 
stamina — as well as upon its ability and ease 
of handling, and every car, without excep- 
tion, has won not only the unqualified but 
enthusiastic approval of its owner. 

The Development of Our Organization 
Has Paralleled the Success of the Car 

First — The co-operation and interest of 
the General Electric Company, under whose 
direction and guarantee the electric trans- 
missions will be built, not only insures our 



supply of these important units but places 
the unqualified stamp of approval of the 
world's foremost electric manufacturers 
upon it 

Then, the acquisition and consolidation 
of the manufacturing and coach building 
facilities of the Baker R & L Company of 
Cleveland assures us of unsurpassed manu- 
facturing conditions and quality of work- 
manship in both chassis and body building 
that is world famous. 

Last year the exhibit of Owen Magnetic 
cars at the Automobile Shows focused the 
attention of thousands. 

Many came with a more or less accurate 
understanding of the principle of magnetic 
transmissions — others to see it and learn 
about it for the first time — what it was, how 
it differed from the conventional, and what 
advantages accrued from it. 

They found a car with a six-cylinder 
engine and a chassis, with but one exception, 
the same general design as other high-grade 
cars. 

They found that the engine — the opera- 



Limousine 



- 



tion of which is identical with any other — 
created the power, but instead of fly-wheel, 
clutch, transmission gears, and individual 
units for starting and lighting, they saw the 
Entz system of transmission, a complete 
electric plant, yet far less complicated than 
the conventional units it displaces — a simple 
and effective means of transforming the 
inelastic power of the gasoline engine into 
flexible energy for driving the car — and used 
also for starting and lighting it. 

Thus it is that practically every function 
required in the operation of the car — except 
the production of power — is centered in a 
simple electrical machine which makes pos- 
sible a multiplicity of speeds where hereto- 
fore but three or four have been practicable. 

Every operation from starting the car on up 
to a speed of sixty miles an hour is regulated 
by a simple lever attached to the steering 
wheel. When the power is applied, the car 
moves away as if impelled by unseen force — 
with absolute silence — with an acceleration 
a thousand times more flexible than can 



result from any gasoline engine, regardless 
of the number of its cylinders, working with 
the conventional gear transmission. 

The consensus of opinion of all who have 
seen and had the operation of the Owen 
Magnetic car explained to them is that it is 
the fulfillment of the ultimate in motor car 
construction reduced to the greatest degree 
of simplicity. 

The impression of those who have gone 
farther and taken a demonstration of the 
Owen Magnetic is that we have harnessed 
under easy control the power and efficiency 
of the gasoline motor, giving it the flexibility 
of the steam engine and the simplicity of 
control of the electric. 

This year you can allow your interest in 
the Owen Magnetic car to take definite 
shape. 

The car itself in the hands of its owners 
has proven a huge success. 

We ask that you honor us with a visit at 
the shows, or let us send you the Owen Mag- 
netic literature. 



BAKER R & L COMPANY, Cleveland, Ohio 

New York Branch: Broadway and 57th Street 

BOSTON PHILADELPHIA CHICAGO 
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New Boyce Moto-Meter 

Midget Model 

A motor heat indicator for small 
cars combining perfect accuracy 
with sturdiness of construction. 

It can be attached to any radia- 
tor cap in 10 minutes. 

$2 50 

(Actual Size) 

Motorists now agree that the Boyce Motometer is a NECESSITY 

Primarily a gasoline engine is a heat engine and is only efficient when 
operated at proper temperature — the BOYCE Motometer tells the driver 
this temperature at all times and warns him of possible motor trouble 
before damage can take place. 

The leading engineers anticipating the requirements of the car owner 
for motor protection and efficiency — have adopted the BOYCE Moto- 
meter as standard equipment on more than 50,000 cars for 1916. 

In addition to our larger models we have designed and are now placing 
on the market the Midget Model BOYCE Motometer to meet the great 
demand of the light or small car owner. 

On sale by leading supply stores. Get one from your dealer or order direct 

Descriptive catalogue on request 

"See our exhibit New York Show, Booth No. C-88— third floor 
Chicago Show, Booth No. 104." 




MOTOMETER CO., Inc. 

1790 BROADWAY NEW YORK CITY 
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AMP BELL DETACHABLE 

UPHOLSTERY 

— 1 1 — tJU— : 





This Fastener 
On Eveny Set. 



.^fnnounciny 
i Campbell ^Detachable Upholstery 



w 



p 



SELECT YOUR MATERIAL AND 
ORDER A SET FOR YOUR CAR 



Res 



erve 



Arti 1 1 



ery 



//ow we help the dealer 
"cash in" on The Big Push 



Last month we announced our big campaign in the Saturday 
Evening Post and seventeen other national mediums. 

It is The Big Push ! — the strongest support ever given the auto- 
mobile dealer in the sale of an article like Campbell Detachable 
Upholstery. 

Now we announce the Reserve Artillery — the selling force we 
furnish our dealers so that they may convert the magazine- 
created demand for Campbell Detachable Upholstery into dollars 
in the cash drawer. 

The beautiful display stand illustrated above is but one of the 
Big Guns. We give you in addition handsome posters in seven 
colors, booklets, etc., to follow up your trade and make sales. 



Without any concentrated selling effort Campbell Detachable 
Upholstery outsells all other articles of interior trim for motor 
cars. But backed by the tremendous advertising campaign we 
are putting behind it, Campbell Detachable Upholstery is the livest 
accessory you can stock. 

If you want to sell prestige, luxury that has no competition, 
and an article that is in a class by itself, that insures you against 
mail-order competition, write or wire for samples, prices and 
trade discounts on Campbell Detachable Upholstery and details 
of our co-operative selling plan. The Perkins-Campbell Co, 
633 Broadway, Cincinnati, Ohio; New York Office, 89 Chambers 
Street. 
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18 96 Steams 

1911 Stearns ~Kn,d* 




STEAMS-KNIGHT EIGHT 



Always First in the Field 

Now comes the ultimate car— not merely a Stearns— not merely Knight-motored- 
not merely an eight— but a Steams-Knight Bight. 

Stearns is the first in America to create such a wanted combination. 



FIRST A STEARNS 

StearnS has always been a pioneer. 
Nineteen years ago the first Stearns 
Car was built. It was away ahead of 
its time— it anticipated features of to- 
day, such as left-hand drive, center 
control, positive control of valves and 
positively advanced ignition, r rom 
the very first car, Stearns engi- 
neering, Stearns design and 
Stearns quality have ever 
V been in the lead. 



THEN KNIGHT. 
MOTORED 

The first Knight - Motored Car in 
America was a Stearns. This prin- 
ciple was adopted by the Stearns in 
1911, after it had been proven suc- 
cessful by Daimler of England, Pan- 
hard of France, Minerva of Belgium 
and Mercedes of Germany. Then 
Stearns gained international prestige 
— occupying a place never before 



J, 



NOW AN EIGHT 

The First Knight-Motored Eight is a 
Steams. So once again Stearns sets the 
pace. Once again Stearns offers to you 
the ultimate car— several years in ad- 
vance. Remember, it is the only car 
that combines all the advantages of 
eight cylinders and the K n i g h t principle. 
But consider first of all that back of this 
unusual combination is Steams reputa- 
tion. In this car alone can you obtain 
these three advantages. 



held by an American car. 

y This combination embodies all the advantages one could 
wish for in a motor car. Arrange now to see this car and 
to know its merits. Compare— then decide for yourself. 

THE F. B. STEARNS COMPANY 

Dept. TA CLEVELAND, OHIO 



(13) 



•IV. 
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Eloctric Auto-Lite 

STARTING - LIGHTING - IGNITION 



1 9 Millions 



We have just been awarded the biggest 
individual contract ever placed for electrical 
automobile equipment. 

It covers the entire electrical equipment — 
lighting, starting, ignition, wiring— of Chevrolet cars 
over a period of years. 





Ill 
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START! N G - LIGHTIN 




One OrdejRj 



The Chevrolet Motor Company has used 
Auto-Lite equipment for three years. 

This great order is conclusive proof of then- 
faith in Auto-Lite quality and efficiency. 

They also take into consideration our un- 
usually liberal service and our ability to make 
deliveries in any quantity. 
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DEALERS— QUICK ACTION 

How Many Ford Owners in Your Territory? 
You Can Sell Nine in Every Ten 



, nUMMimilHIIIM'l""" i,, """""""»"»< 




TOURING CAR BODY 

$150 



TO appreciate the sales possibilities with the Universal -line, imagine 
yourself a FORD owner. Would you spend $150 to make 
your car look like this photograph? Of course you would and so 
will all the FORD owners in your vicinity. iOur dealer proposition tells 
the story, it's ready, and deliveries will start in quantity January 1 st. 



Springer Demountable Rim Wire 
Wheels. Complete Set and 5 Rimi, $30 




We Want the Best 
Representation 
In Every Territory 
— Start Something 



Universal One Man Top, 
A Sure Winner 
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The Money to Be Made with Universal Specialties 
is Only Limited to the Ford Cars in Your Territory 



OUR line is not a FORD specialty— it's a necessity. 
A direct appeal to every FORD owner and 
more Dealer profit than with all FORD-sellers 
combined. National advertising calculated to reach 
every FORD owner will blaze the trail. 

Act Quick — 

We Want One Thousand 

distributing stations in thirty days - don't wonder— don't 
hesitate— don't be skeptical. It had to happen and it 
remained for us to solve the problem. 
IJ Dunn's, Bradstreet's or your own bank will tell you 
who we are. 

^ Deliveries in any quantity as soon as you are ready. 
We suggest a telegram. 

UNIVERSAL CAR EQUIPMENT CO. 

251 East Jefferson Ave. Detroit, Mich. 




Universal Streamline Radiator 

ABSOLUTELY the last 
word in Ford-motor cool- 
ing. This radiator was de- 
signed by experts after making 
an exhaustive study of the 
conditions to be overcome. 
Efficiency, plus — to universal 
owners. Profit in abundance 
to our distributors. The line 
to tie to. 




RACE-A-BOUT BODY 

$100 
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The Arrival of 
The "All-Aluminum" Motor 



One of the most remarkable features of the new 
Marmon "34"— the "Car of Mystery" — is the motor. 

It marks the first appearance — commercially — of a 
motor fulfilling the dream of many engineers. 

A motor in which cylinders and crank case are cast 
integral in one light, sturdy block of Lynite Aluminum. 

A motor in which efficiency is increased by the use 
of Lynite Aluminum pistons. 

Many a well known car builder has found Lynite 
Aluminum of great help in realizing his efforts to build 
better and better cars. 

Among the cars using Lynite castings are the fol- 



lowing: 








AhrensFox 


Ganaral VahlcU 


Marmon 


Pisrce-Arrow 


Allan 


Harnea 


Maxwell 


Reo 


Bulek 


Hudson 


Mercer 


Saurer 


Cadillac 


Hupp 


Mitchell 


Saxon 


Chalmara 


Hurlburt 


Monarch 


Scrlpps-Booth 


Chandler 


Jackson 


Mollne-Knlght 


Standard 


Chevrolet 


King 


National 


Stearns 


Col. 


Kelly Truck 


Oakland 


Studebaker 


Cunningham 


Knox Tractor 


Owen 


Stutx 


Dorr la 


Llppard-Stewart Truck 


Oldsmoblle 


White 


Franklin 


LocomobiU 


Packard 


Wlllys-Knlght 


P. R. P. 


Lauth-Juergens 


Paige 


Wlnton 


Faderal Truck* 


Mack 


Peerless Trucks 





The Aluminum Castings Company 

LYNITE and LYNUX Catting* 
Cleveland Detroit Buffalo Manitowoc, Wis. Fairfield, Conn. 

Address correspondence to 6201 Cartugie Avenue, Cleveland. Ohio. 




ALIUMII 
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<?/I Scientifically Constructed 
£ight Weight Car 




c/Innoimcin§ a <New cAutomobile 

Cus say in the beginning that only the facts about this new car will be published for it 
is against our policy to allow any announcement to smack of sensationalism. 
We have stated, and so have the publishers of this paper, after careful 
investigation 

— that this new car fully equipped will ride with comfort and safety and handle 
with extraordinary ease over ordinary highways at from fifty to fifty-five miles 
an hour. 

— that it will easily do sixty-five miles an hour. 

— that it will accelerate from ten to fifty miles an hour in less than eighteen seconds 
on any hard, level road. 

— that it weighs only three thousand five hundred and forty pounds although of 
seven-passenger capacity, and one hundred and thirty-six inch wheel base, 
completely equipped with spare wheel and tire, with gasoline, oil, and water 
compartments filled, and full complement of tools. 

These are demonstrable facts. Unprejudiced men have seen them demonstrated. 

Then is the Marmon the new motor car that will sooner or later take the better'class motor 

car buyers by storm? 

We firmly believe the answer is in the affirmative, and that you will be willing to so answer 
that question just as soon as you have tried this unusual car. For here is a motor car that 
is as beautiful as it is efficient. 

We will state without hesitancy, and we are conservative, that no car in the world is 
built better. 

This model has been two years in development with fourteen years of successful motor car 
building experience back of it, plus a manufacturing experience that dates from 1851. 
We know materials thoroughly, we use only the best, and we build every important part of 
this car ourselves. 

The Marmon 34 is a car of remarkable power, perfect balance, light weight, extremely 
easy to handle, refined in every detail, of beautiful design and striking individuality — in short, 
the finished car. 

We invite the motor' car industry to keep our every statement in mind and examine the 
Marmon car. 

NORDYKE & MARMON COMPANY 

ESTABLISHED 1851 

INDIANAPOLIS INDIANA 



New York Show 

Spucc A18, First Floor 
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a/I Scientifically Constructed 
£i§ht Weight Car 




THE Marmon method of building motor cars has been developed through fourteen 
years of continuous success. 
And the Nordyke 6? Marmon Company had been successful manufacturers of 
machinery for fiftyone years before the first Marmon motor car was produced. We 
have never experimented at the expense of Marmon dealers or owners. 

We have never introduced a novelty in any Marmon car though we have pioneered in 
placing new features on the motor car market through the medium of our cars. We have 
developed novelties, and used the resulting practical features, but we have done the experi' 
menting and developing in the Marmon factory at Marmon expense. 

Our first car built in 1902 marked the beginning of the general use of sidcentrance tonneau. 
It had straight'line drive, selective'type sliding gear transmission, double brakes on rear 
wheels, controls on the steering column, and the famous hollow crank shaft and forccfeed 
oiling system — features now universally used. 

We have never jumped forward just " to be first." So we are usually first when it comes 
to practical advance. 

We emphasize this point because in our new 34 there are features that may seem novel. 

For instance — the Marmon 1 cinch frame, of which the running boards form a part, the 
compound cantilever cross'suspension rear spring, the fact that there are only four grease 
cups on this car, and the extensive use of aluminum. 

But these features and others have a definite place in Marmon performance. They are not 
included either to meet competition or to " take it unawares." We never have introduced 
a feature merely for its value as a " talking point." 

The Marmons greatest feature is that intangible, undescribable thing called performance, for 
educated buyers finally purchase on the strength of a car's performance and Marmon per' 
formance is so unusual that every Marmon car not only stays sold but its owner uncon' 
sciously becomes a Marmon salesman working for you who sell these cars. 

Single features, no matter how good, in any automobile are forgotten in the general results 
shown by the car on the road. 

The Marmon has the features to impress those who place importance on single features, but 
its great permanent selling power is in Marmon performance and it is the conviction of the 
officials of this company that in this the Marmon leads all cars. 

AN OPPORTUNITY FOR THE DEALER 

We are increasing our output this year. There are sections where the 
Marmon is not represented — communities where there are real oppor- 
tunities to market this type of car. Experienced dealers who are inter- 
ested in real worth-while advancement are invited to communicate with 
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Announcing the 
Highest Quality 
Tire Possible of 
Manufacture 



f[ During years of practically localized 
activity our facilities have grown to 
such an extent that we are ready for 
national distribution. 

Q The opportunity therefore, is pre- 
sented to high grade dealers, to acquire 
the exclusive Agency for Hardman Sure 
Grip Tires in their particular territories. 

C HARDMAN SURE GRIP TIRES 
are high quality; high priced tires. 
They are the best tires that can be pro- 
duced insofar as general manufacturing 
principles are concerned, and from a 
standpoint of wear and all around effi 
ciency, in addition they possess several 
features of design that make them stand 
head and shoulders above the crowd. 

C.The HARDMAN Agency offers a 
splendid opportunity for a substantial 
money-making business with an assured 
future. 



Are you located in the territory we 
want to open up ? 

Better write and see — Or wire collect. 

HARDMAN TIRE & RUBBER COMPANY 

BELLEVILLE, N. J. 
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f OfC WlOTOR CARS MOTOR TRUCKS TRACTORS 

Ma MFG. CO., DETROIT, MICH 



PIONEER MAKERS of Gasoline Engine Cooling Systems 
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'TPHE connoisseur of art readily sees 
the beauty of the original, though 
there are prints which seemingly are 
alike. The work of a Rubens or an 
Angelo cannot be mechanically dupli- 
cated. Antakolski may be copied, but 
the copy will not be an Antakolski. 
Ellman alone can elicit from the violin 
the sweetness of an Ellman. There is 
only one Paderewski. 

Men who know separate the copy from 
the original. 

The gracefulness, the elegance, the 
tasteful and pleasing lines, the exclu- 
siveness, the richness and the mechan- 
ical perfection of the Lozier, 
though imitated, have never 
been equalled. 

Men who know have chosen 
the Lozier. They have chosen 
the Lozier because they know. 



The Lozier Motor Co. 

Detroit, Mich., U.S.A. 



A Word 
With. Dealers 

Though you may or may 
not know it, it is true, 
nevertheless. Dealers who 
are now connected with 
the new Lozier proposition 
are doing well. 

A number of our represen- 
tatives are devoting their 
entire attention to the 
Lozier and cashing in. 

We have some good terri- 
tory open. If you can 
qualify, we'll take the 
matter up further with you. 

Write or wire. 



We shall exhibit at all the 
shows. There you can 
compare the Lozier with 
other cars at or about its 
price. That you'll admit 
the Lozier still retains its 
supremacy, we feel confi- 
dent — for the Lozier is a 
better car to-day than it has 
ever been. 
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SHOWN herewith is the new home of Fedders radiators. 
1 This plant which has just been occupied provides for 
a little more than double the capacity of the old plant. 
The new portion is the four story structure shown in the 
illustration above. 

C Notwithstanding the fact that even with this vastly increased man- 
ufacturing facility we are unable to accept all of the orders offered 
us at this time, we feel that with this new factory we have the finest 
equipment for the production of quality radiators in existence. At least 
under normal conditions it should enable us to maintain our reputation 
for both quality and service — a reputation attested to by scores of 
America's leading manufacturers, many of whom have used Fedders 
radiators since first they were produced. 
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THE illustrations below show graphically one 
Primarily of course quality is dependent upon | 
those in the production of radiators and quite 
equal importance— that of most extreme testing and insp 

Q The photograph at the left shows one of the testing 
of testing tanks. In this room the cores are tested, during ^ 
under pressure, to make sure that every joint is solidly soldi mjL 
capacity of the Fedders plant may be gained by noting the s.CTJL 

The photograph at the right shows the final check agai V v i 
radiators. It is one corner of the final testing room into whi< J 
radiator comes just before being packed for shipment After the i I 
through every other test and has been finally assembled and made rea j 
upon its chassis, then as a positive check upon all other departme 4ooolbi 
this final testing department where it receives its release to the pure 



One of the testing rooms with its long 
rows of testing tanks. In this room 
the cores art tested, during the process 
of assembly, under pressure, to make 
sure that every joint is solidly soldered. 





One corner of the final testit 
into which every completed r m . 
comes just before being pack^% . Y 

shipment. 

■ws Bldg 



FEDDERS MFG. CO. F 
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great idea of Kissel's that stirred up 
shows — will again be the dominating 



jus and enthusiastic approval of thousands 
/as: "Can this convertible car possibly be 

ed, so far as those shows were concerned, for 
nything of the kind to offer. 

Here is a Sedan — or Coupe if you prefer — that 
matches in beauty, comfort and refinement the 
creations of a master coach-maker. 

It is absolutely free from rattles — not a 
chatter in it. It is weather proof — there isn't a 
chance for water to seep through even in a 
driving downpour. It has inverted top irons — 
leaving the surface free and smooth. 

KisselKar 

JL M, Every Inch a Car JL \» 

The ALL-YEAR Car is mounted on both the 32-Four and 42-Six 
chasses — challenge values in mechanical worth. The 32-Four is the 
sturdiest small car in America. The 42-Six is as good as a Six can be. 
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The five passenger ALL-YEAR Se- 
dan on the 32-Four is $1450, on the 
42-Six $2000. The ALL - YEAR 
Coupe on the 32-Four is $1450, on the 
42-Six $1950. 

Kissel Motor Car Co. 

Hartford, Wisconsin, U. S. A. 
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Try to pull the penvtl in 
two, lengthwise, and note 
its great tensile strength. 
The strain on Houk spokes 
is always an end pull. 




Wise 1 

illustrate for yourself 
the application of lat- 
eral strain to the 
wooden spoke. 
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Tensile Strength Fracture Strength 

You have traveled along a country road where rut after 
rut would strike your wooden wheels a dangerous lateral 
strain. Curves, rocks, and bumps are encountered now 
and then by every country-used car. Wooden wheel 
drivers, through instinct, have learned to drive these 
places with great caution. 

Add joy to motoring by the absolute assurance that the 
strongest part of the car is the wheels and the easiest, 
quickest tire change in the world may be made with your 
own Houk Quick-Change Wire Wheels. 

HOUK MANUFACTURING COMPANY, Buffalo, N. Y. 



New York, 1792 Broadway 



Chicago, 2337 Michigan Ave. 



San Francisco, Hews Bldg. 
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More power and greater smoothness — 
improved 45 horsepower motor which is the 
last word in six-cylinder smoothness and 
flexibility. 

More room — 125-inch wheelbase which 
means — 

More comfort — for a full quota of seven 
adult passengers. 

More convenient electrical control — all 
switches located on the steering column. 

More certain starting — a two-unit start- 

"Madc 




Your Money Buys More 



ing and lighting system. 

More tire mileage — 4% x 35 tires. 

Afore stable organization— to give you 
serv i ce — there are more Overlands in use 
and going into use every day than any 
other car of more than 100-inch wheel- 

Because we are the world's largest pro- 
ducers of sixes and fours, we can and do 
give in this improved six a car which is 
dominant value among sixes. 

, U. S. A " 



The Willys-Overland Company, Toledo, Ohio 
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